
 

 

The Vagus Nerve 

 

What is it and what does it do? 

The vagus nerve is the largest nerve in the human body, running from your brain all the way to 

your large intestine. Vagus is latin for wandering; the nerve was given this name because of the 

broad number of functions it performs, from controlling your neck and chin when nodding to 

regulating parts of your digestive system in the spleen and liver.1 

 

The vagus nerve is most densely clustered in the head and neck, and it carries information 

about pain, touch, and temperature from the throat, inner and outer ear, and meninges near the 

back of the head. It receives sensory information from internal organs in the neck, chest, and 

abdomen.  

 

It controls muscles in the pharynx, soft palate, and larynx that play a critical role in 

speaking and swallowing. For this reason, the vagus nerve can most easily be activated by 

humming. Additionally, it is why symptoms of vagus nerve damage include a hoarse voice, 

difficulty swallowing, and a deficient gag reflex.  

 

Humans’s autonomic nervous system is broadly categorized into two branches: the 

sympathetic and the parasympathetic. “The vagus is the main nerve of the parasympathetic 

nervous system. Unlike the sympathetic nervous system, which is associated with the body’s 

‘fight, flight’ or ‘freeze’ response, the parasympathetic branch helps us rest, digest and calm 

down.”2 

 

In the thorax, the area of the body between the neck and the abdomen, the vagus nerve is 

the primary connection of the parasympathetic nervous system to the heart and stimulates a 

reduction in the heart rate. In the intestines, it regulates the contraction of smooth muscles and 

glandular secretion. 

 

The vagus nerve is also unique to mammals, characterized in females as having 

mammary glands that produce milk to feed their young. And so, perhaps for that reason, the 

vagus nerve is also highly associated with temperaments and emotions that are uniquely human. 

For example, the vagus nerve is associated with feelings of compassion, which is why images of 

suffering activate the vagus nerve. Conversely, feelings of pride—which are often focused 

inward or at least at the exclusion of others—result in decreased activity in the vagus nerve. 

 

Why do I need it? 

Beyond the vagus nerve’s critical role in functions of our head, heart, and intestines, research 

into human subjects with high levels of vagus nerve activation have reached several interesting 

conclusions. These subjects report more positive emotions on a daily basis and are shown to have 
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more resilient responses to grief, to raise more sympathetic children, and are trusted more in 

interactions with strangers. Children with high levels of vagus nerve activation are known to 

intervene when another child is being bullied. We tend to think of compassion as a higher order 

of emotion, but it is also tracking in our nervous system as well.  

 

What’s the latest research? 

More recent research has shown vagus nerve stimulation effective in the treatments for 

epilepsy[1], diabetes[2], treatment-resistant depression[3], post-traumatic stress disorder (PTSD)[4], 

and inflammatory autoimmune conditions like Crohn’s disease and rheumatoid arthritis[5]. There 

is even some preliminary evidence that the long-term cases of COVID-19 are in part the result of 

the virus’s effect on the vagus nerve.[6] In addition, a growing number of studies have linked 

vagally mediated HRV to self-control when pursuing goals, important at any age but particularly 

for young people finding their way in life.[7] It is also linked with emotional regulation[8], social 

interactions[9], and personality characteristics of self-directedness and coping styles.[10] 
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The vagus nerve and stress 

If we return to our broad categories of the autonomic nervous system, the parasympathetic and 

sympathetic nervous systems are often understood as being complementary. For example, 

constriction of our blood vessels is achieved with signals sent by our sympathetic nervous 

system; in contrast, dilation of our blood vessels is achieved with signals sent by our 

parasympathetic nervous system.  

 

Similarly, when our body is under stress—which is characterized by, among other things, 

a constriction of blood vessels and an increased heart rate—the sympathetic nervous system 

responds by indirectly telling our pituitary gland to release cortisol. Cortisol is one of our bodies’ 

major stress hormones, known to affect our brain, bones, muscles, and body fat.3 The vagus 

nerve counteracts the release of cortisol by telling the brain to release serotonin, which, among 

other functions, lowers our heart rate and blood pressure.  

 

In one study, researchers found that, in healthy subjects, a high vagal tone (a high vagal 

tone is associated with a well-developed vagus nerve, more on that below) was highly correlated 

with low levels of cortisol.4 Other research showed that subjects with a low vagal tone also had 

impaired post-stress recovery of their cardiovascular, endocrine, and immune systems. This 

inability to recover from stress is also a marker for increased cardiovascular risk.5 These two 

studies show that a healthy, active vagus nerve is not only associated with less overall stress but 

also with our bodies’ ability to cope with stressful situations.  

