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    Despite Darwinists insisting on the body’s “poor design,” there is no question how wonderful a machine the human body is. It consists of organic structures so complex that it’s the only thing in the world that can do what it can do. And while science has helped reveal to us the potentials of the human body, there are still aspects of it that remain a mystery to us. Even the things it can do that can be explained by science still leave us in awe.  
 
      
 
    Take the human eye and its ability to perceive its surroundings, for example. All throughout the day we blink every five seconds, and each blink is so fast that it doesn’t seem we have actually closed our eyes in those moments. There is something in the brain that allows us to perceive images continuously, even when we are blinking. 
 
      
 
    And then there’s the olfactory system, which allows us to differ one odor from another, even though those odors we smell are collections of different molecules. It’s also interesting to note that that function of the sense of smell is not simply to “smell” but to detect toxins, virus, and bacteria. It also helps judge the nutritional content of foods. 
 
      
 
    These are just a couple of examples of how remarkable the human body is. And just recently, scientists have been studying a particular organ that’s not that well known but what scientists say is the most important nerve in the body. This nerve is called the vagus nerve. 
 
    


 
   
  
 

 What Is The Vagus Nerve and What Does It Do? 
 
      
 
    Traditionally referred to as the pneumogastric nerve, the vagus nerve is the longest, and unsurprisingly, the most complex of the twelve cranial nerve pairs emanating from the human brain. The main purpose of this nerve is to pass on information to and from the brain’s surface to different organs and tissues in the body. 
 
      
 
    The term “vagus” is Latin for “wandering,” and that’s just what describes the vagus nerve, which “wanders” from the brain and onto different organs in the rest of the body, from the neck, chest, and down to the abdomen. Also known as CN X or the tenth cranial nerve, the vagus nerve bonds with the parasympathetic control of the digestive tract, the lungs, and the heart. Normally referred to in the singular, the vagus nerve is the longest of the autonomic nervous system nerves, with its end part known as spinal accessory nucleus. 
 
      
 
    The vagus nerve consists of two clusters of sensory nerve cell bodies. It connects the brainstem to the rest of the body and allows the brain to receive information regarding several of the body’s functions, as well as monitor those functions. 
 
    


 
   
  
 



 
 
    Vagus Nerve Structure 
 
      
 
    In terms of structure, the vagus nerve extends through the jugular foramen from the medulla oblongata, passing through the inferior cerebellar peduncle. It then stretches into the carotid sheath between the internal jugular vein and the internal carotid artery, and then down to the abdomen from the chest and the neck. There, the vagus nerve helps supplies nerves to the viscera, which reaches down to the colon. 
 
      
 
    The vagus nerve also gives output to several organs, as well as comprises up to 90% of afferent nerves that convey sensory information regarding the condition of the different bodily organs to the central nervous system. Descending from the cranial vault are the right and left vagus, which pass through the jugular foramina and penetrates the carotid sheath between the carotid arteries. They then pass the posterolateral artery to the common carotid artery. Meanwhile, the vagus nerve’s visceral afferent fibers cell bodies are found bilaterally in its inferior ganglion. 
 
      
 
    The right vagus nerve raises the right recurrent laryngeal nerve hooking around the right subclavian artery. It then ascends to the neck passing between the esophagus and the trachea. The right vagus then crosses precursive to the right subclavian artery and then runs rearward the superior vena cava. It then descends posterior to the right main bronchus and spreads throughout the esophageal plexuses, as well as the cardiac and pulmonary plexuses. It composes the posterior vagal trunk located at the lower part of the esophagus, and then passes through the diaphragm via the esophageal hiatus. 
 
      
 
    Meanwhile, the left vagus nerve goes through the thorax between the left common carotid artery and the left subclavian artery, descending onto the aortic arch. It raises the left recurrent laryngeal nerve hooking around the aortic arch to the left side of the ligamentum arteriosum, and then ascends between the esophagus and the trachea. The left vagus forms thoracic cardiac branches, which breaks up into pulmonary plexus and continues down to the esophageal plexus. Finally, it enters the abdomen in the esophageal hiatus of the diaphragm as the anterior vagal trunk. 
 
    


 
   
  
 



 
 
    Vagus Nerve Function 
 
      
 
    There are two components to the sensory functions of the vagus nerve, and these are the somatic components and the visceral components. Somatic components refer to the sensations felt on the skin and muscles. These sensations are brought about by the auricular nerve, which innervates the skin of the rear part of the external ear and the external auditory canal. Visceral components, on the other hand, refer to the sensations felt in the different organs of the body. The laryngopharynx, for instance, is innervated by the vagus nerve through the internal laryngeal nerve, while the superior aspect of the larynx above the vocal folds are innervated via the internal laryngeal nerve. The heart, on the other hand, is innervated through the branches of the vagus nerve, and the gastro-intestinal tract including the splenic flexure, via the vagus nerve’s terminal branches. 
 
      
 
    One of the special roles the vagus nerve plays is in taste sensation. The nerve carries afferent fibers from the base of the tongue and the epiglottis. Other sensory functions of the nerve include the provision of somatic sensation information for the skin located behind the ear, the external region of the ear canal, and some parts of the throat, as well as supplying visceral sensation information for the lungs, trachea, larynx, esophagus, and most of the digestive tract. 
 
      
 
    In terms of the motor functions, the vagus nerve innervates much of the muscles associated with the larynx and pharynx. Both these muscles are responsible for phonation and swallowing. In the pharynx, most of the muscles in the region are innervated by the vagus nerve via the pharyngeal branches. These include the superior, inferior, and middle pharyngeal constrictor muscles, the palatopharyngeus, and the salpingopharyngeus. The stylopharyngeus, which is an additional muscle of the pharynx, is innervated via the glossopharyngeal nerve. 
 
      
 
    Meanwhile, the intrinsic muscles of the larynx are innervated by the superior laryngeal nerve’s external branch (cricothyroid) and the recurrent laryngeal nerve (thyro-arytenoid, posterior crico-arytenoid, lateral crico-arytenoid, vocalis, and transverse and oblique arytenoids).  
 
      
 
    The vagus nerve also innervates the tongue’s palatoglossus, as well as the majority of the soft palate’s muscles.  
 
      
 
    Other motor functions of the vagus nerve include the stimulation of the heart muscles, helping in the lowering of the resting heart rate, and the stimulation of involuntary contractions in the digestive tract, which includes the esophagus, stomach, and intestines, allowing food to move and pass through the tract. 
 
    


 
   
  
 



 
 
    Vagus Nerve Parasympathetic Functions 
 
      
 
    The vagus nerve is the primary parasympathetic outflow to the heart and the gastro-intestinal organs both in the thorax and the abdomen. In the heart, the cardiac branches go up in the thorax and convey parasympathetic innervation to the heart’s sino-atrial node and antri-ventricular node. These cardiac branches stimulate reduction in the heart’s resting rate and are constantly active, producing a rhythm between 60 to 80 beats a minute. In the event that the vagus nerve was damaged, the resting heart rate would increase from the average 60 to 80 to around 100 beats per minute. 
 
      
 
    In addition, the vagus nerve provides parasympathetic innervation to most of the organs in the abdomen region. It provides innervation to the esophagus, as well as the stomach and the intestinal tract, extending down to the large colon’s splenic flexure. The work of the vagus nerve in this region is for the stimulation of the smooth muscle contraction and glandular secretions among the organs. In the stomach, for instance, the vagus nerve functions by increasing the rate of acid production and gastric emptying. 
 
    


 
   
  
 

 Fascinating Facts About The Vagus Nerve 
 
      
 
    The vagus nerve is in charge of a vast range of key bodily functions, constantly communicating sensory and motor impulses to each and every organ of the body. Recent studies have even revealed that this “wanderer” may be the missing link in the treatment of chronic inflammation. Some even dare to claim that it could be the beginning of the discovery of treatment for many serious illnesses that are currently considered incurable. The following are a few of the many fascinating facts about this incredible nerve bundle that scientists are only beginning to discover. 
 
    

 
 
   
  
 




 
 
    It Helps Form Memories 
 
      
 
    Psychologists from the University of Virginia conducted a study that concluded how stimulating the vagus nerve results in the release of norepinephrine into the amygdala. The vagus nerve carries messages to and from the brain, and this release of the said neurotransmitter helps strengthen storage of memory in the brain’s limbic regions. This region of the brain regulates arousal, as well as memory and feeling responses influenced by emotional stimuli. 
 
      
 
    The findings of the study outlined how the neural pathway affects specific brain parts during events deemed as emotionally arousing for the purpose of strengthening memories that will later foster either feelings of pleasure or trauma. The results of the study provided scientists with new insights on how the vagus nerve can be stimulated to promote the release of norepinephrine in order to flood the amygdala and fortify memory. Alternatively, blockers could be pursued for the aim of shutting out memories that are intrusive. The study was initially done on rats, but were later on conducted using human subjects. The results were promising, suggesting potential treatments for Alzheimer’s disease and related ailments. 
 
    

 
 
   
  
 




 
 
    It Aids In Breathing 
 
      
 
    One of the main things that the vagus nerve does is elicit the neurotransmitter acetylcholine, which in turn tells the lungs to breathe. This is the reason that Botox is considered dangerous, since it interrupts the production of acetylcholine. It’s a good thing, however, that the vagus nerve can also be stimulated to assist one’s breathing. There are several vagal maneuvers that have been found to help stimulate the vagus nerve and improve breathing, which in turn reduces not only stress and anxiety, but anger, as well. These maneuvers can also reduce inflammation by activating the relaxation response of the parasympathetic nervous system. 
 
