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Neurological benents ot Mindfulness

René Descartes was a 17th-century
philosopher who popularized the idea of
Cartesian dualism, an abstract separation
between the body and the mind, heavily
influencing modern thought. People tend to
think of their mind as separate from their brain
and body, hence the term "Mind over matter”.
Descartes believed that the connection between
the mind and brain occurred at the pineal gland,
which he called the “seat of the soul”. Because we
now know that the pineal gland is responsible
for secretion of melatonin, a chemical that
contributes to the regulation of our circadian
rhythm, we can now understand that this differs
from the definition that it was the area where
all our thoughts are formed. Additionally, from
a biological standpoint, the "mind” as thought
and abstract ideas originate from electrical and
chemical signals in the brain (Lockhorst, 2013).
There is no separation between mind and
body, for the brain works independently
and outside of the body. The brain is simply
another organ that functions as a piece of a
machine, though the mechanisms are anything
but simple. As a small error in syntax could
lead to a myriad of unforeseen malfunctions
in a computer program, minor changes in
brain chemistry could lead to serious defects
in the rest of the body. Studies have shown
that chronic stress strongly correlates to
psychological disorders, decreased function in
learning and attention, and weakening of the
immune system (Schneiderman, Ironson, &
Siegel, 2008). However, for every action there is
an equal and opposite reaction - the opposing
process is mindfulness meditation, a technique
that correlates with improvement in health.
Effects have been most notable in patients with
anxiety and depression, enhancing attention and
reducing the risk of future cardiac ailments.

Mindfulness has proven to be quite an
effective remedy in western medicine, despite
its distant origin in Eastern Culture over two
millennia ago. The practice of mindfulness,
nonjudgmentally focusing the attention on
the present moment to achieve mental clarity,
originated in the Hindu traditions of Vedantism.
Other methods of practicing mindfulness later
developed with Buddhism around 400 B.C.E.
The practice traveled West when Jon Kabat-Zinn,
a medical professor, started the Mindfulness-
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Based Stress Reduction Clinic in Massachusetts.
Mindfulness plays a large role in positive
psychology, which focuses on people’s strengths
and needs for fulfillment. Once mindfulness
and detailed brain-imaging technology became
prevalent in medicine, the door for research was
opened. (Joaquin, 2017)

When researching emotion, fear is the easiest
to observe. This is because behaviors associated
with fear, such as cowering or running away, are
physically exhibited. Fear is a strong emotion
and necessary for survival, although it can
become pervasive and interfere with everyday
functioning. When this happens, it is a sign
that a person may be suffering from an anxiety
disorder. According to the National Comorbidity
Survey by Harvard Medical School (Harvard
Medical School, 2007), anxiety disorders are the
most common psychological disorders in the
United States.

Many medications and treatments for anxiety
disorders are used to avoid feelings of fear, but
mindfulness takes the approach of confronting
and accepting them. Some people believe that
focusing on the inner experience in a non-
judgmental way can ease discomfort and
promote a positive relationship with emotion.
(Greeson & Brantley, 2009) Studies have found
that it is very likely these people are correct
in their hypothesis. According to Hofmann,
practicing mindfulness over the short course of
two months was found to reduce symptoms of
panic and anxiety (Hedges’ g=.97). Mindfulness
therapy could be another option as an alternative
or addition to medication for anxiety and panic
disorders. In a 3-year follow-up, 22 patients who
had undergone an 8-week mindfulness-based
stress reduction outpatient study were found to
have maintained their stress reduction, measured
on the Hamilton anxiety scale (F(2,32) = 13.22; p
< 0.001) (Miller, Fletcher, & Kabat-Zinn, 1995).

The anterior cingulate cortex (ACC),
associated with attention, is the brain area
most consistently related to mindfulness
during studies. The ACC functions to filter out
distractions and direct attention to the object
of focus. It was also found that the ACC is
responsible for sustained attention (Wu et al,
2017). The fronto-limbic structures of the brain
that control stress reduction and emotional
regulation are also involved. Areas associated

with attention and emotional regulation in the
cerebral cortex were thicker in mindfulness
practitioners compared to those who had never
practiced this form of meditation. (Tang, Holzel,
& Posner, 2015).

