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INTRODUCTION

What is Meditation?

In a broad sense, meditation is a contemplative
practice used by multiple traditions across
millennia to train attention and awareness. There

are several varieties of meditative practices,
making consensus on a definition difficult. A
primary distinction between types is that between
concentrative (an object of focus or attention, which
can be a mantra or one’s breath for example), and
mindfulness techniques (staying present in the
moment and maintaining an alert, aware state in a
nonjudgmental way)." A third type is meditation with
form, or guided meditation, where practitioners
attend mindfully on a form, such as feelings of
compassion, as in loving-kindness meditation. While
the emphasis differs between types, in practice, all
approaches have self-regulation of emotion and
attention at their core.?

The Deep Path and the Wide Path

Meditation has become ubiquitous in Western
countries as a result of the influx of Eastern
philosophy. While Western meditative traditions
exist, such as contemplative prayer in Catholic
monasticism, the focus of popular interest and
scientific study has been on techniques derived
from Asia. Eastern meditation was originally
imported to the West in an explicitly philosophical-
religious context, through Hinduism and Vedic
philosophy as well as Buddhism, but has been
increasingly secularised. This shift reflects a
move from meditation as a means of gaining a
deep insight into the mind and ultimately a profound
alteration in being (the deep path) to meditation
as a balm for psychological or emotional angst

or as a means of performance enhancement

(the wide path).?

Meditation Research

Research investigating meditation has primarily
focused on the wide path, and therefore secularised
variants, and the corresponding benefits of

these. Such variants include Herbert Benson'’s
Relaxation Response, a variation of Transcendental
Meditation (mantra-based), and Mindfulness-
Based Stress Reduction (MBSR), a variation of
Buddhist mindfulness meditation, developed and
promulgated by Jon Kabat-Zinn. Scientific interest
in meditation started in the 1960s and 70s and

has proliferated since this period, reflected in the
exponential increase in research publications on
the subject. Of all of the practices, mindfulness
meditation (MM) and its variants, such as MBSR,
have received the most attention, particularly over
the last two decades.?

Scope of this Paper

The following precis of peer-reviewed publications
gives some indication of the research conducted
on the benefits of meditation as well as some
neurological and molecular correlates of these
benefits. The focus will be on research conducted
on MM and mantra-based meditation and will
include studies reporting either on the effects

of short-term or more long-term meditation.
Attention will be given to the capacity of meditation
to enhance performance, its health benefits and
therapeutic applications and neurological and
molecular insights that may underlie its benefits,
as follows:

1. Enhanced Performance

a. Occupational
b. Academic
c. Sport

2. Health Benefits and Therapeutic
Applications of Meditation

a. Enhanced Immune System Function
b. Reduced Cardiovascular Disease Risk
c. Pain Management
d. Ameliorated Psychopathology
3. Neurological and Molecular Insights

of Meditation

a. Structural and Functional Brain Changes
b. Anti-ageing

4. Conclusion

What follows is by no means an exhaustive
summary but does reflect the breadth of research
being undertaken in this burgeoning area. As is
always the case in any scientific pursuit, caution is
urged against indiscriminately accepting findings,
particularly as some areas of investigation are in
their infancy and thereby require corroboration by
further studies to enable firm claims.



1. ENHANCED PERFORMANCE

a. Occupational

Short meditation training programs have been
shown to improve workplace performance in a
number of different settings. In a study investigating
the effects of an 8-week modified MBSR program on
teaching efficacy in classroom teachers, meditation
was found to increase effective teaching behaviour,
specifically observer-rated classroom organisation,
which incorporated teacher’s behavioural
management style, overall classroom productivity,
and instructional learning format.*

Leadership capabilities have also been
demonstrated to be enhanced by mindfulness
meditation training.® Specifically, a 10-week
mindfulness training course with 13 leaders
across 6 organisations led to augmented self-
leadership capacities — mindful task management,
self-care and self-reflection — and two leadership
capacities — relating to others and adapting to
change.

In addition to enhanced workplace performance,
meditation practice significantly reduces workplace
stress®”® high levels of which are associated with
poorer mental and physical health, including anxiety
and depressive episodes, cardiovascular disease
and type 2 diabetes.” This reduced stress no doubt
plays a role in the abovementioned increase in
workplace performance, along with enhanced
resilience and improved affect reported as a result
of meditation programs in occupational settings.®

b. Academic

Academic performance is also found to be
augmented by short meditation training.’®"
Putative mechanisms of this effect are improved
attention, cognition and cognitive flexibility
engendered by meditation."