      
 
    Diaphragmatic breathing, in particular, is one of the quickest ways to stimulate the vagus nerve to lower stress responses that are often associated with the body’s fight-or-flight mechanism. It can also be done anytime and anywhere. In addition, it can also improve HVR or heart rate variability, the measurement of variations within the intervals of heart beats. 
 
    

 
 
   
  
 




 
 
    It Reduces Inflammation 
 
      
 
    While inflammation is a normal part of the body’s healing process, an overabundance of it has been linked to a number of diseases and medical conditions. What’s amazing about the vagus nerve is that it has an anti-inflammatory effect. Acetylcholine and noradrenaline, two major autonomic neurotransmitters, are highly involved in immune regulation, particularly in relation to inflammation through a variety of molecular pathways. According to recent studies, there is a connection between the immune system and the nervous system. These studies found out that the “inflammatory reflex” is dependent upon the signals produced by the vagus nerve. This reflex is enabled by a neural circuit responsible for the regulating of the immune response to invasion and injury.  
 
      
 
    It was in the early 1920’s that Otto Lowi, a German physiologist, discovered that vagus nerve stimulation can result in a reduction in heart rate. He said this could be done by promoting the release of a substance he referred to as Vagusstoff, a German word meaning “Vagus Substance.” Later on, this substance was identified to be acetylcholine, which was the first neurotransmitter to be ever identified by scientists. 
 
      
 
    

 
 
   
  
 




 
 
    It Aids In Heart Function 
 
      
 
    The vagus nerve is intimately involved with the heart as most people know. It’s the one responsible for regulating the heart by sending electrical impulses to specialized muscle tissues acting as natural pacemakers. These specialized muscle tissues are located in the right atrium where acetylcholine released by the vagus nerve controls the pulse. Doctors can determine the heart rate variability of an individual or HRV simply by measuring the time between individual heart beats and then plotting the results on a chart. With data collected via this process, doctors can gain insight on the health of a person’s heart, as well as their vagus nerve. 
 
      
 
    

 
 
   
  
 




 
 
    It Initiates Relaxation 
 
      
 
    Every time the body’s sympathetic nervous system turns on the fight or flight response and pouring adrenaline and the stress hormone cortisol into your brain and the rest of your body, it’s the vagus nerve that tells your body to relax. It does this by releasing acetylcholine. Since the vagus nerve extends throughout the body and into many organs, it can easily send instructions to those parts like a fiber-optic cable would do. It then releases enzymes and proteins, such as oxytocin, vasopressin, and prolactin, all of which are designed to help the body calm down when stressed. In relation to this, individuals who have a stronger vagus response have a higher chance to recover more quickly after getting ill, injured, or after experiencing severe stress. 
 
      
 
    

 
 
   
  
 




 
 
    It Passes Information Between the Brain and the Gut 
 
      
 
    The fact that people experience “butterflies in the stomach” is proof of how strongly connected the brain is to the gut. Recent studies have discovered how the brain affects gut health and vice versa, and this connection between the two is referred to as the gut-brain axis. The brain and the central nervous system is filled with neurons that tell the rest of the body how to behave. In total, there are 100 billion neurons in the human brain. What’s interesting is that the gut contains 500 million neurons, each connected to the brain through nerves branching from the nervous system. Among these nerves, the vagus nerve is the one of the biggest that’s connecting the gut and the brain, sending signals in both directions. In animal studies, for instance, it’s found out that signal sent between the gut and brain is inhibited by stress, and at the same time causing gastrointestinal problems. In a similar study done on humans, it was discovered that people with IBS or irritable bowel syndrome and Crohn’s disease have reduced vagal tone, which indicates that the vagus nerve function is reduced. All this study and more proves that just as the heart is intimately connected to the vagus nerve, so are the brain and the gut intimately connected with each other. 
 
      
 
    

 
 
   
  
 




 
 
    Vagus Nerve Overstimulation May Cause Fainting 
 
      
 
    If you get nauseated at the sight of blood, you’re experiencing what’s referred to as “vagal syncope.” It’s something that occurs when you faint as a result of your body overreacting to extreme emotional distress and similar triggers. This happens when your body, responding to stress, causes the vagus nerve to be overstimulated, resulting in your blood pressure and heart rate to drop rapidly. In the event of an extreme syncope, the flow of blood to the brain is greatly restricted, resulting in loss of consciousness. Most of the time, however, vasovagal syncope is harmless, and the person experiencing it simply has to sit or lie down to lessen the symptoms. 
 
      
 
    

 
 
   
  
 




 
 
    Electric Stimulation of the Vagus Nerve May Help Prevent Inflammation 
 
      
 
    We’ve discussed earlier how the vagus nerve may help prevent inflammation. It was Kevin Tracey, a neurosurgeon, who has first discovered that stimulating the vagus nerve can help reduce inflammation significantly. His team conducted experiments on rats initially, and after much success, he did the same tests on human subjects, and the results were stunning. As a result of that study, implants designed to stimulate the vagus nerve via electric signals were created. The use of such implants have been found to produce significant reduction in the symptoms and even remission of rheumatoid arthritis. It has also been found to be an excellent solution for hemorrhagic shock, as well as other related serious inflammatory conditions. 
 
      
 
    

 
 
   
  
 




 
 
    Vagus Nerve Stimulation Has Opened New Fields Of Medicine 
 
      
 
    Greatly influenced by the success of tests done on the effects of vagal nerve stimulation on inflammation, a new field of medical study has been rapidly growing. This field of study is known as bioelectronics, now considered by many as the future of medicine. With the use of implants designed to deliver electric impulses to different parts of the body, doctors and scientists alike are in high hopes that this new approach will be able to help treat a myriad of illnesses with the use of fewer medications as possible. 
 
    


 
   
  
 

 The Vagus Nerve’s Role In Common Diseases 
 
      
 
    Not too many people realize this, but many of the common ailments that plague the world today have their roots in the vagus nerve. What’s ironic is that not too many are aware of what the vagus nerve is. The truth is that the vagus nerve plays a huge role in terms of a person’s health and well-being. It’s been found to be a factor in many diseases and disorders today, such as obesity, kidney problems, heart disease, chronic fatigue syndrome, and even depression. The vagus nerve involves afferent and efferent neurons, although 65% to 80% are afferent neurons, those responsible for sending information to the central nervous system pertaining to the status of specific organs. During the early stages of studies done on the vagus nerve, it was thought that it only had connection with the heart and the gut, and therefore affected only those two regions of the body. Today, we know that there’s more to the vagus nerve than simply a brain-heart-gut connection. We now understand that it’s connected to almost all parts of the body and that it’s function stretches beyond what was initially known.  
 
      
 
    

 
 
   
  
 




 
 
    Chronic Fatigue Syndrome 
 
      
 
    It’s long been known that chronic fatigue syndrome can be triggered by viral infections, and that a non-stop immune response may result in the devitalizing fatigue associated with it. For many years, experts in the medical field believed that it is a person’s individual susceptibility that gives birth to the ecology for a particular disease state to take form. Regardless, there are many who thought that the vagus nerve plays a role in chronic fatigue syndrome, as well as a number of other common health problems. The scientist Michael B. VanElzakker, in particular, argued that chronic fatigue syndrome is a result of the infection of the vagus nerve. 
 
      
 
    Every time an immune cell detects an infection, it releases cytokines, which promote inflammation. These substances are detected by vagus nerve receptors, which in turn signals the brain to activate fatigue, along with myalgia, fever, cold, flu, bacterial infection, and depression. According to VanElzakker, symptoms of chronic fatigue are the same as those of the sickness of normal sickness, only that they are prolonged and are somewhat triggered whenever some bacterium or virus infects the vagal ganglia. The cells activated by the intrusion can attack the vagus nerve by releasing cytokines and other substances that initiate sickness symptoms. This theory proposes that the primary cause of chronic fatigue syndrome is the infection of the vagus nerve. 
 
      
 
    

 
 
   
  
 




 
 
    Food Intake and Weight Management 
 
      
 
    Afferent vagus nerves control food intake in the gastrointestinal tract. In cases of obese individuals, however, GI vagal responses to certain stimuli are altered. This leads to a shifting away from a feeling of satisfaction from eating toward increased food consumption. Obesity and the inability to lose weight develop as a result of vagal pathways that are not functioning properly. Studies have shown in the past how the gut microbiota plays a huge role in weight maintenance. It assists in the production of SCFAs or short chain fatty acids, which in turn leads to the production of substances that influence the vagus nerves in terms of increasing satiety. In a more specific sense, the SCFA butyrate can activate vagal afferent nerves directly in the small intestine. 
 
      
 
    Gut hormones also activate vagal afferent neurons. It’s through this pathway that information about ingested nutrients reaches the central nervous system, playing a role in satiety and GI function. Vagal afferent neurons can also develop resistance to leptin, the hormone that regulates appetite. In a study done in a rodent subject, a diet rich in fat altered the gut microbiota. This imbalance resulted in inflammation in the gut, as well as what is called “leaky gut.” Toxins were observed to escape into the bloodstream, and this resulted in changes on how the vagal neurons functioned. 
 
      
 
    Another benefit of the vagus nerve is that it helps impede the inflammation that usually occurs as a result of weight gain. It has the ability to lower insulin resistance, as well. When researchers fed rats a high-fat diet and a high-fat diet coupled with vagus nerve stimulation, the rats who were fed with a high-fat diet alone developed several problems in the brain. This included insulin resistance, inflammation, oxidative stress, and apoptosis or cell death. All of these lead to cognitive decline. On the other hand, the group of rats fed with a high-fat diet but who also underwent vagus nerve stimulation experienced the opposite. For instance, they experienced an improvement in peripheral and brain insulin sensitivity, as well as reduced cell apoptosis and mitochondrial dysfunction in the brain. Overall, vagus nerve stimulation enhanced their cognitive function. 
 
