Health Benefits of Meditation

What the Newest Research Shows

Sala Horowitz, PhD

Meditation is among the complementary and alternative
medicine (CAM) therapies that is used by Americans,
according to CAMa-utilization surveys. A national survey on
the use of this mind—body form of medicine showed increased
usage between 2002 and 2007.! This article presents a review of
recent research on the efficacy of the major types of meditation
that have been studied for treating a wide range of conditions,
as well as for promoting stress reduction and overall wellness.
Current evidence-based theories on the mechanisms of action
underlying the beneficial effects of meditation on health are
also examined.

Types of Meditation and Related Practices

“Meditation” refers to a group of techniques, most of which
originated in Eastern religious or spiritual traditions and are
also practiced today for stress reduction and other health-related
purposes. Common elements of most types of meditation in-
clude: a space with minimal distractions; a specific comfortable
position; a particular focus of attention; and an open attitude.

Transcendental Meditation™ (TM; from the Vedic tra-
dition of India) and mindfulness meditation (with roots in
Buddhism) have received the most scientific attention. Medi-
tation is either practiced on its own or as a component of
yoga, £ ai chi, gigong, and other practices.? Vipassana (insight
meditation), Zen meditation, and breathing meditation are
other types of meditation with applications that have been
studied in clinical trials, some sponsored by the U.S. National
Institutes of Health’s (NIH) National Center for Comple-
mentary and Alternative Medicine (NCCAM). As of Spring
2010, the NIH website listed 58 open (recruiting) studies on
meditation.’

In 1979, Jon Kabat-Zinn, Ph.D., now professor emeritus
of medicine and founding director of the Stress Reduction
Clinic and the Center for Mindfulness in Medicine, Health
Care, and Society (see Resources) at the University of Mas-
sachusetts Medical School, developed the Mindfulness-
Based Stress Reduction (MBSR) program at the University
of Massachusetts Medical Center, in Worcester. The MBSR

program, an 8-week standardized intensive training in mind-
fulness meditation, is now offered at many medical facilities.
A related modality is Mindfulness-Based Cognitive Therapy
(MBCT), a form of MBSR that involves cognitive exercises
to overcome negative thought patterns that affect emotions
and pain perception.*

T’ai chi and gigong have been conceptualized as forms of
meditative exercise because they involve some kind of move-
ment or body positioning, a focus on breathing, and a cleared
or calm state of mind, with a goal to achieve a deep state of
relaxation.” Some theorists recommend that these commonali-
ties be taken into account by therapists and practitioners when
prescribing and engaging in these practices.®

Recent Clinical Trials

Cardiovascular Health

Clinical studies have suggested that TM may reduce the
blood pressure (BP) of persons with normal BP or hyperten-
sion. A meta-analysis of 9 randomized, controlled trials evalu-
ated BP responses to TM, compared with control procedures.
The reviewers concluded that TM can produce clinically
meaningful reductions in BP by approximately 4.7 and 3.2 mm
Hg, in systolic and diastolic pressure, respectively.’

African Americans are disproportionately represented in
rates of cardiovascular disease (CVD). In a randomized, con-
trolled study, breathing awareness meditation was found to af-
fect ambulatory BP and sodium handling in African American
adolescents at high risk of developing hypertension. A medita-
tion group (n = 20) engaged in 10-minute sessions in addi-
tion to taking standard ninth-grade health-education classes
at school and at home daily for 3 months; the control group (n
= 46) attended health-education classes only. Ambulatory sys-
tolic BP at night, overnight urinary sodium excretion rate, and
heart rate (HHR), recorded periodically over 24 hours, decreased
in the intervention group but increased in the control group.®

In another randomized controlled trial, 201 high-risk
subjects (mean age 58) were randomly assigned to either a
TM program (active group) or a health-education (control)

ALTERNATIVE AND COMPLEMENTARY THERAPIES

DOI: 10.1089/act.2010.16402 « MARY ANN LIEBERT, INC. e VOL. 16 NO. 4 223

AUGUST 2010




ALTERNATIVE AND COMPLEMENTARY THERAPIES e AUGUST 2010

group; all subjects continued usual care. At 5 years’ follow-up,
stress reduction in the TM group was associated with a 43%
reduction in risk for all-cause mortality, myocardial infarc-
tion, and stroke.”

