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Structured Abstract

Objective: To review and synthesize the state of research on a variety of meditation practices,
including: the specific meditation practices examined; the research designs employed and the
conditions and outcomes examined; the efficacy and effectiveness of different meditation
practices for the three most studied conditions; the role of effect modifiers on outcomes; and the
effects of meditation on physiological and neuropsychological outcomes.

Data Sources: Comprehensive searches were conducted in 17 electronic databases of medical
and psychological literature up to September 2005. Other sources of potentially relevant studies
included hand searches, reference tracking, contact with experts, and gray literature searches.

Review Methods: A Delphi method was used to develop a set of parameters to describe
meditation practices. Included studies were comparative, on any meditation practice, had more
than 10 adult participants, provided quantitative data on health-related outcomes, and published
in English. Two independent reviewers assessed study relevance, extracted the data and assessed
the methodological quality of the studies.

Results: Five broad categories of meditation practices were identified (Mantra meditation,
Mindfulness meditation, Yoga, Tai Chi, and Qi Gong). Characterization of the universal or
supplemental components of meditation practices was precluded by the theoretical and
terminological heterogeneity among practices. Evidence on the state of research in meditation
practices was provided in 813 predominantly poor-quality studies. The three most studied
conditions were hypertension, other cardiovascular diseases, and substance abuse. Sixty-five
intervention studies examined the therapeutic effect of meditation practices for these conditions.
Meta-analyses based on low-quality studies and small numbers of hypertensive participants
showed that TM®, Qi Gong and Zen Buddhist meditation significantly reduced blood pressure.
Yoga helped reduce stress. Yoga was no better than Mindfulness-based Stress Reduction at
reducing anxiety in patients with cardiovascular diseases. No results from substance abuse
studies could be combined. The role of effect modifiers in meditation practices has been
neglected in the scientific literature. The physiological and neuropsychological effects of
meditation practices have been evaluated in 312 poor-quality studies. Meta-analyses of results
from 55 studies indicated that some meditation practices produced significant changes in healthy
participants.

Conclusion: Many uncertainties surround the practice of meditation. Scientific research on
meditation practices does not appear to have a common theoretical perspective and is
characterized by poor methodological quality. Firm conclusions on the effects of meditation
practices in healthcare cannot be drawn based on the available evidence. Future research on
meditation practices must be more rigorous in the design and execution of studies and in the
analysis and reporting of results.
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Executive Summary

Introduction

The University of Alberta Evidence-based Practice Center (UAEPC) reviewed and synthesized
the published literature on the state of the research of meditation practices for health. The
research questions were organized under five general topics:

The practice of meditation;

The state of research on the therapeutic use of meditation practices in healthcare;

The evidence on the efficacy and effectiveness of meditation practices;

The evidence on the role of effect modifiers for the practice of meditation; and

The evidence on the physiological and neuropsychological effects of meditation practices.

arONOE

Meditation has been a spiritual and healing practice in some parts of the world for more than
5,000 years. During the last 40 years, the practice of meditation has become increasingly popular
in Western countries as a complementary mind-body therapeutic strategy for a variety of health-
related problems. Meditation and its therapeutic effects have been characterized in many ways in
the scientific literature. The complex nature of meditation and the coexistence of many
perspectives adopted to describe the characteristics of the practice have contributed to great
variations in the reports of its therapeutic effects across the studies. There is a need to evaluate
the evidence that has emerged within the past several decades on the effects of meditation
practices in healthcare.

Methodology

The UAEPC established a prospectively designed protocol for this evidence report. A
Technical Expert Panel (TEP) was invited to provide high-level content and methodological
expertise in the development of the report. Due to the lack of general consensus on a definition
of meditation in the scientific literature, a set of parameters to describe meditation practices was
evaluated by the TEP members using a modified Delphi methodology.

Literature Sources

Comprehensive searches were conducted in 17 relevant electronic databases up to September
2005. Other sources of potentially relevant studies included hand searches, reference tracking,
contact with experts, and gray literature searches.
Study Selection

A set of strict eligibility criteria was used to include potentially relevant studies. They had to

be comparative, be on any meditation practice, have more than 10 adult participants, provide
quantitative data on health-related outcomes, and be published in English. The criteria of study



methodology were modified to address each of the research topics of the review. Sources of
secondary data (e.g., systematic reviews, narrative reviews, and book chapters) were used for
topic 1. Topics Il to V included studies with a comparison/control group or control period:
randomized controlled clinical trials (RCTs), nonrandomized controlled clinical trials (NRCTS)
(topics 111 to V), prospective and retrospective observational studies with controls (topic I1),
case-control studies (topic I1), uncontrolled before-and-after studies (topics Il and V), and cross-
sectional studies with controls (topic I1).

Data extraction and Assessment of Study Quality

Trained research assistants extracted the data using a comprehensive and pretested data
extraction form. One reviewer verified the accuracy and completeness of the data.

Studies included in the descriptive overview on the practice of meditation (topic I) were not
assessed for methodological quality. For topics Il to V, the methodological quality of RCTs and
NRCTs was assessed using the criteria for concealment of allocation and the Jadad Scale. The
quality of observational analytical studies (e.g., prospective and retrospective observational
studies, case-control studies, and cross-sectional studies with controls) was assessed using the
Newcastle-Ottawa Scales (NOS). The quality of the before-and-after studies was evaluated
against four criteria adapted from the NOS.

Two independent reviewers assessed study relevance, extracted the data and assessed the
methodological quality of the studies. Disagreements among reviewers were adjudicated by a
third reviewer.

Synthesis of the Evidence

Data for topic | on the practice of meditation were synthesized qualitatively. A combination
of qualitative and quantitative approaches was used to synthesize the data in Topics Il to V.
Details of individual studies were summarized in evidence tables including information on the
article source, study design, study population (e.g., sample size, age, and gender), treatment
groups, and outcomes. Meta-analyses using the standard inverse variance and random effects
model were planned to derive pooled estimates from individual studies to support inferences
regarding the magnitude and direction of the effect of meditation practices. Forest plots were
used to display the individual and pooled results. An analysis of publication bias was also
planned.

Results

Topic I. The Practice of Meditation

Five broad categories of meditation practices were identified in the included studies: Mantra
meditation (comprising the Transcendental Meditation® technique [TM®], Relaxation Response
[RR], and Clinically Standardized Meditation [CSM]), Mindfulness meditation (comprising
Vipassana, Zen Buddhist meditation, Mindfulness-based Stress Reduction [MBSR], and
Mindfulness-based Cognitive Therapy [MBCT]), Yoga, Tai Chi, and Qi Gong. Given the variety
of the practices and the fact that some are single entities (TM®, RR, and CSM, Vipassana,



MBSR, and MBCT) while others are broad categories that encompass a variety of different
techniques (Yoga, Tai Chi, Qi Gong), it is impossible to select components that might be
considered universal or supplemental across practices. Though some statement about the use of
breathing is universal among practices, this is not a reflection of a common approach toward
breathing. The control of attention is putatively universal; however, there are at least two aspects
of attention that might be employed and a wide variety of techniques for anchoring the attention.
The spiritual or belief component of meditation practices is poorly described in the literature and
it is unclear in what way and to what extent spirituality and belief play a role in the successful
practice of meditation. The amount of variation in the described frequency and duration of
practice make it difficult to draw generalizations about the training requirements for meditation
techniques. The criteria for successful meditation practice have also not been described well in
the literature.

Topic Il. State of Research on the Therapeutic Use of Meditation
Practices in Healthcare

Eight hundred and thirteen studies provided evidence regarding the state of research on the
therapeutic use of meditation practices. The studies were published between 1956 and 2005, with
half of the studies published after 1994. Most of the studies were published as journal articles.
Studies were conducted mainly in North America (61 percent). Of the 813 studies included, 67
percent were intervention studies (286 RCTs, 114 NRCTs and 147 before-and-after studies), and
33 percent were observational analytical studies (149 cohort and 117 cross-sectional studies).

Quality of studies. Overall, we found the methodological quality of meditation research to
be poor, with significant threats to validity in every major category of quality measured,
regardless of study design. The majority of RCTs did not adequately report the methods of
randomization, blinding, withdrawals, and concealment of treatment allocation. Observational
studies were subject to bias arising from uncertain representativeness of the target population,
inadequate methods for ascertaining exposure and outcome, insufficient followup period, and
high or inadequately described losses to followup.

Meditation practices. Mantra meditation practices such as the TM® technique and the RR
were the most frequently studied meditation practices. Other mantra practices such as CSM,
Acem meditation, Ananda Marga, concentrative prayer, and Cayce’s meditation have been
examined less frequently. The second category of meditation practices most frequently examined
is Yoga. It includes a heterogeneous group of techniques such as Hatha yoga, Kundalini yoga,
and Sahaja yoga. Mindfulness meditation, which includes MBSR, MBCT, and Zen Buddhist
meditation, constitutes the third most studied group of meditation practices, Tai Chi the fourth,
and Qi Gong the fifth. Finally, less than 5 percent of the studies on meditation have failed to
explicitly describe the meditation practice.

Control groups. The number of control groups used in the 668 controlled studies ranged
from one to four. The majority of the studies utilized an active, concurrent control. Among the
RCTs and NRCTs, the practice of exercise and other physical activities constituted the most
frequent active comparator followed by conditions involving states of rest and relaxation, health
education, and progressive muscle relaxation. Almost half of the RCTs and NRCTs included
comparison groups consisting of participants assigned to waiting lists, or participants that did not
receive any intervention. The vast majority of observational studies used comparison groups
consisting of individuals that had not been exposed to any type of meditation practice.



Study population. The majority of studies on meditation practices have been conducted in
healthy populations. The three most studied clinical conditions are hypertension, other
cardiovascular diseases, and substance abuse. Other diseases that have been frequently examined
include anxiety disorders, depression, cancer, asthma, chronic pain, type Il diabetes mellitus, and
fibromyalgia.

Outcome measures. Physiological functions, particularly cardiovascular outcomes, were the
most frequently reported outcome of interest in meditation research. Psychosocial outcomes,
outcomes related to clinical events and health status, cognitive and neuropsychological functions,
and healthcare utilization outcomes have also been evaluated in studies of meditation practices.

Topic Ill. Evidence on the Efficacy and Effectiveness of Meditation
Practices

We summarized the evidence from RCTs and NRCTs on the effects of meditation practices
for the three most studied clinical conditions identified in the scientific literature: hypertension
(27 trials), other cardiovascular diseases (21 trials), and substance abuse disorders (17 trials).

A few studies of overall poor methodological quality were available for each comparison in
the meta-analyses, most of which reported nonsignificant results. TM® had no advantage over
health education to improve measures of systolic blood pressure and diastolic blood pressure,
body weight, heart rate, stress, anger, self-efficacy, cholesterol, dietary intake, and level of
physical activity in hypertensive patients; RR was not superior to biofeedback in reducing blood
pressure in hypertensive patients; Yoga did not produce clinical or statistically significant effects
in blood pressure when compared to nontreatment; Zen Buddhist meditation was no better than
blood pressure checks to reduce systolic blood pressure in hypertensive patients. Yoga was no
better than physical exercise to reduce body weight in patients with cardiovascular disorders.
When the relative effectiveness of a variety of meditation practices was assessed using indirect
meta-analysis, we found that there were no significant differences between MBSR and Yoga to
control anxiety symptoms in cardiovascular patients. Meta-analysis of the effects of meditation
practices for substance abuse was not possible due to the diversity of practices, comparison
groups, and outcome measures reported in each of the studies reviewed.

The results of the three highest quality trials (Jadad score = 3/5) examining, respectively,
Mindfulness meditation, RR, and Yoga are inconclusive with respect to the effectiveness of
meditation pratices.

The study comparing Mindfulness meditation with usual care (NS) for alcohol and cocaine
abuse found little indication that Mindfulness meditation enhanced treatment outcomes for
substance abuse patients. The study comparing RR with PMR and rest groups for alcohol abuse
found generalized effects for BP, but not for the other outcome measures (anxiety, HR, and
GSR). The RR and PMR groups did not exhibit increased BP as observed in control subjects. RR
and PMR produced significant changes in tension. The study comparing Yoga with exercise for
alcohol abuse found a significantly greater recovery rate for the Yoga group.

Statistical and clinical heterogeneity among the trials constituted a frequent and considerable
problem when pooling the results, and in some cases, it precluded summarizing data across the
studies. The poor methodological quality of the trials limits the strength of inference regarding
the observed treatment effects reported in this review. The lack of description of the methods of
allocation concealment, randomization, description of withdrawals and dropouts per treatment



group, the absence of appropriate blinding , and the use of incompatible or inappropriate control
groups undermine the validity of the results of many clinical studies.

Topic IV. Evidence on the Role of Effect Modifiers for the Practice of
Meditation

The role of patient or meditation characteristics as effect modifiers in the practice of
meditation is a topic that has so far been neglected in the scientific literature. Few studies have
systematically examined factors such as dose, duration, or other specific features of meditation
as moderators of the effects on outcomes. Evidence from RCTs and NRCTs regarding the
interaction of meditation with other variables in populations of patients with hypertension,
cardiovascular disorders, or substance abuse is scarce. A few studies conducted exploratory post
hoc analyses (i.e., a subgroup analysis, multiple regression, or analysis of variance) that were
intended to be hypothesis generating. No conclusions on the role of effect modifiers can be
drawn from the analysis of the individual studies. Individual patient data is required to
appropriately examine this issue.

TOPIC V. Evidence on the Physiological and Neuropsychological
Effects of Meditation Practices

The physiological and neuropsychological effects of meditation practices were evaluated in
311 studies. The majority of studies have been conducted in healthy participants. Meta-analysis
revealed that the most consistent and strongest physiological effects of meditation practices in
healthy populations occur in the reduction of heart rate, blood pressure, and cholesterol. The
strongest neuropsychological effect is in the increase of verbal creativity. There is also some
evidence from before-and-after studies to support the hypothesis that certain meditation practices
decrease visual reaction time, intraocular pressure, and increase breath holding time. As found in
studies included for topic 11, the overall low methodological quality of the studies indicates that
most of the studies suffered from methodological problems that may result in overestimations of
the treatment effects or compromise the generalizability of the study results. Particularly, the
lack of a concurrent control group in the before-and-after studies results in an inability to control
for temporal trends, regression to the mean, and sensitivity to methodological features.
Therefore, results from meta-analyses of the physiological and neuropsychological effects of
meditation practices should be interpreted cautiously.

The very small number of trials available for each comparison precluded testing for
publication bias.



Future Research

Future research in meditation has several challenges. There is a need to develop a consensus
on a working definition of meditation applicable to a heterogeneous group of practices. Another
area of future inquiry consists of systematically comparing the effects of different meditation
practices that research shows have promise. Special attention to the appropriate selection of
controls is also paramount and future research should be directed toward investigating the unique
challenges that mediation studies present in designing controls. In addition, more research should
be done on the “dose response” of meditation practices to determine appropriate study durations
and to help standardize courses of therapeutic meditation.

Because it is difficult to determine causation using uncontrolled before-and-after designs, it
is recommended that these study designs be avoided in future research on the effectiveness of
meditation practices. Researchers should aim to employ designs and analytic strategies that
optimize the ability to make causal inferences (in some cases this may require the use of
uncontrolled before-and-after designs). Future studies would benefit from using larger samples
and employing concurrent controlled designs, using disease-specific measures and providing
clearer descriptions of intervention components. Finally, the quality of reporting of meditation
research would be improved by a wider dissemination and stricter enforcement of the
CONSORT (Consolidated Standards of Reporting Trials) guidelines within the complementary
and alternative medicine community.

Conclusions

The field of research on meditation practices and their therapeutic applications is beset with
uncertainty. The therapeutic effects of meditation practices cannot be established based on the
current literature. Further research needs to be directed toward the ways in which meditation may
be defined, with specific attention paid to the kinds of definitions that are created. A clear
conceptual definition of meditation is required and operational definitions should be developed.
The lack of high-quality evidence highlights the need for greater care in choosing and describing
the interventions, controls, populations, and outcomes under study so that research results may
be compared and the effects of meditation practices estimated with greater reliability and
validity. Firm conclusions on the effects of meditation practices in healthcare cannot be drawn
based on the available evidence. It is imperative that future studies on meditation practices be
rigorous in the design, execution, analysis, and reporting of the results
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Chapter 1. Introduction and Background

Meditation has been a spiritual and healing practice in some parts of the world for more than
5,000 years." The word “meditation” is derived from the Latin “meditari,” which means “to
engage in contemplation or reflection.”

Historically, religious or spiritual aims were intrinsic to any form of meditation. These
traditional practices held some type of spiritual growth, enlightenment,? personal transformation,
or transcendental experience as their ultimate goal.® During the last 40 years, the practice of
meditation has become increasingly popular and has been adapted to the specific interests and
orientation of Western culture as a complementary therapeutic strategy for a variety of health-
related problems.?* Both secular forms of meditation and forms rooted in religious and spiritual
systems have increasingly attracted the interest of clinicians, researchers, and the general public,
and have gained acceptance as important mind-body interventions within integrative medicine
(the combination of evidence-based conventional and alternative approaches that address the
biological, psychological, social, and spiritual aspects of health and illness). With an estimated
10 million practitioners in the United States and hundreds of millions of practitioners
worldwide,®> meditation was the first mind-body intervention to be widely adopted by
mainstream healthcare providers and incorporated into a variety of therapeutic programs in
hospitals and clinics in the United States and abroad.®’

Definition and Types of Meditation

Meditation has been characterized in many ways in the scientific literature and there is no
consensus definition of meditation. This diversity in definitions reflects the complex nature of
the practice of meditation and the coexistence of a variety of perspectives that have been adopted
to describe and explain the characteristics of the practice. Therefore, we recognize that any single
definition limits the practice artificially and fails to account for important nuances that
distinguish one tyé)e of meditation from another.®

Cardoso et al.” developed a detailed operational definition of meditation broad enough to
include traditional belief-based practices and those that have been developed specifically for use
in clinical settings. Using a systematic approach based on consensus techniques, they defined
any practice as meditation if it (1) utilizes a specific and clearly defined technique, (2) involves
muscle relaxation somewhere during the process, (3) involves logic relaxation (i.e., not “to
intend” to analyze the possible psychophysical effects, not “to intend” to judge the possible
results, not “to intend” to create any type of expectation regarding the process), (4) a self-
induced state, and (5) the use of a self-focus skill or “anchor” for attention. From a cognitive and
psychological perspective, Walsh et al.'° defined meditation as a family of self-regulation
practices that aim to bring mental processes under voluntary control through focusing attention
and awareness. Other behavioral descriptions emphasize certain components such as relaxation,
concentration, an altered state of awareness, suspension of logical thought processes, and
maintenance of self-observing attitude.'* From a more general perspective, Manocha'? described
meditation as a discrete and well-defined experience of a state of “thoughtless awareness” or
mental silence, in which the activity of the mind is minimized without reducing the level of
alertness. Meditation also has been defined as a self-experience and self-realization exercise.*®



Despite the lack of consensus in the scientific literature on a definition of meditation, most
investigators would agree that meditation implies a form of mental training that requires either
stilling or emptying the mind, and that has as its goal a state of “detached observation” in which
practitioners are aware of their environment, but do not become involved in thinking about it. All
types of meditation practices seem to be based on the concept of self-observation of immediate
psychic activity, training one’s level of awareness, and cultivating an attitude of acceptance of
process rather than content.®

Meditation is an umbrella term that encompasses a family of practices that share some
distinctive features, but that vary in important ways in their purpose and practice. This lack of
specificity of the concept of meditation precludes developing an exhaustive taxonomy of
meditation practices. However, in order to systematically address the question of the state of
research of meditation practices in healthcare, we must attempt to identify the components that
are common to the many practices that are claimed to be meditation or that incorporate a
meditative component, and also clearly distinguish meditation practices from other therapeutic
and self-regulation strategies such as self-hypnosis or visualization and from other relaxation
techniques that do not contain a meditative component.

Meditation practices may be classified according to certain phenomenological characteristics:
the primary goal of practice (therapeutic or spiritual), the direction of the attention (mindfulness,
concentrative, and practices that shift between the field or background perception and experience
and an object within the field***), the kind of anchor employed (a word, breath, sound, object or
sensation”*>*°), and according to the posture used (motionless sitting or moving).” Like other
complex and multifaceted therapeutic interventions, meditation practices involve a mixture of
specific and vaguely defined characteristics, and they can be practiced on their own or in
conjunction with other therapies. As pointed out by many authors, any attempt to create a
taxonomy of meditation only approximates the multidimensional experience of the practices.*’

Meditation Practices as a Part of Healing and Healthcare

The interest in meditation practices as healing strategies comes with the need to acquire a
deeper knowledge of the intricate connections between body and mind, and how the mental and
spiritual state of an individual directly affects psychological and physical well-being. Meditation
practices have been advocated as mind-body treatments for health-related problems and as
methods to attain or maintain general wellness. There is a growing body of scientific literature on
the effects of meditation practices for a variety of psychiatric disorders such as depression,*®
anxiety,**® panic disorders,?® binge eating disorders,” and substance abuse*** among others.
Effects of meditation practices have been also documented using measures of emotional
distress? and cognitive abilities.?®

The effects of meditation practices as complementary treatments for medical conditions other
than mental illness have been evaluated using a variety of methods and outcomes. These clinical
conditions include hypertension® and other cardiovascular disorders,>?® pain syndromes and
musculoskeletal diseases,*®?"? respiratory disorders (e.g., asthma, congestive obstructive
pulmonary disease),” dermatological problems (e.g., psoriasis, allergies),*® immunological
disorders,”” and treatment-related symptoms of breast and prostate cancer.'®?

There is also a considerable interest in understanding the physiological and
neuropsychological effects of certain meditation practices.***** Research conducted in this area
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has used a variety of methodological approaches and formal evaluations of the methodological
quality of this body of evidence have not been conducted.

There is a need to evaluate the evidence that has emerged within the past several decades on
the effects of meditation practices in healthcare. Reports on the therapeutic effects of a variety of
meditation practices vary greatly across studies. Numerous authors have claimed that most of the
studies in this area are methodologically flawed and often have small sample sizes.>*** The
magnitude and direction of the effect often varies from one type of practice to another; however,
authors agree that some meditation practices hold some promise of therapeutic benefit for a
variety of diseases or conditions. Therefore, there is a great need to clarify and address a host of
clinical and research questions regarding the benefits of these interventions.

It is also important to systematically evaluate the role that effect modifiers (e.g., age, gender,
duration of practice, other characteristics of meditators, training conditions) may have in
influencing the outcomes of the types of meditation. By elucidating important clinical questions
regarding the therapeutic effects of meditation practices, consensus on standards of practice can
be reached with a view to integrate mind-body approaches more effectively into conventional
medical care.

Objectives of the Review

e To provide a descriptive overview and synthesis of information on meditation practices in
terms of the main components of the practice, the role of spirituality, training requirements,
and criteria for success.

e To conduct a systematic review and synthesis of the evidence on (1) the state of research on
the therapeutic use of meditation practices in healthcare, (2) the efficacy and effectiveness of
meditation practices in healthcare, (3) the role of effect modifiers for the practices, and (4)
the effects of meditation practices on physiological and neuropsychological outcomes.
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Chapter 2. Methods

Overview

In this chapter we document a prospectively designed protocol that the University of Alberta
Evidence-based Practice Center (UAEPC) used to develop this comprehensive evidence report
on the state of research of meditation practices in healthcare.

To accomplish the tasks as directed, a core research team at the UAEPC was assembled to
review and refine the methodology of the task order. All the reviewers at the UAEPC are trained
and experienced in systematic review methodology and critical analysis of the scientific
literature. In consultation with the Agency for Healthcare Research and Quality (AHRQ) Task
Order Officer (TOO) and National Center for Complementary and Alternative Medicine
(NCCAM) representatives, a Technical Expert Panel (TEP) was invited to provide high-level
content and methodological expertise in the development of the report. The list of technical
experts and their curriculum vitae were submitted to the AHRQ TOO for approval (Appendix
A).

Throughout the development of the report, the UAEPC project staff worked closely with TEP
members and AHRQ and NCCAM representatives to refine the research questions. Guidance
was provided through a series of teleconferences and, when needed, through individual telephone
calls and e-mail.