      
 
    Meanwhile, overstimulating the vagus nerve has been found to influence bulimia nervosa. The higher the vagal afferent activity is, the higher the chance for binge-eating and vomiting. Regulating vagal afferent activity in individuals suffering from severe bulimia nervosa can help reduce binge-eating and vomiting. 
 
    

 
 
   
  
 




 
 
    Cardiovascular Health 
 
      
 
    The regulatory function of the autonomic nervous system is disrupted when there is cardiovascular disease. The autonomic nervous system has two branches, which are the parasympathetic nervous system and the sympathetic nervous system. These two branches must always be in balance in order to regulate the electromechanical function of the heart. And when there is balance, the cardiac output of the heart remains ideal despite exposure to various metabolic and environmental stressors. Many diseases of the heart, such as chronic heart failure and hypertension, have strong connections with autonomic imbalances that are characterized by reduced parasympathetic activity and increased sympathetic drive. Stimulating the vagus nerve helps normalize autonomic function, as well as improve cardiovascular function and symptoms of heart failure. 
 
      
 
    When obese and insulin-resistant rats were fed with a high-fat diet and given vagus nerve stimulation, a pronounced decline in total cholesterol, triglycerides, LDL, visceral fat, and plasma insulin was observed. The stimulation of the vagus nerve among the subjects reduced blood pressure significantly and improved heart rate variability. It also improved the function of the left ventricle and strengthened cardiac mitochondrial function. 
 
      
 
    Research has also shown that vagus nerve stimulation can be beneficial in stroke. Within 4.5 hours of stroke, recombinant tissue-type plasminogen activator is used. This can lead to a rapid cerebral blood flow reintroduction. This has a number of advantages, but it can also lead to an excessive inflammatory response that increases ischemic injury, which can be very harmful to the individual involved. In animal subjects of toxins in the blood (endotoxemia), vagus nerve stimulation resulted in a significant reduction in systemic levels of pro-inflammatory mediators like interleukin 1 beta (IL-1β), interleukin 6 (IL-6), tumor necrosis factor alpha (TNF-α), and the high-mobility group box 1 (HMGB-1), which is a DNA-binding protein. 
 
      
 
    Vagus nerve stimulation also protects the neurons, which can lead to a decline in infarct volume in the event of an acute phase of ischemic stroke. In a study done on rodents, researchers induced strokes in the test subjects by blocking their middle cerebral artery. Thirty minutes after block the artery, the researchers applied vagal nerve stimulation. This resulted in a reduction of infarct volume by up to 50%. An improvement in neurological score was also improved when this was done. 
 
      
 
    Moreover, vagus nerve stimulation was found to prevent the endothelial dysfunction often brought about by high blood pressure. This was discovered in a test done among hypertensive rat subjects prone to developing strokes. Not only that, the stimulation of the vagus nerve was found to prevent stiffening of the aorta that would otherwise be experienced by the test subjects. According to the researchers, it was the anti-inflammatory effect of the vagus nerve that was responsible for the beneficial effects they have observed. 
 
      
 
    

 
 
   
  
 




 
 
    Immune System 
 
      
 
    The function of the vagus nerve in regulating inflammation is involved in the activity of the immune system. Whenever there is an infection or an injury, the resulting inflammation triggers sensory input that travels through the afferent vagus nerve going to the brainstem. From here, efferent nerves deliver signals that terminate in the spleen, as well as in other tissues. This activity aids in communication between immune cells, indicating how important the role of the vagus nerve is in terms of the optimal functioning of the immune system. 
 
      
 
    

 
 
   
  
 




 
 
    Cognitive Disorders 
 
      
 
    The vagus nerve is also involved in emotional wellbeing and cognitive health. In depression and drug-resistant epilepsy, vagal nerve stimulation is a commonly used treatment procedure. The vagus nerve is also involved in traumatic event responses, which is why vagus nerve stimulation is also used for eliminating anxiety and fear. How likely you are as a person to be emotionally affected by trauma long after it has concluded can be determined by the condition of your vagus nerve. 
 
      
 
    One important marker of increased emotional sensitivity to trauma is low heart rate variability. This is an indicator that vagal nerve is not functioning properly. One of the main functions of the vagus nerve is to slow down the heart rate during normal, non-traumatic conditions. This heart-rate regulating effect of the vagus nerve, however, is reduced when the body is exposed to threats. This allows the sympathetic nervous system to activate defense responses, resulting in the increase of the heart rate. When there is an ongoing exposure to situations that mobilize the body’s defense system, there’s a huge chance for the vagal system function to be damaged over time. The result is a reduction in the body’s ability to adapt to stressful and potentially traumatic events. 
 
      
 
    It is thought that heart rate variability operating at a higher level during normal, non-stressful situations is a sign that an individual has a healthy capacity to regulate their emotions and cope with stress. When the vagus nerve is firing on all cylinders, it is believed to be a reflection of psychological flexibility or the ability to regulate emotions efficiently and adapt positively to situations.  
 
      
 
    On the other hand, heart rate variability that’s low during a resting state is thought to be a sign of an impaired ability to regulate emotional response to threatening, stressful events. This reduced resting heart rate is often associated with greater trauma exposure, as well as mental disorder, bad physical health, aggression, anger, depression, anxiety, and PTSD. Individuals who have lower resting heart rate variability have higher vulnerability to stress, and it takes them longer to recover from experiences that are considered stressful or traumatic. In a study done on 45 subjects with PTSD or post-traumatic stress disorder, depression, and intermittent explosive disorder, it was found that resting heart rate variability was lower in them compared to 29 other subjects who did not have the said disorders. 
 
      
 
    Another role of the vagus nerve is reducing aggressive behavior in people with ADHD or attention-deficit hyperactivity disorder. In a test done on a rodent model with ADHD, it was found that when the vagus nerve was removed, a substance that lowered aggression stopped working. 
 
      
 
    This gives the conclusion that the autonomic nervous system does not function properly in ADHD, resulting in poor heart control. Cardiac vagal control has also been found to be lower in children with ADHD, particularly those who remain untreated. This reduced cardiac vagal control reactivity is observed especially when children with ADHD are performing tasks that involve regulation of self and emotions. 
 
      
 
    How the vagus nerve affects mental health may be a result of the connection between the brain and the gut, or what is referred to as the gut-brain axis, considering how the vagus nerve is one of the major means of communication between the two. 
 
      
 
    

 
 
   
  
 




 
 
    Other Conditions 
 
      
 
    The importance of the role played by the vagus nerve cannot be stressed enough. It’s involved in many other aspects of human health, too. When the vagus nerve is stimulated, trigeminal pain may be reduced. The vagus nerve is also believed to be involved in vagoglossopharyngeal neuralgia, a rare case of trigeminal neuralgia. Not only that, but the vagus nerve stimulation has also been found to help reduce cluster headaches and migraines. Moreover, stimulation of the vagus nerve has the potential to prevent kidney injury as discovered in studies done on rodent subjects. The vagus nerve is also involved in the lower esophageal sphincter, particularly in its reflex relaxation found to have implications for GERD or gastroesophageal reflux disease. 
 
      
 
    Perhaps one of the most interesting aspects of the involvement of the vagus nerve in human health is the fact that it can trigger cough reflex. Additionally, when the vagus nerve is stimulated, inflammatory conditions are reduced as a result of the nerve’s anti-inflammatory abilities. According to researchers, vagus nerve stimulation can be used successfully in treating irritable bowel syndrome, rheumatoid arthritis, postoperative ileus, and inflammatory bowel diseases. 
 
    


 
   
  
 

 Vagus Nerve and Anxiety 
 
      
 
    To understand the connection between anxiety and the vagus nerve, it’s important to understand first that the nervous system is composed of two opposite systems that send information to the brain nonstop. The first system is the sympathetic nervous system that prepares and activates the body for action and delivers hormones like cortisol and adrenaline. The other one is the parasympathetic nervous system, which intervenes in relaxation and rest. One can say that these two systems work as accelerator and decelerator. It’s the sympathetic nervous system that acts as the accelerator, mobilizing the body when needed. The parasympathetic system, on the other hand, is the decelerator, helping the mind and body relax, injecting neurotransmitters like acetylcholine, which is responsible for decreasing the heart rate and blood pressure, telling the organs to slow down. 
 
      
 
    When the body is subjected to stressful situations, it’s the sympathetic nervous system that becomes active. If the tension doesn’t subside but continues to persist, it won’t be long until problems will arise. At the level of the brain, this means that two pathways—the hypothalamus-pituitary-adrenal and brain-intestine axes—are activated. The way the brain responds to stress and the anxiety it causes is by increasing the production of CRFs, hormones that travel from the hypothalamus to the pituitary gland. There, they induce the production and release of another hormone known as ACTH, which in turn enters the bloodstream and travels all the way to the adrenal glands to promote adrenaline and cortisol induction. These substances function as system suppressors, as well as inflammatory precursors. This is why when stress and anxiety is felt, the body can easily fall ill and ultimately end up being exposed to depression, a medical disorder believed to be associated with inflammatory brain response. 
 
      
 
    But that’s not all. When there is chronic stress and anxiety, there is also an increase in the neurotransmitter glutamate in the brain. When produced in excess, this chemical can cause migraine, as well as anxiety and depression. In addition to this, there is also an increase in cortisol levels, reducing the volume of the hippocampus, the region in the brain that’s responsible for the formation of new memories. The vagus nerve’s involvement often leads to dizziness, arrhythmias, breathing difficulty, disproportionate emotional responses, gastrointestinal problems, and other related symptoms. As a matter of fact, as the vagus nerve’s ability to activate the relaxation signal is hampered, the sympathetic nervous system remains active, resulting in the person involved to respond in an impulsive manner and ultimately suffer from anxiety. 
 