A study of the effect of a sitting breathing meditation on 50
patients with type 2 diabetes (mean age, 63) in a primary health
center involved 3 weekly visits, a patient self-care education
session after breakfast, followed by 2 sessions of meditation.
The meditation sessions resulted in a postprandial hypoglyce-
mic effect and slightly reduced systolic and diastolic BP.1? Zen
meditation has also been found to reduce blood pressure.!! A
phenomenologic study of a small sample of patients with CVD
suggested that meditation focusing on ecospirituality can also
be integrated into patient care.?

Cancer

A meta-analysis of 10 randomized controlled trials and
observational studies examined the effects of MBSR on the
physical and mental health of patients with different types of
cancer. The investigators concluded that MBSR may improve
the psychosocial adjustment of patients with cancer, but fur-
ther research is needed to show evidence of MBSR’s effects on
physical health.!3

A nonrandomized controlled trial evaluated the effect of
a MBSR program on the immune functioning, coping, and
quality of life (QoL) of women newly diagnosed with early
stage breast cancer who had not had chemotherapy (V un-
specified). The patients self-selected into an 8-weeck MBSR
program or an assessment-only control group. Assessments
were made prior to the program, at midpoint, at program com-
pletion, and at a 4-week follow-up. Prior to either program or
assessment-only participation, both groups had reductions in
peripheral blood mononuclear natural-killer (NK) cell activity
and interferon (IFN)—y production with increases in plasma
cortisol levels and interleukin (IL)-4, IL-6, and IL-10 pro-
duction. Women enrolled in the MBSR program had reduced
plasma cortisol levels and improved QoL and coping ability,
compared with the non-MBSR group. Women in the non-
MBSR program had continued reductions in NK cell activity
and increased cytokine production levels.™

In the post-treatment period, survivors of breast cancer
often experience high levels of anxiety, depression, fear of
recurrence, pain, fatigue, and sleep disturbances. In a ran-
domized, controlled study of 84 female patients with stages
0-IIT breast cancer who were within 18 months of standard
treatment, patients were randomized to a 6-week MBSR
program or to usual care. Compared with usual care, MBSR
treatment produced significant improvements in psychologic
status and QoL.»°

A single-blinded, randomized controlled trial evaluated the
impact of TM plus standard care (n = 64), compared with stan-
dard care alone (7 = 66), on the QoL of 130 women 55 years or
older with stages II-IV breast cancer over an average 18-month
intervention period. As measured every 6 months by the Func-
tional Assessment of Cancer Therapy-Breast (FACT-B), Func-
tional Assessment of Chronic Illness Therapy-Spiritual Well-
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Being (FACIT-SP), and Short-Form (SF)-36 mental health
and vitality scales, significant improvements were noted in the
TM group in overall QoL, emotional well-being, and mental
health.1®

In a study of the psychologic effects of MBCT on patients
diagnosed with various stages of cancer (7 = 115), patients were
randomly assigned to 8 weeks of 2-hour sessions of MBCT
(1-hour of which was spent in meditation), plus an additional
full-day session during the course, or to a wait-list control. Pa-
tients were assessed at pretreatment and at 10 weeks and 3
months post-training. Compared with the controls, patients
who had received mindfulness training had significant im-
provements on measures of mindfulness, depression, distress,

and QoL.7

Chronic Pain Disorders

A 6-year longitudinal study conducted at an integrative
medicine center examined the effects of a MBSR program
on a cohort of 133 patients with heterogeneous chronic pain
disorders. Outcomes in pain perception and health-related
QoL differed across conditions. Treatment outcomes were
most significant in subgroups of patients with arthritis, back/
neck pain, and comorbid conditions. Patients with chronic
headache/migraine experienced the smallest reduction in
pain intensity and smallest improvement in QoL, and pa-
tients with fibromyalgia (FM) reported the least reduction
in psychologic distress. Home practice affected all measures
positively except pain intensity.!8

A review of the literature indicated that meditation, like ex-
ercise and cognitive behavioral therapy (CBT), enables patients
with rheumatoid arthritis (RA) to manage the psychologic dis-
tress comorbid with their chronic illness better.!? A pilot study
examined the effect of a program of instruction in TM, plus
an individually tailored Ayurvedic diet for 31 female patients
diagnosed with FM. At a 6-month follow-up, compared with
a nonmeditating control group, the 28 patients who completed
the follow-up had significant improvement on six of the seven
outcome measures on the Fibromyalgia Questionnaire: gener-
alized pain; fatigue; stiffness; tiredness on rising; anxiety; and
working ability. Depression was the only measure on which
results did not reach significance.?’