To provide a framework for the report, we first present the key questions of the review and
our analytic approach to address them. We then describe the literature review methods, including
a description of how we developed a set of parameters to describe meditation practices. We
outline our inclusion and exclusion criteria, the search strategy for identifying articles relevant to
the key questions, and the process for abstracting and synthesizing information from eligible
studies. We also describe the methods for assessing the methodological quality of individual
studies and the criteria for evaluating the strength of the evidence as a whole. The methods for
data analysis and synthesis and the peer review process are described at the end of the chapter.

Key Questions and Analytic Approach

The key questions of this review have been organized under five general topics:

Topic I. The Practice of Meditation

The following questions pertain to the description of the practice of meditation and
meditation techniques:

1. What is known about the practice of meditation?

*Appendixes and evidence tables cited in this report are provided electronically at http://www.ahrg.gov/clinic/tp/medittp.htm
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a. What are the main components of the various meditation practices (e.g.,
breathing, chanting, mantras, and relaxation)? Which components are universal
and which ones are supplemental?

b. How is breathing incorporated in these practices? Are there specific breathing
patterns that are integral elements of meditation? Is breathing passive or directed?

C. For each type of meditation practice, where is the attention directed during
meditation (e.g., mantra, breath, image, nothing)?

d. To what extent is spirituality a part of meditation? To what extent is belief a part
of meditation?

e. What are the training requirements for the various meditation practices (e.g., the
range of training periods, frequency of training, individual and group approaches)

f. How is the success of the meditation practice determined (i.e., was it practiced

properly)? What criteria are used to determine successful meditation practice?

Topic Il. State of Research on the Therapeutic Use of Meditation
Practices in Healthcare

The following key questions pertain to the scope of research on meditation in healthcare:

2. What meditation practices have been examined in clinical trials and observational
studies? What control groups are used?

3. Can these practices be separated by the diseases, conditions, and populations for which
they have been examined?

4.  What outcome measures are used? Are psychosocial outcomes included in these studies?
If so, what types?

Topic Ill. Evidence on the Efficacy and Effectiveness of Meditation
Practices

The following key guestions pertain to the potential benefits and harms of meditation:

5.  What is the evidence that meditation practices are efficacious for the three most studied
diseases or conditions identified in question 2 above?

6. If more than one form of meditation has been studied for a particular disease or condition
(as identified in question 2 above), does the efficacy of these practices differ?

7. For specific disease populations, are meditation practices that are used as a complement
to conventional therapy more effective than either the conventional therapy or meditation
therapy alone?
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Topic IV. Evidence on the Role of Effect Modifiers for Meditation
Practices

The following key questions pertain to specific elements of the meditation practice,
population and practitioner that may influence the outcomes:

8.  What dose of meditation is necessary before successful health outcomes are realized?
That is, is the duration of meditation important for outcomes?
Q. Does the direction of attention during meditation affect outcomes?
10.  To what extent is a rhythmic aspect (i.e., mantra, controlled breathing, or other ordered,
recurrent sound or motion) critical to the practice of meditation and to health outcomes?
Do such approaches to meditation that rely on these rhythmic behaviors demonstrate
consistent effectiveness versus nonrhythmic approaches to meditation? More broadly, do
the number and types of components that make up the various meditation practices
influence the outcomes?
11. Do individual difference variables (age, gender, race, education, income, other) predict
success in the process of meditation (i.e., adherence, acceptance), as well as predicting
health outcomes?

Topic V. Evidence on the Physiological and Neuropsychological
Effects of Meditation Practices

The following key questions pertain to the physiological and neuropsychological effects of
meditation practices:

12.  What is known regarding cardiopulmonary, endocrine, immunologic, metabolic, and
autonomic changes seen during meditation practices?

13.  What is known regarding the effects of meditation practices on brain function (e.g., brain
imaging, electroencephalogram (EEG), neuropsychological and cognitive functions)?

Figure 1 presents the analytic framework for the review. We used two main methodological
approaches to address the research topics discussed in this report.
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Figure 1. Analytic framework for evidence report on the state of research on meditation practices in
healthcare

Background
Topic |
Topic V

Population Y > Physiological outcomes

(adults) > Meditation :
. | > Health-related outcomes

Topic Il

Topic IV !

Topic Il

Effect modifiers
(dose, duration, direction of
attention, rhythmic pattern, and
"""""" > individual variables)

For topic I, the practice of meditation, the steps involved in the development of the
descriptive overview included:

development of an operational definition of meditation
literature search

study selection

data extraction

qualitative synthesis of information

For topic Il on the state of research for the therapeutic use of meditation practices, topic 111
on the efficacy and effectiveness of meditation practices, topic IV on the role of effect modifiers
of meditation practices, and topic V on the physiological and neuropsychological effects of
meditation practices, a number of steps were involved in conducting the literature review and
synthesis of the evidence:

literature search and retrieval
study selection

assessment of study quality
data extraction

data analysis and synthesis
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Literature Review Methods

Development of Operational Parameters to Define Meditation
Practices

There is no consensus on a definition of meditation in the scientific literature. For the
purposes of this report, a set of parameters to describe meditation practices was developed using
a modified Delphi methodology.***" The systematic process used to reach consensus on the
opelrational definition of meditation was documented and is described briefly below (Appendix
B).

A first-round questionnaire was distributed to TEP members to solicit their opinion on a set
of parameters extracted from the scientific literature to describe meditation. Participants
independently rated the importance of each parameter to characterize a practice as meditation.
They were also asked to suggest other parameters not included in the questionnaire that they
considered important. A feedback summary from the first-round responses was sent to TEP
members along with a second-round questionnaire. In light of round-one group responses,
participants were asked if they would reconsider their first-round responses. The process stopped
when consensus among participants was reached. Responses to questions were analyzed and
categorized by frequency of endorsement. Consensus was defined as agreement on a value or
category by 80 percent of the Delphi participants.®” If consensus was not reached by the Delphi
technique, the TEP convened and group consensus techniques were used in a teleconference.

Literature Search and Retrieval

Databases and search terms. The research librarian worked closely with the TEP to refine
search strategies for all questions of the review. Comprehensive searches were conducted of the
electronic databases listed in Table 1 for the time periods specified. The order of the databases in
Table 1 is the sequence in which the databases were searched (Appendix C).”

Table 1. Databases searched for relevant studies

Database Date of search Yearsl/issue searched

Cochrane Central Register of Controlled August 4, 2005 3rd Quarter 2005

Trials
CSA Neurosciences Abstracts August 4, 2005 1982-2005
MEDLINE® and PreMedline® September 8, 2005 1966 to August, 2005; Week 5
Old Medline February 21, 2006 1950-1965
EMBASE September 8, 2005 1988 to 2005; Week 36
Cochrane Database of Systematic Reviews  September 9, 2005 3rd Quarter 2005
PsycINFO® September 9, 2005 1872 to August, 2005; Week 4
Web of Science® September 21, 2005 1900-2005

*Appendixes and evidence tables cited in this report are provided electronically at http://www.ahrg.gov/clinic/tp/medittp.htm
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Table 1. Databases searched for relevant studies (continued)

Database Date of search Years/issue searched

OCLC FirstSearch (Articles and September 22, 2005 1993-2005

Proceedings)
AMED September 30, 2005 1985 to September, 2005
CINAHL® October 4, 2005 1982 to September Week 5,

2005

Cochrane Complementary Medicine October 25, 2005 1943-2003

Trials Register
CAMPAIN (Complementary and October 25, 2005 1983-2003

Alternative Medicine and Pain

Database)
NLM® Gateway October 25, 2005 1950-2005
Current Controlled Trials - BioMed October 24, 2005 1998-2005

Central
National Research Register October 24, 2005 2000-2005
CRISP February 21, 2006 2005-2006

In addition to the electronic databases, the following journals and collections were hand
searched: International Journal of Behavioral Medicine (1994-2005), Scientific Research on The
Transcendental Meditation® Program: Collected Papers (Volumes 1 to 4), Journal of Bodywork
& Movement Therapies (1996-2005), Journal for Meditation and Meditation Research (2001-
2003), International Journal of Yoga Therapy (1997-2005), and Explore: The Journal of Science
and Healing (2005).

The reference lists of relevant studies (e.g., included studies, other systematic or narrative
reviews) were reviewed to identify potentially relevant studies. Gray literature was searched to
identify unpublished studies and works in progress. Scientific abstracts from the Society of
Behavioral Medicine (2005) and the American Psychosomatic Society (1999-2005) annual
scientific meetings were reviewed. The National Research Register from the National Health
Service was searched for ongoing trials. Primary authors of potentially eligible ongoing studies
were contacted if this was necessary to clarify whether those studies did indeed meet the
inclusion criteria. TEP members were also requested to provide additional information about
potentially relevant studies.

Criteria for Selection of Studies

A set of strict eligibility criteria was used to determine the inclusion and exclusion of studies
for the report. The inclusion criteria for topic | are documented in Table 2. It is important to
emphasize that the review on Topic | does not constitute a manual for any meditation practice. A
more detailed explanation of any specific meditation practice described in this report should be
sought in specialized texts or from master practitioners.

Information from primary studies and other original research identified for topics Il to V was
considered for topic | if it provided a detailed description of the meditation practice under study
according to the parameters defined by the Delphi process.
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Table 2. Inclusion criteria for topic |

Category Criteria

Source English-language scientific literature

Population Adults (i.e., individuals aged > 18 years)

Intervention Empirical description of meditation practice according to the parameters
defined by the TEP in the Delphi process

Study design Systematic reviews, narrative reviews, book chapters and other sources of
secondary data

Outcomes of interest Components of meditation practices (e.g., breathing, chanting, mantras,

relaxation)

Role of breathing

Role of attention

Role of belief/spirituality
Training conditions
Criteria for success

Our inclusion criteria for topics 1l to V are documented in Table 3. Some criteria are
common to all of these topics, but some criteria were specifically developed for inclusion of
studies in topics I11 and IV only. We sought to match the type of evidence required to the nature
of the questions and to identify the highest quality of evidence appropriate to answer each group
of questions. For topics I11 and 1V on the efficacy and effectiveness of meditation practices, and
on the role of effect modifiers for meditation practices, we looked for evidence from randomized
controlled clinical trials (RCTs) and nonrandomized controlled clinical trials (NRCTSs). No
restrictions were applied for setting or geographical location of the studies. Only studies
published in the English language were eligible according to the scope outlined by NCCAM for
this review.

Table 3. Inclusion criteria for topics Il to V

Category Criteria
Source Primary research report published in English
Population Adults (i.e., individuals aged > 18 years)

Normal (topics Il and V only) and clinical populations (topics Il to V)
No previous meditation practice

Intervention Any meditation practice according to the parameters provided by the TEP in
the Delphi study

Sample size N greater than 10

Study design Studies including a comparison/control group or control period in the

methodological design: RCTs, NRCTSs (topics Il to V), prospective and
retrospective observational studies with controls (topic Il), case-control
studies (topic Il), uncontrolled before-and-after studies (topics Il and V), and
cross-sectional studies with controls (topics I1)

Outcomes of interest Measurable data for health related outcomes

Study Selection Process

Screening of titles and abstracts. We developed a predefined set of broad criteria to apply
to the results of the literature searches to ensure that potentially relevant articles were not
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excluded early in the selection process (Appendix D).? Four independent reviewers evaluated the
title and abstract of each study to select references potentially relevant to the topics of the report.
The full-text of studies meeting the criteria was retrieved as was the full-text of those that
reported insufficient information to determine eligibility.

Identification of studies eligible for the review. Two independent reviewers appraised the full-
text of potentially relevant articles using a standard form that outlined the inclusion and
exclusion criteria for each research topic (Appendix D).” Decisions regarding inclusion and
exclusion and the reasons for exclusion were documented.

The level of agreement among reviewers at all stages of the selection process was evaluated
using the Kappa (i) statistic.*® A k score in the range from 0.0 to 0.40 was considered poor
agreement; 0.41 to 0.60 moderate agreement; and 0.61 to 0.80 substantial agreement.*
Disagreements about the inclusion or exclusion of studies were resolved by consensus. When
consensus was not reached, a decision was made in consultation with the TEP.

Evaluating the Methodological Quality of Studies

Rating the quality of individual articles. Studies included in the descriptive overview on
the practice of meditation (topic 1) were not assessed for methodological quality; therefore, the
following methods for quality assessment apply to studies meeting eligibility criteria for topics Il
to V only.

Quality of intervention studies (RCTs, NRCTs, and before-and-after studies). The
methodological quality of RCTs was assessed using the criteria for concealment of allocation
and the Jadad scale.*? The former is based on the evidence of a strong relationship between the
potential for bias in the results and allocation concealment: failure to conceal the process of
treatment allocation can undermine randomization and, consequently, a selection bias may
occur.* The Jadad scale is a validated scale that includes questions related to bias reduction:
randomization, double-blinding and description of dropouts and withdrawals. This tool scores
quality from 0 to 5. Studies scoring less than 3 points are usually considered to be of low
quality.*” The psychometric properties of the Jadad scale have been thoroughly tested, providing
rigorous evidence to support its use.**** We used individual components of the Jadad scale to
create a 3-point scale based on blinding and participant attrition to assess the methodological
quality of NRCTs.

No completely or partially validated instruments are available to assess the methodological
quality of uncontrolled before-and-after studies. Quality of reporting of uncontrolled before-and-
after studies included in topics Il and V was evaluated with four questions assessing whether the
study participants were representative of the target population, the method of outcome
assessment was the same for the pre- and postintervention periods for all participants, outcome
assessors were blind to the intervention and the purpose of study, and the number of and reasons
for study withdrawals were reported.

Quality of observational analytical studies. The methodological quality of observational
analytical studies (i.e., prospective and retrospective observational studies, case-control studies,
and cross-sectional studies with controls) was assessed using the Newcastle-Ottawa Scales

40,41

*Appendixes and evidence tables cited in this report are provided electronically at http://www.ahrg.gov/clinic/tp/medittp.htm
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(NOS).* These are eight-item instruments that use a star system to assess methodological quality
across three categories: the methods of selecting the study groups, their comparability, and the
ascertainment of the outcome of interest. Scores range from 0 to 9 stars. The NOS scales have
been recommended by the Cochrane Nonrandomized Studies Methods Working Group, and
studies on their psychometric properties are in progress.**

The assessment of quality of observational studies is more difficult than the assessment of
RCTs and NRCTs. Empirical research has shown that numeric scores based on arbitrary weights
given to each item in a scale are unreliable and difficult to interpret.*> Therefore, we decided to
describe the methodological quality of observational analytical studies using the individual
components of the NOS scales.

Fina}llely, information regarding the source of funding was collected for all the included
studies.

Two reviewers assessed the methodological quality of studies independently. Disagreements
were resolved by consensus or, when no consensus could be reached, a senior methods expert
adjudicated (Appendix D)."

Data Collection

For topic I on the practice of meditation, a single reviewer extracted information that was
organized according to narrative categories (e.g., components of the meditation practices, role of
breathing and spirituality, training requirements, and criteria for success) to allow for a
systematic description of the meditation practices considered in this report.

For topics Il to V, trained research staff at the UAEPC extracted the information. A
comprehensive and pretested data extraction form and guidelines explaining the extraction
criteria were developed (Appendix D). Information regarding the study design and methods, the
characteristics of participants, interventions, comparison groups, and outcomes of interest were
extracted. Data collection on study design and methods included information on the country and
year of publication, type of publication, objective of the study, study design, duration, number of
centers, and source of funding. Data on characteristics of the participants included setting of the
study, type of primary health problem or health condition of study participants, and diagnostic
criteria (as reported by the authors of the studies). Data on characteristics of the intervention (i.e.,
meditation practices) included a description of the practice in terms of components, content and
format, frequency, and intensity. Likewise, data on the characteristics of the control group
included a description of the components, content, and format. Finally, information was
extracted on the type of outcomes and on the units or instruments of measurement for each
outcome. A single reviewer extracted the data from the primary studies and another independent
reviewer verified the accuracy and completeness of the data. Any discrepancies in data extraction
were solved by consensus between the data extractor and the data verifier. During this process,
the reviewers consulted with TEP members both for content and methodological advice as
needed.

Study selection, methodological quality assessment, and data extraction were managed with
the Systematic Review Software™ (SRS), version 3.0 (TrialStat!; Ottawa, ON). Graph extraction
was performed using Corel Draw®, version 9.0 (Vector Capital, San Francisco, CA). Extracted

*Appendixes and evidence tables cited in this report are provided electronically at http://www.ahrg.gov/clinic/tp/medittp.htm
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data were exported into Microsoft Excel™ (Microsoft Corporation, Redmond, WA)
spreadsheets.

Literature Synthesis

Data Analysis and Synthesis

Classification of the meditation practices. The first step in synthesizing the data for topics |
to V was to create categories of analysis for the meditation practices described in the scientific
literature. Based on data from the Delphi study, input from the TEP members, and a review of
the literature, a set of seven categories was constructed to classify the meditation practices. Two
independent researchers coded each study according to this classification scheme. Coding was
discussed between researchers on a study-by-study basis. Coding discrepancies were resolved by
consulting the original research study.

The following seven categories were used for data synthesis for topics Il to V:

Mantra meditation. This category comprises meditation practices in which a main element of
practice is mantra: the Relaxation Response technique (Relaxation Response or RR), the
Transcendental Meditation® technique (hereafter, simply “Transcendental Meditation® or
“TM®"), Clinically Standardized Meditation (CSM), Acem meditation, Ananda Marga, and other
concentrative practices that involve the use of a mantra such as Rosary prayer, and the Cayce
method.

Mindfulness meditation. Though described slightly differently by Eastern and Western
interpreters, this category refers generally to meditation practices that cultivate awareness,
acceptance, nonjudgment, and require paying attention to the present moment.*”*° This category
includes Mindfulness-Based Stress Reduction (MBSR), Mindfulness-Based Cognitive Therapy
(MBCT), Vipassana meditation, Zen Buddhist meditation, and other mindfulness meditation
practices not further described.

Qi Gong. This category refers to an ancient practice from traditional Chinese medicine that
combines the coordination of different breathing patterns with various physical postures, bodily
movements, and meditation. External Qi Gong, in which a trained practitioner directs his or her
own gi outward, with the intention of helping patients clear blockages, remove negative qi and
balance the flow of gi in the body, to help the body rid itself of certain diseases is not a form of
meditation according to the working definition developed for this report.

Tai Chi. This category describes a Chinese martial art characterized by soft, slow, flowing
movements that emphasize force and complete relaxation. It has been also called “meditation in
motion.”

Yoga. This category includes a broad group of techniques rooted in yogic tradition that
incorporate postures, breath control, and meditation. It includes practices such as Hatha yoga,
Kundalini yoga, and individual components of Yoga such as pranayama (breath control
exercises).

Miscellaneous meditation practices. This category describes techniques that combine
different approaches to meditation in a single intervention, without giving prominence to one. It
includes combined practices such as Yoga plus RR, TM® and Buddhist Meditation, and RR plus
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Mindfulness meditation. The category was also used to describe meditation practices that do not
fall within any of the other categories (e.g., coloring mandalas).

Meditation practices (not described). This category refers to meditation practices that were
not described in sufficient detail to allow them to be assigned to a more specific category,
including techniques that were described by vague terminology such as “meditation,”
“movement meditation,” and “concentrative meditation.”

Topic I. Data for topic | on the practice of meditation were synthesized qualitatively.
Information was presented in a structured format, with narrative categories of interest for the
different practices of meditation identified in the scientific literature. Once categorized, the
similarities and differences among the various meditation practices could be appraised.
Categories of analysis include the main components of the meditation practices, the role of
breathing, attention, and spirituality, the training requirements, and the criteria of success for the
various meditation practices.

Topic 1. Data collected for topic Il on the state of research for the therapeutic use of
meditation practices were summarized using descriptive statistics (e.g., proportions and
percentages for categorical data, means with standard deviations [SD], or medians with
interquartile ranges [IQRY], for continuous data). Evidence and summary tables were constructed
to summarize relevant characteristics of the included studies. Data from the included studies
were synthesized qualitatively. We used the systematic approach of the Cochrane Collaboration
for the synthesis of the evidence.” The basic conceptual framework of the qualitative synthesis
for topic 11 focused on the types of meditation practices that have been examined in intervention
studies (RCTs, NRCTs, and uncontrolled before-and-after studies) and observational analytical
studies (cohort studies, case-control studies, and cross-sectional studies), the types of control
groups, the populations, and the types of outcome measures that have been examined in the
included studies.

Topics 111 and 1V. Based on the results of topic 11 describing the populations that have been
examined, RCTs and NRCTs assessing the effects of meditation practices for the three most
studied clinical conditions were included in the analyses of efficacy and effectiveness of
meditation practices (topic I11) and the role of effect modifiers for meditation practices (topic
IV). The first step in synthesizing the data for topics Il and IV was to construct evidence tables
that included information on each article’s source, study design, study population (e.g., sample
size, age, and gender), treatment groups, and outcomes. The evidence tables also included
summaries of study quality and comments to help interpret the outcomes.

Meta-analyses were planned as part of the data analysis to derive pooled estimates from
individual studies to support inferences regarding the magnitude and direction of the effect of the
meditation practices. If studies evaluating specific meditation practices were sufficiently similar,
effect sizes were combined and weighted using the standard inverse variance method™" to
produce an overall effect size for a given outcome. Meta-analyses used a random effects model.
In this method, study means are averaged, weighting by a combination of inverse variance
augmented by heterogeneity.

The types of summary statistics considered were risk ratios (RR) or odds ratios (OR) with 95
percent confidence intervals (95% CI) for dichotomous outcomes and weighted or standardized
mean differences (WMD and SMD, respectively) with 95% CI for continuous outcomes.”> WMD
was chosen as the default method, with SMD being used only when units for the outcome were
different among the studies being compared (i.e., stress measured on different scales).>*
Hedges adjusted g was used as the SD estimate when the SMD was used.>* If the means were not
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reported, they were either imputed from medians or discarded from meta-analysis if neither mean
nor median was available. Occasionally studies did not report SDs of their estimates. In these
cases, we determined the SD exactly from confidence intervals or exact p-values; estimated the
SD from upper-bound p-values, interquartile ranges, ranges, or exact nonparametric p-values; or
imputed from other studies reporting similar outcomes in a similar population. All the meta-
analyses used endpoint data or change from baseline to endpoint data instead of using the
average of separate mean changes calculated at different intervals of time. Forest plots were used
to display the individual and pooled results.

Since some common outcomes were reported for many interventions, indirect comparisons®
were made of these active interventions. This type of comparison involves taking the differences
between the differences derived from separate meta-analyses. For example, by taking the
difference between the derived meta-analysis of A versus B, and the derived meta-analysis of A
versus C an estimate of the comparison of B versus C can be obtained. For some outcomes, when
more than four interventions could be compared indirectly, a mixed treatment comparison was
conducted. Indirect comparisons are a valid approach to meta-analysis when there is insufficient
direct evidence from randomized trials reporting head-to-head comparisons between
interventions.>>°

In this method, a Bayesian formulation of the data is employed. The differences between
each intervention and a baseline intervention (in this case, “no treatment” was chosen as the
baseline) are modeled by choosing a prior distribution for the effect and combining this prior
value with the data from the studies to arrive at a posterior estimate and 95% credible interval.
Such an estimate was obtained for all pairwise comparisons of interventions as well as the
comparisons to the baseline intervention. Since the resulting posterior distributions are too
complex for direct computation, a Markov Chain Monte Carlo simulation®” was used to obtain
the posterior estimates. This procedure involved simulating the unconditional, unknown posterior
distribution by sampling many times from the conditional distribution and averaging the results.
We used a sample of 20,000 burn-in iterations followed by 200,000 samples and noninformative
normal (point estimate) and uniform (variance estimate) priors to obtain the distributions. We
also computed a statistic to estimate the probability that each intervention was the best (e.qg.,
lowered blood pressure the most) by recording the best intervention at each iteration. This
simulation was performed using the WinBUGS software, version 1.4 (MRC Biostatistics Unit,
Cambridge, United Kingdom).