As in a workplace context, academic stress,
particularly in high intensity courses such as
medicine, can lead to depression and suicidality.?
In a 2017 review of the literature's, mindfulness-
based interventions were found to decrease stress,
anxiety, and depression and improve mindfulness,
mood, self-efficacy, and empathy in health
profession students.

c. Sport

Meditation techniques are effective in optimising
athletic performance by decreasing anxiety,
ruminative thinking and enhancing experience

of flow.” Additionally, athletes self-report that
meditation is an important factor in enhancing
sport performance’ and an 8-week MBSR program
was found to increase pain tolerance in seriously
injured athletes.'



2. HEALTH BENEFITS AND THERAPEUTIC APPLICATIONS OF MEDITATION

a. Enhanced Immune System Function

A review into the effectiveness of mindfulness
meditation (6-10-week training sessions) on the
immune system'’ suggests it may lower a blood
marker for inflammation and increase a number
of key immune system helper cells, which destroy
infection and help to prevent us from getting sick.

b. Reduced Cardiovascular Disease Risk

Meditation has been linked to reduced
cardiovascular disease risk factors. Specifically,
mantra-based meditation reduces blood pressure’®,

high cholesterol and thickening of the carotid artery.

(reviewed in ). A recent review also demonstrates
that mindfulness-based meditation is useful in
lowering blood pressure in adults with elevated
blood pressure or hypertension.?

c. Pain Management

Pain syndromes for which meditation has been
demonstrated to have significant benefits for quality
of life and reductions in pain include fibromyalgia,
migraine, irritable bowel syndrome and chronic
pelvic pain.?' In a study of MBSR for treatment of
chronic pain due to failed back surgery syndrome??,
at 12-week follow-up, the analgesic medication
logs of the intervention group documented a
decrease in analgesic use compared with those

in the control group. A recent systematic review
revealed that meditation can reduce pain in the
perioperative period for patients undergoing
invasive procedures?® and is effective in reducing
pain in models of experimentally induced pain in
healthy participants.?*

Mechanisms thought to mediate reductions in pain
as a result of meditation include disengagement
from pain-related threat, extinction of fear
conditioning and acceptance-based coping
strategies.”

d. Ameliorated Psychopathology

Meditation, and particularly MM, has been studied
extensively for the treatment of depression and
anxiety. Mindfulness based cognitive therapy
(MBCT), a derivative of MBSR, significantly reduces
the risk of depressive relapse in patients with
recurrent depression.?é Similarly, in a study
investigating the effectiveness of a mindfulness-
based meditation practice to improve symptoms
of generalized anxiety disorder?’, MBSR led to a
significant reduction of anxiety symptoms and was
associated with greater reductions in anxiety and
distress ratings in response to a stress challenge.

In a recent meta-analysis of MM interventions for
psychiatric disorders?®, evidence from across the
research literature suggests that as an intervention
for depression and anxiety, MM is equivalent to
gold-standard evidence-based treatments, such

as cognitive behavioural therapy, antidepressant
medication and exposure-based therapies.?”

Meditation interventions have also shown clinical
utility for substance abuse®® and preliminary
evidence suggests applicability to disordered
eating®', posttraumatic stress disorder®,and serious
mental illness, such as psychotic disorders*, though
caution is urged with the latter given the complexity
of these disorders and the potential of exacerbating
psychiatric symptoms.?’



3. NEUROLOGICAL AND MOLECULAR INSIGHTS OF MEDITATION

The findings cited below note meditation-induced
changes to physiology, some of which may provide an
explanation for some of the abovementioned changes.

a. Structural and Functional Brain Changes

Increased cortical thickness

The brains of long-term mindfulness meditators
(average 9 years) show increases in cortical thickness
in regions associated with attention and sensory
processing (prefrontal cortex and right anterior
insula).®** These changes suggest that long-term
meditation leads to changes in cortical plasticity.