Menopausal Symptoms

A recent review of the peer-reviewed literature on studies of
the effects of self-administered mind—body therapies, includ-
ing meditation, on menopausal symptoms yielded 12 random-
ized clinical trials (z = 719), 1 nonrandomized controlled trial
(n = 58), and 5 uncontrolled trials (z = 105). The collective
findings of these studies suggest that meditation-based and
other relaxation therapies may help alleviate vasomotor and
other menopausal symptoms.?!

HIV/AIDS

Spirituality, which may include meditation, is one of the
resources drawn upon by patients with HIV or AIDS. A
nonrandom sample of 129 predominantly African Ameri-



can HIV-positive women found a positive relationship be-
tween spiritual/religious well-being and CD4 cell counts,
and an inverse relationship between spiritual well-being
and depression.??

A group meditation intervention that involved repeating
a mantra, a spiritual word or phrase, was found to decrease
anger in distressed HIV-positive persons (z = 46) compared
with controls (7 = 47) in a community-based sample. The
intervention worked by enhancing positive reappraisal cop-
ing skills.?

A small randomized controlled study examined the effects
of 8 weeks of mindfulness meditation training on the immune
status of HIV-1 infected adults. Compared with participants
in a 1-day control stress-reduction education seminar, whose
circulating CD4+ T lymphocytes declined, those counts re-
mained unchanged during the intervention period in the med-
itation-program participants.>4

Substance Abuse

A critical review of the literature indicates that the most
widely-studied types of meditation have a helpful emerg-
ing role to play in treating substance-abuse disorders.?> A
systematic review of 3 clinical studies suggested that Vipas-
sana meditation could reduce alcohol and other substance
abuse in incarcerated populations.?® Because mindfulness
was positively associated with a sense of control among 158
enrollees in a smoking-cessation program, it was concluded
that mindfulness-based interventions may enhance smok-
ing cessation.?’

Memory Loss

A recent preliminary study indicates that patients with mem-
ory loss may potentially be helped by meditation, if the results
are borne out in future trials. This 8-week meditation program
with 14 subjects with memory loss produced improvements in
cerebral blood flow and memory.?

Youth Populations

Although most meditation studies have focused on adults,
a systematic review conducted of studies from 1982 to 2008
reviewed a sample of 16 empirical trials related to sitting-
meditation interventions (i.e., TM, mindfulness meditation,
MBSR, and MBCT) among youth.

Most of the studies examined young people with preexist-
ing conditions, including high—normal BP, attention-deficit/
hyperactivity disorder (ADHD), and learning disabilities. De-
spite methodologic limitations, the reviewers concluded that:
“[s]itting meditation seems to be an effective intervention in
the treatment of physiologic, psychosocial, and behavioral con-
ditions among youth.”?’

A randomized controlled trial on the effects of TM on 298
young adult college students (53% of whom were at risk for
developing hypertension) found that a TM intervention de-
creased systolic/diastolic BP by reducing stress and anger/
hostility and increasing coping at baseline and at a 3-month
follow-up. The overall sample BP reduction was —2.0/-1.2
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mm Hg, whereas the BP reduction in the hypertension-risk
subgroup was —5.0/-2.8 mm Hg; BP increased slightly in the
control groups.3?

Incarcerated Populations

Studies suggest that TM, mindfulness-based, and insight
forms of meditation support rehabilitation programs for
incarcerated populations. This is achieved by reducing sub-
stance abuse, enhancing psychologic well-being, and decreas-
ing recidivism.?!

Psychologic Trauma

Twenty-seven adult survivors of childhood sexual abuse
participated in a pilot study of a MBSR program and daily
home practice of mindfulness skills. Assessments at baseline,
4,8, and 24 weeks found statistically significant reductions in
depressive symptoms, post-traumatic stress disorder, (PTSD)
and anxiety, and improvements in mindfulness. Compliance
with class attendance and home practice was high.3?