We tested for statistical heterogeneity using the chi-square test™ and quantified it using the 12
statistic.”® When there was evidence of clinical or statistical heterogeneity among studies, effect
size estimates with corresponding 95% CI were presented separately for each study.***® Sources
of heterogeneity were explored qualitatively. They may be methodological (differences in design
or quality), or clinical (differences in key characteristics of participants, interventions, or
outcome measures).®* Where appropriate, subgroup analysis based on patient, intervention, and
study characteristics were conducted and sensitivity analysis based on study quality (Jadad score
of greater than and equal to 3 points or less than 3 points) were conducted to assess the effect of
quality on precision of the pooled estimates if the number of studies per comparison allowed it.%2

Two analytic strategies were considered for topic IV on the effect modifiers of meditation
practices. First, a meta-regression analysis using RCT-level covariates was planned to explore
whether certain characteristics of the participants (e.g., age, gender, ethnicity, education, and
income) or the interventions (e.g., dose, frequency, and duration) were associated with increased
benefits of meditation practices. The outcome (or dependent) variable in the meta-regression
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analyses would be the pooled effect size (log OR for binary outcomes, or WMD or SMD for
continuous outcomes). If a meta-regression was not feasible due to a small number of trials, or
limited data from primary studies, subgroup analyses would be conducted based on participant or
intervention characteristics.

Topic V. Based on the types of outcomes identified in topic I, RCTs, NRCTs, and
uncontrolled before-and-after studies (i.e., without a parallel control group) were included in the
analysis of the physiological and cognitive/neuropsychological effects of meditation practices.
Evidence tables were constructed to summarize each article’s source, study design, study
population (e.g., setting, sample size, age, and gender), treatment groups, and outcomes. The
evidence tables also included summaries of the strength of the evidence, study quality, and
comments to help interpret the outcomes.

Meta-analyses of RCTs and NRCTs using the methods described above for topic 11 were
also planned for topic V. For studies with pre- and post-measures, data on change from baseline
were used if available; otherwise, endpoint data were used. If meta-analytic methods were not
feasible, effect size estimates with corresponding 95% ClIs were presented separately for each
study.>*®® Data from uncontrolled before-and-after studies were analyzed separately, and, if
appropriate, the individual estimates of the treatment effect were pooled using the generic
inverse variance method. Sensitivity analyses were conducted to assess the robustness of the
findings when necessary. Data were displayed using forest plots.

Publication bias. Publication bias, or the selective publication of research depending on the
results, was assessed using funnel plots, and the trim and fill method® if enough data were
available from the meta-analyses. Funnel plots of effect sizes (axis X) against the SD (axis Y) for
each meta-analysis were examined to identify gaps suggesting publication bias. Finally, the trim
and fill method provided estimates of the number of studies potentially missing from a meta-
analysis and the effect these omissions might have had on its outcome.

All analyses were performed using SAS/STAT® software version 9.1 (SAS Institute Inc.,
Cary, NC), Statistical Package for the Social Sciences® for Windows® (SPSS® version 14.1,
SPSS Inc., Chicago, IL), and RevMan version 4.1 (Cochrane Collaboration, Oxford, UK).

Potential limitations, conclusions, and implications for future practice and research were
discussed. The results were interpreted in light of the heterogeneity of the individual studies
(e.g., differences in design, study populations, interventions or exposures, and outcome
measures) and any evidence of publication bias, if present. Recommendations for practitioners
and researchers were based solely on the evidence available.

Peer Review Process

During the course of the study, the UAEPC created a list of 18 potential peer reviewers and sent
it to the AHRQ TOO and NCCAM representatives for approval. In May and June 2006, the
individuals on the list were approached by the UAEPC and asked if they would act as peer
reviewers for this evidence report. Seven experts agreed to act as peer reviewers (Appendix A)"
and were sent a copy of the draft report and guidelines for review (Appendix D6).” Reviewers
had one month in which to provide critical feedback. Replies were requested in a word
processing document, though comments were also accepted by email and telephone. The

*Appendixes and evidence tables cited in this report are provided electronically at http://www.ahrg.gov/clinic/tp/medittp.htm

25



reviewers’ comments were placed in a table and common criticisms were identified by the
authors. All comments and authors’ replies were submitted to the AHRQ for assessment and
approval. As appropriate, the draft report was amended based on reviewer comments and a final
report was produced.
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Chapter 3. Results

In this chapter, the main results of the systematic review are presented according to the
five topics that were addressed. The results for topic II, the state of research for the
therapeutic use of meditation practices, contain all eligible studies. Studies were then selected
from this larger set to address topics Il to V (see chapter two on Methods).

Topic I. The Practice of Meditation

Main Components

The main components of any meditation practice or technique refer to its most general
features. These may include specific postures (including the position of the eyes and tongue),
the use of a mantra, breathing, a focus of attention, and an accompanying belief system.
Posture refers to the position of the body assumed for the purpose of meditation. Though
traditional meditation practices prescribe particular postures (e.g., the lotus position), postures
vary between practices with the only limitation being that the posture does not encourage
sleep.®* Because accounts of most meditation practices describe explicitly the use and role of
breathing, mantra, attention, spirituality and belief, training, and criteria for successful
meditation practice, these topics are described individually.

Breathing. Breathing in meditation can be incorporated passively or actively. In passive
breathing, no conscious control is exerted over inhalation and exhalation and breathing is
“natural.” In contrast, active breathing involves the conscious control over inhalation and
exhalation. This may involve controlling the way in which air is drawn in (e.g., through the
mouth or nostrils), the rate (e.g., drawn in quickly or over a specified length of time), the
depth (e.g., shallow or deep), and the control of other body parts (e.g., relaxation of the
abdomen).

Mantra. A distinctive feature of some meditation practices is the use of a mantra. A
mantra is a sound, word, or phrase that is recited repetitively, usually in an unvarying tone,
and used as an object of concentration. The mantra may be chanted aloud, or recited silently.
Mantras can be associated with particular historical or archetypal figures from spiritual or
religious systems, or they may have no such associations.”’

Relaxation. Relaxation is often considered to be one of the defining characteristics of
meditation practices and meditation itself is often considered to be a relaxation technique.®*®
Indeed, it has been suggested that the popularity of meditation practices in the West is due, at
least in part, to the widely accepted plausibility of their alleged effects with respect to arousal
reduction.”” Some researchers have attempted to draw a distinction between relaxation and
meditation practices on the basis of intention.”

Attention and its object. The intentional self-regulation of attention is considered crucial
to the practice of meditation, as is the development of an awareness in which thoughts do not
necessarily disappear, but are simply not encouraged by dwelling on them, a state of so-called
“thoughtless awareness.”’ "’ Some meditation practices focus attention on a singular external
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object (e.g., mandala, candle, flame), sound (e.g., breath), word or phrase (i.e., mantra), or
body part (e.g., the tip of the nose, the space between the eyebrows).”' In contrast,
“mindfulness” meditation techniques aim to cultivate an objective openness to whatever
comes into awareness (e.g., by paying attention to simple and repetitive activities or to the
sensations of the body). In doing so, the breath may be used as an anchor (but not a focal
point) to keep the meditator engaged with the present moment.*>” Each of these techniques
serves, in a different way, to discourage logical and conceptual thinking.®

Spirituality and belief. This component refers to the extent to which spirituality and
belief systems are a part of meditation practices. Spirituality and belief systems are composed
of metaphysical concepts and the rules or guidelines for behavior (e.g., devotional practices or
interpersonal relations) that are based on these concepts.

Training. Training refers to the recommended frequency and duration of periods of
practice, and how long a practitioner is expected to train before being considered proficient in
a given technique.

Criteria of successful meditation practice. The criteria of successful meditation practice
are understood both in terms of the successful practice of a specific technique (i.e., is the
technique being practiced properly) and in terms of achieving the aim of the meditation
practice (e.g., has practice led to reduced stress, calmness of mind, or spiritual enlightenment).

Five broad categories of meditation practices were identified in the scientific literature:
mantra meditation (comprising Transcendental Meditation® [TM"], Relaxation Response
[RR], and Clinically Stadardized Meditation [CSM]), mindfulness meditation (comprising
Vipassana, Zen Buddhist meditation, Mindfulness-based Stress Reduction [MBSR], and
Mindfulness-based Cognitive Therapy [MBCT]), Yoga, Tai Chi, and Qi Gong. These broad
categories were used for descriptive purposes throughout the report to address the key
research questions.

Mantra Meditation

The distinctive characteristic of the meditation practices included in this category is the
use of a mantra. A mantra is a word or phrase repeated aloud or silently and used to focus
attention. A mantra often has a smooth sound, for example, the mantras “Om” or “Mu.””* It is
thought that these sounds produce vibrations that have different effects on people, and these
vibrations can be described qualitatively or quantitatively.®”* The three mantra meditation
practices described below consist of standardized techniques; that is, the techniques have been
described systematically in manuals and are relatively invariant wherever, whenever, and by
whomever they are taught.”
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Transcendental Meditation®

TM"is a technique derived from the Vedic tradition of India by Maharishi Mahesh
Yogi.” In TM®, a meditative state is purportedly achieved in which the repetition of the
mantra no longer consciously occurs and instead the mind is quiet and without thought.”’
During the practice of TM®, the ordinary thinking process is said to be “transcended” (or gone
beyond) as the awareness gradually settles down and is eventually freed of all mental content,
remaining silently awake within itself, and producing a psychophysiological state of “restful
alertness.”’™”” These periods, referred to as pure consciousness or transcendental
consciousness, are said to be characterized by the experience of perfect stillness, rest,
stability, order, and by a complete absence of mental boundaries.*

Main components. In the TM® technique, the meditation state is achieved by the
repetition of a mantra. The mantra is a meaningless sound from the ancient Vedic tradition
and is given to the meditator by an instructor in the TM® technique.*"** TM® practitioners sit
in a comfortable posture, with eyes closed, and silently repeat the mantra.** Though there are
reports of the components of the mantras and how they are assigned, it is difficult to confirm
these reports as many of the details of practice, including mantras, are revealed only to those
who have formal instruction in TM®. Instruction in the TM® technique is a systematic, but
individualized process. It is believed that keeping the techniques confidential prevents
students from having preconceptions about the technique (making the learning process
simpler) and that it maintains the integrity of the technique across generations.

Breathing. TM® involves passive breathing; no breath control procedures are employed
and no specific pattern is prescribed.®

Attention and its object. TM® is described as not requiring any strenuous effort,
concentration, or contemplation.*** However, meditators are instructed to direct their
attention to the mantra.*

Spirituality and belief. The TM® technique has a theoretical framework that is described
in Maharishi Mahesh Yogi’s writings on the nature of transcendental consciousness and the
principles underlying the TM® technique.®' However, it is unclear to what extent this
theoretical framework, including any of its implications for spirituality, is a part of the
practice. Sources that discuss this issue contend that the practice of the technique requires no
changes in beliefs, philosophy, religion, or lifestyle,”**"* implying that the theoretical
framework plays no role in its practice.

Training. TM" is usually taught in a course comprising five to six hours of instruction
over four days.* General information about the technique and its effects is presented in a 1.5-
hour lecture. More specific information is given in a second 1-hour lecture. Those interested
in learning the technique meet with the teacher for a 5- to 10-minute interview. The
participant learns the technique on a separate day in a 1- to 1.5-hour session, following a short
ceremony in which the mantra is given to the prospective practitioner. The next three sessions
consist of 1.5-hour meetings held in the 3 days following, in which further aspects of the
technique are explained. The teacher explains the practice of the technique in more detail,
corrects practice if necessary, and explains practical arrangements (e.g., when to practice), the
benefits of practice, and personal development through the technique. In addition, the
technique is regularly checked by the teacher in the first months of practice to ensure correct
practice, and the student is advised to continue with periodic checks thereafter.*®*’
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Clinical reports indicate that this technique can be learned easily by individuals of any
age, level of education, occupation, or cultural background.”®**® The technique requires
systematic instruction by a qualified teacher to ensure effortless and correct practice.”®3%
The technique is practiced twice daily for 15 to 20 minutes, usually once in the morning
(before breakfast) and once in the afternoon (before dinner).”®>

Criteria of successful meditation practice. The successful practice of the TM®
technique is determined by a qualified teacher. As many details of the ™" technique are
restricted to those who receive instruction, a description of the criteria used by the instructor
for the assessment of the technique is not available in the scientific literature.

Relaxation Response

The “relaxation response” is a term coined by Harvard cardiologist Herbert Benson in the
early 1970s to refer to the self-induced reduction in the activity of the sympathetic nervous
system,*®™ the opposite of the hyperactivity of the nervous system associated with the fight-
or-flight response. Benson believed that this response was not unique to TM® and that all
ancient meditation practices involved common components that together are capable of
producing such a response.®® Basing his belief on his scientific research on hypertension and
TM®, he integrated these common factors into a single technique (RR) and found that it
promoted a decrease in sympathetic nervous system similar to TM®.”® Many techniques for
eliciting the relaxation response have been presented in a religious context in Judaism,
Christianity, or Islamic mysticism (Sufism). These techniques employ both mental and
physical methods, including the repetition of a word, sound, or phrase (often in the form of a
prayer); and the adoption of a passive attitude.”’ Benson emphasized that the relaxation
response is not simply a state of relaxation (and should not be confused with it) or a sleep-like
state, but a unique state brought about by adherence to specific instructions.*’

Main components. The individual is instructed to assume a comfortable posture (usually
sitting, but kneeling or squatting may also be used), the eyes are closed, and the muscles are
relaxed, beginning at the feet and progressing upward to the face. Once the practitioner is
relaxed, the eyes may be open or remain closed. Then, breathing through the nose and
focusing on the breath, the practitioner inhales and exhales, silently saying the word “one”
with each exhalation.®**** Like TM®, the repetition of a sound, word, or phrase is considered
essential to the technique.* Benson recommends "one" as a neutral, one-syllable word.”
When the practice is completed, the meditator sits quietly for several minutes with eyes closed
and then with eyes open.”

More recent versions of the technique include a body scan (similar to that employed in
MBSR, described below) in which practitioners are asked to move their attention slowly over
the body focusing on relaxing different regions, and information sessions on the stress
response and its effects on health.”*

Breathing. Breathing is active. Practitioners breathe through the nose, cultivating an easy,
natural rhythm.*

Attention and its object. Attention is focused on the breath. In addition, should
distracting thoughts occur, an attempt should be made to ignore them and focus on the
mantra.”” The mantra is therefore “linked” with the breath.®® It has been claimed that Benson's
RR demands a greater degree of concentration than either TM® or CSM (described below).**
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Spirituality and belief. Because it is believed that RR incorporates the essential
components of a wide variety of meditation practices, it is conceptualized as a secular
technique®””” and does not require adopting a specific spiritual orientation or belief system.

Training. RR is learned in approximately five minutes. Patients are typically instructed to
elicit the relaxation response twice daily, for 15 to 20 minutes, but not within two hours after
any meal, as the digestive processes may interfere with the subjective changes induced by the
technique.¥?*%

Criteria of successful meditation practice. Instructions for this technique are available
in books and articles and there is no explicit recommendation that an experienced practitioner
teach the technique or that individualized instruction is necessary. The criteria for successful
meditation practice rest with the subjective evaluation of the meditator; the results of practice
judged against the reported effects of RR. Instructions for this technique include the
injunction not to worry about whether one is successful in achieving a deep level of
relax%gion, and instead to maintain a positive attitude and let relaxation occur at its own
pace.

Clinically Standardized Meditation

CSM was developed by Patricia Carrington while she was conducting studies on
meditation at Princeton University in the early-to-mid 1970s. Believing that TM® was not
flexible enough to be suitable for all clinical purposes and that the cost of its instruction put it
beyond the reach of most individuals and institutions, Carrington modified a classical Indian
form of mantra meditation and produced what she called CSM.**

Main components. Trainees are instructed to choose a mantra from a list of 16 Sanskrit
mantras, or choose their own. In choosing their own mantra, practitioners are told to select a
word that has a “pleasant ringing sound” and to avoid using words that are emotionally
loaded. The word should help imbue the practitioner with a sense of serenity.** In its original
formulation, CSM used a secular ritual for transferring the mantra. CSM is practiced while
sitting comfortably, with eyes open and focused on a pleasant object of some kind. The
mantra is repeated aloud, slowly and rhythmically, at ever decreasing volume, until it is a
whisper, at which point the mantra is no longer said aloud, but instead is only thought. The
eyes are then closed as the meditator continues repeating the mantra in thought. Meditators
allow the mantra to proceed at its own pace, getting faster or slower, louder or softer “as it
wants.”®*?

Breathing. Breathing is passive, proceeding at its own pace and is unconnected to the
repetition of the mantra.

Attention and its object. Like TM® and RR, CSM is a passive technique that requires
little concentration or discipline. In contrast to RR, CSM instructs practitioners to flow with
their thoughts rather than ignore them, returning periodically to the mantra.**

Spirituality and belief. CSM is designed as a secular, clinical form of meditation
practice, so no specific system of spirituality or belief is required.

Training. CSM is taught in two lessons: a 1-hour individual lesson and a group meeting.
CSM is practiced twice daily for 20 minutes.®* As with RR, the contemporary version of CSM
differs slightly from its original form, with perhaps the most important difference being that
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trainees are given a manual and an audio recording of instructions rather than individual
instruction.®

Criteria of successful meditation practice. The criteria for successful meditation
practice rest with the subjective evaluation of the meditator, the results of practice judged
against the reported effects of CSM. Books and audiotapes for self-instruction in CSM are
readily available, and there is no explicit statement that an experienced practitioner teach the
technique or that individualized instruction is necessary.

Mindfulness Meditation

Mindfulness has been described as a process of bringing a certain quality of attention to
moment-by-moment experience and as a combination of the self-regulation of attention with
an attitude of curiosity, openness, and acceptance toward one's experiences.”® Mindfulness
meditation, the core practice of Vipassana meditation, has been incorporated into several
clinically-based meditation therapies.’® The capacity to evoke mindfulness is developed using
various meditation techniques that originated in Buddhist spiritual practices;” however,
general descriptions of mindfulness vary from investigator to investigator and there is no
consensus on the defining components or processes.”

Mindfulness approaches are not considered relaxation or mood management techniques,”
and once learned, may be cultivated during many kinds of activities. Mindfulness increases
the chances that any activity one is engaged in will result in an expanded perspective and
understanding of oneself.”® In a state of mindfulness, thoughts and feelings are observed on
par with objects of sensory awareness, and without reacting to them in an automatic, habitual
way.”®* Thus, mindfulness allows a person to respond to situations reflectively rather than
impulsively.”® Mindfulness meditation practices include the traditional Vipassana, and Zen
meditation and the clinically-based techniques MBSR and MBCT. Of the four practices
described below, the last two, MBSR and MBCT have standardized techniques (i.e., the
techniques have been described systematically in manuals and are relatively invariant
wherever, whenever, and by whomever they are taught).

Vipassana

Considered by some to be the form of meditation practiced by Gautama the Buddha more
than 2,500 years ago,'” Vipassana, or insight meditation, is practiced primarily in south and
southeast Asia but is also a popular form of meditation in Western countries. Vipassana is the
oldest of the Buddhist meditation techniques that include Zen (Soto and Rinzai schools) and
Tibetan Tantra.*””” The Pali term “Vipassana”, though not directly translatable to English
roughly means “looking into something with clarity and precision, seeing each component as
distinct, and piercing all the way through so as to perceive the most fundamental reality of
that thing.”*’ The goal of Vipassana is the understanding of the 3 characteristics of nature
which are impermanence (anicca), sufferings (dhuka), and non-existence (anatta). Vipassana
meditation helps practitioners to become more highly attuned to their emotional states.*’
Through the technique, meditators are trained to notice more and more of their flowing life
experience, becoming sensitive and more receptive to their perceptions and thoughts without
becoming caught up in them. Vipassana meditation teaches people how to scrutinize their
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perceptual processes, to watch thoughts arise, and to react with calm detachment and clarity,
reducing compulsive reaction, and allowing one to act in a more deliberate way.*’

Main components. Vipassana meditation requires the cultivation of a particular attitude
or approach: (1) don't expect anything, (2) don't strain; (3) don't rush, (4) observe experience
mindfully, that is, don't cling to or reject anything, (5) loosen up and relax, (6) accept all
experiences that you have, (7) be gentle with yourself and accept who you are, (8) question
everything, (9) view all problems as challenges, (10) avoid deliberation, and (11) focus on
similarities rather than differences.’

Vipassana meditation is practiced in a seated position when focusing on the breath;
otherwise, no posture is prescribed and the meditator may sit, stand, walk, or lie down.
Traditionally, if a static position has been taken, it is not to be changed until the meditation
session has ended. However, many Western teachers allow students to move, though
mindfully, to avoid persistent pain caused by being in the same position for too long.*” The
time devoted to seated meditation should be no longer than one can sit without excruciating
pain. The eyes should be closed.*’

Breathing. Air is inhaled and exhaled freely through the nose. There is a natural, brief
pause after inhaling and again after exhaling.”’

Attention and its object. The focus of attention or awareness in Vipassana can be
categorized into 4 groups: body, emotions and feelings, thoughts, and mental processes.
focusing attention on the breath, novice Vipassana meditators attain a degree of “shallow
concentration.”*’ This is not the deep absorption or pure concentration of the mantra
meditation techniques. Gradually, the focus of attention is shifted to the rims of the nostrils, to
the feeling of the breath going in and out. When attention wanders from the breath, the
meditator brings it back and anchors it there.*”'® To help concentrate on the breath, a novice
meditator may silently count breaths or count between breaths.*” The meditator notices the
feeling of inhaling and exhaling and ignores the details of the experience. The movement of
the abdominal wall while inhaling and exhaling may also be used as a focus of attention.*’

The primary technique for focusing on bodily sensations is the body scan.'’” Beginning
with the top of the head, the practitioner observes the sensations as if for the first time, and
then scans the scalp, the back of the head, and the face. When visualizations of the body
distract the meditator, the thoughts are simply directed back to the sensations. The focus of
attention is moved continuously over the body, moving down the neck, to the shoulders, arms,
hands, trunk, legs and feet. Throughout the entire scan, an attitude of nonanticipation and
acceptance is maintained.'*”

Mindfulness can be practiced during any activity and practitioners are encouraged to
practice being mindful and fully aware during other activities such as walking, stretching, and
eating.'®

Spirituality and belief. Though often described as a profound religious practice, no
particular spiritual or philosophical system is required to practice Vipassana meditation.*’

Training. Vipassana should be practiced twice daily, morning and evening, for about 5 to
10 minutes.'® Western interpreters of Vipassana have recommended that novice meditators
should be instructed to sit motionless for no longer than 20 minutes.*’ Ideally, a meditator
works up to at least two 1-hour sessions per day, and does at least one 10-day retreat per
year.'” Longer meditation sessions allow for deeper periods of meditation.'®* The length of
time required to become proficient in Vipassana meditation varies by individual, some
students progress rapidly, others slowly.
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Criteria of successful meditation practice. As instructions for this technique are
available in books and articles and there is no explicit instruction in the literature that an
experienced practitioner teach the technique or that individualized instruction is necessary, it
is presumed that the criteria for successful meditation practice rests with the subjective
evaluation of the meditator. However, instruction may be given and, if this is the case,
presumably successful practice is judged by an experienced meditator.

Zen Buddhist Meditation

Zen Buddhist meditation, or Zazen, perhaps one of the most well-known forms of
meditation, is a school of Mahayana Buddhism'® that employs meditation techniques that
originated in India several thousand years ago and were introduced to Japan from China in
1191 A.D."™ Zen Buddhist meditation is typically divided into the Rinzai and Soto schools.