      
 
    It’s also interesting to note that a study done at the University of Miami discovered that the vagal tone can be transmitted from mother to offspring. Women who have anxiety and depression and experiencing much anger or bitterness during pregnancy have a lower vagal activity. This can be passed on to their children, who will also exhibit low vagal activity and lower dopamine and serotonin levels. 
 
      
 
    A number of emerging evidence suggests that vagus nerve stimulation may have a beneficial effect on the treatment of anxiety-related disorders, particularly PTSD. Studies done on rats and humans suggest that pairing vagus nerve stimulation with unreinforced exposure to conditioned cues has the potential to enhance the consolidation of the extinction memory. It has also been discovered that VNS helps enhance extinction of conditioned fear. VNS promotes neural plasticity, especially when it’s coupled with training.  
 
      
 
    In another study, it has been found that VNS can also enhance extinction of conditioned fear in subjects with PTSD. The rat subjects used in the tests expressed a number of biomarkers and behaviors associated with PTSD and were resistant to conditioned fear extinction. When VNS was applied during extinction sessions, it reversed the impairment and even prevented relapse of fear. Moreover, rat subjects who were treated with VNS performed better on tests involving arousal, avoidance, social interactions, and anxiety. Nevertheless, the study found that VNS alone is not sufficient and must be paired with memory modulation and plasticity in order for it to be effective. 
 
      
 
    


 
   
  
 

 Factors That May Lead To Natural Vagus Nerve Stimulation 
 
      
 
    Vagal nerve function must remain in excellent condition if one is to maintain optimal health. New studies suggest that the vagus nerve may not work properly when chronic disease is present. The same studies also suggest that vagus nerve stimulation can help improve the health and can be used in the treatment of many mental disorders. The following are some factors that may lead to natural vagus nerve stimulation, which in turn can help improve the health. 
 
    

 
 
   
  
 




 
 
    Exposure to Cold Temperature 
 
      
 
    A study done on ten healthy people suggested that when the body begins to adjust to very low temperatures, the sympathetic system (fight-or-flight) declines and the parasympathetic system (rest-and-relax) is activated, an event mediated by the vagus nerve. In the study, the subjects were exposed to temperatures of 50°F or 10°C. It’s also been found that sudden cold exposure to a temperature of  39°F/4°C can increase vagus nerve activation in rodents. But while the effects of getting a cold shower on vagus nerve response haven’t been investigated that much, a lot of people promote this cooling method.  
 
      
 
    But then again, all showers and baths were of very low temperatures before water-heating techniques have been discovered. And since most people have been used to lukewarm water for showering and bathing, it may take a while for one to get accustomed to cold showers. Some people engage themselves in cold baths by wetting their face or abdomen first before completely submerging themselves in cold water. If you wish to try this approach to activate your vagus nerve, keep in mind that many doctors do not recommend cold showers, especially if you are at risk of heart disease or currently have heart problems. The reason is that sudden exposure to cold may restrict blood vessels, resulting in a rapid rise of blood pressure and heart rate. 
 
    

 
 
   
  
 




 
 
    Singing and Chanting 
 
      
 
    There is something about singing or chanting that is so calming and relaxing and makes one feel joy. Indeed, one study done on healthy 18-year old teenagers found that singing helps increase HRV or Heart Rate Variability. HRV has been associated with higher parasympathetic activity (rest-and-digest), as well as with relaxation and better resilience and adaptability to stress. The researchers who did the study found that chanting, singing a hymn, singing in an energetic and upbeat manner, and even simply humming increase Heart Rate Variability, albeit in slightly differing ways. They theorized that singing causes the vagus nerve to send relaxing waves to the rest of the body, promoting wellbeing. One reason, the study says, is that singing requires slower respiration, which affects heart activity.  
 
      
 
    Singing loudly or “at the top of one’s lungs” also affects the muscles at the back of the throat, activating the vagus. In the same manner, energetic singing activates not just the vagus nerve but the sympathetic nervous system, as well, allowing an individual to be “in the zone.” Singing in unison or choral singing, in particular, increases HRV and promotes vagus function. The answer lies in the way that singing encourages deep breathing, which has a positive effect on the vagus nerve. In the study, the subjects were asked to hum, sing a hymn, and recite a mantra. Among the three, the mantra seemed to produce a more regular HRV. 
 
      
 
    However, the study involved only fifteen subjects. The researchers recommend that further studies be carried out, since it hasn’t been concluded how singing and chanting affect vagal function in other age groups, or in people suffering from mental health problems. Nevertheless, it can’t be denied through the findings of the study that singing and chanting have positive effects on the vagus nerve and have the potential to promote wellbeing. 
 
      
 
    In a related study, singing was found to increase oxytocin (a type of “feel good” hormone) levels in the body, both in professional and amateur singers. After singing, subjects were observed to have felt more energized than before they were asked to sing. Between the two groups of singers, however, it was the group of amateur singers who said that they sensed a greater wellbeing. The researchers highlighted that perhaps it was because of the two groups, it was the amateurs who approached the activity as a form of enjoyment and relaxation, whereas the group of professionals were more results-oriented. 
 
      
 
    Therefore, it’s important to approach singing as a way for one to relax and express one’s self. When singing, avoid focusing on the technical side of things, unless of course you’re a professional. The more you enjoy doing it, the more you will benefit from it health-wise. 
 
    

 
 
   
  
 




 
 
    Yoga 
 
    There’s still not a lot of studies done on the effects of yoga on the vagus nerve, but the ones that have been conducted suggest that yoga does increase vagus nerve activity. For instance, a 12-week yoga intervention was found to be more beneficial in terms of mood improvement than walking exercises. A study conducted on the effects of yoga on mood and anxiety found an increase in thalamic GABA levels, which are linked to decreased anxiety and improved mood.  
 
      
 
    Today, many consider yoga as an effective way to regulate the functioning of the vagus nerve. To practitioners, the goal of yoga in relation to the vagus nerve is to become increasingly flexible in terms of the nervous system. Its main aim is to help people suffering from severe stress and trauma to become skilled in terms of switching between parasympathetic and sympathetic nervous system with less difficulty. Overall, yoga has been found to be good for improving overall physical and mental health, although more research needs to be done on its impact on vagal function. 
 
      
 
    One benefit of yoga in terms of vagus nerve stimulation is its ability to help one break from what is referred to as a “stress loop.” When the mind perceives something stressful or dangerous, it activates the sympathetic nervous system, and this causes the brain to release loads of stress hormones into the body. The body then responds by pulling blood toward large skeletal muscles, and this results in you breathing a lot faster. This is important as it gives your body the ability to either fight or flee to safety. Whether or not there is real danger, as long as your brain perceives that there is indeed a need to fight or flee, it will continue pumping stress hormones. This cycle could go on and on creating a stress loop. 
 
      
 
    Breaking out of the stress loop is crucial, but in order to do that, you need to activate the parasympathetic nervous system. One way you can do this is by convincing your brain that there is no danger anymore. Another way to do this is by stopping the stress response to signal the mind that it can now turn off its fight-or-flight mode. Regardless of the approach, it’s important to note that the vagus nerve is going to play an important role here as it’s the one that will communicate the message to the brain and to the rest of the body. 
 
      
 
    But then there is no way for you to stimulate your vagus nerve directly or consciously as if you’re turning a switch. What you can do instead is stimulate the vagus nerve indirectly by putting your body in the rest-and-digest state. The question now is how you’re going to do that. With yoga, the answer to that question is deep, diaphragmatic breathing. This makes a lot of sense since it's the organs that help facilitate breathing that the vagus nerve mainly branches out to — throat, lungs, heart, and the abdominal muscles. 
 
      
 
    And it’s also interesting that deep breathing is the most commonly suggested way of parasympathetic activation. Seeping the air in and letting it out slowly tells that brain that it’s being invited to rest and digest and not to fight or flee. However, yoga tells us that deep breathing alone is not enough. What you should achieve when using breathing techniques is a greater variability between your heart rate when you’re inhaling and exhaling. And this is where the vagal tone comes in. The greater the variability is, the better your vagal tone is. This means your body has a better ability of switching from a fight-or-flight mode to a rest-and-digest mode. 
 
      
 
    The key here is to gradually lengthen your exhale and your pause after your exhale. This is how you can promote parasympathetic activation and vagus nerve stimulation. The longer you can extend your exhalation in relation to your inhalation, the more pronounced the effect will be to your parasympathetic nervous system.  
 
      
 
    

 
 
   
  
 




 
 
    Meditation 
 
      
 
    Meditation has a similar effect to the vagus nerve tone as that of singing and chanting. According to studies, there are three types of meditation that have the potential to stimulate the vagus nerve, albeit indirectly: Om chanting, mindfulness meditation, and loving-kindness meditation. Studies done on the effects of these three types of meditation on vagal function found that they increased heart rate variability. Some experts suggest that it is conscious, deep breathing that comes with meditation and other similar practices is responsible for such effects. Attentive breathing, for instance, is found to have a direct effect on the vagus nerve, as well as the rest-and-digest nervous activity. 
 
      
 
    

 
 
   
  
 




 
 
    Prayer 
 
      
 
    The habit of praying regularly is just as beneficial to the vagus nerve as meditation. It’s not a surprise, too, considering that prayer can be a form of meditation in itself. A study done to test the effects of reciting the rosary prayer has been found to increase the activation of the vagus nerve. It has specifically been observed to improve cardiovascular rhythms, with the ability to reduce diastolic blood pressure, as well as enhancing HRV. 
 
      
 
    The study says that the reading of one rosary cycle takes about 10 seconds. This causes the reader to breathe at 10-second intervals, and this increases heart rate variability, and consequently, vagus nerve function. 
 