 

The vagus nerve and trauma 

Posttraumatic stress disorder is an anxiety disorder that can develop after trauma. It is 

characterized by experiencing intrusive memories, flashbacks, hypervigilance, nightmares, social 

avoidance, and social dysfunctions.6 People who suffer from PTSD tend to live as though under 

a permanent threat. They exhibit perpetual fight and flight behavior and little ability of reaching 

a calm state or developing positive social interactions. Over time, these maladaptive responses 

lead to the development of an increased risk for psychiatric comorbidities, such as addiction and 

cardiovascular diseases. 

 

In a study at Emory University, researchers used electronic devices to stimulate the vagus 

nerves of subjects diagnosed with PTSD. The test group showed a reduced inflammatory 

response to stress and a decrease in PTSD symptoms, while the control group showed no such 

improvements.7 Another study of subjects diagnosed with PTSD used non-invasive vagal nerve 
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stimulation as a treatment. Results of the test group showed a significant decrease in emotional 

dysregulation.8 

 

What is clear from these studies is that as human beings, we are not limited to the fight, 

flight or freeze responses. We can self-regulate and develop pro-social behaviors when we 

encounter disagreements, challenges, and other stressors. The healthy function of the social 

engagement system depends upon the proper functioning of the vagus nerve, which acts as a 

vagal brake. 

  

The vagus nerve and inflammation 

The vagus nerve is also a major constituent of a neural reflex mechanism called the 

inflammatory reflex. The inflammatory reflex controls innate immune responses and 

inflammation during pathogen invasion, such as a virus or bacterial infection.9 When our 

immune system is challenged, inflammatory mediators—including an important class of proteins 

called cytokines—are activated. 

 

Cytokines are a broad category of small proteins important in immune system signaling. 

Cytokines are also pro-inflammatory, and excessive inflammation is strongly correlated with a 

weakened immune system. Because activation of the vagus nerve inhibits the release of cytokine 

proteins, treatments that stimulate the vagus nerve are considered to improve our immune system 

response more generally and suppress pro-inflammatory cytokines more specifically.  

 

More conclusive research is needed to determine if and what vagus nerve stimulation 

treatments are effective in reducing inflammation and regulating our immune system, but the link 

is biologically substantiated.  

 

The vagus nerve and the “brain–gut axis” 

The vagus nerve is an important, three-pronged link from nutrition to mental health, neurological 

disease, and inflammatory disease. These links are the consequences of the vagus nerve’s role in 

the so-called “brain–gut axis.” This axis is used for bidirectional communication between the 

gastrointestinal tract and the brain; it’s a complex system that includes not only the vagus nerve, 

but also the sympathetic nervous system, as well as the endocrine and immune systems.  

 

The brain–gut axis has many important functions, but there are two key ones: influencing 

gut microbiota to regulate our digestive system and to connect emotional and cognitive areas of 

the brain with gut functions.10 Because the brain–gut axis is bidirectional, not only does your 

brain influence your gut bacteria, but your gut (and the food you eat) exerts influence on the 

thinking and feeling parts of your brain.   
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The relevant research has shown, with increasing frequency, that the brain–gut axis is 

critical target in therapies and treatments for gastrointestinal and psychiatric disorders. This 

includes treatment for inflammatory bowel disease (IBD)11, depression12, and PTSD.13 Like the 

vagus nerve, the gut plays a role in the regulating of our immune system.14 And treatments for 

modulating the brain–gut axis have begun to include vagus nerve stimulation. The latest 

treatments for modulating the brain–gut axis include vagus nerve stimulation and hypnotherapy. 

Research of these treatment methods is limited, but the findings have been conclusive as to the 

benefits for mood and anxiety disorders15, as well as conditions associated with increased 

inflammation.16 Gut-directed hypnotherapy, for example, is shown to be effective in treating 

both irritable bowel syndrome17 and IBD18.  

 

How do I tone my vagus nerve? 

The activity of the vagus nerve is difficult to measure directly. But because some vagus nerve 

fibers connect with the heart, experts indirectly measure cardiac vagal tone—the way in which 

your nervous system regulates your heart—by looking at your heart rate variability on an EKG. 