Main components. The harmony of the body, the breath, and the mind is considered
essential to the practice of Zen. In the traditional forms of Zen meditation, physical
preparation involves eating nutritious food in modest amounts.'**

Posture is of great importance in Zen meditation. In traditional forms, Zen meditation is
performed while seated on a cushion in either the full-lotus or half-lotus position; however,
many Western practitioners practice in a variety of ways from chair sitting to full lotus.'®* In
the full-lotus position, the legs are crossed and the feet rest on top of the thighs. In the half-
lotus position, only one foot is brought to rest on top of the thigh, the other remaining on the
ground as in the regular cross-legged position.'**'* The hands are held in one of two
prescribed ways, either with the left hand placed palm up on the palm of the right hand with
the tips of the thumbs touching, or with the right hand closed in a loose fist and enclosed in
the left hand, the left thumb between the web of the thumb and the index finger of the right
hand.'™ The spine is held straight and with the top of the head thrust upward, with the chin
drawn in and the shoulders and abdomen remain relaxed. The body should be perpendicular
and the ears, shoulders, nose, and navel should be in line. The tongue should touch the upper
jaw and the molars should be in gentle contact with one another. The eyes should be half
closed and the gaze focused on a point on the floor approximately 3 feet in front.'**'*

Breathing. Breathing in Zen meditation is active and many breathing patterns are used.
One deep breathing pattern begins with exhaling completely through an open mouth and
letting the lower abdomen relax. Air is then inhaled through the nose and allowed to fill the
chest and then the abdomen. This breathing pattern is repeated 4 to 10 times. The mouth is
then closed, and air is inhaled and exhaled through the nose only. By the use of abdominal
and diaphragmatic pressures, air is drawn in and pushed out. Both inhalation and exhalation
should be smooth, with long breaths.'® After practitioners have learned to focus on their
breath by counting, counting is omitted and meditators practice “shikantaza,” which means
“nothing but precisely sitting.”'*® Shikantaza is the most advanced form of Zen meditation.'®
With practice, the frequency of breathing becomes about three to six breaths per minute.'™

Attention and its object. Attention is focused on counting breaths or on a koan, a specific
riddle that is unsolvable by logical analysis.'”® The frequency of breathing is silently counted
in one of three ways: counting the cycles of inhalation and exhalation, counting inhalations
only, or counting exhalations only.'"* Though some koans have become famous in the West
(e.g., what is the sound of one hand clapping?), in practice, beginners often silently repeat the
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sound “mu” while counting. As a student advances, there are many koans that may be worked
on over a period of years.*” This silent repetition allows the meditator to become fully
absorbed in the koan. In both counting of breaths and focusing on a koan, it is essential that
the concentration of the mind is on the counting or on the koan and not on respiration as
such.'™ No attempt is made to focus the mind on a single idea or experience; the meditator
sits, aware only of the present moment.*’

Spirituality and belief. It is generally accepted that Buddhist metaphysical beliefs are not
essential to the practice of Zen. At a spiritual level, Zen is considered a recognition of or,
more accurately, the constant participation of all beings in the reality of each being.*’ Sitting
should be based on the compassionate desire to save all sentient beings by means of calming
the mind; however, this belief is not essential to practice. Only the wish to save all sentient
beings and the strength to be disciplined in practice is necessary.'®*

Training. Depending on the purpose, Zen meditation may be practiced for a few minutes
or for many hours.

Criteria of successful meditation practice. Successful meditation practice is judged in
terms of the internal changes that are brought about by cultivating awareness. The practice of
Zen meditation should not be done with the aim of accomplishing some purpose or acquiring
something.'® Examples of incorrect aims or approaches include (1) sitting in order to
tranquilize the mind, (2) sitting to be empty in one's mind, (3) attempting to solve a koan as if
playing a guessing game, and (4) being motivated by a wish to escape from everyday
conflicts.'"™ Some Zen masters believe that it is acceptable for prospective students to be
motivated by desires for good health, composure, iron nerves, etc., because in time their
attachment to these less important purposes will be recognized.'® The successful practice of
Zen meditation is often described in terms of an awareness of the “true nature” of reality, of
discovering the extent to which ordinary experience is constructed and manipulated by our
interests, fears, and purposes. Thus, successful practice results in the realization that a
dreamlike absorption in personal intentions is actually the principal content of daily mental
life,* freeing the practitioner from circumstance and emotion.'*

Mindfulness-Based Stress Reduction

The MBSR program emerged in 1979 as a way to integrate Buddhist mindfulness
meditation into mainstream clinical medicine and psychology.'"” Originally designed by Dr.
Jon Kabat-Zinn at the University of Massachusetts Medical Center, the MBSR program was a
group-based program designed to treat patients with chronic pain. Since then, MBSR has also
been used to reduce morbidities associated with chronic illnesses such as cancer and acquired
immunodeficiency syndrome and to treat emotional and behavioral disorders.”

Main components. The mindfulness component of the program incorporates three
different practices: a sitting meditation, a body scan, and Hatha yoga. In addition to the
mindfulness meditation practice that forms the basis of the intervention, patients are taught
diaphragmatic breathing, coping strategies, assertiveness, and receive educational material
about stress.”® The foundation for the practice of MBSR is the cultivation of seven attitudes:

1. nonjudgment, becoming an impartial witness to your own experience;
2. patience, allowing your experiences to unfold in their own time;
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beginner's mind, a willingness to see everything as if for the first time;
trust, in your own intuition and authority and being yourself;
nonstriving, having no goal other than meditation itself;

acceptance, of things as they actually are in the present moment; and
not censoring one’s thoughts and allowing them to come and go.*®

NownkEwWw

In addition to these attitudes, a strong motivation and perseverance are considered
essential to developing a strong meditation practice and a high degree of mindfulness.*”® These
attitudes are cultivated consciously during each meditation session.”® As with other
mindfulness practices, posture and breathing are essential.*® The practitioner sits upright,
either on a chair or cross-legged on the floor, and attempts to focus attention on a particular
object, most commonly on the sensations of his or her own breath as it passes the opening of
the nostrils or on the rising and falling of the abdomen or chest.* Whenever attention wanders
from the breath, the practitioner will simply notice the distracting thought and then let it go as
attention is returned to the breath. This process is repeated each time that attention wanders
from the breath. The MBSR program incorporates formal meditation (i.e., seated, walking,
Yoga) and informal meditation (i.e., the application of mindfulness to the activities of daily
life). In informal practice, practitioners are reminded to become mindful of their breath to
help induce a state of physical relaxation, emotional calm, and insight.*®

The seated meditation is done either on the floor or on a straight-backed chair.* When
sitting on the floor, a cushion approximately 6 inches thick should be placed beneath the
buttocks. The practitioner may use the “Burmese” posture in which one heel is drawn in close
to the body and the other leg is draped in front, or a kneeling posture, placing the cushion
between the feet.*® The sincerity of effort matters more than how one is sitting.*® Posture
should be erect with the head, neck, and back aligned. The shoulders should be relaxed and
the hands are usually rested on the knees or on the lap with the fingers of the left hand above
the fingers of the right and the tips of the thumbs just touching each other.*®

The body scan is the first formal mindfulness technique that meditators do for a prolonged
period and is practiced intensively for the first 4 weeks of the program. Body scanning
involves lying on your back and moving the mind through the different regions of the body,
starting with the toes of the left foot and moving slowly upwards to the top of the head.
Scanning is done in silence and stillness.

The third formal meditation technique used in the MBSR program is mindful Hatha yoga.
It consists of slow and gentle stretching and strengthening exercises along with mindfulness
of breathing and of the sensations that arise as the practitioner assumes various postures™

Breathing. Breathing is passive and without any specific pattern.*

Attention and its object. During sitting meditation, the attention is focused on the
inhalation and exhalation of the breath or on the rising and falling of the abdomen. When the
mind becomes distracted with other thoughts, the attention is gently, but firmly returned to the
breath or abdomen. During the body scan, attention is focused on the bodily sensations. When
the mind wanders, attention is brought back to the part of the body that was the focus of
awareness.” In contrast to other Yoga practices, mindful Hatha yoga is focused less on what
the body is doing and more on maintaining moment-to-moment awareness. As in the seated
meditation and body scan, the attention is focused on the breath and on the sensations that
arise as the various postures are assumed.
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Spirituality and belief. MBSR was designed as a secular, clinical practice and its practice
does not require adopting any specific spiritual orientation or belief.

Training. The program consists of an 8-week intervention with weekly classes that last 2
to 3 hours. There is a day-long intensive meditation session between the sixth and seventh
sessions.*®* Participants also complete 45-minute sessions at home, at least 6 days a week for
8 weeks.*® During the 2-hour weekly sessions, participants are instructed in the informal and
formal practice of mindfulness meditation. Participants must commit to a daily, 45-minute
home practice of the skills taught during the weekly meetings.*® The components of practice
change as participants become more adept in sitting meditation, body scan, and Yoga. Body
scan is initially practiced at least once per day for 45 minutes for about 4 weeks. It is then
practiced every other day, alternating with Yoga.*®

Criteria of successful meditation practice. The proper practice is determined by an
experienced teacher. In the absence of any religious or spiritual component, the measure of
success is the achievement of successful outcomes, whether subjective (reduced perceived
stress, reduced anxiety, etc.) or objective (reduced blood pressure, reduction in medication
usage, etc.).

Mindfulness-Based Cognitive Therapy

Developed by Zindel Segal, Mark Williams, and John Teasdale in the 1990s as a method
for preventing relapse in patients with clinical depression, MBCT combines the principles of
cognitive therapy with a framework of mindfulness to improve emotional well-being and
mental health.”®'® Based on the MBSR program developed by Jon Kabat-Zinn, the original
aim of the MBCT program was to help individuals alter their relationship with the thoughts,
feelings, and bodily sensations that contribute to depressive relapse, and to do so through
changes in understanding at a deep level.'®

Main components. Like MBSR, the MBCT program incorporates seated meditation and
body scan. The practice teaches patients decentering (the ability to distance oneself from one's
mental contents), how to recognize when their mood is deteriorating, and techniques to help
reduce the information channels available for sustained ruminative thought-affect cycles and
negative reactions to emotions and bodily sensations.'”® The core skill that the MBCT
program aims to teach is the ability, at times of potential relapse, to recognize and disengage
from mind states characterized by self-perpetuating patterns of ruminative, negative thought.

Breathing. Breathing is passive and without any specific pattern.'®

Attention and its object. During seated meditation, the attention is focused on the
inhalation and exhalation of the breath or on the rising and falling of the abdomen. When the
mind becomes distracted, the attention is gently, but firmly, returned to the breath or
abdomen. During the body scan, attention is focused on the bodily. When the mind wanders,
attention is brought back to the part of the body that was the focus of attention.

Spirituality and belief. Like MBSR, MBCT was developed as a secular, clinical
intervention and does not require adopting any specific spiritual orientation or belief system.

Training. The program consists of an 8-week program, with one 2-hour session per week.
Classes contain approximately 12 students. The program is divided into two main
components: in sessions one to four, participants are taught to become aware of the constant
shifting of the mind and how to bring the mind to a single focus using a body scan technique
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and breathing. Participants also learn how the wandering mind can give rise to negative
thoughts and feelings. In sessions five to eight, participants learn how to handle mood shifts,
either immediately or at a future time.

Like the MBSR program, participants must continue the sessions at home for 6 or 7 days
and complete various homework exercises that teach and reinforce mindfulness skills and
help participants to reflect on their mindfulness practice.'®®

Criteria of successful meditation practice. The presence of an instructor who is adept in
the practice of mindfulness is crucial to the success of the program. It is generally believed
that if instructors are not mindful as they teach, the extent to which class members can learn
mindfulness will be limited.'® The proper technique is determined by an experienced
practitioner. The measure of success is the achievement of successful prevention of relapse
based on clinical criteria.

Yoga

The philosophy and practice of Yoga date back to ancient times, originating perhaps as
early as 5,000 to 8,000 years ago."'*''"” It has been argued that the rules or precepts set down
in the first systematic work on Yoga, Patanjali’s Yoga Sutras, do not set forth a philosophy,
but are practical instructions for attaining certain psychological states.''"''* It is important to
acknowledge the diversity of techniques subsumed under the term “Yoga.” Over many
millenia, different yogic meditative techniques had been developed and used to restore and
maintain health, and to elevate self-awareness and to also transcend ordinary states of
consciousness, and ultimately to attain states of enlightenment.' "

Yogic meditative techniques have been transmitted through Kundalini yoga, Sahaja yoga,
Hatha yoga and other yogic lineages.'"® Though there are numerous styles of Yoga;''* the
styles vary according to the emphasis and combination of four primary components: asanas,
pranayamas, mantras, and the various meditation techniques.'"” In Kundalini yoga, there are
thousands of different postures, some dynamic and some static, and also thousands of
different meditation techniques, many of which are disorder specific.''®'"” Kundalini yoga
meditation techniques are usually practiced while maintaining a straight spine, and employ a
large number of specific, and highly structured breathing patterns, various eye and hand
postures, and a wide variety of mantras. All of these techniques supposedly have different
effects and benefits in their respective combinations.

Within Hatha yoga, many “schools” have developed, each differing slightly in its
emphasis on the use of breathing and postures: in Bikram Yoga, practitioners perform the
same sequence of 26 asanas in each session; in Vini Yoga, emphasis on the breath makes for a
slower-paced practice. [yengar Yoga is distinguished from other styles by its emphasis on
precise structural alignment, the use of props, and sequencing of poses.''™!"” There are also
two Tibetan yogic practices, Tsa Lung and Trul Khor, that incorporate controlled breathing,
visualization, mindfulness techniques, and postures.'* In Yoga, it is also believed that the
practice of meditation techniques can be enhanced by the proper cleansing and conditioning
of the body through the asanas and breathing exercises, or pranayama techniques'' (though
pranayama places particular emphasis on techniques of breathing, some pranayama also
employ physical movements).'*

In addition to the schools of Yoga described above, TM® and the secular meditation
techniques RR and CSM are derived from classical yogic techniques.'* It is important to note
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that the techniques in any given school or type of Yoga represent distinct interventions, in
much the same way that psychodynamic, cognitive-behavioral, and interpersonal therapies
each involve different approaches to psychotherapy.124

The purpose of asanas, pranayams, and pratyahar (emancipation of the mind from the
domination of the senses) is to help rid the practitioner of the distractions of body, breath, and
sensory activity and to prepare the body and mind for meditation and spiritual
development.''* The use of mantras is said to help cleanse and restructure the subconscious
mind, and to help prepare the conscious mind to experience the various states of
superconsciousness. The more advanced Yoga practices lie in dharana (concentration),
dhyana (yogic meditation) and samadhi (absorption). Concentration involves attention to a
single object or place, external or internal (e.g., the space between the eyebrows, the tip of the
nose, the breath, a mantra [chanted loudly, softly, or silently] or attention to all of these
elements simultaneously). When the mind flows toward the object of concentration
uninterruptedly and effortlessly, it is meditation. When it happens for a prolonged period of
time it leads to samadhi, the comprehension of the true nature of reality that ultimately leads
to enlightenment and emancipates the practitioner from the bonds of time and space.'**"'**

Main components. Classical Yoga is an all-encompassing lifestyle incorporating moral
and ethical observances (yamas and niyamas), physical postures (asanas), breathing
techniques (pranayams), and four increasingly more demanding levels of meditation
(pratyahar, dharana, dhyana, and samadhi)."?*'?” Due to the incredible diversity of techniques
in yogic meditation practice, it is impossible to describe them in adequate detail here. Instead,
we have attempted to provide the reader with a very general description of the main
components of many yogic meditation techniques. The reader is directed to the reference list

o . . . 110,116,117,119,128,129
for more detailed information on specific Yoga styles or techniques.

The most common translation of “asana” is “posture” or “pose” and it refers to both
specific postures for gaining greater strength and flexibility and those used specifically to help
achieve proper concentration for meditation. Asanas are practiced either standing, sitting,
supine, or prone."*® The postures for strength and flexibility take each joint in the body
through its full range of motion, stretching, strengthening, and balancing each body part.
Depending on the particular yogic technique one follows and the individual level of practice,
each asana is held anywhere from a few breath cycles (as long as 2 minutes) to as long as 10
minutes or, in the case of some advanced practices, even 2.5 hours.

In most schools, during each posture attention is directed to the breath—to the deep, in-
out, rhythmic sensation—and awareness is brought to the area of the body that is being
stretched or strengthened."*® Though poses may be held for a few seconds to a few minutes,
the body can also be in constant dynamic motion. Muscles relax and loosen, changing the
shape of the pose, and the in and out breath moves in rhythm with the body. The practitioner
simply observes the physical or psychical sensations and emotions arising while suspending
judgment. The asanas are interspersed with brief moments of relaxation during which the
practitioner attempts to redirect or maintain an inward focus.'*°

In postures used specifically for meditation, for example in Kundalini yoga, the spine is
kept straight and the practitioner can be seated in a chair with the feet flat on the floor or
seated in a cross-legged posture, and specific directions are given regarding the positioning of
the arms, hands, and eyes, (e.g., the palms of the hands can be pressed together with the
fingers together pointing up at a 60-degree angle, and the sides of the thumbs rest on the
sternum in what is called “prayer pose,”'?’ and the eyes are closed as if looking at a central
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point on the horizon, the “third eye,” or the notch region between the eyes). A mantra (again
technique specific) may also be chanted, and/or a simple or complex breathing pattern may be
employed.'® Alternately, the eyes might be kept open and focused on the tip of the nose or
closed and focused on the tip of the chin or top of the head, again in conjunction with any
number of a wide variety of breathing patterns, and/or mantras.'* In Sahaja yoga,
practitioners sit in a relaxed posture with hands in front, palms upward. Attention is directed
to a picture placed in front with a candle lit before it. Gradually when thoughts recede,
meditators close their eyes and direct their attention to the “sahasrara chakra™ or top of the
head. The individual sits in meditation for about 10 to 15 minutes."' The amount to which the
eyes are open or closed also varies; eyes may be fully open, fully closed, or half-closed.

Breathing. A central focus for most yogic meditation techniques is the breathing
pattern.'"” Pranayams, or breathing exercises, involve the conscious regulation of rhythmic
breathing patterns, where some or all of the inspiration, breath retention, expiration, and
breath out phases are regulated according to specific ratios or times. The inspiration and
expiration phases can also be regulated by breaking each breath of the inspiration and
expiration into 4 parts, 8 parts, or 16 parts or only the inspiration may be broken while the
expiration remains unbroken."*” In addition, a breath pattern may be employed selectively
through either the left or right nostril (or a sequential combination of both), or specific
combinations of the nose and mouth. A wide variety of broken breath patterns have been
discovered that have varying effects. Some techniques may also require holding attention on
the imagined flow of energy along the spinal column collaterally with the breathing rhythm,
on the sensation of inhaled air touching and passing through the nasal passage, on other parts
of the body, or on a mantra.'*"'*?

In Hatha yoga, various patterns of respiration are closely coordinated with the body in
either a static posture or with movement."** There are many pranayama techniques described
in Hatha yoga texts; however, the practice of pranayama in this tradition has four primary
objectives: (1) a stepwise reduction in breathing frequency, (2) attainment of a 1:2 ratio for
the duration of inspiration and expiration respectively, (3) holding the breath for a period at
the end of inspiration that lasts twice the length of expiration, i.e., a 1:4 ratio between
inhalation and retention, and (4) mental concentration on breathing.'*""'** The four objectives
are united in the achievement of a single purpose, namely, the slowing down of respiration to
achieve an immediate intensification of consciousness through the elimination of external
stimuli."*®

Practices such as Sudarshan Kriya Yoga involve rhythmic breathing at different rates
following ujjayi pranayama (long and deep breaths with constriction at the base of throat) and
bhastrika (fast and forceful breaths through the nose along with arm movements)."*”'*® Other
practices, such as Iyengar Yoga, instruct the practitioner to breath through the nostrils only
while performing the asanas.'” Some varieties of pranayama require the practitioner to inhale
and exhale through one nostril selectively, a practice called unilateral forced nostril
breathing.'""'*” These breathing exercises are often practiced in combination with different
postural locks (bandhas). Bandhas are restrictive positions or muscle maneuvres that exercise
certain parts of the body. The most common of these are the abdominal lift (uddiyana
bandha), the root lock (mula bandha), and the chin lock (jalandhara bandha).'?

In Kundalini yoga, there are hundreds of different breathing patterns, each having unique
and specific benefits and effects. In “Sodarshan Chakra Kriya,” considered one of the most
powerful pranayama meditation techniques in Kundalini yoga, a unilateral forced nostril
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breathing pattern is employed selectively with inspiration through the left nostril, with breath
retention, and with selective expiration through the right nostril. During the breath retention
phase the abdomen is pumped in and out 48 times and a three-part mantra is mentally
repeated 16 times in phase with the abdominal pumping (one repetition of the three-part
mantra with three pumps), and the eyes are open and focused on the tip of the nose. As the
technique is mastered, the rate of respiration is eventually reduced to less than one breath per
minute and practiced for a maximum of 2 hours and 31 minutes.'*’

Attention and its object. Inherent in the practice of Yoga is an effortful progression
toward increased concentration, or, more precisely, toward entering a state in which the mind
is highly stable and still, consciously and purposely focused, and ordinary thoughts are
suspended, and the meditator is more aware of the present moment (samadhi).'*""'** This state
has been described as the complete merging of the subjective consciousness and the object of
focus.'*” Hatha yoga has been defined as gentle stretching and strengthening exercises with
constant awareness of breathing and of the sensations that arise as the meditator assumes
various postures.”*'*® By manipulating the body and making minute, detailed adjustments to
perfect each posture, a person develops “one-pointed” concentration and ceases to become
distracted by extraneous thoughts.'*

One Hatha yoga technique, Shavasana, or corpse pose, involves lying on the back, with
legs resting on the floor slightly apart, arms at the sides, palms facing up, and eyes closed.
This seemingly simple pose is actually one of the most demanding to perfect because of the
practitioner's need to achieve absolute stillness and total concentration as well as control over
the breath.'"” If drowsiness occurs, practitioners are told to increase the depth of their
breathing. If the mind is restless, attention to the breathing cycle or other bodily sensations is
encouraged. The goal is to rest in a state of relaxation, yet be aware of raw, sensory
information and to let go of any reactions or judgments.'*'

In Kundalini yoga, one complex meditation technique called “Gan Puttee Kriya”, with
multiple aspects of focus, is said to help eliminate negative thoughts, “psychic scarring,” and
acute stress.''® The practitioner sits with a straight spine, either on the floor or in a chair. The
backs of the hands are resting on the knees with the palms facing upward. The eyes are open
only one-tenth of the way, but looking straight ahead into the darkness, not the light below.
The practitioner chants consciously from the heart center in a natural, relaxed manner at a rate
of one sound per second. The practitioner begins by chanting “SA” (the A sounding like
“ah”), and touching the thumbtips and index fingertips together quickly and simultaneously
then chanting “TA” and touching the thumbtips to the middle fingertips, then chanting “NA”
and touching the thumbtips to the ring fingertips, then chanting “MA” and touching the
thumbtips to the little fingertips, then chanting “RA” and touching the thumbtips and index
fingertips, then chanting “MA” and touching the thumbtips to the middle fingertips, then
chanting “DA” and touching the thumbtips to the ring fingertips, then chanting “SA” and
touching the thumbtips to the little fingertips, then chanting “SA” and touching the thumbtips
and index fingertips, then chanting “SAY” (like the word “say”) and touching the thumbtips
to the middle fingertips, then chanting “SO” and touching the thumbtips to the ring fingertips,
then chanting “HUNG” and touching the thumbtips to the little fingertips. The thumbtips and
fingers touch with about 2 to 3 pounds of pressure with each connection which supposedly
helps to consolidate a circuit created by each thumb-finger link. The techniques can be
practiced for 11 minutes (or less) to a maximum of 31 minutes. When finished, the
practitioner remains in the sitting posture and inhales and holds the breath for 20 to 30
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seconds while shaking and moving every part of the body vigorously, with the hands and
fingers moving very loosely, then exhaling and repeating this two additional times,
immediately followed by opening the eyes and focusing them on the tip of the nose and
breathing slowly through the nose for one minute.