In the same study, differences in prefrontal

cortical thickness were most pronounced in older
participants, suggesting that meditation might offset
age-related cortical thinning. A complementary
finding to this latter result, is that meditation (many
forms investigated) can attenuate age-related
cognitive decline, with positive effects reported on
attention, memory, executive function, processing
speed and general cognition.3®

Increased grey matter

Grey matter holds the majority of brain cell bodies
and includes areas of the brain involved with higher-
order processes such as memory, speech, decision-
making and self-control. An increase in grey matter
in an area of the brain may reflect an increase in
connectivity. Long-term meditation (average 24 years)
of varying types has been found to increase the grey
matter concentrations in brain regions in two areas
of the brain (orbito-frontal and hippocampal regions)
implicated in emotional regulation and response
control.®* This may account for meditators’ abilities to
promote positive emotions, retain emotional stability
and engage in mindful behaviour.

Increases in grey matter have also been observed in
response to an 8-week MBSR program.?” Specifically,
increases were reported in brain regions involved

in learning and memory processes (hippocampus),
emotion regulation (posterior cingulate cortex),
self-referential processing, and perspective taking
(temporo-parietal junction).

Reduced amygdala activation

The amygdala plays a crucial role during stress
responses, including the detection of stressful and
threatening stimuli and the initiation of adaptive
coping responses.*® Abnormal amygdala function
has been demonstrated across several stress-
related psychopathologies, including anxiety®’ and
depression.“0

In one landmark study, an 8-week MM intervention
led to a significant lowering of activity in the
amygdala after participants were exposed to
unsettling photos.*’ This finding suggests that
the effects of meditation training on emotional
processing might transfer to non-meditative states.

Default mode network brought under control

The default mode network (DMN) is activated when
we are doing nothing that demands mental effort;
day-dreaming, ruminating on the past or future,
any of the thoughts and feelings that focus on
ourselves (often negative) and develop a cohesive
self-narrative.’ Higher DMN activity is implicated in
anxiety*? and depression.*

A review of the literature has found DMN activity to
be reduced during meditation compared to control
conditions across neuroimaging studies of meditation
involving either focused attention or a mantra“,
suggesting a quietening of the self-obsessed mind.

A recent clinical trial also demonstrated stronger
coupling between the DMN and brain regions involved
in self-monitoring and cognitive control in subjects
who had undergone 31 days of MM.%5 Importantly,
long-term meditators (1000 hours of meditation
experience) demonstrate a permanent reduction

in DMN activity*¢, indicating that this characteristic
has become an enduring trait. Also see*’ for a recent
systematic review on how meditation affects the DMN.

Changes in activation in various brain areas

Short-term mindfulness meditation (8 weeks) leads
to increased activation in areas of the brain involved
with focussing attention and corporeal awareness
(right dorsolateral prefrontal cortex) and decreased
activation in areas associated with mentalising
(rostral prefrontal cortex).*®

b. Anti-ageing

Meditation can help slow down our biological clocks
as measured by the length of our telomeres -
segments of DNA on the end of our chromosomes
- short telomeres being a biomarker for worsening
health and early death. In a review investigating
telomere length and meditation*’, meditators were
found to have longer telomeres and a greater
number of hours of meditation was associated with
a greater impact on telomere biology. This finding
suggests that meditation exerts an anti-ageing
effect through preventing telomere shortening or
by increasing telomere length.

A notable structural change in the brains of
long-term mediators is the attenuation of age-
related grey matter loss in areas associated with
mood regulation, autonomic processing, and the
integration of emotion and cognitive processes.’%



4. CONCLUSION

In summary, meditation, a tool used to gain self-
regulation of emotion and awareness, has a wide
range of applications from increasing workplace
performance to slowing ageing at a molecular
level. As is characteristic of the current Western
canon, science is increasingly substantiating

these findings through additional rigorous testing
and critical evaluation, lending greater support

to and thereby further popularising meditative
techniques. Research to date has predominantly
involved wide approaches, secularised variants of
meditation that are pursued for the purposes of
performance enhancement, health improvements
or as a balm for modern angst. Consequently, this
research and its outcomes no doubt have significant
import, particularly as human suffering ceaselessly
endures. Perhaps the weight of evidence provided
by science will prompt a return to deep approaches
of meditation, approaches pursued for the purpose
of gaining wisdom and a profound, enduring shift in
consciousness.
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