Stress Management

Meditation is not only for ill people. Although forms of
meditation, including MBSR, have been efficacious for
helping patients with a wide range of disorders, less atten-
tion has been paid to the potential benefits of MBSR for
healthy individuals. A literature search yielded 10 studies for
a review and meta-analysis of MBSR in healthy subjects in
English-language articles published up to September 2008.
While of varying methodologic quality, the studies showed
a nonspecific effect of meditation programs on stress reduc-
tion compared with interventions designed to be structur-
ally equivalent. MBSR reduced trait anxiety and rumina-
tive thinking and increased self-compassion. Both MBSR
and standard relaxation training were equally able to reduce
stress.33 A clinical trial of assana meditation suggested that
this form of mediation practice could enhance more-mature
coping styles.

Similarly, a community-based randomized study compar-
ing a 5-week mindfulness meditation course (n = 19) with one
on progressive muscle relaxation (7 = 24) found comparable
post-treatment levels of stress-reduction.3* A 6-week worksite
MBSR intervention also significantly reduced perceived stress
in members of the active intervention group, compared with
those who served as wait-list controls.3®

College Students

A randomized, controlled study investigated the effects of
TM practice on stress reactivity and brain functioning in 50
college students who were randomly assigned to learn TM
immediately following a pretest or after a 10-week post-test.
Posthoc analyses revealed significant increases in brain-inte-
gration scale scores (on frontal coherence, power ratios, and
preparatory brain responses) for immediate-start students
(assigned to learn TM immediately following a pretest) but
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Resources

Organization

Center for Mindfulness in Medicine, Health Care,
and Society (CFM)
University of Massachusetts Worcester campus
55 Lake Avenue North
Worcester, MA 01655
Phone: (508) 856-2656
E-mail: mindfulness@umassmed.edu
Website: www.umassmed.edu/content.aspx?id=41252

Founded in 1995 by Jon Kabat-Zinn, PhD, the CFM pio-
neered integration of mindfulness meditation in mainstream
medicine. The Center—an outgrowth of the Stress Reduction
Clinic at the University of Massachusetts Medical Center, in
Worcester—focuses on patient care, research, medical and
professional education, and public outreach.

Website
www.tm.org

The official website of the Transcendental Meditation™ (TM)
Program provides information on the benefits of meditation,
courses for learning meditation, and answers to commonly
asked questions about TM.

Book

Heal Thy Self:

Lessons on Mindfulness in Medicine (8th printing)
By Saki Santorelli, EdD (executive director of the CFM)
Ithaca, NY: Random House/Bell Tower, 2008

Recording

Mindfulness Meditation for Pain Relief

Guided Practices for Reclaiming Your Body and Your Life
By Jon Kabat-Zinn, PhD
Louisville, CO: Sounds True, 2010

In this double compact disc-package, the developer of the
Mindfulness-Based Stress Reduction (MBSR) methodology,
presents practices for finding relief from chronic pain, acute
pain, everyday stress, and emotional challenges.

decreases in delayed-start students (assigned to learn TM
following the other groups 10-week post-test). On mea-
sures of electrodermal habituation to tones, sleepiness, HR,
respiratory sinus arrhythmia, and P300 [a positive wave that
appears 300 milliseconds following the start of a stimulus]
latencies, there were significant reductions in sleepiness in
immediate-start students but no change in the delayed-start
students, and significant increases occurred in the delayed-
start students only.3¢

Health Care Professionals

To combat the stress, psychologic distress, and job burnout
that health care professionals frequently experience, a pro-
spective, randomized, controlled pilot study examined the ef-
fects of an 8-week MBSR intervention. The results suggest
that this intervention was promising for relieving these prob-
lems.3” Other studies show similar stress-reducing effects of
mindfulness meditation in primary care physicians®® and in
nursing students.3’
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Pending Clinical Trials

Clinical trials currently recruiting subjects for studies on
the effects of meditation focus on patients with PTSD, con-
gestive heart failure with implantable cardioverter defibril-
lators (ICDs), ADHD, migraine, schizophrenia, interstitial
cystitis/painful bladder syndrome, insomnia, and chronic
pain disorders; smokers; and caregivers of individuals with
Alzheimer’s disease.3