Depression is the second most prevalent
psychological disorder the US population
faces. Incredibly, mindfulness meditation not
only lowers the feelings of fear in those with
anxiety disorders but also raises the quality
of life in patients with depression. As with
anxiety, mindfulness meditation is helpful in
symptom reduction, it's unclear as to what neural
mechanisms are responsible. More research is
needed in these areas for full comprehension,
but we do know a few of the brain areas involved
as of now. The insula was found to have reduced
activation during exposure to negative stimuli in
those who practiced mindfulness. This brain area
plays a large role in emotional experience and
the decrease in activity corresponds to a decrease
in rumination, a symptom of depression (Paul,
Stanton, Greeson, Smoski, & Wang, 2012).
Mindfulness-based cognitive therapy has been
shown to reduce symptoms and prevent relapse
of depression (p=0.04), though more research
needs to be done on the neurological basis of
these results (Barnhofer et al, 2009).

A benefit of mindfulness that is relatively
well established is that the practice enhances
attention (Tang et al, 2015). According to Lin
et. al., “Results reveal that mindfulness as a
meditative practice produced a reduction in the
difference between the LPP response to negative
high arousing and neutral stimuli across time”
(Lin, Fisher, Roberts, & Moser, 2016). This
means attention will be higher for more menial
tasks, like studying, in addition to ones that
automatically capture our attention, like video
games. Studies have shown improved attention in
long-term meditators. The cognitive decline that
comes with age is reduced in these people, due
to maintenance of the anterior cingulate cortex
through meditation (Zanesco, King, MacLean, &
Saron, 2018).

There is a strong connection to regulating
breath and regulating attention. Focused
breathing is a method of mindfulness meditation
that requires sustained attention to the body and
present moment. This is likely the most practiced
form of meditation and it has long-term benefits




on attention and stress. Emotions, focus, and
memory become clearer with this practice.
Breathing directly affects our attention, which
cycles with each inhalation and exhalation.
Inhaling correlates to higher attention, exhaling
to lower. Mindful breathing works to reduce
noradrenaline to a “sweet spot.” Too much
noradrenaline can cause a jittery, nervous
feeling while feelings of sluggishness may result
when insufficient amounts are present. This
mechanism reduces stress long-term, which
benefits other areas of the body (Melnychuck et
al, 2018).

Stroke is the fifth biggest killer in the US and
heart disease is number one. Chronic stress is
a risk factor for both. Those who suffer from
chronic stress have high levels of cortisol, a
stress hormone, which increases blood pressure.
Increased blood pressure for long periods of
time increases the risk of heart disease and
stroke. Corticosteroid is another stress hormone
as it. It suppresses the immune system by
blocking the transcription of cytokines, proteins
which regulate inflammation and immunity.
Immunosuppression is the result of this chain of
events, leading to adverse health issues over time.
Suppression of the immune system impacts every
system of the body and is linked to diseases like
osteoporosis and obesity (Barshes, Goodpastor,
& Goss, 2004). Acute, short-term stress is
adaptive and will increase immune function,
but chronic stress suppresses it (Dhabhar, 2009).
Mindfulness meditation and focused breathing
can be preventative for chronic stress, thereby
reducing the risk of stroke and heart disease.

Although there is a need for more research on
the neurologic mechanisms behind the benefits
of mindfulness meditation, the studies given
here show evidence that some benefits may
exist. With age, decline in the ability to learn,
solve problems, and reason is an issue common
throughout all of humanity. Depression and
anxiety are the most common mental disorders
in the US. Stroke and heart disease are some
of the top killers in our country. Mindfulness
meditation is a method that has been found
to reduce the symptoms of or prevent these
ailments entirely. Additionally, it has been
around for thousands of years due to its health
benefits. Combined with new technology,
increased understanding of the brain, and
modern approaches to medicine, this practice
could become more prevalent as a simple, natural
treatment for many diseases.

Notes

1 LLP stands for Late Positive Potential. It is an
electrophysiological measure of attention given
to emotional stimuli.

2 Hedges' G is a statistical test measuring size
of an effect, or how much one group difters
from another. G is indicative of the number of
standard deviations the groups difter by. For
reference, g=.2 is considered a small effect and
g=.8 is considered a large effect.
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