Spirituality and belief. Yoga is a science and philosophy of the human mind and bodys; it
is a way of life, moral as well as practical.'* Yoga predates all formal religions,"'*’ and,
perhaps for this reason, the practice of Yoga does not presuppose an individual’s commitment
to a particular philosophical or religious system.'**'*

Training. The ethical principles of Yoga describe the essential attitudes and values that
are needed to undertake the safe practice of Yoga. The physical practice of Yoga focuses on
the development of the strength, flexibility, and endurance of the body, strengthening of the
respiratory and nervous systems, development of the glandular system, and increasing the
ability to concentrate. In its complete form, Yoga combines rigorous physical training with
meditation practices, breathing, and sound/mantra techniques that lead to a mastery of the
body, mind, and consciousness. Both ancient commentaries on Yoga and more modern books
of instruction stress the importance of learning under the guidance of an experienced teacher,
Guru or Master.''%'?""** However, some Yoga techniques, especially asanas, pranayams, and
meditation techniques, have been described and illustrated in books and videos produced for
the purpose of self-study."*’ In terms of specific training requirements, it is recommended that
Yoga exercises be practiced daily, preferably in the morning, and on an empty stomach.'*
Exercises can last from 15 minutes to several hours and it can take several years of consistent
practice before a practitioner is able to practice properly the more demanding asanas and
meditation techniques.'*!

Criteria of successful meditation practice. The ideal instruction in and assessment of
Yoga techniques comes from a Guru or Master. Nevertheless, as books and video instruction
are available, it can be assumed that the practitioner is able, to varying degrees, to assess the
correctness of at least some asanas, pranayams, and a wide variety of meditation techniques.

Yoga is ultimately a tradition of spiritual self-discipline and practice for the pursuit of
enlightenment.'*® Like Vipassana and Zen Buddhism, the success of meditation practice is
judged on the basis of the practitioner achieving this state of enlightenment or other
intermediate psychological or spiritual states. For example, the central experience achieved
through Sahaja yoga meditation is a state called “thoughtless awareness” or “mental silence”
in which the meditator is alert and aware but is free of any unnecessary mental activity.'> The
state of thoughtless awareness is usually accompanied by emotionally positive experiences of
bliss. In general, the outcome of the meditative process is associated with a sense of relaxation
and positive mood and a feeling of benevolence toward oneself and others.'*

As Yoga also involves exercises to strengthen the body and voluntarily control different
aspects of breathing, success in these techniques can be evaluated against the standards for
practice (e.g., achieving a 1:4:2 ratio in inhalation, retention, and exhalation), or developing
the ability to reduce the rate of respiration to one breath per minute for 1 or 2 hours.
Successful practice can also be determined by a subjective and objective evaluation of the
achievement of some of the reported health benefits.
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Tai Chi

Tai Chi (also romanized as Tai Chi Ch’uan, T'ai Chi Ch'uan, Taijiquan, Taiji, or T'ai Chi)
has a history stretching back to the 13th century A.D. to the Sung dynasty.'*” There are five
main schools, or styles, of Tai Chi, each named for the style's founding family: Yang, Chen,
Sun, Wu (Jian Qian), and Wu (He Qin)."** Each style has a characteristic technique that
differs from other styles in the postures or forms included, the order in which the forms
appear, the pace at which movements are executed, and the level of difficulty of the
technique.'” Though differing in focus on posture and the position of the center of gravity, all
styles emphasize relaxation, mental concentration, and movement coordination.'*” Tai Chi
practice usually involves the need to memorize the names associated with each posture and
the sequence of postures.'*®

Main components. The practice of Tai Chi encompasses exercises that promote posture,
flexibility, relaxation, well-being, and mental concentration.'**'* It is characterized by
extreme slowness of movement, absolute continuity without break or pause, and a total
focusing of awareness on the moment.'*° Unlike most exercises that are characterized by
muscular force and exertion, the movements of Tai Chi are slow, gentle and light. The active
concentration of the mind is instrumental in guiding the flow of the body’s movements."'
Thus, Tai Chi is not only a physical exercise, but also involves training the mind, and this has
prompted some to consider the practice “moving meditation.”'**"** Although Tai Chi follows
the principles of other types of martial arts that focus on self-defense, its primary objective is
to promote health and peace of mind. In contrast to other martial arts, Tai Chi is performed
slowly, with deep and consistent breathing."”' The movements should be performed in a quiet
place that will help the practitioner to achieve a relaxed state. The muscles and joints are
relaxed and the body is able to move easily from one position to another. The spine is in a
natural erect position, and the head, torso, arms, and legs should be able to move freely and
gently. The upper body is straight, never bending forward or backward, or leaning left or
right.'>?

Breathing. Several different breathing techniques are employed in Tai Chi; however, the
principal breathing technique, called “natural breathing,” is the foundation for all other
breathing techniques. In natural breathing, the practitioner takes a slow, deep (but not
strained) breath, inhaling and exhaling through the nose. The mouth is closed, but the teeth
are not clenched. The tip of the tongue is held lightly against the roof of the mouth. As the air
is taken in, the lower abdomen expands. Once the lungs are adequately filled with air, the
person exhales and the lower abdomen contracts. The breath is never held. The eyes should be
lightly closed.">*

The movements of Tai Chi are coordinated with the breath, and the pattern of breathing
follows the succession of opposing movements of the arms: inhalation takes place when the
arms are extended outward or upward, exhalation occurs as arms are contracted or brought
downward. Breathing eventually becomes an unconscious part of the exercise; however, its
importance in the practice never diminishes.'”

Attention and its object. Throughout the practice, the mind remains alert but tranquil,
directing the smooth series of movements and focusing on one's internal energy. This active
concentration is integral to the practice.'*"'*! It has been argued that if Tai Chi movements are
performed without concentration, Tai Chi is no different from other forms of exercise. The
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variety and distinctiveness of the movements ensure that one concentrates on the execution of
the movements. "'

Spirituality and belief. Tai Chi derives its philosophical orientation from the opposing
elements of yang (activity) and yin (inactivity) and from gi (breath energy).'*’ In accordance
with the symbols of yin and yang, Tai Chi movements are circular. The movements are
designed to balance the qi, or vital energy, in the meridians of the body, and strengthen the qi,
thus preventing illness.'”” Like Yoga, the practice of Tai Chi does not require adopting a
specific spiritual or belief system and has been used clinically as a therapeutic intervention.

Training. The exercise routines of the different forms of Tai Chi vary in the number of
postures and in the time required to complete the routine,'*’ with some Tai Chi programs
being modified to suit the abilities of practitioners with declining physical and mental
function.'* Classical Yang Tai Chi includes 108 postures with some repeated sequences.
Each training session includes a 20-minute warm-up, 24 minutes of Tai Chi practice, and a
10-minute cooldown. The warm-up consists of 10 movements with 10 to 20 repetitions.
However, the exercise intensity depends on training style, posture, and duration.'>

When practiced solely as an exercise form, sessions should occur twice a day and last
about 15 minutes, 4 or more days per week.'"” Practitioners are not required to continue
training permanently with a Tai Chi teacher, and can continue practice as a form of self-
therapy.'*> When used as a system of self-defense, Tai Chi must be practiced with a Master
and long enough to develop a deep understanding and “body memory” of the movements.'>
However, as a healing practice, years of study are not required and the typical practitioner
may be able to learn the fundamental movements within a week.'>

Criteria of successful meditation practice. The overall aim is not to “master” the
movements, but to appreciate a developing sense of inner and outer harmony as the
movements become more fluid, yet controlled, and the mind more alert, yet peaceful.'* To
learn and practice Tai Chi successfully, practitioners must adopt and practice specific
traditional principles of posture and movement such as holding the head in vertical alignment,
relaxing the chest and straightening the back, using mental focus instead of physical force,
and seeking calmness of mind in movement.'**

Qi Gong

Qi Gong is classified as one of the practices known as “energy healing,” a category that
includes Reiki, therapeutic touch,'*® and the Korean practice of Chundosunbup. Dating back
more than 3,000 years to the Shang Dynasty (1600 to 1100 B.C.), Qi Gong is believed to be
the basis for traditional Chinese medicine."”’ Qi Gong is intimately connected with the
practice of Tai Chi in that both exercises utilize proper body positioning, efficient movement,
and deep breathing. A quiet focused mind is also essential to both. The main difference
between Qi Gong and Tai Chi is that Tai Chi is a martial art. Usually practiced slowly, Tai
Chi movements can be sped up to provide a form of self-defense, whereas this is not the case
with the forms of Qi Gong. As a result, the visualization that accompanies a particular form is
different: for a movement in Tai Chi that might involve visualizing the external consequences
of a motion (e.g., disabling one’s adversary), the same movement in Qi Gong would involve
the visualization of an internal consequence of qi flow (e.g., qi flowing down your arm,
healing your arthritis).'>> There are two forms of Qi Gong practice: internal (nei qi),
consisting of individual practice, and external (wai qi), whereby a Qi Gong practitioner
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“emits” qi for the purpose of healing another person.'>*'*® External Qi Gong is not a

meditative practice according to the working definition developed for this report. Specifically,
is not a self-applied practice, and there is a relationship of dependency between the
practitioner and the person being treated. For this reason, this review is restricted to studies
using internal Qi Gong.

Qi Gong is said to have several thousand forms. There are five main schools or styles of
Qi Gong, each emphasizing a different purpose for practice'”’ and incorporating different
exercises: Taoist, Buddhist, Confucian, Medical, and Martial.'*® It is believed that every Qi
Gong style has its own special training methods, objectives, and compatibility with an
individual's constitution and physique.'> Despite this variation in technique, the main
function of Qi Gong is to regulate the mind.'®

Main components. Qi Gong, literally “breathless exercise,” consists primarily of
meditation, physical movements, and breathing exercises. The main components of Qi Gong
vary, but most emphasize correct posture and body alignment, regulation of respiration,
posture, and mind, as well as self-massage and movement of the limbs."”>'** In general, Qi
Gong consists of two aspects: (1) dynamic or active Qi Gong, which involves visible
movement of the body, typically through a set of slowly enacted exercises, usually performed
in a relaxed stationary position;'*> and (2) meditative or passive Qi Gong, which comprises
still positions with inner movement of the diaphragm.'*® In some concentration practices, the
eyes are closed and the tip of the tongue touches the front of the upper palate.'® Essential to
both aspects of practice are alert concentration, precise control of abdominal breathing, and a
mental concentration on qi flow."*

Qi Gong, as a practice of self-regulation, includes regulation of the body (e.g., relaxation
and posture), breath (to breathe deeply and slowly), and mind (thinking and emotion).
Methods for the regulation of the mind vary. Some forms of Qi Gong stress thinking, e.g.,
focusing on a specific object or visualization. Other forms emphasize regulation of the
emotions (e.g., a peaceful and calm mood), but let thinking go or remain "no-thought."
Accordingly, Qi Gong techniques may be classified as one of two forms: concentrative Qi
Gong and nonconcentrative Qi Gong.'®' Self-practice of Qi Gong consists of three major
forms: guided movement (dynamic form), pile standing, and static meditation.'®> Whether
with motion or without, the aim of Qi Gong is to remove all thoughts and focus on a region of
the body known as “dantian” (the elixir field). As the body relaxes, the mind concentrates on
the elixir field and all other thoughts are erased, while respiration becomes deeper and
gradually decreases in frequency. When the respiration rate is decreased to four or five times
per minute, the subject falls into the so-called Qi Gong state.'®' It is recommended that a
student practice only one type of Qi Gong before learning another as not all techniques are
congruent.155

Breathing. Qi Gong breathing is characterized by a concentration of attention on dantian
in concert with inhalation, exhalation, and holding of breath in order to stimulate qi and
blood, and to strengthen the body."*’ There are many ways to regulate the breath in Qi Gong
including natural breathing, chest breathing, abdominal and reverse-abdominal breathing,
holding the breath, and one-sided nostril and alternating nostril techniques.'®

Attention and its object. A main tenet of Qi Gong is that intention can direct the qi
within the body; the mind leads the qi, and qi leads the blood."® To exert this control over qi,
the practitioner must calm the mind and clear it of thoughts. A person's success Qi Gong is
directly related to the ability to concentrate in this way. This is done by focusing the mind and
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body on correct breathing, and the visualization of qi as a substance moving through the
body.'®

Spirituality and belief. Qi Gong posits the existence of a subtle energy (qi) that circulates
throughout the entire human body. Pain and disease are considered to be the result of qi
blockage or imbalance; strengthening and balancing qi flow can improve health and ward off
disease."'®? Taoism, an ancient spiritual tradition in East Asia, is a philosophical perspective
underlying the practice of Qi Gong. The Tao is the indefinable ultimate reality—the process
involving every aspect in nature and in the entire universe. Similar to the worldviews of
Buddhism and Hinduism, Taoism emphasizes harmony with nature. The universe is viewed in
a dynamically continuous flow and constant change.'®

Basic concepts considered essential to the understanding of Qi Gong include qi, vital
energy, and gong, the skill, control, training, cultivation and practice of adjusting physical,
mental and spiritual phenomena. Yin and yang, two other crucial concepts, are
complementary opposites: yin signifies decrease, stillness, darkness, the six solid organs
(lungs, spleen, heart, kidneys, pericardium, and liver), and bodily substances; yang signifies
increase, activity, lightness, the upper and exterior parts of the body, the six hollow organs
(large intestine, stomach, small intestine, urinary bladder, gallbladder, san jiao [not an organ,
but the sum of the functions of transformation and interpenetration of various densities and
qualities of substance within the organism]), and bodily functions.'®

Training. Because of the possibility of Qi Gong-induced disorders from improper
practice, or from the combination of incongruent forms, proper coaching is considered
mandatory for safe Qi Gong practice.'” Qi Gong should be practiced twice daily for 20 to 30
minutes'®*'* with no single session exceeding 3 hours.'”

Criteria of successful meditation practice. Correctness of technique is judged by a Qi
Gong Master. No statement of the criteria for evaluating successful outcomes was available in
the literature.

Characteristics of Meditation Practices

Main Components

What are the main components of the various meditation practices? Which components are
universal and which ones are supplemental?.

The variety of meditation practices is an indication of the diversity of the combination of
main components and the way in which a given component may be emphasized in a practice.
Given the multitude of practices and the many variations or techniques within these practices,
it is impossible to select components that might be considered universal or supplemental
across practices. Some practices prescribe specific postures (e.g., Zen Buddhist meditation,
Tai Chi, Yoga) while others are less concerned with the exact position of the body (e.g., TM®,
RR, CSM). Some practices (e.g., Vipassana, Zen Buddhist meditation, Yoga, Tai Chi, and Qi
Gong) incorporate moving meditation, while others are strictly seated meditations (e.g.,
TM®, RR, and CSM). Some clinically-based practices (e.g., MBSR, MBCT), though guided
by the underlying practice of mindfulness, combine several techniques. In this, however, they
are not substantially different from older multifaceted meditation practices such as Yoga.

46



More detailed summaries addressing the main components used to describe individual
practices are described below and summarized in Table 4. However, it is worth noting here
some general conclusions that can be drawn from them. Though some statement about the use
of breathing is universal across the practices, this seems more indicative of the ubiquitousness
of breathing in humans rather than a universal feature of meditation practices per se. The
control of attention is putatively universal; however, as noted below, there are at least two
aspects of attention that might be employed and a wide variety of techniques for anchoring the
attention, no one of which is universal. In terms of the spiritual or belief component of
meditation, no meditation practice required the adoption of a specific religious framework.
However, if Taoist metaphysical assumptions of Qi Gong are crucial to correctly
understanding, visualizing, and guiding qi flow, then at least this practice would seem to
require the adoption of a particular belief system. Nevertheless, this aspect of all meditation
practices is poorly described, and it is unclear in what way and to what extent spirituality and
belief play a role in the successful practice of meditation at all levels. The amount of variation
in the described frequency and duration of practice make it difficult to draw generalizations
about the training requirements for meditation techniques. Lastly, the criteria for successful
meditation, for both the correct practice of the technique and the achievement of successful
outcomes, have not been described well in the literature.

Breathing

How is breathing incorporated in these practices? Are there specific breathing patterns that
are integral elements of meditation? Is breathing passive or directed?

The use of the breath is ubiquitous in all practices; however, the importance and attention
given to it vary from practice to practice. Each meditation practice and technique has a
breathing pattern or element that can be considered integral to that technique, whether the
breath is actively controlled in terms of its timing and depth (e.g., Zen Buddhist meditation,
Yoga, Tai Chi), or passive and “natural” (e.g., TM®, RR, CSM, Vipassana, MBCT). The
practice of Yoga, which covers thousands of techniques, uses both active and passive
breathing. Though the direction for active breathing may be relatively uniform across the
techniques in a given practice (e.g., Zen Buddhist meditation), other practices use a wide
array of breathing techniques that change according to the outcome desired (e.g., Kundalini
yoga). For those practices that utilize passive breathing, there is no consistent pattern or
rhythm as “breathing naturally” will vary from practitioner to practitioner.

Attention and Its Object

For each type of meditation practice, where is the attention directed during meditation (e.qg.,
mantra, breath, image, nothing)?

The purposeful focusing of attention is considered crucial in all meditation practices.

However, like breathing, the techniques for anchoring attention vary and there is no single
method shared by all practices. For those practices that use a mantra (e.g., TM®, RR, CSM),
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in some the mantra may be repeated silently, and in some aloud. The factors surrounding the
choice of the mantra vary and the nature of the mantra chosen will influence the number of
associations brought forth by the word and the vibrations caused by the vocalization of the
mantra. Some mantras will have no meaning to Western practitioners unfamiliar with Sanskrit
(e.g., TM®, CSM, Yoga), while others will (e.g., RR).

Other forms of meditation practice focus attention on bodily sensations (e.g., Vipassana,
MBSR, MBCT) or a body part (e.g., Tai Chi) to the exclusion of other thoughts. The so-called
mindfulness techniques focus on the breath and cultivate an objective openness to whatever
comes into awareness.”> Though this may be interpreted as not focusing attention, or, as it is
sometimes paradoxically phrased, as focusing on nothing, the attention is controlled and
directed with the aim of achieving a distance from one’s emotional and cognitive responses to
the objects in the field of attention. The difference between mindfulness meditation and other
practices lies in the acceptance of these other thoughts into the field of awareness.

Though the distinction between concentrative and mindfulness meditation has prima facie
validity, the reality is somewhat more complicated because some practices, such as Zen and
Vipassana, have phases where concentration is used, and for which certain techniques such as
counting or concentrating on a mantra are employed, while at other stages broad spaced
mindful attention is encouraged.

Spirituality and Belief

To what extent is spirituality a part of meditation? To what extent is belief a part of
meditation?

The one common feature of all meditation practices examined in this review is the
apparent ability to practice meditation without adopting a specific system of spiritual or
religious belief. However, the extent to which spirituality and belief are part of any given
meditation practice is poorly described. Furthermore, if the Taoist metaphysical assumptions
of Qi Gong are crucial to successfully understand, visualize, and guide qi, then at least this
practice requires adoping a specific belief system.

The extent to which spirituality or belief play a role in any meditation practice appears to
depend in large part on the individual practitioner. Though the traditional practices were
developed within specific spiritual or religious contexts (Vipassana, Zen Buddhist meditation,
Yoga, Tai Chi, Qi Gong), and therefore have spiritual or religious aspects, this does not mean
that a practitioner must adopt the belief systems upon which they were based. In addition,
some practices developed for purposes other than spiritual enlightenment; for example, Tai
Chi and Qi Gong were developed within a system martial exercise and Traditional Chinese
Medicine, respectively. Though Yoga, too, has spiritual and religious components, it is often
considered more properly a system of metaphysics and psychology, especially when the
ethical instructions are ignored. In summary, it appears that all meditation practices can be
performed, to some degree, without adopting a specific system of spirituality or belief.
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Training

What are the training requirements for the various meditation practices (e.g., the range of
training periods, frequency of training, individual and group approaches)?

Training refers to the specific periods of practice, the frequency and duration of practice,
and how long a practitioner is expected to train before becoming proficient in a given
technique. The training for meditation varies with periods of practice, ranging from 5 minutes
(RR, Vipassana) to several hours (Yoga). The frequency of practice ranges from daily
(MBSR, MBCT, Tai Chi, Vipassana, Yoga) to twice daily (TM®, RR, CSM, Qi Gong). Zen
meditation does not specify a frequency of practice. Few practices give a required duration of
practice; however, some (Yoga, Zen Buddhist meditation) give an indication of the time
required to master a given technique.

Criteria of Successful Meditation Practice

How is the success of the meditation practice determined (i.e., was it practiced properly)?
What criteria are used to determine successful meditation practice?

The criteria of successful meditation practice is understood both in terms of the successful
practice of a specific technique (i.e., the technique is practiced properly) and in terms of
achieving the aim of the meditation practice (e.g., leading to reduced stress, calmness of mind,
or spiritual enlightenment).

The successful practice of a specific technique is sometimes judged by an experienced or
master practitioner (TM®, MBSR, Yoga, Tai Chi, Qi Gong), and in some cases it can be
judged by the individual (RR, CSM). However, the proliferation of self-instruction books and
videos for some of the practices that also recommend an experienced teacher implies that
individuals may judge, to some degree, the success of a practice.
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Table 4. Characteristics of included meditation practices

M;ﬂéﬁtc'zn Main components Breathing Attention Spirituality/belief Training Criteria for success
Mantra meditation
T™® Sitting (no prescribed Passive, Attention directed to  No specific spiritual Taught in 4 Proper technique as
posture) unconnected to prescribed mantra or religious beliefs consecutive days judged by
Personalized Sanskrit repetition of Mantra repeated required (preceded by two experienced T™®
mantra mantra silently 1-hour lectures teacher; no
Eyes closed No description of and a 5-10 minute specific criteria
breathing interview) in a 1-
hour training
session and three
1.5 hour group
sessions.
Individual instruction
Practiced twice daily,
15-20 min/session
Instruction by
qualified TM®
teacher
Relaxation Comfortable posture Passive, but mantra  Attention focused on  No specific spiritual Taught in 5-min Proper technique
Response (sitting, kneeling, is “linked” to the breath or religious beliefs training session according to
squatting) exhalation Mantra repeated required Individual instruction subjective
Eyes open or closed Nasal silently Practiced twice daily, evaluation and
Can also include body Thoughts are 15-20 min/session measured against
scan and ignored and not before reported effects of
information 2hrs after a meal RR
sessions
Clinically Comfortable seated Passive, Attention directed to  No specific spiritual Taught in 2 1-hr Proper technique
Standardized posture unconnected to individually chosen or religious beliefs lessons according to
Meditation Sanskrit mantra repetition of mantra (1 of 16) required Individual instruction subjective

or individually chosen
mantra

Eyes open initially and
focused on pleasant
object, then closed
for repetition of
mantra

mantra

Mantra repeated
aloud and then at
decreasing volume
until it is repeated
silently

Thoughts
recognized, but
not focused on

or training manual

and audio tapes
Practiced twice daily

for 20 min/session

evaluation and
measured against
reports of effects
of CSM
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Table 4. Characteristics of included meditation practices (continued)

M;g'éztc'gn Main components Breathing Attention Spirituality/belief Training Criteria for success
Mindfulness meditation
Vipassana Cultivation of a Passive Attention is focused No specific spiritual or ~ No specific training  Proper technique
“mindful” attitude Nasal on the breath (first religious beliefs period given determined by
Seated posture on the inhalation required Session should experienced
and exhalation, last no longer meditator or by
then shifted to than one can self-evaluation
rims of the comfortably sit
nostrils) or on Novice meditators
bodily sensations no longer than
20 min
Zen Specific seated Active Attention focused on  No specific spiritual or ~ No specific training  Successful practice
postures (lotus or Inhale through nose, counting of breath, religious beliefs period given determined by
half-lotus), exhale through on a koan or “just required; however, Sessions may last experienced
positioning of mouth and nasal sitting.” attitude of from several teacher; specific
hands, mouth and only Breath counted by 1 nonpurposefulness minutes to personal
tongue Many breathing of 3 methods is essential several hours experience of the
Eyes half closed and patterns No attempt to focus true nature of
focused on point on on single idea or reality
floor experience
MBSR Cultivation of a Active Seated meditation: No specific spiritual or ~ Taught in an 8- Successful
“mindful” attitude (diaphragmatic attention focused religious beliefs week course meditation
Prescribed postures breathing) and on breath as it required; however, involving weekly requires the
Seated meditation passive passes edge of strong commitment 2-3 hr classes technique be

Body scan (supine
posture)
Hatha yoga postures

nostrils or on rising
and falling of
abdomen

Body scan: attention
focused on
somatic
sensations in the
part of the body
being “scanned.”