      
 
    

 
 
   
  
 




 
 
    Optimism and Social Connection 
 
      
 
    Most people may take the idea of optimism for granted, but science shows evidence that thinking positive thoughts has a significant effect on wellbeing. It particularly has benefits on vagus nerve functioning. In a study done on 65 participants, for instance, it was discovered that those who thought positive thoughts toward other people showed an increase in positive emotions, such as serenity, joy, amusement, interest, and most importantly, hope. The psychological and emotional changes were associated with a greater sense of connectedness and to an improvement in the function of the vagus nerve as evidenced by improved HRV.  
 
      
 
    This study was done in 2010 by Barbara Frederickson and Bethany Kok of Max Planck Institute for Human Cognitive. Their team found that people with higher vagal tone have lower levels of inflammation and better overall cardiac health. More interestingly, they found that people with higher vagal tone tend to possess better emotion regulation and stronger social bonds. For instance, they discovered that when there is a genuine and wholehearted moment of social connected between two people, the parasympathetic “tend-and-befriend” response is instantaneously triggered, and this improved vagal tone for the two individuals involved. The positive and psychological feedback of the warm exchanges between the parties led them to expand their social networks in a manner that spread positive emotions and positive social behaviors. 
 
      
 
    However, the study concluded that simply meditating didn’t always bring desired results, particularly a more toned vagus nerve. In the study, only those who meditated and became more socially connected and happier about themselves had an improve vagus nerve function. The rest who also meditated but didn’t report feeling happier and more connected to others showed very little to no change in vagus nerve tone. Sure, more research is needed in the impact of positive thinking and social connection to vagal tone, but the said findings tell us that there is a strong link between optimism and social connection and improved vagal function and better health. 
 
    

 
 
   
  
 




 
 
    Reduced Social Media Use 
 
      
 
    This one is closely connected with the previous point. In the previous section, it was mentioned that social connection had a strong link to a healthier vagal tone. This is interesting, because increased social connection means reduced screen time, which we know is key to better health. As most studies have proven, if there’s one factor to blame in the rise of depression and other mental health problems in this age, it’s social media. And perhaps one of the reasons that people are healthier in the past is that they relied on the sympathetic nervous system to initiate cortisol production, as well as other neurobiological responses necessary for hunting, gathering, and defending themselves from enemies. On the other hand, the parasympathetic nervous system may have depended on oxytocin to strengthen the innate drive of early humans to nurture relationships, procreate, and build communities. 
 
      
 
    Unfortunately, all that has been torn down by the advent of the digital age of the 21st century, which is marked by too much change in too short a time. Perhaps this has caused man’s biological systems to short-circuit; it just isn’t able to cope up with all the information designed to stimulate it. Moreover, social media has reduced personal social connectedness of humans in this age, resulting in the exacerbation of feelings of perceived social isolation. 
 
    In a national analysis conducted by University of Pittsburgh School of Medicine researchers, for instance, it was found that young adults in the United States who use social media on a regular basis reported of having higher levels of perceived isolation than their peers who didn’t use social media a lot of didn’t use social media at all. 
 
      
 
    In another study, this time by directory of Pitt’s Center for Research on Media, Technology, and Health, Brian Primack, it was found that individuals who use social media for more than two hours each day were twice as much to report perceived social isolation than their peers who only spent 30 minutes a day on social media.  
 
      
 
    According to the study conducted by Primack and his colleagues, there are three ways social media use can aggravate perceived social isolation or feelings of loneliness. First, excessive use of social media displaces social experiences. The more time a person spends on the internet, the less time they spend in real-world interactions. Second, certain aspects and characteristics of social media promote feelings of being out of place or excluded. For instance, seeing photos of other friends enjoying at an event together may make one think they have not been invited. And finally, social media also exposes users to highly idealized and often unrealistic representations of other people’s lives. This elicits feelings of envy and the belief that one’s peers lead happier and better lives. 
 
      
 
    Emerging research continues to remind us that we are inherently social creatures, and that human beings need to maintain a vigorous face-to-face social connectivity. This is to ensure that our psychological and physical well-being throughout our life are optimized. 
 
    

 
 
   
  
 




 
 
    Regulated Breathing 
 
    We’ve all been taught the importance of breathing exercises to our health, and yet, most people around the world do not practice deep breathing at all. What’s even more ironic is that while breathing is an automatic and rhythmic act of the body, a lot of us have been breathing the wrong way the whole time. Regardless, it’s been hypothesized that taking deep and slow breaths can stimulate the vagus nerve, and is therefore a crucial prerequisite to better health.  
 
      
 
    This is the reason relaxation techniques like meditation and yoga have grown to much popularity over the past couple of decades. You see, the neck and the heart both contain neurons that have what are known as baroreceptors. These are specialized neurons that detect blood pressure and then transmit the signal to the brain. If an individual's blood pressure is higher than normal, the signal will be transmitted to activate the vagus nerve, which in turn will work to lower heart rate and blood pressure. This action is the opposite of the fight-or-flight response (sympathetic) and is more of a rest-and-digest activity. 
 
      
 
    The thing about baroreceptors is that their sensitivity can vary. Scientists suggest that the more sensitive these neurons are, the more likely they are going to signal the brain that the blood pressure is above normal and that it’s time to activate the vagus nerve to stabilize it. 
 
      
 
    One study was done to test the effects of a slow breathing technique used in yoga that’s referred to as ujjayi. The test was done on 17 healthy subjects. It was observed during the study that the ujjayi breathing technique helped increase the sensitivity of baroreceptors that activate the vagus nerve, which in turn lowers blood pressure. The type of breathing used in the test involved six breaths per minute. That means it took 5 seconds per inhale and 5 seconds per exhale. 
 
      
 
    Some scientists say that this type of breathing technique used in yoga have the potential to reduce anxiety, and that by reducing the activity of the sympathetic nervous system and increasing that of the parasympathetic system.  
 
      
 
    Meanwhile, according to yoga experts, the best practice of this kind of yogic breathing is to breath from the belly very slowly. That means when breathing in, the belly should go outward as it expands, and when you exhale or breathe out, the belly should cave in. Moreover, the more the belly expands as you inhale and the more it caves in as you exhale, the deeper you are breathing and the more impact it will have on your mind and body. 
 
      
 
    

 
 
   
  
 




 
 
    Laughter 
 
    A lot of studies have been done to prove that laughter is indeed the best medicine. And indeed, laughter has been found to have a positive impact on vagal tone. One study, in particular, suggests that laughter is capable of stimulating the vagus nerve, concluding that using laughter as a therapy may be beneficial for the health. Yoga laughter, as the study suggested, increased heart rate variability. However, it also cannot be denied that laughter can result in fainting. Doctors point out that the reason may be that too much laughter can overstimulate the vagus nerve. 
 
      
 
    For instance, some research suggests that it’s possible for a person to faint after laughing hard, urinating, moving bowels, coughing, or simply swallowing. The reason is that all these actions are done with the help of the vagus nerve. People with Angelman’s syndrome, which is associated with heightened vagus stimulation, have also been reported to have passed out from laughter. 
 
      
 
    It’s also interesting to note that laughter can sometimes be a side effect of vagus nerve stimulation, which has been observed when using special devices in treating children with epilepsy.  
 
      
 
    Most researchers still want to find out more about the benefits of laughter and whether it’s good for cognitive function and protection from cardiovascular diseases. Nevertheless, it has been found that through a limited number of studies that a good bout of laughter can help increase beta-endorphins and nitric oxide, both of which are theoretically beneficial for the vascular system. 
 
    

 
 
   
  
 




 
 
    Probiotics 
 
      
 
    The connection between the gut and the brain has been mentioned in this work more than a couple times already, so it wouldn’t be a surprise to learn that probiotics can enhance vagus nerve function. Emerging evidence particularly points to the effect of gut microbiota on brain health and functioning. While there are not enough clinical trials yet, some animal studies have already explored the potential effects of probiotics on the vagus nerve.  
 
      
 
    In a study done on mice subjects, the rodents were supplemented with Lactobacillus rhamnosus, a type of probiotic. The results showed positive changes in the GABA receptors, which were moderated by the vagus nerve. The brain’s GABA receptors are associated with mood. The study mentioned found a link connecting vagus nerve stimulation by Lactobacillus rhamnosus and increased GABA activity. This adds to a body of evidence emerging pointing to the potential benefits of probiotics to overall health. 
 
    

 
 
   
  
 




 
 
    Regular Exercise 
 
      
 
    There is no question as to the impact of regular exercise to overall health. Fresh discoveries emerge every few years suggesting how crucial daily activity is for the human body. Indeed, certain levels of aerobic exercise have been found to stimulate the vagus nerve and lower the body’s stress responses linked to “fight-or-flight” mechanisms. Low, moderate, and vigorous exercises also improve HRV. 
 
      
 
    A very important thing to remember when it comes to exercising, though, is that overexertion reduces both the HRV and vagal tone. This is why it’s very important to understand that the best intensity of exercise is the one that’s enough to make you feel good but not too overworked. But then, it’s also important to be aware of what is referred to as Rated Perceived Exertion or RPE, since what feels easy for one person may seem intense to another, and vice versa. It’s a good thing there are devices nowadays that can help you measure your HRV during exercise. 
 
      
 
    It was in the 90’s that sports medicine expert discovered how invaluable a tool HRV was for helping athletes achieve peak performance. In 1992, a study done on both endurance-trained young men and young men who were considered untrained found that parasympathetic activity was substantially greater in men who trained regularly. This suggested that training may help increase parasympathetic activity throughout the day and may be a great alternative to drug therapy in lowering autonomic balance derangements present in many heart-related problems. 
 