Mechanisms of Action

Practicing meditation was formerly thought to induce
passive relaxation states primarily by producing changes in
the autonomic nervous system. However, recent findings
from electroencephalogram (EEG) and neuroimaging stud-
ies suggest that meditation is associated with active states of
consciousness that involve cognitive restructuring, learning,
and changes in the structure of the brain itself. While even
brief training in meditation can affect processing of affective
stimuli so that emotions are no longer overwhelming, long-
term practitioners also have changes in brain structure and
reactions to pain.*

In structural magnetic resonance imaging (MRI) scans of
17 practitioners of Zen meditation, compared with 18 con-
trols, subjected to heat stimuli capable of evoking moderate
pain, long-term meditation practice was associated with re-
duced pain sensitivity and greater cortical thickness in pain-
related brain regions, including the anterior cingulate cortex
and anterior insula.*!

Ina comparison of advanced and novice meditators, there
was a significant reduction in self-reported unpleasantness
but not in intensity of pain, suggesting that nonjudgmen-
tal awareness can mitigate against the negative affects of
the sensory experience of pain.*? A study of the analgesic
effects of mindful states in 13 experienced Zen meditators
suggested that pain modulation could be explained, in part
by, changes in respiratory rates.*> Compared with baseline
testing and a distraction task, even brief training (3 ses-
sions of 20 minutes per day) in mindfulness mediation was
effective for reducing pain and anxiety scores in subjects
who participated in experiments involving painful electri-
cal stimulation.**

Electrophysiologic states observed in advanced versus nov-
ice meditators correspond to states that appear to be unique
(e.g., synchronized y oscillations). Such altered EEG patterns
provide further evidence for the concept of neuronal plastic-
ity.> While EEG studies on Zen meditation practice found
increase o and 6 activity generally related to relaxation in
brain regions including the frontal cortex, 0 activity was as-
sociated with a greater degree of experience in meditation.*®
However, even a brief course of 4 sessions of mindfulness
meditation was sufficient to enhance the ability to sustain
attention by improving visual-spatial processing, working
memory, and executive functioning.*’



Neuroimaging studies have shown neurobiologic correlates of
meditation, highlightingbrain regions thatregulateattention con-
trol and affect—a major aim of meditation instruction and prac-
tice.*® Meditation and MBCT are thought to promote synaptic
links more effectively between the amygdala (the brain structure
mainly responsible for processing emotion and anxiety) and the
higher thought-processing cortex.*” Such studies suggest that
Vipassana meditation practice is associated with activation of the
prefrontal and anterior cingulate cortex, as well as with increased
thickness in cortical areas related to attention and increased
subcortical gray matter in the hippocampus and right insula in
long-time meditators.?

From a study of how meditation affects parameters of the car-
diovascular system, based mainly on assessment of BP waveforms,
it was inferred that Zen meditation may improve characteristics
of the cardiovascular system.”® Likewise, cerebral blood flow
changes have been observed during chanting meditation.>!

It has been proposed that mindfulness meditation may
have salutary effects on the length of telomeres (protective
caps at the ends of chromosomes) and, therefore, on cellular

Zen meditation may impro‘ve
characteristics of the
cardiovascular system.

aging, by counteracting chronic states of stress arousal. Ac-
cording to this model, mindfulness meditation shifts cogni-
tive appraisals from “threat” to “challenge,” thereby increasing
positive states of mind and hormonal factors that appear to
promote telomere maintenance.>? Functional magnetic reso-
nance imaging (fMRI) studies suggest that a neural-switch
mechanism is used in the shift from normal consciousness
to meditation and in a threshold regulation mechanism that
sustains the meditative state.’® Different meditation tradi-
tions may differ in terms of their foundational state of cere-
bral functioning.>*

Conclusion

Meditation is now widely accepted as a mind-body tech-
nique for maintaining holistic health and wellness. In medi-
cal and rehabilitation settings, meditation has proven to be a
safe and effective adjunctive therapy for treating a variety of
conditions and the psychologic effects of chronic illness and
pain—effects often not addressed in conventional treatments.
Evidence suggesting that meditation has neuroprotective
properties has implications for enhancing cognition and pre-
venting dementia.>

Further efforts are needed to apply meditation practices in
clinical settings in ways that are practical, effective, and mean-
ingful.®® Comparison of different types of meditation and of
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meditation with other therapies, evaluation of long-term effects,
and further elucidation of the neurobiologic and clinical cor-
relates of this nonpharmacologic modality are warranted. W
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