Hatha yoga:
attention focused
on breath and the
sensations that
arise as different
postures are
assumed

and self-discipline
are essential

and 45-min
sessions at
home 6 days a
week with
homework
exercises
After course,
practiced daily
for 45 min
Group instruction
by an
experienced
MBSR
practitioner

taught by an
teacher
experienced in
mindfulness
meditation;
achievement of
successful health
outcomes




(43

Table 4. Characteristics of included meditation practices (continued)

M;rcgéztéc;n Main components Breathing Attention Spirituality/belief Training Criteria for success
Mindfulness meditation (continued)
MBCT Based on MBSR Passive Seated meditation: No specific spiritual Taught in an 8-week  Successful
program attention focused or religious beliefs course involving meditation
Cultivation of on breath as it required weekly 2-hr requires the
“decentered” or passes edge of classes and 45- technique be
“mindful” nostrils or on rising min sessions at taught by an
perspective and falling of home 6 days a teacher
Seated meditation abdomen week with experienced in
Body scan Body scan: attention homework mindfulness
focused on exercises meditation;
somatic Program taught in 2 successful
sensations in the main components: prevention of
part of the body (1) teaching of depressive relapse
being “scanned mindfulness, (2) as determined by
learning to handle clinical evaluation
mood shifts
Group instruction by
an experienced
practitioner of
mindfulness
meditation
Yoga
Kundalini Emphasis of Active and passive Awareness for all No specific spiritual Regular daily Successful
yoga, components vary Techniques vary techniques is or religious beliefs practice from 15 technique is
Sahaja among “schools” but centered on the required unless min to several judged by the
yoga, and can include breath the ethical hours; instruction individual or Guru
Hatha yoga ethical observances, Some techniques component is by an experienced against the
(many physical postures, also focus on included Yogi or Guru; may standards for
styles) breathing techniques, posture take several years posture and
concentrative and or longer to breathing and
mindfulness properly execute against reported
meditation asanas and benefits of
pranayama successful

practice
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Table 4. Characteristics of included meditation practices (continued)

M;gé?égn Main components Breathing Attention Spirituality/belief Training Criteria for success
Tai Chi
Yang, Chen, A routine of slow, Active Attention is focused No specific spiritual Routines vary in Proper movement
Sun, Wu deliberate Nasal on movement and or religious beliefs number of and posture as
(Jian Qian), movements on one’s internal required postures and judged by
and Wu (He (movements and energy (qi) duration Classical experienced Tai
Qin) styles postures vary Yang-style Tai Chi Chi teacher
among schools) includes 108
Body relaxed, upper postures and
body erect, not takes
bending approximately 20-
Mouth closed, teeth 25 min to
not clenched complete; practice
also includes a 20-
min warm-up and
10-min cooldown
Should practice
everyday
Qi Gong
Many Meditation Active Attention is focused  No specific spiritual Practiced twice daily = Proper movement
techniques Prescribed posture for ~ Techniques vary on the “elixir field” or religious beliefs for 20-30 min with and posture as

seated meditation
Movements practiced

in a relaxed

stationary position
Breathing exercises

and on the
inhalation and
exhalation of the
breath

required

no single session
exceeding 3 hr

judged by
experienced Qi
Gong teacher
Safe practice
requires
instruction by
experienced Qi
Gong teacher




Search Results for Topics Il to V

The combined search strategies identified 11,030 citations. After screening titles and
abstracts, 2,366 references were selected for further examination. The manuscripts of 81 articles
were not retrieved (Appendix E).” The majority of the unretrieved studies were abstracts from
conference proceedings and articles from nonindexed journals and were requested through our
interlibrary loan service, but did not arrive within the 9-month cutoff that we established for
article retrieval. Therefore, the full text of 2,285 potentially relevant articles was retrieved and
evaluated for inclusion in the review. The application of the selection criteria to the 2,285 articles
resulted in 911 articles being included and 1,374 excluded. Figure 2 outlines study retrieval and
selection for the review.

The primary reasons for excluding studies were as follows: (1) the study was not primary
research on meditation practices (n=909), (2) the study did not have a control group (n= 280),
(3) the study did not report adequately on measurable data for health-related outcomes relevant
to the review (n= 170), (4) the study did not examine an adult population (n=9), and (5) the
study sample included less than 10 participants (n= 6) (Appendix E)*. The level of agreement
between reviewers for inclusion and exclusion of studies was substantial (kappa = 0.84, 95% CI,
0.80 to 0.87).

From 911 included articles, 108 were identified as multiple publications;'® that is, cases in
which the same study was published more than once, or part of data from an original report was
republished.'®® The multiple publications were not considered to be unique studies and any
information that they provided was included with the data reported in the main study (Appendix
F).* The report that was published first was regarded as the main study. In total, 803 articles
were included in this report 10 of which each reported on two studies. Therefore, this report
included 813 unique studies reported in 803 articles.

*Appendixes and evidence tables cited in this report are provided electronically at http://www.ahrq.gov/clinic/tp/medittp.htm
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Figure 2. Flow-diagram for study retrieval and selection for the review

Total number of citations retrieved from electronic and gray
literature searches
N = 11,030

Citations selected for further examination of titles and
abstracts
N = 2,366

Not retrieved

N =81
Articles retrieved and evaluated in full for inclusion
N = 2,285
Reasons for exclusions
- Not primary research on meditation
- - (909)
Amc,l\? i 'S%Uded ,\EJX=C|1U %‘;i - No control group (280)
’ - No measurable data for health-

related outcomes relevant to the
review (170)

- No adults (9)

- Sample size < 10 (6)

Multiple publications
N =108

Number of unique articles included
N = 803
- 793 articles each reporting one unique study
- 10 articles each reporting two studies

Unique studies
included in
Topic Il
N =813
I |
Unique studies Unique studies included in
included in Topic V Topic lll and IV
N =311 N =65
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Topic Il. State of Research on the Therapeutic Use of
Meditation Practices in Healthcare

General Characteristics

Eight hundred and thirteen studies provided evidence regarding the state of research on the
therapeutic use of meditation. Tables G1 to G3 of Appendix G" summarize the key
characteristics of studies included in topic II.

The studies were published between 1956 and 2005, with 51 percent of the studies (n = 417)
published after 1994. Most of the studies (86 percent, n = 701) were published as journal articles.
Seventy-nine (10 percent) were theses or dissertations, 25 (3 percent) were abstracts from
scientific conferences, and 5 (0.5 percent) were book chapters or letters. Three unpublished
studies (0.5 percent) were identified by contacting investigators. Studies were conducted in
North America (61 percent), Asia (24 percent), Europe (11 percent), Australasia (3 percent) and
other regions (1 percent).

Of the 813 studies included, 67 percent (n = 547) were intervention studies (286 RCTs, 114
NRCTs and 147 before-and-after studies), and 33 percent (n = 266) were observational analytical
studies (149 cohort and 117 cross-sectional studies).

Methodological Quality

Intervention studies. Overall, the methodological quality of the 286 RCTs was poor
(median Jadad score = 2/5; IQR, 1 to 2). Only 14 percent (n = 40) of the RCTs were considered
of high quality (i.e., Jadad scores greater than or equal to 3 points). Three studies'®’"'% obtained
4 points on the Jadad scale, and none obtained a perfect score (5 points). The remaining 246
RCTs had a high risk of bias.

The methodological quality of the RCTs was analyzed by the individual components of the
Jadad scale. We found that 21 percent (n = 60) described how the randomization was carried out.
Among these 60 trials, 75 percent (n = 45) reported adequate methods to randomize study
participants to treatment groups, whereas 25 percent (n = 15) used inappropriate and unreliable
methods (i.e., alternation or methods based on patient characteristics) that might have introduced
imbalances and jeopardized the estimates of the overall treatment effect.

The vast majority of RCTs (97 percent, n = 278) did not use double blinding to hide the
identity of the assigned interventions from the participant and assessor, or hide the hypothesis
from the instructor and participant or participant and assessor. One of them'” described an
inadequate method of double blinding while the others did not provide any description about the
double-blinding procedures. Finally, 51 percent (n = 145) of the RCTs provided a description of
withdrawals and dropouts from the study.

Concealment of treatment allocation (separating the process of randomization from the
recruitment of participants) was adequately reported in 12 (4 percent) RCTs and was inadequate
in 2 (1 percent) RCTs. The majority of RCTs (272, 95 percent) failed to describe how they

*Appendixes and evidence tables cited in this report are provided electronically at http://www.ahrq.gov/clinic/tp/medittp.htm
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concealed the allocation to the interventions under study. Finally, funding source was disclosed
in 41 percent (n = 118) of the RCTs. A summary of the methodological quality of RCTs is
presented in Table 5.

Table 5. Methodological quality of RCTs

Quality components N studies (%)

Randomization 286 (100)
Double blinding 8 (2.8)
Appropriate randomization 45 (15.6)
Appropriate double blinding
Inappropriate randomization 15 (5.2)
Inappropriate double blinding 1(0.3)
Description withdrawals 145 (50.7)
Total Jadad score (max 5); median (IQR) 2(1,2)
Number of high quality RCTs (Jadad score =3) 40 (13.9)
Appropriate concealment of allocation 12 (4.1)
Funding reported 118 (41.3)

IQR = interquartile range; RCT = randomized controlled trial

Overall, the quality of the 114 NRCTs was low (median modified Jadad score: 0/3; IQR, 0 to
1). Forty-six percent (n = 52) of the NRCTs obtained only 1 point out of 3 for the individual
components of the Jadad scale, most frequently for the description of withdrawals and dropouts.
The remaining 54 percent (n = 62) of the NRCTs did not score any points. Finally, the source of
funding was cited in 26 percent (n = 30) of the NRCTs. A summary of the methodological
quality of NRCTs is presented in Table 6.

Table 6. Methodological quality of NRCTs

Quality components N studies (%)

Double blinding

Appropriate double blinding

Inappropriate double blinding

Description withdrawals 52 (45.6)

Total modified Jadad score (max 3), median (IQR) 0(0,1)
Funding reported 30 (26.3)

NRCT = nonrandomized controlled trials

The quality of the 147 before-and-after studies was poor. Only 16 percent (n = 23) of the
before-and-after studies included representative samples of the target population. Descriptions of
the number of study withdrawals (31 percent, n = 45), reasons for study withdrawals (14 percent,
n = 20), and blinding of outcome assessors to intervention and assessment periods (2 percent, n =
3) were also infrequent. Better quality results were obtained for the homogeneity in the methods
for outcome assessment for the pre- and postintervention periods for all participants. Finally,
funding source was disclosed in 28 percent (n = 41) of the before-and-after studies. A summary
of the methodological quality of the before-and-after studies is presented in Table 7. Studies that
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were included in the analysis of the methodological quality of RCTs, NRCTs, and before-and-
after studies are summarized in Table G4 in Appendix G.

Table 7. Methodological quality of before-and-after studies

Quality components N studies (%)
Study population representative of the target population 23 (15.6)
The method of outcome assessment was the same for the pre and post intervention periods for 140 (95.2)
all participants

Outcome assessors were blind to intervention and assessment period 3(2)

Description of the number of study withdrawals 45 (30.6)
Description of the reasons for study withdrawal 20 (13.6)
Funding reported 41 (27.9)

Observational analytical studies. The quality of reporting of cohort studies was evaluated
with the individual components of the NOS scale regarding the selection and comparability of
the cohorts, and outcome assessment. Overall, the methodological quality of the 149 cohort
studies was poor (median NOS score = 3/9 stars; IQR; 2 to 4), suggesting a high risk of bias in
these studies. Table 8§ displays the methodological quality of the cohort studies assessed with the
NOS scale.

*Appendixes and evidence tables cited in this report are provided electronically at http://www.ahrq.gov/clinic/tp/medittp.htm
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Table 8. Methodological quality of cohort studies (NOS scale)

Quality components

N studies (%)

Representativeness of the exposed cohort

Truly representative of the average group in the community* 12 (8.1)
Somewhat representative of the average group in the community* 43 (28.9)
Selected group of participants 88 (59.1)
" No description of the derivation of the cohort 6 (4.0)
5 Selection of the nonexposed cohort
<
8 Drawn from the same community as the exposed cohort* 56 (37.6)
g Drawn from a different source 79 (53.0)
S No description of the derivation of the nonexposed cohort 14 (9.4)
é Ascertainment of exposure
% Secure record” 10 (6.7)
2 Structured interview 4 (2.7)
Written self-report 21 (14.1)
No description of exposure ascertainment 114 (76.5)
Ascertainment of outcome
Demonstration that the outcome(s) of interest was not present at the start 10 (6.7)
of the study*
Study controls for two or more important confounding factors* 48 (32.2)
; 2 Study controls for at least one important confounding factor* 51 (34.2)
= O
g S No adjustment for important confounding factors in the design or analysis 50 (33.6)
5 o of the study
Q c
E =1
o)
O

* Positive responses earn stars for the final score.
IQR = interquartile range; NOS = Newcastle-Ottawa Scale
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Table 8. Methodological quality of cohort studies (NOS scale) (continued)

Quality components N studies (%)
Assessment of outcome
Independent blind assessment* 24 (16.1)
Record linkage* 85 (57.0)
E Self-report 38 (25.5)
g No description of outcomes assessment 2(1.3)
é Length of followup
$ Followup long enough for outcomes to occur* 44 (29.5)
g Adequacy of followup of cohorts
% Complete followup (all subjects accounted for)* 17 (11.4)
o Subijects lost to followup unlikely to introduce bias* 12 (8.1)
Lost to followup likely to introduce bias 8(5.4)
No description of losses to followup 112 (75.2)
NOS total score (max 9); median (IQR) 3(2,4)

In general, the cohort studies failed to protect against selection bias when assembling the
exposed and nonexposed cohorts. Participants in 60 percent (n = 94) of the studies were not
representative of the target population about which conclusions were to be drawn. The selection
of the nonexposed cohort was equally compromised (62 percent, n = 93).

Detection bias affecting the ascertainment of both exposure and outcome was introduced in
139 (93 percent) studies. These studies did not use reliable methods to ensure that no differences
in accuracy of exposure data between the cohorts existed. A similar proportion was found for
studies that failed to demonstrate that the outcomes of interest were not present at the start of the
study. Similarly, 105 (71 percent) cohort studies did not provide enough information to assess
whether the length of the followup period was sufficient for outcomes to occur.

Attrition bias was substantial; only 20 percent (n = 29) of the studies reported followup rates
unlikely to introduce differences between the comparison groups. The only methodological
component that did not appear to be severely jeopardized was the control of confounders in the
design or analysis. Sixty-six percent (n = 99) of the cohort studies adjusted for potential
confounders either in the design or analysis. Finally, 28 percent (n = 41) of the cohort studies
reported the source of funding.

The methodological quality of the cross-sectional studies was poor (median NOS total score
= 2/6 stars; IQR, 1 to 3). The methodological characteristics of cross-sectional studies are
summarized in Table 9. The cross-sectional studies had less prominent methodological
weaknesses than the cohort studies.

Over half of the cross-sectional studies (53 percent, n = 62) chose study groups that were at
least somewhat representative of the target population. However, only 21 percent of the studies
(n = 24) drew the comparison groups from the same population as the study group. None of the
studies used secure methods for ascertainment of exposure. Half of the cross-sectional studies
(54 percent, n = 63) adjusted for potential confounders either in the design or analysis and used
relatively reliable methods for assessing the outcomes (53 percent, n = 62). Finally, only 27 (23
percent) cross-sectional studies disclosed their source of funding.

Studies that were included in the analysis of the methodological quality of cohort and cross-
sectional studies are summarized in Table G5 in Appendix G.”

*Appendixes and evidence tables cited in this report are provided electronically at http://www.ahrq.gov/clinic/tp/medittp.htm
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Table 9. Methodological quality of cross-sectional studies (NOS scale)

Quality components N studies (%)

Representativeness of the study group
w Truly representative of the average group in the community* 1(0.9)
é‘ Somewhat representative of the average group in the community* 61 (52.1)
5 Selected group of participants 12 (10.3)
§ No description of the derivation of the study group 43 (36.8)
g Selection of the comparison group
g Drawn from the same community as the study group* 24 (20.5)
8 Drawn from a different source 56 (47.9)
;'C-'_ No description of the derivation of the comparison group 37 (31.6)
g Ascertainment of exposure
B Secure record*®
ﬁ Structured interview

Written self-report 2(1.7)

No description of exposure ascertainment 115 (98.3)
Study controls for two or more important confounding factors* 49 (41.8)
S c
23
Z8 8 Study controls for at least one important confounding factor* 14 (12)
Q
g £ § No adjustment for important confounding factors in the design or analysis of the 54 (46.2)
g 8o study
3£
Assessment of outcome
- Independent blind assessment*
g E Record linkage* 62 (53.0)
[7]
§ § Self-report 52 (44.4)
© No description of outcomes assessment 3(2.6)
NOS total score (max 9); median (IQR) 2(1,3)

* Positive responses earn stars for the final score.
IQR = interquartile range; NOS = Newcastle-Ottawa Scale

Meditation Practices Examined in Clinical Trials and Observational
Studies

Eight hundred and thirteen studies described meditation practices examined in intervention
studies (RCTs, NRCTs, and before-and-after studies) and observational analytical studies (cohort
and cross-sectional studies with control groups).

Overall, 86 percent (n = 698) of the studies reported on single interventions, whereas 14
percent (n = 115) reported on composite interventions. The composite interventions included
either meditation practices combined with each other, or with other therapeutic strategies within
holistic treatment programs. Table 10 reports the type of meditation practices that have been
examined in intervention studies and observational analytical studies. Table G6 in Appendix G

*Appendixes and evidence tables cited in this report are provided electronically at http://www.ahrq.gov/clinic/tp/medittp.htm
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provides the references of studies included for this question along with their distribution by
meditation practice and study design.

Table 10. Meditation practices examined in intervention and observational analytical studies

Intervention studies (n) Observational analytical

Meditation practice studies (n) Total
RCT NRcT Before-and-  oopo Cross- ")
after sectional
Mantra meditation 111 30 31 105 60 337
Mindfulness meditation 50 25 28 12 12 127
Meditation (ND) 11 6 2 1 1 21
Miscellaneous meditation 3 3 2 3 11
practices
Qi Gong 13 9 7 8 37
Tai Chi 29 17 20 4 18 88
Yoga 69 36 54 18 15 192
Total 286 114 147 149 117 813

ND = not described; NRCT = nonrandomized controlled trials; RCT = randomized controlled trials

Mantra meditation. Forty-one percent (n = 337) of the included studies reported on
interventions involving the use of a mantra as a pivotal component for the practice of meditation.
The studies were published from 1972 to 2005, with 1986 the median year of publication (IQR,
1978 to 1991). Study sample sizes ranged from 10 to 602,000 participants with a median of 40
participants per study (IQR, 24 to 68).

A variety of mantra meditation techniques were assessed in the studies. The majority of the
studies (68 percent, n = 230) focused on TM® or the TM®-Sidhi program. Fifteen percent (n
= 51) reported on Benson’s RR, and nine percent (n = 31) assessed practices in which words or
phrases (mantra) were chanted aloud or silently and used as objects of attention. Mantra
meditation techniques such as CSM, and SRELAX that are similar to TM®, but developed
specifically for clinical purposes, were assessed in four percent (n = 12) of the studies”. Acem
meditation, an amalgam of traditional meditation techniques and Western psychological theory
and practices, was evaluated in two percent (n = 7) of the studies. Finally, three percent of the
studies focused on other mantra techniques such as Ananda Marga (n = 3), concentrative prayer
(n=2), and Cayce’s meditation (n = 1).

Design and methodology. Thirty-three percent (n = 111) of the studies on mantra meditation
were RCTs, 31 percent (n = 105) were cohort studies, 18 percent (n = 60) cross-sectional studies,
and 9 percent for each of before-and-after studies (n =31) and NRCTs (n = 30). The
methodological quality of intervention studies on mantra meditation was poor: The median Jadad
score for RCTs was 1/5 (IQR, 1 to 2). Only 13 out of 111 RCTs (12 percent) scored 3 points or
more on the Jadad scale and thus could be considered high quality. The median modified Jadad
score for NRCTs was 0.5/3 (IQR, 0 to 1). The quality of before-and-after studies was poor. The
methodological quality of observational studies was also low, with a median NOS total score for
cohort studies of 3/9 stars (IQR, 2 to 4) and a median NOS total score for cross-sectional studies
of 2/6 stars (IQR, 1 to 3). There were major deficiencies in the selection and comparability of the
study groups.

Mindfulness meditation. Sixteen percent of the studies (n = 127) described the use of
mindfulness meditation techniques, such as MBSR (n = 49), mindfulness meditation techniques
not further described (n = 37), Zen Buddhist meditation (n = 28), MBCT (n = 7), and Vipassana
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meditation (n = 6). The studies were published from 1964 to 2005, with a median year of
publication of 2001 (IQR, 1992 to 2003). Study sample sizes ranged from 10 to 719 with a
median number of 39 participants per study (IQR, 23 to 73).

Design and methodology. Thirty-nine percent (n = 50) of the studies on mindfulness
meditation were RCTs, 22 percent (n = 28) were before-and-after studies, 20 percent (n = 25)
NRCTs, and 9 percent for each of cohort (n = 12) and cross-sectional studies (n = 12). The
methodological quality of intervention studies on mindfulness meditation was low (RCTs
median Jadad score = 2/5; IQR, 1 to 2; NRCTs median modified Jadad score: 0.5/3; IQR, 0 to 1).
The quality of before-and-after studies was poor. Only 7 of 50 RCTs (14 percent) scored 3 or
more points in the Jadad scale and were thus considered high quality. The observational studies
also exhibited major methodological shortcomings (cohort studies median NOS total score: = 3/9
stars; IQR, 2 to 4; cross-sectional studies median NOS total score: 3/6; IQR, 1 to 3), particularly
in the areas of selection and comparability of the study groups.

Meditation practices not described. Three percent of the included studies (n = 21) reported
on meditation practices that were not described. The studies were published from 1974 to 2004,
with a median year of publication of 1998 (IQR, 1990 to 2002). Study sample sizes ranged from
10 to 230 with a median number of 46 participants per study (IQR, 27 to 97).

Design and methodology. Almost half (n = 11) of the studies were RCTs, six were NRCTs,
two before-and-after studies, one cohort and one cross-sectional study. The methodological
quality of the intervention studies was low (RCTs median Jadad score = 1.5/5; IQR, 1 to 2;
NRCTs median modified Jadad score = 0/3; IQR, 0 to 0). Only 1 out of 11 RCTs scored 3 or
more points on the Jadad scale and thus was considered high quality. The quality of before-and-
after studies was poor. The cohort and cross-sectional studies obtained three and two stars on the
NOS scales, respectively. Both studies failed to select unbiased study samples, thus
compromising the comparability of the groups.

Miscellaneous meditation practices. One percent of the included studies (n = 11) reported
on interventions that combined different meditation techniques in a single intervention. The
studies were published from 1980 to 2005, with a median year of publication of 1985 (IQR, 1981
to 1993). Sample sizes ranged from 11 to 340 with a median number of participants per study of
84 (IQR, 20 to 181).

Design and methodology. Three out of 11 studies were RCTs, 3 were before-and-after
studies, 2 were cohort studies, and 3 were cross-sectional studies. The methodological quality of
studies on miscellaneous meditation practices showed important flaws. All RCTs scored 2 points
on the Jadad scale and were considered low quality. The quality of before-and-after studies was
also poor. The observational studies exhibited the same methodological flaws as the studies of
other interventions described above (cohort studies median NOS total score = 3/9 stars; IQR, 1 to
3; cross-sectional studies median NOS total score = 2/6; IQR, 2 to 3).

Qi Gong. Five percent of the included studies (n = 37) reported on Qi Gong interventions.
The studies were published between 1956 and 2005, with a median year of publication of 2000
(IQR, 1996 to 2004). Study sample sizes varied from 10 to 254 with a median number of 36
participants per study (IQR, 22 to 73).