      
 
    A year later, in 1993, another study was done on the link between aerobic fitness and heart rate variability. It found that HRV diminishes with aging and is increased after exercise training. It also discovered that a group of physically active individuals had significantly higher fitness levels associated with higher levels of HRV compared to subjects who didn’t exercise at all. This study provided evidence that regular exercise was an excellent modulator of HRV, particularly in aging population. 
 
      
 
    The beneficial effects of regular exercise in vagus nerve function is not only limited in adults. In 2004, another study done on the benefits of moderate physical exercise found that it increased cardiac autonomic nervous system activity in children who had low heart rate variability. The study which was published in the Child’s Nervous System journal concluded that moderate exercise training has a positive effect on children who initially had low heart rate variability as it improved cardiac ANS activity. 
 
      
 
    Yet another study on HRV and physical exercise concluded that regular aerobic training can improve overall HRV in patients of all ages. The positive impact of regular exercise had been found to reflect an enhanced vagal modulation of cardiac rhythm, as well as an increase in autonomic efferent activity. The study also concluded that in order for the health benefits to take effect, regular aerobic training of moderate intensity must be performed for at least three months.  
 
    

 
 
   
  
 




 
 
    Massage 
 
      
 
    Massage has long been known to be an excellent way of improving blood circulation. Based on studies, it’s one of the simplest and most sensory ways to improve vagal tone. Massaging certain areas of the body, such as the carotid sinus located on the neck, in particular, stimulates the vagus nerve. According to one study, this practice may be able to help reduce seizures. Carotid sinus massage, a technique that involves digital pressure on the innervated carotid sinus, is said to be a great method for the termination of supraventricular tachycardia (SVT) as a result of paroxysmal atrial tachycardia. Recently, vagal nerve stimulation has been found to be a better technique. This technique employs pacemaker stimulation of the vagus nerve as treatment for refractory epilepsy. This method can be used to suppress seizures and can result in a therapeutic neurological outcome. This technique shouldn’t be done at home, however, as it can result in fainting if not performed correctly. 
 
      
 
    Not only that, but pressured massage has also been found to activate the vagus nerve and help underweight infants gain weight. Reflexology foot massage, too, is said to be an effective way to increase vagal activity and improve HRV, resulting in lower heart rate and blood pressure. 
 
    

 
 
   
  
 




 
 
    Fasting 
 
      
 
    Intermittent fasting is no new practice, but it wasn’t only until Martin Berkhan of Lean Gains popularized the term that more people became interested in it. There are different ways to do IF, but regardless of how it’s done, there are many who say that it can increase heart rate variability just as well as it can reduce calories. Again, HRV is considered a marker of vagal tone, so the higher the HRV level, the healthier the vagus nerve is said to be. No clinical trait can attest to this claim, although it some tests have already been done on animals with favorable results. 
 
      
 
    One theory suggests that the vagus nerve can mediate a reduction in metabolism during fasting. The vagus nerve is believed to detect a decline in blood glucose, as well as a decline in mechanical and chemical stimuli from the gut. As a result, the vagus impulses are increased from the liver to the brain, and this slows metabolic rate. In some animal studies, it is suggested that NPY hormones increase while CCK and CRH hormones decrease during fasting. This is very interesting because the NPY or Neuropeptide Y hormone is one of the most potent orexigenic peptides in the brain. It’s the hormone that stimulates food intake, decreasing the latency and increasing the motivation to eat, as well as delay satiety by augmenting the size of the meal. 
 
      
 
    Furthermore, it’s been found through animal studies that the vagus nerve increases sensitivity to estrogen during fasting. Female rats, for instance, exhibited an increase in the number of estrogen receptors in their brain when they were forced to fast. Such increase of estrogen receptors was associated with the vagus nerve. 
 
    

 
 
   
  
 




 
 
    Enough Sleep 
 
    There is no question to the importance of sleep to a person’s wellbeing. Science has long been telling us that human beings should be able to get at least eight hours of sleep to remain healthy. In her book Eight Secrets of Health, author Ethel R. Nelson, M.D. narrates the story of a young man who won a contest for not staying awake the longest. The young man didn’t sleep for four days, and even though he won a huge lump of money, the next several months proved to be a very difficult time for him. His lack of sleep for four days had a huge impact on his health. For months, he wasn’t able to focus and think well. As a result, he became very unproductive at work and eventually lost his job. 
 
      
 
    This is simply a story illustrating how critical sleep is to a person’s wellbeing. And one of the reasons getting enough sleep is important is that it helps maintain a healthy vagal tone. One particular study done on the effects of a good night’s sleep on heart rate variability showed that healthy individuals have healthier HRV, and this was linked to the quality of their sleep. The study also confirmed the vagus nerve is activated during sleep and provides recuperative effects beneficial in a person’s recovery from acute infection. 
 
      
 
    It’s not only sleep that can help maintain a healthy vagal tone. Sleep position also has an effect on vagal tone and heart rate variability. You’ve probably heard or read somewhere that when you sleep at night, you must sleep lying on your right side instead of your left. According to studies, there are four reasons you should do this, especially if you have heart issues. First, sleeping on your right side lessens shortness of breath.  
 
      
 
    Even in the early 30’s, doctors have already been noting that patients with heart problems sleep better when they sleep on their right side. Until now, patients with bad cardiac function are instructed to sleep right side down. It’s not clear what the reason is for this, but it may have something to do with improved venous return, as well as lower pressures applied on the lungs and the heart. 
 
      
 
    Another reason sleeping on the right side is recommended for people with heart issues is that it produces better cardiac output. It’s probably gravity that may be playing a role on this one. By sleeping on the right side, you allow gravity to pull the heart toward the center of your chest, thus, optimizing cardiac performance while you sleep. 
 
      
 
    Sleeping on the right side has also been found to reduce palpitations. Since the heart is pulled a little bit to the center of the chest by sleeping on the right side, the palpitations felt when sleeping becomes less noticeable. There are no studies yet to prove this one, but many patients with atrial fibrillation have noted that they experience fewer arrhythmias every time they sleep on their right side. 
 
      
 
    Finally, sleeping on the right side has also been found to reduce heart rate and sympathetic nervous activity. Since the sympathetic nervous system is the one that activates the body’s fight or flight response, it causes heart rate and blood pressure to go up. For many people, when the sympathetic nervous system is stimulated, the result can be fatal — arrhythmias, chest pain, or even heart failure. Based on studies, sleep on the right side reduces sympathetic stimulation. 
 
      
 
    In conclusion, laying on the right side when sleeping is good for the health since it increases heart rate variability and stimulates the vagus nerve. 
 
    

 
 
   
  
 




 
 
    Expressive Journaling 
 
      
 
    Recent research from the University of Arizona found that 20 minutes of narrative expressive writing on a regular basis can initiate a physiological chain reaction that is linked to improved heart rate variability. This particular study doesn’t directly look at vagus nerve stimulation, but previous studies have shown that improved HRV is one of the keys to a strong parasympathetic nervous response and a more robust vagal tone, and this keeps the balance between the responses of the parasympathetic and sympathetic nervous systems. 
 
      
 
    In the study, 70 women and 39 men who had recently gone through marital separation and have been diagnosed to have traumatic stress were each assigned writing exercises. They were assigned to perform the task for 20 minutes a day for three consecutive days. The first group was tasked to do traditional expressive writing, and was instructed to write freely about their strongest and deepest emotions. The second group was tasked to do narrative expressive writing, which involved creating a coherent and organized narrative of their “divorce story” with a storyline that had a beginning, middle, and end. Meanwhile, the third and final group was instructed to do an emotionally neutral writing work. 
 
      
 
    When the experiment was done, cardiovascular markers for stress in each participant were compared before and after. Participants belonging to the second group or the narrative expressive writing group showed the most considerable reduction in cardiovascular markers for stress. It was also the same group that showed the highest increase in heart rate variability. 
 
      
 
    So how does narrative expressive journal improve heart rate variability and vagal tone? In 2016, a study was done by a team from the University of Waterloo that looked at the effects of self-distancing to heart rate variability. The study reaffirmed that there’s a connection between vagal tone and superior executive functioning, as well as with wiser reasoning. The study hypothesized that having a self-distanced perspective rather than a self-immersed one can result in higher HRV along with the ability to reason more wisely and overcome egocentric impulses that promote bias. 
 
      
 
    The study concluded that being able to create a story in a way that is structured and organized helps one not just re-experience their emotions but make meaning out of those emotions. It also allows one to process the feelings involved in a way that’s more physiologically adaptive. Moreover, the instructions to come up with a narrative may provide support for people who are undergoing a tough time in their lives, and can help them gain insight and understanding of their experience, allowing them to actually move forward and not remain trapped in a cycle of negative emotions. 
 
      
 
    Interestingly enough, a study done three years prior found that individuals going through a tough time, such as a divorce, tend to worsen emotionally when instructed to write a traditional expressive writing task without a narrative storyline. This finding supports the theory that self-distancing is an integral part of improving heart rate variability, as it overcomes the arousal of emotionally egocentric impulses often associated with prolonged inconclusive thinking about a problem. 
 
      
 
    From this, it can be concluded that narrative expressive writing may be good for the heart. It’s a readily accessible tool that anyone can take advantage of during times of distress to improve the parasympathetic nervous system, activate the vagus nerve, and boost heart rate variability. 
 
    

 
 
   
  
 




 
 
    Third-Person Self-Talk 
 
      
 
    Self-talk is the internal chatter that all people experience. It can either be negative or positive, supportive or self-defeating, and is the brain’s way of interpreting and process experiences that one goes through on a daily basis. In more recent years, a number of studies have come out proving the benefits of positive self-talk. One study, in particular, found that regular third-person self-talk, whether inside one’s head or in a hushed tone, can help optimize vagus nerve response. Again, heart rate variability is a marker for healthy vagal tone, and it’s been discovered that self-distancing done through third-person self-talk can have a profound effect on HRV. 
 