An abnormal vagal tone—one in which there is very little heart rate variability—is 

associated with conditions like diabetes, heart failure, and hypertension.19 That is why high 

variability between heart beats is the most potent signifier of an optimal vagal tone.20  

Optimizing vagal tone needs to be a part of one’s preventive wellness and also 

contributes to improving a wide-range of existing conditions.    

Here are six ways to create an optimal vagal tone: 

 

 
11 Bonaz B, Sinniger V, Pellissier S. Vagus nerve stimulation: a new promising therapeutic tool in inflammatory 

bowel disease. J Intern Med (2017) 282:46–63. 10.1111/joim.12611 
12 Evrensel A, Ceylan ME. The gut-brain axis: the missing link in depression. Clin Psychopharmacol Neurosci 

(2015) 13:239–44. 
13 Leclercq S, Forsythe P, Bienenstock J. Posttraumatic stress disorder: does the gut microbiome hold the key? Can 

J Psychiatry (2016) 61:204–13. 10.1177/0706743716635535 
14 Goverse G, Stakenborg M, Matteoli G. The intestinal cholinergic anti-inflammatory pathway. J Physiol (2016) 

594:5771–80. 10.1113/JP271537 
15 Rod K. Observing the effects of mindfulness-based meditation on anxiety and depression in chronic pain patients. 

Psychiatr Danub (2015) 27(Suppl 1):S209–11. 
16 Koopman FA, Chavan SS, Miljko S, Grazio S, Sokolovic S, Schuurman PR, et al. Vagus nerve stimulation 

inhibits cytokine production and attenuates disease severity in rheumatoid arthritis. Proc Natl Acad Sci U S A (2016) 

113:8284–9. 10.1073/pnas.1605635113 
17 Moser G. The role of hypnotherapy for the treatment of inflammatory bowel diseases. Expert Rev Gastroenterol 

Hepatol (2014) 8:601–6. 10.1586/17474124.2014.917955 
18 Peters SL, Muir JG, Gibson PR. Review article: gut-directed hypnotherapy in the management of irritable bowel 

syndrome and inflammatory bowel disease. Aliment Pharmacol Ther (2015) 41:1104–15. 10.1111/apt.13202 
19 Marmerstein, J.T., McCallum, G.A. & Durand, D.M. Direct measurement of vagal tone in rats does not show 

correlation to HRV. Sci Rep 11, 1210 (2021). https://doi.org/10.1038/s41598-020-79808-8 
20 Porges SW. Cardiac vagal tone: a neurophysiological mechanism that evolved in mammals to dampen threat 

reactions and promote sociality. World Psychiatry. 2021 Jun;20(2):296-298. doi: 10.1002/wps.20871. PMID: 

34002521; PMCID: PMC8129829. 



 

 

1. Cold Water: Splashing cold water on your face from your lips to your scalp line 

stimulates the diving reflex. You can also achieve the nervous system cooling effects by 

placing ice cubes in a ziplock and holding the ice against your face and a brief hold of 

your breath. Additionally, beginning and ending your day with a cold shower.  

2. Chanting, Singing, or Humming: The vagus nerve passes through by the vocal cords and 

the inner ear and the vibrations of humming is an easy way to influence your nervous 

system states.  

3. Diving Reflex: The diving reflex is caused by holding your breath. It slows heart rate, 

increases blood flow to your brain, reduces anger, and relaxes your body. An additional 

technique that stimulates the diving reflex is to submerge your tongue in liquid. Drink 

and hold lukewarm water in your mouth sensing the water with your tongue. 

4. Foot Massage: Traditional Chinese medicine’s reflexology puts pressure on specific 

acupressure points in the hands and feet to improve gland, organs, and system’s function 

and to alleviate stress.  

5. Meditation and Conscious Breathing: The breath is one of the fastest ways to influence 

our nervous system states. The aim is to move the belly and diaphragm with the breath 

and to slow down your breathing. Vagus nerve stimulation occurs when the breath is 

slowed to 5-7 breaths per minute, about half of our normal breaths per minute. You can 

achieve this by counting the inhalation to five, holding briefly, and exhaling to a count of 

ten.  

6. Valsalva Maneuver: This complicated name refers to a process of attempting to exhale 

against a closed airway. You can do this by keeping your mouth closed and pinching your 

nose while trying to breathe out. This increases the pressure inside of your chest cavity, 

thus increasing vagal tone. 
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