Design and methodology. Thirty-five percent (n = 13) of the studies on Qi Gong were RCTs,
24 percent (n = 9) were before-and-after studies, 19 percent cohort (n = 7), and 22 percent cross-
sectional studies (n = 8). The methodological quality of studies on Qi Gong was poor (RCTs
median Jadad score = 1/5; IQR, 1 to 2), all scoring less than 3 points on the Jadad scale. The
quality of before-and-after studies was also poor. The quality of observational studies was low
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(cohort studies median NOS total score = 2/9 stars; IQR, 2 to 4; cross-sectional studies median
NOS total score =2.5/6; IQR, 2 to 3). Major deficiencies were found in the selection and
comparability of the study groups.

Tai Chi. Eleven percent of the included studies (n = 88) reported on Tai Chi interventions.
The studies were published from 1977 to 2005, with a median year of publication of 2002 (IQR,
1998 to 2004). Study sample sizes ranged from 10 to 311 with a median number of participants
per study of 39 (IQR, 25 to 65).

Design and methodology. Thirty-three percent (n = 29) of the studies on Tai Chi were RCTs,
23 percent (n = 20) were before-and-after studies, 19 percent (n = 17) NRCTs, 20 percent (n
= 18) cross-sectional studies, and 4.5 percent (n = 4) were cohort studies. The methodological
quality of studies on Tai Chi was poor (RCTs median Jadad score = 2/5; IQR, 1 to 3; NRCTs
median modified Jadad score = 1/3; IQR, 0 to 1). Nine out of 29 RCTs scored 3 or more points
on the Jadad scale and thus were considered high quality. The quality of before-and-after studies
was also low. The observational studies exhibited major flaws and were likely to be affected by
bias (cohort studies median NOS total score = 2/9 stars; IQR, 2 to 4; cross-sectional studies
median NOS total score = 2/6; IQR, 2 to 4).

Yoga. Twenty-four percent of the included studies (n = 192) reported on interventions
involving Yoga practices. The studies were published between 1968 and 2005, with a median
year of publication of 1998 (IQR, 1991 to 2002). Study sample sizes ranged from 10 to 335 with
a median of 40 participants (IQR, 23 to 70).

Design and methodology. Thirty-six percent (n = 69) of the studies on Yoga interventions
were RCTs, 28 percent (n = 54) were before-and-after studies, 19 percent (n =36) NRCTs, 9
percent (n = 18) cohort studies, and 8 percent (n = 15) were cross-sectional studies. The
methodological quality of studies on Yoga was low (RCTs median Jadad score = 1/5; IQR, 1 to
2; NRCTs median modified Jadad score = 0/3; IQR, 0 to 1). Fourteen percent (n = 10) of the
RCTs on Yoga scored 3 points or more on the Jadad scale and were considered high quality. The
quality of before-and-after studies was also poor. The methodological quality of observational
studies was low (cohort studies median NOS total score: = 3.5/9 stars; IQR, 2.5 to 5; cross-
sectional studies median NOS total score = 3/6; IQR, 1 to 3).

Tables 11 to 15 provide a comparative summary of the methodological quality of the studies
classified according to the seven categories of meditation practices described in this report.

64



Table 11. Methodological quality of RCTs by meditation practice*

So %5 2 355
N £52 =58 %gd =58 52 §R 43
Quiality criteria =EEA 3= 29, S=%u O it <8
=%c 2%e 3B3e S%IE s cE > £
g~ S E = ® ©nES
a =
Randomization; n (%) All All All All All All All
Double blinding; n (%) 2(1.2) 1(2.0) 1(3.4) 4 (5.8)
Appropriate 15 (13.3) 8 (16.0) 2 9(31.0) 11 (15.9)
randomization; n (%)
Appropriate double
blinding; n (%)
Inappropriate 3(2.7) 1(2.0) 1 2 1(3.4) 7(10.1)
randomization; n (%)
Inappropriate double 1(1.4)
blinding; n (%)
Description withdrawals; 50 (45.0) 27 (54.0) 5 3 8 19 (65.5) 33 (47.8)
n (%)
Total Jadad score (max 1(1,2) 2(1,2) 1(1,2) 2(2,2) 1(1,2) 2(1,3) 1(1,2)
5); Median (IQR)
Number of high quality 13 (11.6) 7 (14.0) 1 9 (31) 10 (14.4)
RCTs (Jadad scores
23); n (%)
Appropriate concealment 3(2.7) 1(2.0) 3(10.3) 5(7.2)
of allocation; n (%)
Funding reported; n (%) 49 (44.1) 20 (40.0) 3 7 10 (34.4) 28 (40.6)
* Percentages are reported for N > 20 only
IQR = interquartile range; ND = not described
Table 12. Methodological quality of NRCTs by meditation practice*
Mantra Mindfulness Med't&.ltlon C o
. N I L practices Tai Chi Yoga
Quality criteria meditation meditation _ -
z _ (ND) (n=17) (n =36)
(n =30) (n =25) _
(n=6)
Double blinding; n (%)
Appropriate double blinding; n
(%)
Inappropriate double blinding; n
(%)
Description withdrawals; n (%) 15 (50.0) 14 (56.0) 9 (52.9) 14 (38.9)
Total modified Jadad score, (max 0.5(0, 1) 1(0,1) 0(0,0) 1(0,1) 0(0,1)
3); Median (IQR)
Funding reported; n (%) 5(16.7) 7 (28.0) 7 (41.2) 9 (25)

*Percentages are reported for N > 20 only
IQR = interquartile range; ND = not described

65



Table 13. Methodological quality of before-and-after studies by meditation practice*

S

= (%) 8 ‘3

© n < c = o c 1)

=~ L O~ o DO O~ o __ —_ —

S H c=9Q S oN cE= o0m S o £ Q o X
Quiality criteria e 0 = n = § o 8SEsw §ou o ¢ 20

< S ESC =L 8895 = £ f_G:: > =

3 s =

=

Study population 1(3.2) 11 (39.3) 1 2 1 4 (20) 3 (5.5)
representative of the target
population; n (%)

The method of outcome 29 (93.5) 25 (89.3) 2 3 8 20 (100) 53
assessment was the same (98.1)
for the pre and
postintervention periods for
all participants; n (%)

Outcome assessors were 2 (6.4) 1(5) -
blind to intervention and
assessment period; n (%)

Description of the number of 12 (38.7) 15 (53.6) 3 1 6 (30) 8 (14.8)
study withdrawals; n (%)

Description of the reasons for 4 (12.9) 5(17.8) 2 1 4 (20) 4(2.1)
study withdrawal; n (%)

Funding reported; n (%) 4 (12.9) 7 (25) 2 5 3(15) 20 (37)

* Percentages are reported for N > 20 only
ND = not described
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Table 14. Methodological quality of cohort studies by meditation practice*

P~ %)
s @%c_ =2 2c, >
g££8 228 £,9 2281 g g9 o @
Quality criteria c= Sy =280 S50 G o S
° helue] T =SS 00 ©Cc R () >
= 0c c0E&E 25— o0=— Hv = £
g~ S E = a ©0E <
a =
Truly representative of the 10 (9.5) 2
community; n (%)
Somewhat representative of the 29 (27.6) 4 1 2 6
community; n (%)
Selected group of participants; n (%) 62 (59.0) 6 1 5 2 11
No description of the derivation of the 4 (3.8) 1 1
" cohort; n (%)
S  Drawn from the same community as 38 (36.2) 5 3 3 6
§ the exposed cohort; n (%)
2 Drawn from a different source; n (%) 56 (53.3) 7 4 10
‘5 No description of the derivation of the 11 (10.5) 1 2
5 nonexposed cohort
E Secure record; n (%) 7 (6.7) 1 2
& Structured interview; n (%) 2 1
Written self-report; n (%) 11 (10.5) 6 1 2 1
No description of exposure 87 (82.9) 3 1 2 6 1 14
ascertainment; n (%)
Demonstration that the outcome(s) of 7(6.7) 1 1 1
interest was not present at the start
of the study; n (%)
Study controls for two or more 32 (30.5) 3 1 2 9
- confounding factors; n (%)
S Study controls for at least one 39 (37.1) 2 3 6
g confounding factor; n (%)
g' No adjustment for confounding 34 (32.4) 7 1 3 3
8 factors in the design or analysis of
the study; n (%)
Independent blind assessment; n (%) 16 (15.2) 2 1 4
Record linkage; n (%) 64 (61.0) 5 4 3 8
‘ac'; Self-report; n (%) 23 (21.9) 6 1 1 6
g No description of outcomes 2(1.9)
3 assessment; n (%)
[]
z Followup enough for outcomes 27 (25.7) 5 1 1 2 8
g to occur; n (%)
§ Complete followup (all subjects 7(6.7) 2 1 1 5
8 accounted for); n (%)
Subjects lost to followup unlikely 9(8.6) 2

to introduce bias; n (%)

*Percentages are reported for N > 20 only
ND = not described; NOS = Newcastle-Ottawa Scale
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Table 14. Methodological quality of cohort studies by meditation practice (continued)

8 (%]
S2 $5< 52_353%_ o
o £28 =25 g,9c288 58 59 5%
Quiality criteria c=7 220 =381 S=Eo o | o Il
S8. T8c 3z£3¥8TE z&  fs > £
g = = e~ 29 Q £a o =
p= .
a =
Lost to followup likely to 6 (5.7) 1 1
= introduce bias; n (%)
g No description of losses to 83 (79.0) 6 2 6 2 12
LS followup; n (%)
o O
0 S
n c
o E
()
£ 8
5L
(&)
=
O
NOS total score (max 9); Median (IQR) 3(2,4) 3(2,4) 3 3(1,3) 2(2,4) 2(2,4) 35(25,5)
Funding reported; n (%) 22 (21.0) 4 1 4 3 7
Table 15. Methodological quality of cross-sectional studies by meditation practice*
S
= 7] 8 2
© n S c = o< wn
= QO 0o o — o __ — —~
- 38 fE9gy7igle %o gE g
Quiality criteria =T S22y =291 8sE ol = I S
se 23 85S88LE HE e T &
= s E =3 ©wEg<e
[ o =
=

-_—
—
-
~
3

Truly representative of the
community; n (%)

Somewhat representative of the 27 (45.0) 6* 1 3 6 13 5
community; n (%)

the comparison group; n (%)
Secure record; n (%)

a Selected group of participants; n 6 (10.0) 2 2 2 2
3 (%)

© No description of the derivation of 26 (46.3) 4 3 8
c

2 the study group; n (%)

g Drawn from the same community 14 (23.3) 2 1 2 1 2 2
£ as the study group; n (%)

Q

8 Drawn from a different source; n 25 (41.7) 6 1 6 13 5
£ (%)

E No description of the derivation of 21 (35.0) 4 1 3 8
i)

©

2

[5]

n

Structured interview; n (%) .

Written self-report; n (%) 1(1.7) 1

No description of exposure 59 (98.3) 11 1 3 8 18 15
ascertainment; n (%)

* Percentages are reported for N > 20 only
ND = not described; NOS = Newcastle-Ottawa Scale
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Table 15. Methodological quality of cross-sectional studies by meditation practice (continued)

c
2 5 ©
— [7)] S
S $6~6Z_386¢9 - ~
o 38 :£38£,9E8£8s £ 5% g8
Quiality criteria = 3= 231 8=%F o it Sl
s 282 88EZBEE FE fe >
= SE S8 2E°
[ a =
=
Study controls for two or more 23 (38.3) 6 2 3 8 8
- confounding factors; n (%)
Z Study controls for at least one 7(11.7) 2 3 1 1
g confounding factor; n (%)
g' No adjustment for confounding 30 (50) 4 1 1 2 9 6
8 factors in the design or analysis
of the study; n (%)
Independent blind assessment; n (%) .
:,C: Record linkage; n (%) 28 (46.7) 6 4 16 8
G Selfreport; n (%) 29 (483) 6 1 3 4 2 7
[0}
[)]
® No description of outcomes 3(5.0)
g assessment; n (%)
8
=
o
NOS total score (max 9); Median (IQR) 2(1,3) 3(1,3) 2 2(2,3) 25(2)33) 2(24) 3(1,3)
Funding reported; n (%) 6 (10) 3 3 4 11 3

Control Groups Used in Studies on Meditation Practices

Six hundred and sixty-eight studies contributed data for this question (402 intervention
studies [RCTs and NRCTs] and 266 observational analytical studies [cohort studies and cross-
sectional studies with control groups]). One hundred and forty-five studies were excluded from
this analysis because they were uncontrolled before-and-after studies. Only two before-and-after
studies'”"'”? had controlled comparisons and were considered for the analysis of the type of
control groups used in studies on meditation practices.

Overall, the number of control groups per study ranged from one to four. The median number
of control groups per study was one (IQR, 1 to 2). Table 16 shows the distribution of the number
of control groups by study design. The majority of studies (72 percent, n = 482) included one
control group per study, 21 percent (n = 139) used two control groups, 5 percent (n = 33) used
three control groups, and, 2 percent (n = 14) used four control groups.

69



Table 16. Number of control groups by study design

Number of controls

Study design Total
1 2 3 4
N (%) N (%) N (%) N (%)
Intervention RCTs 185 (64.7) 76 (26.4) 19 (6.6) 6 (2.0) 286
studies NRCTs 88 (77.2) 20 (17.5) 1(0.9) 5 (4.4) 114
Controlled before-and-after 2 (100) 2
Observational Cohort studies (concurrent 110 (81.5) 19 (14.1) 4 (3.0) 2 (1.5) 135
analytical controls)
studies Cohort studies (historical 13 (92.9) 1(7.1) 14
controls)
Cross-sectional studies 84 (71.8) 24 (20.5) 8 (6.8) 1(0.9) 117
Total 482 (72.2) 139 (20.7) 33 (4.9) 14 (2.0) 668

NRCT = nonrandomized controlled trials; RCT = randomized controlled trials.

The majority of intervention studies and observational analytical studies considered in this
review used single control groups (n =482, 72 percent) as compared to the number of studies
that used multiple control groups (n = 186, 28 percent). Tables 17 and 18 display the distribution
of the number of control groups used in the intervention and observational analytical studies for
each meditation practice.

Table 17. Controlled intervention studies: number of control groups by meditation practice*

Number of controls

Meditation practice Total
1 2 3 4
N (%) N (%) N (%) N (%)

Mantra meditation 77 (54.2) 48 (33.5) 12 (8.3) 5(3.4) 142
Mindfulness meditation 55 (73.3) 16 (21.3) 3 (4.0) 1(1.3) 75
Meditation practice (ND) 10 5 1 1 17
Miscellaneous meditation practices 1 2 3
Qi Gong 12 1 13
Tai Chi 40 (87) 5(10.9) 1(2.2) 46
Yoga 80 (75.5) 19 (17.9) 3(2.8) 4 (3.8) 106
Total 275 96 20 11 402

* Percentages are reported for N > 20 only
ND = not described
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Table 18. Observational analytical studies: number of control groups by meditation practice

Number of controls

Meditation practice 1 > 3 2 Total
N (%) N (%) N (%) N (%)

Mantra meditation 136 (82.4) 23 (13.9) 5(3.0) 1(0.6) 165
Mindfulness meditation 17* 5 2 24
Meditation practice (ND) 1 1 2
Miscellaneous meditation practices 3 1 1 5
Qi Gong 8 2 4 1 15
Tai Chi 16 6 22
Yoga 26 (15.8) 7(4.2) 33
Total 207 43 13 3 266

* Percentages are reported for N > 20 only
ND = not described

Control groups from intervention studies (RCTs, NRCTs, and controlled before-and-after
studies) were grouped into six categories according to the type of control group.'” As some
studies used more than one control group as a comparator, the number of intervention studies
reported below does not match the number of control groups. Tables 19 and 20 describe the
types of control groups for intervention and observational studies along with their distribution by
meditation practice. Table G7 in Appendix G lists the references for studies included in the
description of the type of control groups for intervention studies along with their distribution by
meditation practice.

Sham meditation or placebo concurrent controls. Eighteen of 402 intervention studies
(four percent) compared meditation practices with elaborately designed and executed sham
procedures such as sitting in a comfortable position without being instructed in the use of any
sound or in directing the attention in certain way. Half of the studies (n = 9) using sham
meditation or placebo control groups were conducted on mantra meditation (three on TM®, three
on mantra techniques not specified, two on RR, and one on SRELAX, a technique adapted from
TM™). Evaluation of other practices that used sham meditation or placebo groups included three
studies on meditation practices not further described, two studies on Qi Gong, two on Yoga, one
study on mindfulness meditation (Zen meditation), and one on Tai Chi.

No-treatment concurrent controls. Two types of no-treatment conditions were included in
the studies: no intervention and waiting lists (WL).

No intervention controls. One hundred and twenty-four out of 402 studies (31 percent) used
control groups that received no intervention of any kind. Thirty-five percent (43/123) of these
studies were conducted on mantra meditation (25 studies on TM®, 8 on mantra techniques not
specified, 6 on RR, 1 on Acem meditation, 1 on Cayce’s meditation). There were 30 intervention
studies on Yoga that used a no-intervention condition as comparator. There were 22 studies no-
intervention studies on mindfulness meditation (9 studies on MBSR, 7 on mindfulness
meditation practices not further specified, 5 on Zen Buddhist meditation, and 1 study on MBCT),
19 on Tai Chi, 6 on meditation practices not further described, 2 on Qi Gong, and 1 on a
miscellaneous technique called “coloring mandalas.”

*Appendixes and evidence tables cited in this report are provided electronically at http://www.ahrq.gov/clinic/tp/medittp.htm
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Waiting list controls. Sixty-two (15 percent) of the intervention studies utilized a WL control
group. Twenty-four were conducted on mantra meditation (10 studies on TM®, 5 on CSM, 5 on
RR, 3 on mantra techniques not specified, and 1 on SRELAX, a technique modeled after ™®);
21 on mindfulness meditation (11 studies on MBSR, 6 on mindfulness meditation practices not
further specified, 2 on MBCT, and 2 on Zen Buddhist meditation); 10 on Yoga, 3 on meditation
practices not further described, 2 on Qi Gong, and 2 on Tai Chi.

Active (positive) concurrent controls: interventions other than meditation. Active
concurrent controls, as opposed to placebo or no treatment concurrent controls (i.e., no
intervention, and waiting list conditions) were used as comparisons in 306 intervention studies
(90 percent). A wide variety of active comparison groups were employed.

Exercise and other physical activities. The practice of exercise and other physical activities
constituted the most frequently used comparator (45 studies). Physical activities included, but
were not limited to, aerobics, running, swimming, fencing, and stretching. Eighteen studies using
exercise and other physical activities as controls were conducted on Yoga, 14 on Tai Chi, and 10
on mantra meditation (3 on mantra techniques not specified, 3 on RR, 2 on TM®, 1 on Acem
meditation, 1 on CSM). One study was conducted on MBSR, one on meditation practices not
specified, and one on Qi Gong.

Rest and states of relaxation. Conditions involving states of rest and relaxation were used as
controls in 45 studies. There were 28 studies on mantra meditation (14 on RR, 9 on TM®, 3 on
mantra techniques not specified, and 2 on CSM), 9 on Yoga, 6 on mindfulness meditation (3 on
Zen Buddhist meditation, 2 on mindfulness meditation techniques not further specified, and 1 on
MBSR), and 2 on other meditation practices not further described.

Educational activities. Forty-four studies used educational activities such as lectures and
courses on stress management, nutrition, health, and wellness as comparators. Seventeen of these
studies were conducted on mantra meditation (9 on TM®, 5 on RR, 2 on mantra techniques not
specified, and 1 on CSM), 10 studies on mindfulness meditation (5 studies on MBSR, 3 on Zen
Buddhist meditation, and 2 on mindfulness meditation techniques not further specified), 8 on
Yoga, 6 on Tai Chi, 2 on meditation practices not further described, and 2 on miscellaneous
meditation techniques.

Progressive muscle relaxation. The practice of progressive muscle relaxation (PMR) was
chosen as a control group in 39 intervention studies. The majority of studies (n = 27) using PMR
as a control were conducted on mantra meditation (10 on TM®, 8 on RR, 5 on mantra techniques
not specified, 3 on CSM, and 1 on Acem meditation). There were also six studies on Yoga, five
on mindfulness meditation (two on MBSR, two on mindfulness meditation techniques not further
specified, and one on Zen Buddhist meditation), and one study on a meditation practice not
further described.

Cognitive behavioral techniques. Twenty studies employed cognitive behavioral
interventions as comparison groups. Nine of these studies were conducted on mantra meditation
(three on TM®, three on RR, two on CSM, and one on mantra techniques not specified). There
were seven intervention studies on mindfulness meditation (four on mindfulness meditation
techniques not further specified, and three on MBSR). There were two studies on meditation
practices not further described, and two studies on Yoga.

Pharmacological interventions. Eight studies used comparators involving pharmacological
interventions such as antihypertensive medication, lipid-lowering medication, antidepressants,
and other medications that were not described. There were six studies on Yoga, and two on Qi
Gong that used a pharmacological intervention as a control.
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Miscellaneous active controls. Nineteen studies reported on the use of control groups that
involved a heterogeneous collection of active interventions, such as charting, creativity
techniques, herbal therapy, visualization and other imagery, and cognitive tasks. Six of these
studies were conducted on mantra meditation (three on RR, two on mantra techniques not
specified, and one on TM®). There were also six studies on Yoga, four studies on mindfulness
meditation (two on MBSR, one on Zen Buddhist meditation, and one on mindfulness meditation
techniques not further specified), two on miscellaneous meditation practices, one on Tai Chi, and
one on a meditation practice not further described.

Group therapy and psychotherapy. Sixteen studies used psychotherapeutic interventions such
as group therapy (13 studies) and individual psychotherapy (3 studies) as comparison groups.
Among the 13 studies that used group therapy as a control, 6 were on mantra meditation (3 on
RR, 2 on TM®, and 1 on Acem meditation), 3 on mindfulness meditation (2 on mindfulness
meditation techniques not further specified, and one on MBSR). There were also three studies on
Tai Chi and two on Yoga that used group therapy as a comparator. Generally, group therapy was
delivered as a form of group counseling and psychosocial support. Individual psychotherapeutic
approaches were used as control groups in one study on mantra meditation (TM®), one study on
MBSR, and one study on Yoga.

Biofeedback techniques. The practice of biofeedback (BF) techniques such as
electromyographic (EMG) BF, and blood pressure BF was used as comparators in 12
intervention studies. The majority of the studies (n = 11) were conducted on mantra meditation
(six on RR, three on mantra techniques not specified, and two on TM®) and one was conducted
on Yoga.

Reading. Activities involving reading were utilized as controls in eight studies. There were
six studies on mantra meditation (four on RR, and two on TM®), one on Tai Chi, and one on
Yoga.

Hypnosis. Hypnosis was selected as a control group in four intervention studies: two on
mantra meditation (TM™) and two on meditation practices not further described.

Therapeutic massage and acupuncture. Three studies used complementary interventions such
as massage (two studies; one on RR, and another on MBSR) and acupuncture (one on Tai Chi) as
comparison groups.

Usual care. Thirty-seven intervention studies included a group of usual care in their
comparisons. Nine of these studies were conducted on mindfulness meditation (3 on MBCT, 2
on mindfulness meditation techniques not further specified, 2 on MBSR, and 1 on Zen Buddhist
meditation), 3 on Qi Gong, 3 on mantra meditation (2 on TM® and 1 on RR), 4 on Tai Chi, 16 on
Yoga, and one on meditation practices not further described

Other control groups. Six studies reported on the comparison groups in terms of controls
without providing further comprehensive details. Two of these studies were conducted on mantra
meditation (one on RR and one on TM®), two on Qi Gong, one on mindfulness meditation not
further specified, and one on Tai Chi.

Active (positive) concurrent controls: meditation practices as comparison groups. Forty-
three studies used meditation practices as control groups. Fourteen of these studies compared two
different meditation practices against each other. Twenty-nine studies compared two versions of
the same meditation practice but varied certain components of the practice, e.g., method of
delivery, intensity, and length of session, of the comparison group. The former category of
studies is described first and the latter is described under the category of “different dose or
response concurrent control groups.”
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Yoga practices. Four studies (three on TM® and one on mantra techniques not specified)
compared mantra meditation techniques versus Yoga techniques such as Savasana. One study
compared Hatha yoga versus a meditation practice not further described.