      
 
    Third-person self-talk means you’re not using first-person pronouns, such as “I” or “me,” when talking to yourself. Rather, you use “you” and other third-person pronouns. You can do this when you’re going through a stressful situation by giving yourself positive reinforcement by saying something like, “You’ve got what it takes, Jake. You can do this!” You don’t necessarily have to be too gentle on yourself. You can use trigger words or expressions that seem harsh but are actually effective in making you reverse your situation and turn it into a positive one. The key to this kind of self-talk, which is effective self-talk, is to get yourself psyched up, but without the need to create a hyperactive state. Self-talk may seem simply, but it’s a very valuable tool for helping you hit the sweet spot of balancing sympathetic responses with parasympathetic vagal responses. 
 
      
 
    The usual positive self-talk isn’t going to strike a raw nerve, so try to be gutsier in your approach. Don’t hesitate to use expletives when necessary as it has the capacity to boost your inner strength and increase your endurance to pain. This is important, because in a study done in 2014, researchers found that the language you use to refer to yourself during introspection has a strong influence on how you think, feel, and behave when you’re under social stress. The series of studies done by the researchers concluded that using non-first-person pronouns when talking to one’s self or when introspecting enhances self-distancing. 
 
      
 
    Another study done two years later corroborates the findings, stating that adopting a self-distanced rather than a self-immersed perspective when writing or talking to self can increase HRV. How do these findings help one during stressful situations? When facing a challenge in life, you would want to maintain some kind of arousal that is energized by your sympathetic nervous system. At the same time, though, you would also want to have perfect control of your emotions through your vagus nerve. You can stimulate the vagus nerve to send messages between your brain and your gut that will help you stay calm by choosing an effective state-dependent self-talk tailored to your specific circumstance. 
 
    

 
 
   
  
 




 
 
    Experiencing Awe 
 
      
 
    It may seem surprising that immersing oneself in something “awesome” can benefit the health, but that’s just what awe can actually do. When we talk about awe, we simply mean that feeling you get when you are in the presence of something that’s vast and beyond understanding. There are many factors that can inspire awe. In fact, the spectrum of stimuli is very broad. It can include looking up at the stars at night, being amazed with the brilliant colors of sunset, being immersed in the beauty of nature, hearing some breathtaking music or laying eyes on some spectacular piece of art. 
 
      
 
    In 2007, a study done on the nature of awe identified universal subjective descriptions that people use when describing a feeling or sense of awe. These included feeling small or insignificant, being in the presence of something bigger or greater than self, being immersed in an experience that you don’t want to end. Over the years, the team who conducted the study discovered that the more people experience a sense of awe, the more they tend to focus less on self and the less they tend to be narrow-minded, greedy, and materialistic. 
 
      
 
    Not only that, but the study also sought to understand why awe promotes altruism of all kinds. It seems that awe envelopes people with a different sense of who they are, one that is smaller and humbler, one that is unique but at the same time insignificant in a much larger scheme of the universe. 
 
    Another research on awe has found that even short bursts of episodic awe can draw attention away from one’s self and cause a person to lose themselves in something “greater.” There is something about awe that seems to promote a kind of “self-distancing” often observed in vagal maneuvers that activate parasympathetic responses and prosocial behaviors. There’s also something about awe that seems to shift the mindset of a person and cause them to seek collective interests, breaking the cycle of divisive us-against-them kind of thinking. 
 
      
 
    In a related study done in 2015, researchers used a series of experiments to examine different dimensions or aspects of awe. Part of the experiments was to measure how predisposed a person was to experiencing awe. Some of them were designed to elicit a neutral state and other reactions, such as amusement or pride. In the final part of the experiment, participants were placed in a forest of tall eucalyptus trees. 
 
      
 
    After the first part of the experiments, the participants were asked to engage themselves in an activity the researchers designed to measure prosocial tendencies and behaviors. Prosocial behaviors are behaviors which are positive and helpful, behaviors that tend to promote friendship or social acceptance. In each of the experiments, awe was found to be strongly associated with such kinds of positive behavior. 
 
      
 
    The study indicated that awe, although fleeting most of the time and difficult to describe, serves a crucial social function. It curtails the emphasis on the individual self and encourages people to renounce self-interest in order to improve the welfare of their fellow human beings. There’s something about experiencing awe that makes a person feel they are no longer the center of the universe. This realization shifts the consciousness toward larger entities and removes emphasis on the self, triggering tendencies to engage oneself in prosocial behaviors, that although can be costly, can greatly benefit others. 
 
    

 
 
   
  
 




 
 
    Kindness 
 
      
 
    Kindness, whether shown to others or to oneself has been found to tone the vagus nerve. In 2013, research was done to study how loving-kindness meditation or LKM affected vagal tone, and how it promoted positive emotions and improved physical health. The study found that sending loving-kindness toward oneself and toward others whether loved one, friend, or enemy, is the key to improved vagal tone.  
 
      
 
    Loving-kindness meditation isn’t complicated. All it involves is sending feelings of love, compassion, kindness, and forgiveness toward yourself and toward others. The most basic and systematic approach is to go through four stages or categories of people. The first stage of LKM is sending kindness toward family, friends, loved ones, and neighbors. The second stage is sending it toward strangers anywhere in the world whom you know are suffering. The third involves someone who has caused you pain whether intentionally or unintentionally. The fourth and final stage is to forgive yourself for any harm you may have caused yourself or others. 
 
    It’s very important not to skip any of these groups because this will remind you that just like you, all the people in the four groups experiences malcontent and are struggling on a daily basis. This alone should help dissolve any egocentric bias you may have. 
 
      
 
    Only keep in mind that the way you practice LKM is fine-tuned according to your personality and lifestyle. You don’t need to spend several minutes or hours each day meditating and going through the process of sending feelings of love and kindness to everybody. If you are pressed for time, two to three minutes should be enough for you to practice LKM. 
 
      
 
    However, there is one caveat to all of this. Some experts believe that sending love and forgiveness toward the self is not a part of LKM. Despite this, there is huge evidence that self-compassion is key to breaking the cycle of beating oneself. It also eliminates the tendency to cut others down just to build the self and gain self-esteem. It’s a positive self-attitude that actually protects against the negative effects of self-judgment, isolation, and feelings of depression. More importantly, it counters a person’s tendencies toward self-centeredness and negative social comparison often associated with endeavors to maintain self-esteem. 
 
      
 
    It’s also important to understand that too much kindness and compassion to oneself can backfire. If you’re too forgiving of yourself, for instance, it would be easy for you to shrug off accountability, which can lead to lack of empathy. 
 
      
 
    


 
   
  
 

 Vagus Nerve Stimulation (VNS) As a Medical Procedure 
 
      
 
    While the vagus nerve can be stimulated through certain daily activities like the ones discussed in the previous section, there are instances when vagus nerve stimulation must be performed as a medical procedure. This procedure involves the use of a medical device that generates electrical impulses to stimulate the vagus nerve. Currently, there’s an implantable vagus nerve stimulator that is FDA-approved and is used in treating epilepsy and depression. As mentioned, the vagus nerve runs throughout the body and branches out to different organs. There is one branch on each side of the body, which runs from the brainstem through the neck down to the chest and then to the abdomen. Again, this is why there is such a thing as a “gut-brain axis.” 
 
      
 
    The conventional approach in stimulating the vagus nerve is by surgically implanting a device under the skin on the chest. A wire is then threaded under the skin, connecting the implanted device to the left vagus nerve. When the device is activated, it sends electrical impulses or signals through the vagus nerve, which then delivers those signals to the brainstem, sending signals further to certain regions in the brain. In VNS, the right vagus nerve is not utilized, as it’s believed to carry fibers that supply nerves primarily to the heart and not the brain. 
 
      
 
    The device, which is basically a pulse generator, is programmed to stimulate the vagus nerve in two ways. It’s programmed to stimulate in the background automatically, and is typically on for thirty seconds and off for about three minutes. The pulse generator can also be activated manually in between stimulation times, either by the child or the person operating the device, such as a caregiver. This is done by placing a magnet over the device and then removing the magnet, giving extra stimulation. It’s not clear how VNS works, but experts suggest that the procedure modulates nerve pathways often involved in seizures over time. 
 
      
 
    In Europe, noninvasive stimulation devices have been approved. These models that are more convenient and don’t require surgical implantation, are often used in the treatment of pain, epilepsy, and depression. A similar device that stimulates the vagus nerve was also approved recently by the Food and Drug Administration in the United States. The device is used for treating cluster headaches. 
 
    

 
 
   
  
 




 
 
    Who’s a Candidate for Vagus Nerve Stimulation and Epilepsy 
 
      
 
    Vagus nerve stimulation has a number of health benefits as we’ve seen in the previous section. In fact, the vagus nerve is involved in almost all activities that are beneficial to the body, whether exercising, resting, or sleeping. However, VNS as a medical procedure is done generally for children with epilepsy, particularly those whose condition significantly affects the quality of their life and the lives of their family. The procedure is also considered if the condition can no longer be controlled with the use of antiepileptic medication and is neither treatable with surgery. 
 
      
 
    Indeed, there is medication for epilepsy, and this method of treatment is often enough to help the patient cope with the condition. However, about one-third of those suffering from epilepsy do not fully respond to medication. And for those patients, vagus nerve stimulation is considered the best option, not necessarily for curing but for reducing the frequency of seizures. 
 
      
 
    Vagus nerve stimulation is also an excellent for patients who don’t respond to intensive treatments for depression, such as antidepressant medications and therapies like psychological counseling and electroconvulsive therapy or ECT. 
 
      
 
    Moreover, the Food and Drug Administration has approved VNS for people 4 years old and older, those suffering from focal or partial epilepsy, and those who experience seizures that can’t be controlled with medication. VNS has also been approved by the FDA for adults with chronic depression (treatment-resistant or hard-to-treat depression), those who haven’t improved even after trying up to four types of medication and even ECT, and those who want to use standard depression treatments and vagus nerve stimulation hand in hand. 
 
      
 
    Aside from epilepsy and depression, other conditions researchers are looking at that can potentially be treated using VNS include headaches, inflammatory bowel disease, rheumatoid arthritis, Alzheimer’s disease, and obesity. 
 
    

 
 
   
  
 




 
 
    VNS Risks 
 
      
 
    Vagus nerve stimulation is generally safe as a medical procedure. But like any other medical procedure, it carries with it some risks, both from the brain stimulation and the surgery for implanting the device. In terms of surgery risks, complications with the implanted device are very rare. These may include pain in the area where the device was implanted, possible infection, difficulty swallowing, and paralysis of the vocal cord. The latter is usually temporary, but there is still a risk for permanent damage. 
 
      
 
    The surgery itself also have side effects. These include changes in the voice, throat pain, cough, headache, difficulty swallowing, tingling sensation in the skin, shortness of breath, insomnia, and sleep apnea. The side effects are tolerable for most individuals. They may lessen as time goes by, although there’s still a chance for the side effects to remain bothersome for as long as implanted vagus nerve stimulation is being used. 
 
      
 
    Precautions should be observed when using a VNS pulse generator. Physical trauma to the device can damage it. The person with the implant must also avoid using equipment that may interfere with the stimulator. These include loudspeakers, hair clippers, and strong magnets. That said, MRI scans can interfere with the device, so before going through any medical test that can potentially cause some sort of damage to the device, see to it that you inform your health professional first.  
 
      
 
    Likewise, the family physician or nurse should be informed and consulted first before letting the patient go through medical imaging, diagnostic testing, or any kind of surgical procedures. This will ensure the safety of the patient, as well as the integrity of the stimulator. In most cases, the device will need to be temporarily turned off. 
 
    

 
 
   
  
 




 
 
    Preparing for VNS Procedure 
 
      
 
    Going through VNS is a serious step to take. Before deciding to have the procedure, it’s important to carefully weigh the advantages and disadvantages of VNS, as well as its pros and cons. See to it that you are aware of all other treatment options and that you and your attending physician are both convinced that an implanted VNS device is the best option to take. Your doctor should know all the things to be expected while going through the procedure and after it, so don’t hesitate to ask. This will help you prepare not only physically, but most importantly, mentally and emotionally. 
 
      
 
    In terms of food and medications, there’s a good chance that you will need to stop taking certain types of medication if you currently are. Your doctor may also ask you to fast the night before the procedure. 
 
      
 
    Before the surgery, you will need to go through a physical examination. Your doctor may perform some blood tests and other similar tests to make sure that you are on top condition and don’t have any health concerns that may prove to be a problem later on. Finally, you may have to take some sort of antibiotics before the procedure to prevent infection. 
 
      
 
    The surgery done to implant the VNS device can be done on an outpatient basis, although some doctors might recommend that you stay in the hospital or clinic overnight. The procedure itself takes about an hour or so. Depending on your condition, you may be allowed to remain awake during the procedure with some local anesthesia applied. Or, your doctor may apply general anesthesia so that you remain unconscious during the entire operation. 
 
      
 
    The brain itself is not involved in the surgery. Instead, two incisions are made: one on the chest or on the armpit, and another one on the left side of the neck. It’s on the chest area where the pulse generator is implanted, and while the device is designed for permanent implant, it can be removed later on if necessary. 
 
      
 
    The pulse generator itself is quite small, about the size of a stopwatch. It’s powered by a battery, and attached to it is a lead wire guided under the skin from the chest up to the neck where it is connected to the left vagus nerve through the incision. 
 
      
 
    During the surgery, the patient and the family are requested to be at the venue in the morning. Depending on the instructions of the neurologist, the patient is given some medications. The patient will then be assessed by the anesthetist, and some routine blood tests might be performed. In terms of post-operative care, pain management, seizure management, antiepileptic medications, wound care, and oral intake will be discussed with the medical and nursing team afterward. 
 
    

 
 
   
  
 




 
 
    Post VNS Surgery 
 
      
 
    A few weeks after the surgery, the patient will be asked to visit the physician. This is the only time the pulse generator will be turned on. The device can then be programmed to deliver the necessary electrical impulses to the vagus nerve. At first, vagus nerve stimulation is programmed at a low level. This will be gradually increased depending on the patient’s response and the symptoms and side effects that might come up. 
 
      
 
    The stimulation itself is programmed in such a way that it activates and deactivates in specific cycles. For instance, the doctor might program it to go active for about 30 seconds and then turn off and stay deactivated for a number of minutes. At the beginning, some tingling sensations or even a little bit of pain might be felt in the neck area. Temporary hoarseness whenever the stimulator is active may also be experienced by the patient.  
 
      
 
    The device doesn’t have the capacity to detect any ongoing seizure or symptoms of depression. It’s up to the doctor at what intervals the stimulator is activated. However, the patient can use some sort of hand-held magnet to initiate stimulation any time in cases an impending seizure is sensed. In the same manner, the magnet can also be used to turn off the vagus nerve stimulator temporarily. This is necessary when the patient is doing certain activities, such as exercising or eating. 
 
      
 
    To ensure the efficiency of the pulse generator and that it’s working in top condition, a periodic visit to the doctor is necessary. The doctor will then check whether the device is working properly or whether or not it has shifted out of position. It’s also important for the patient to check with the physician before undergoing any kind of medical tests, particularly magnetic resonance imaging (MRI), as these types of tests might interfere with the stimulator. 
 
    

 
 
   
  
 




 
 
    How Effective Is a VNS Procedure? 
 
      
 
    While vagus nerve stimulation can help patients with epilepsy, it’s important to understand that VNS in itself is not a cure for the said condition. Most patients with epilepsy may continue experiencing seizures and may still need to take epilepsy medications even after receiving a VNS device implant. The good news is that vagus nerve stimulation can help patients have fewer seizures. In the same manner, the intensity of seizures experienced by patients may also lessen once they have received a VNS device implant. 
 
      
 
    Patients who have received VNS implant must also be aware of the fact that the procedure doesn’t produce results overnight. In fact, it can take months to a year or even longer before any significant reduction in the degree and frequency of seizures can be noticed. What’s good is that vagus nerve stimulation may shorten the time needed for recovery after seizures. And most importantly, vagus nerve stimulation, used for the treatment of epilepsy in particular, can improve the mood and quality of life of those suffering from epilepsy. 
 
      
 
    Here’s a breakdown of what VNS can do, particularly to epilepsy patients: 
 
      
 
    
    	 Between 30% and 50% of children with epilepsy gain significant improvement in terms of seizure control, with reduced seizure severity and frequency. 
 
    	 Around 10% of children with epilepsy become seizure free, although most are required to continue taking antiepileptic medications. 
 
    	 In some patients, termination of prolonged seizures or seizure clusters becomes possible. 
 
    	 VNS can greatly improve the condition of patients with recurrent bouts that often escalate and lead to hospitalization. 
 
    	 Patients show improvement in alertness, mood, and overall quality of life, with or without a significant improvement in seizure frequency and severity. 
 
    	 It is projected that there may be a continued decline in the occurrence of seizures in most patients with the help of VNS. 
 
   
 
      
 
    While vagus nerve stimulation has been found to be an effective means of treating epilepsy, especially among children, research is still mixed on its benefits for the treatment of depression. Some studies say that the positive effects of vagus nerve stimulation for depression accumulate over time. That means it may take several months before patients may be able to observe any noticeable improvement in their symptoms. That said, implanted vagus nerve stimulation may not work for everyone, and it’s not designed to replace traditional treatments at all. 
 
    


 
   
  
 

 Conclusion 
 
      
 
    It’s pretty amazing to think that one nerve system could control so much. While some aspects of the vagus nerve and its activities are poorly understood at the moment, it’s clear that it is the director or the parasympathetic nervous system, the nervous system designed to help control the relaxation responses of the human body. In simple terms, the stronger the vagal tone, the more chances the body has in counteracting the stress response involving the sympathetic nervous system. 
 
      
 
    Throughout this paper, we have discovered how heightened vagal activity can improve heart rate variability and switch off inflammation. We’ve discovered that it is involved in triggering the release of the immune system’s calming chemicals. More importantly, we’ve discovered that activating the vagus nerve with the use of electronic stimulation can offer a wide range of health benefits. Depending on the frequency and degree of stimulation, the vagus nerve can help in stopping an asthma attack and an epileptic seizure, as well as turn off a migraine and cluster headache.  
 
      
 
    More and more, scientists are learning how critical the condition of the vagus nerve is to mental health. Almost anything that human beings find relaxing, whether deep breathing, meditation, or prayer, is associated with heightened vagal activity. On the other hand, stress, anxiety, and the like are associated with poor vagal activity. What does this tell us? This tells us how critical the role of the vagus nerve is to overall health and that we should everything we can to maintain a healthy vagal tone.  
 
      
 
    It’s a good thing that almost all of the activities associated with a healthy vagal tone are those that we have actually been doing since the beginning of time. Perhaps the problem lies in the fact that we have forgotten or ignored them. But it’s not too late. And while there are still a lot of things about the vagus nerve that science needs to understand better, we are thankful that more of its secrets are being revealed to us every day. 
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