Mantra meditation. Three studies on Yoga (Kundalini, Sahaja, and Hatha yoga) used a
mantra meditation technique for their comparison groups; two of them used RR'*®*'™* the third '”°
used a mantra technique not further described.

Mindfulness meditation. Two studies on mantra meditation (TM® and a mantra technique not
further described) used interventions described as “mindfulness training” as comparison groups.
Another study on a meditation practice not further described used mindfulness meditation as the
comparison group.

Meditation practices not described. Two studies on mantra meditation (one on RR, and the
other on TM®) failed to describe the type of meditation practice chosen for the comparison
group.

Tai Chi: One study on mantra meditation (RR) used a Tai Chi-based intervention for the
comparison group.

Different dose or regimen: concurrent control groups. Twenty-nine studies compared
similar meditation practices but modified certain components of the practices to create the
comparison groups.

Yoga practices. Fourteen studies compared different types of Yoga practices with each other.
Nine studies'**'"'® compared different patterns of yogic nostril breathing techniques (e.g.,
unilateral versus bilateral nostril breathing, left versus right forced unilateral nostril breathing),
whereas five studies compared different modalities of yoga practice such as Hatha versus
Astanga,'?’ different formats for practice (e.g., full Sudarshan Kriya versus partial Sudarshan
Kriya),"®* or combinations with other therapeutic strategies.''"'>'*

Mantra meditation. Nine studies on mantra meditation compared different formats for the
delivery of practice. Three studies'**'* on TM" examined either short- versus long-term or
regular versus irregular practice. Two other studies on TM®"**'* included RR as one of the
comparators. There were two studies on RR that used TM®"*! or modifications of the RR
technique'”* as comparison groups. One study on CSM'** used a RR control group. The
remaining study on mantra meditation'”* did not describe the practices being compared.

Mindfulness meditation. Four studies on mindfulness meditation used other mindfulness
meditation techniques as control groups. There were two studies on MBSR,'*>'*® one on Zen
Buddhist meditation,'”” and one'®’ that did not describe the mindfulness techniques being
compared.

Meditation practice not described. Two studies'”™'* failed to provide a clear description of
the meditation practices being compared.

Multiple control groups. As was shown in Table 16, 275 out of 402 intervention studies
used a single control group, whereas 127 used more than one kind of control (e.g., used one
active and one inactive control). Sixty-five of the intervention studies with multiple controls
were conducted on mantra meditation (25 on TM®, 22 on RR, 12 on mantra techniques not
further described, 4 on CSM, 1 on Acem meditation, and 1 on SRELAX). There were 26 studies
with multiple controls conducted on Yoga, 20 studies on mindfulness meditation (8 on MBSR, 6
on mindfulness meditation techniques not further specified, and 6 on Zen Buddhist meditation),
7 studies on meditation practices not further described, 6 on Tai Chi, 2 on miscellaneous
meditation practices, and 1 on Qi Gong.
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Control groups from observational analytical studies (cohort and cross-sectional studies)
were also classified according to the type of comparison used.'” As some studies used more than
one control group as a comparator, the number of observational analytical studies reported below
is less than the number of control groups. Table G8 in Appendix G provides the references for
studies included in the description of the type of control groups in observational analytical
studies along with their distribution by meditation practice.*

Unexposed controls. The vast majority of observational analytical studies (92 percent,
244/266) used comparison groups consisting of individuals that were not been exposed to any
type of meditation practice. Sixty-three percent (153/244) of these studies examined mantra
meditation (140 studies on TM®, 6 on mantra techniques not specified, 4 on Acem meditation,
and 3 on Ananda Marga meditation). There were 29 observational analytical studies on Yoga
that used a group of unexposed individuals as a comparator, 21 studies where the exposed group
practiced mindfulness meditation (12 on Zen Buddhist meditation, 6 on mindfulness meditation
techniques not further specified, and 3 studies on Vipassana meditation), 21 on Tai Chi, 13 on Qi
Gong, 5 on miscellaneous practices combining different meditation practices, and 2 on
meditation practices not further described.

Active (positive) controls using interventions other than meditation practice. Thirty-
seven observational analytical studies utilized control groups consisting of practitioners of
techniques other than meditation.

Exercise and other physical activities. Practitioners of exercise and other physical activities
constituted the most frequent active comparator (14 studies). Four studies examined Tai Chi
practitioners, four studies examined Yoga practitioners, and two studies examined subjects
practicing a miscellaneous group of meditation techniques. Two studies examined TM"
practitioners, one examined practitioners of meditation techniques not specified, and one
examined Qi Gong practitioners. The type of physical activities practiced by the control groups
included aerobic and anaerobic exercises, swimming, running, and golfing.

Miscellaneous active controls. Five studies used control groups consisting of practitioners of
martial arts, concentration, and creativity techniques. Three of these studies used practitioners of
mantra meditation, specifically TM®, as exposed groups. One study examined practitioners of
Tai Chi and one practitioners of miscellaneous meditation techniques.

Other comparison groups consisted of individuals exposed to a variety of practices not
considered meditation. Four studies on TM® used a group of practitioners of PMR as a control
group. Three studies on TM® included participants that underwent hypnosis therapy. Three
studies on TM™ used groups of participants exposed to conditions of rest and relaxation for their
comparisons. One study on Qi Gong and one on Yoga included participants in educational
activities. Group therapy participants were included for comparison in one study on TM® and in
one on Yoga. Individuals involved in reading activities were used as controls in one study of Zen
Buddhist meditation, and in one study of Yoga. Finally, practitioners of BF and cognitive
behavioral techniques such as sensitivity training acted as controls in, respectively, one study of
RR and one study of TM".

Active (positive) controls exposed to other meditation practices. Forty-seven studies used
active control groups of practitioners of a variety of meditation techniques. Eleven of these
studies compared groups of practitioners of different meditation techniques against each other.
Thirty-six observational analytical studies compared groups of practitioners of the same
meditation technique but with different lengths of practice. The former group of studies is

*Appendixes and evidence tables cited in this report are provided electronically at http://www.ahrq.gov/clinic/tp/medittp.htm
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described immediately below and the latter is described under “Concurrent control groups
exposed to different dose or regimen of the same meditation practice.”

Practitioners of mantra meditation (TM® and a mantra technique not specified) were used as
the comparison group in two observational studies on mindfulness meditation (one on Zen
Buddhist meditation and the other on a mantra technique not further described).

There were two studies (one on TM® and the other on a mantra technique not further
described) that used mindfulness meditation practitioners as control groups. Two other studies
(one on Yoga, and the other on a meditation practice not described) failed to describe the type of
meditation technique practiced by the comparison group. One study on Qi Gong used Tai Chi
practitioners for comparisons, and Yoga practitioners were used as control groups in two studies
on TM®, one on Zen Buddhist meditation, and one on Qi Gong.

Concurrent control groups exposed to different dose or regimen of the same meditation
practice. Thirty-six studies made comparisons between groups of practitioners of the same
meditation practice but using different lengths of practice (e.g., short-term versus long-term).
Twenty of these studies were on mantra meditation (17 on TM®, 2 on Ananda Marga, and 1 on a
mantra technique not further described), 6 on mindfulness meditation (4 on Zen Buddhist
meditation, 1 on Vipassana meditation, and 1 on a Mindfulness meditation technique not further
specified), 6 on Qi Gong, 3 on Yoga, and 1 on Tai Chi.

Historical controls. Fourteen out of 266 observational analytical studies used historical
controls consisting of groups of participants external to the study or of the same single group of
participants with data collected at an earlier period of time. Eleven of these studies compared
mantra meditation (nine on TM® and one on Ananda Marga) to data from nonmeditators
collected earlier for other purposes. Three studies on Qi Gong also used nonconcurrent data from
nonpractitioners,”**"! Yoga practitioners,’> groups of athletes and participants in educational
lectures.*"*

Multiple control groups. As shown earlier in Table 16, 207 out of 266 observational
analytical studies used a single control group, whereas 59 used more than one kind of control per
study (e.g., use of either active controls or inactive interventions).

Twenty-nine of the observational analytical studies with multiple controls were conducted on
mantra meditation (25 on TM®, 2 on Ananda Marga, and 2 on mantra techniques not further
described). There were seven studies with multiple controls conducted on mindfulness
meditation (five on Zen Buddhist meditation, one on mindfulness meditation techniques not
further described, and one on Vipassana meditation), seven on Yoga, seven on Qi Gong, six on
Tai Chi, two on miscellaneous interventions, and one on meditation practices not further
described.

76



Table 19. Types of control groups for intervention studies on meditation practices

N N S . .
Type of control group groups studies Meditation practice (no. studies)
Placebo/sham 18 18 Mantra meditation (9 groups, 9 studies)

TM® (3), Mantra (NS) (3), RR (2), SRELAX (1),
Meditation practices (ND) (3 groups, 3 studies)
Yoga (2 groups, 2 studies)
Mindfulness meditation (1 group, 1 study)
Zen Buddhist meditation (1)
Qi Gong (2 groups, 2 studies)
Tai Chi (1 group, 1 study)

No-treatment concurrent controls

NT 126 123 Mantra meditation (44 groups, 43 studies)

TM® (25), Mantra (NS) (8); RR (6), CSM (2), Acem meditation
(1), Cayce’s meditation (1)

Yoga (31 groups, 30 studies)

Mindfulness meditation (23 groups, 22 studies)
MBSR (9), MM (NS) (7), Zen Buddhist meditation (5),
MBCT (1)

Tai Chi (19 groups, 19 studies)

Meditation practices (ND) (6 groups, 6 studies)

Qi Gong (2 groups, 2 studies)

Miscellaneous meditation practices (1 group, 1 study)

WL 62 62 Mantra meditation (24 groups, 24 studies)
TM® (10), CSM (5), RR (5), Mantra (NS) (3), SRELAX (1)
Mindfulness meditation (21 groups, 21 studies)
MBSR (11), MM (NS) (6),MBCT (2),
Zen Buddhist meditation (2)
Yoga (10 groups, 10 studies)
Meditation practices (ND) (3 groups, 3 studies)
Qi Gong (2 groups, 2 studies)
Tai Chi (2 groups, 2 studies)

Active (positive) concurrent controls—interventions other than meditation practices

Exercise/physical 52 45 Yoga (23 groups, 18 studies)
activity Tai Chi (14 groups, 14 studies)

Mantra meditation (13 groups, 10 studies)
Mantra (NS) (3), RR (3), T™® (2), Acem meditation (1),
CSM (1)

Mindfulness meditation (1 group, 1 study)
MBSR (1)

Meditation practices (ND) (1 group, 1 study)

Qi Gong (1 group, 1 study)

Rest and states of 47 45 Mantra meditation (30 groups, 28 studies)
relaxation RR (14), ™® (9), Mantra (NS) (3), CSM (2)
Yoga (9 groups, 9 studies)
Mindfulness meditation (6 groups, 6 studies)
Zen Buddhist meditation (3), MM (NS) (2), MBSR (1)
Meditation practices (ND) (2 groups, 2 studies)

BF = biofeedback; CSM = Clinically Standardized Meditation; MBCT = mindfulness-based cognitive therapy; MBSR =
Mindfulness-based stress reduction; MM = mindfulness meditation; = ND = not described; NS = not specified,; NT =no
treatment; PMR = progressive muscle relaxation; RR = Relaxation Response; TM® = Transcendental Meditation®; WL =
waiting list
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Table 19. Types of control groups for intervention studies on meditation practices (continued)

Type of control group

N

groups

N

studies

Meditation practice (no. studies)

Active (positive) concurrent controls—interventions other than meditation practices (continued)

Education

46

44

Mantra meditation (19 groups, 17 studies)

TM® (9), RR (5), Mantra (NS) (2), CSM (1)
Mindfulness meditation (10 groups, 10 studies)

MBSR (5), Zen Buddhist meditation (3), MM (NS) (2)
Yoga (8 groups, 8 studies)
Tai Chi (6 groups, 6 studies)
Meditation practices (ND) (2 groups, 2 studies)
Miscellaneous meditation practices (1 groups, 1 study)

PMR

39

39

Mantra meditation (27 groups, 27 studies)
TM® (10), RR (8), Mantra (NS) (5), CSM (3), Acem
meditation (1)
Yoga (6 groups, 6 studies)
Mindfulness meditation (5 groups, 5 studies)
MBSR (2), MM (NS) (2), Zen Buddhist meditation (1)
Meditation practices (ND) (1 group, 1 study)

Cognitive behavioral
techniques

22

20

Mantra meditation (9 groups, 9 studies)
TM® (3), CSM (2), Mantra (NS) (1)
Mindfulness meditation (7 groups, 7 studies)
MM (NS) (4), MBSR (3)
Meditation practices (ND) (3 groups, 2 studies)
Yoga (3 groups, 2 studies)

Miscellaneous active
controls

19

Yoga (7 groups, 6 studies)
Mantra meditation (6 groups, 6 studies)

RR (3), Mantra (NS) (2), TM® (1)
Mindfulness meditation (6 groups, 4 studies)

MBSR (2), Zen Buddhist meditation (1), MM (NS) (1)
Miscellaneous meditation practices (2 groups, 1 study)
Meditation practices (ND) (1 group, 1 study)

Tai Chi (1 group, 1 study)

Group therapy

14

13

Mantra meditation (6 groups, 6 studies)
RR (3), TM® (2), Acem meditation (1)
Mindfulness meditation (3 groups, 3 studies)
MBSR (1), MM (NS) (2)
Tai Chi (3 groups, 2 studies)
Yoga (2 groups, 2 studies)

Psychotherapy

Mantra meditation (1 group, 1 study)
T™® (1)

Mindfulness meditation (1 group, 1 study)
MBSR (1)

Yoga (1 group, 1 study)

BF

13

12

Mantra meditation (12 groups, 11 studies)
RR (6), Mantra (NS) (3), TM® (2),
Yoga (1 group, 1 study)

Reading

Mantra meditation (6 groups, 6 studies)
RR (4), TM® (2)

Tai Chi (1 group, 1 study)

Yoga (1 group, 1 study)

Pharmacological
interventions

Yoga (6 groups, 6 studies)
Qi Gong (2 groups, 2 studies)

Hypnosis

Mantra meditation (2 groups, 2 studies)
T™® (2)
Meditation practices (ND) (2 groups, 2 studies)
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Table 19. Types of control groups for intervention studies on meditation practices (continued)

N N

groups  studies Meditation practice (no. studies)

Type of control group

Active (positive) concurrent controls—interventions other than meditation practices (continued)

Massage 3 2 Mantra meditation (2 groups, 1 study)
RR (1)
Mindfulness meditation (1 group, 1 study)
MBSR (1)
Acupuncture 1 1 Tai Chi (1 group, 1 study)
Active (positive) concurrent controls—meditation practices as comparison groups
Yoga 5 5 Mantra meditation (4 groups, 4 studies)

TM® (3), Mantra (NS) (1)
Meditation practices (ND) (1 group, 1 study)

Mantra meditation 3 3 Yoga (3 groups, 3 studies)

Mindfulness meditation 3 3 Mantra meditation (2 groups, 2 studies)
TM® (1), Mantra (NS) (1)
Meditation practices (ND) (1 group, 1 study)

Meditation practices 2 2 Mantra meditation (2 groups, 2 studies)
(ND) RR (1), TM® (1)
Tai Chi 1 1 Mantra meditation (1 group, 1 study) RR (1)
Different dose or regimen of meditation practices—concurrent control groups
Yoga 15 14 Yoga (15 groups, 14 studies)
Mantra meditation 9 9 Mantra meditation (9 groups, 9 studies)
TM® (5), RR (2), CSM (1), Mantra (NS) (1)
Mindfulness meditation 5 4 Mindfulness meditation (5 groups, 4 studies)
MBSR (2), Zen Buddhist meditation (1), MM (NS) (1)
Meditation practices 2 2 Meditation practices (ND) (2 groups, 2 studies)
(ND)
Usual care 37 37 Mindfulness meditation (9 groups, 9 studies)

MM (NS) (2), MBSR (3), MBCT (3), Zen Buddhist (1)
Qi Gong (3 groups, 3 studies)
Mantra meditation (2 groups, 2 studies)

RR (1), TM® (2)
Tai Chi (4 groups, 4 studies)
Yoga (16 groups, 16 studies)
Meditation practices (ND) (1 group, 1 study)
Miscellaneous meditation practices (1 group, 1 study)

Control groups (ND) 6 6 Mantra meditation (2 groups, 2 studies)
RR (1), TM® (1)
Qi Gong (2 groups, 2 studies)
MM (NS) (1)
Tai Chi (1 groups, 1 studies)

Number of controls per study

Single control 275 275 Yoga (80 groups, 80 studies)

Mantra meditation (77 groups, 77 studies)

TM® (34), RR (23), Mantra (NS) (9), CSM (6), Acem
meditation (2), Cayce’s meditation (1)

Mindfulness meditation (55 groups, 55 studies)

MBSR (25), MM (NS) (18), MBCT (6), Zen Buddhist
meditation (6),

Tai Chi (40 groups, 40 studies)

Qi Gong (12 groups, 12 studies)

Meditation practices (ND) (10 groups, 10 studies)

Miscellaneous meditation practices (1 group, 1 study)
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Table 19. Types of control groups for intervention studies on meditation practices (continued)

N N o . .
Type of control group groups studies Meditation practice (no. studies)
Number of controls per study (continued)
Multiple controls 296 127 Mantra meditation (152 groups, 65 studies)

™® (25), RR (22), Mantra (NS) (11), Acem meditation (1),
SRELAX (1)
Yoga (63 groups, 26 studies)
Mindfulness meditation (45 groups, 20 studies)
MBSR (8), MM (NS) (6), Zen Buddhist meditation (6)
Meditation practices (ND) (17 groups, 7 studies)
Tai Chi (13 groups, 6 studies)
Miscellaneous meditation practices (4 groups, 2 studies)
Qi Gong (2 groups, 1 study)

Table 20. Types of control groups for observational analytical studies on meditation practices

N N _— . .
Type of control group groups studies Meditation practice (no. studies)
Nonexposed 247 244 Mantra meditation (155 groups, 153 studies)
cohorts/comparison T™® (140), Mantra (NS) (6), Acem meditation (4),
groups Ananda marga (3)

Yoga (29 groups, 29 studies)
Mindfulness meditation (21 groups, 21 studies)

Zen Buddhist meditation (12), MM (NS) (6), Vipassana (3)
Tai Chi (22 groups, 21 studies)
Qi Gong (13 groups, 13 studies)
Miscellaneous meditation practices (5 groups, 5 studies)
Meditation practices (ND) (2 groups, 2 studies)

Active (positive) concurrent controls exposed to interventions other than meditation practices

Exercise/physical 16 14 Tai Chi (4 groups, 4 studies)
activity Yoga (4 groups, 4 studies)
Miscellaneous meditation practices (4 groups, 2 studies)
Mantra meditation (2 groups, 2 studies)
T™® (2)
Meditation practices (ND) (1 group, 1 study)
Qi Gong (1 group, 1 study)
Miscellaneous active 7 5 Mantra meditation (5 groups, 3 studies)
controls T™® (3)
Miscellaneous meditation practices (1 group, 1 study)
Tai Chi (1 group, 1 study)
Progressive muscle 5 4 Mantra meditation (5 groups, 4 studies)
relaxation ™® (4)
Hypnosis 3 3 Mantra meditation (3 groups, 3 studies)
™® (3)
Rest and states of 3 3 Mantra meditation (3 groups, 3 studies)
relaxation ™® (3)
Education 2 2 Qi Gong (1 group, 1 study)

Yoga (1 group, 1 study)

MM = mindfulness meditation; ND = not described; NS = not specified; RR = Relaxation Response; ™" = Transcendental

Meditation®™
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Table 20. Types of control groups for observational analytical studies on meditation practices (continued)

N N

groups  studies Meditation practice (no. studies)

Type of control group

Active (positive) concurrent controls exposed to interventions other than meditation practices

Group therapy 2 2 Mantra meditation (1 group, 1 study)
T™® (1)
Yoga (1 group, 1 study)
Reading 2 2 Mindfulness meditation (1 group, 1 study)

Zen Buddhist meditation (1)
Yoga (1 group, 1 study)

Biofeedback 1 1 Mantra meditation (1 group, 1 study)
RR (1)
Cognitive behavioral 1 1 Mantra meditation (1 group, 1 study)
techniques T™® (1)

Active (positive) concurrent controls exposed to meditation practices

Mantra meditation 2 2 Mindfulness meditation (2 groups, 2 studies)
Zen Buddhist meditation (1), MM (NS) (1)

Mindfulness meditation 2 2 Mantra meditation (2 groups, 2 studies)
TM® (1), Mantra (NS) (1)
Meditation practices 2 2 Yoga (1 group, 1 study)
(ND) Meditation practices (ND) (1 group, 1 study)
Tai Chi 1 1 Qi Gong (1 group, 1 study)
Yoga 4 4 Mantra meditation (2 groups, 2 studies)
™® (2)

Mindfulness meditation (1 group, 1 study)
Zen Buddhist meditation (1)
Qi Gong (1 group, 1 study)

Concurrent control groups exposed to different dose or regimen of the same meditation practice

Mantra meditation 21 20 Mantra meditation (21 groups, 20 studies)
T™® (17), Ananda marga (2), Mantra (NS) (1)
Mindfulness meditation 8 6 Mindfulness meditation (8 groups, 6 studies)
Zen Buddhist meditation (4), Vipassana (1), MM (NS) (1)
Qi Gong 11 6 Qi Gong (11 groups, 6 studies)
Yoga 3 3 Yoga (3 groups, 3 studies)
Tai Chi 1 1 Tai Chi (1 group, 1 study)
Historical controls 14 14 Mantra meditation (11 groups, 11 studies)

TM® (10), Ananda marga (1)
Qi Gong (3 groups, 3 studies)

81



Table 20. Types of control groups for observational analytical studies on meditation practices (continued)

N N

groups  studies Meditation practice (no. studies)

Type of control group

Number of controls per study

Single control 207 207 Mantra meditation (136 groups, 136 studies)
T™® (126), Acem meditation (4), Mantra (NS) (4), Ananda
marga (1), RR (1)
Yoga (26 groups, 26 studies)
Mindfulness meditation (17 groups, 17 studies)
Zen Buddhist meditation (8), MM (NS) (6), Vipassana (3)
Tai Chi (16 groups, 16 studies)
Qi Gong (8 groups, 8 studies)
Miscellaneous meditation practices (3 groups, 3 studies)
Meditation practices (ND) (1 group, 1 study)

Multiple controls 137 59 Mantra meditation (65 groups, 29 studies)

T™® (25), Ananda marga (2), Mantra (NS) (2)
Mindfulness meditation (16 groups, 7 studies)

Zen Buddhist meditation (5), MM (NS) (1), Vipassana (1)
Yoga (14 groups, 7 studies)
Qi Gong (20 groups, 7 studies)
Tai Chi (12 groups, 6 studies)
Miscellaneous meditation practices (7 groups, 2 studies)
Meditation practices (ND) (3 groups, 1 study)

Meditation Practices Separated by the Diseases, Conditions, and
Populations for Which They Have Been Examined

Eight hundred and thirteen studies contributed to the description of the diseases, conditions,
and populations for which meditation practices have been examined.

Overall, 69 percent (n = 564) of the studies included healthy participants only, whereas 30
percent (n = 244) reported on clinical populations. Five studies (0.6 percent) included both
healthy and clinical participants in the study populations. Overall, the median number of
participants per study was 40 (IQR, 23 to 71), with a median age of 37 years (IQR, 26 to 50; n =
536). Both male and females were equally represented in the studies (median number of males
per study, 19; IQR, 10 to 36; median number of females per study, 19; IQR, 7 to 39).

Table 21 displays the diseases, conditions, and populations that have been examined in
intervention and observational analytical studies on meditation practices.

Table 21. Types of populations and conditions included in studies on meditation

Observational

Category of - Intervention - Total studies
interest Study condition studies analyt_lcal Total per category
studies
Circulatory and Hypertension 35 2 37 61
cardiovascular Other cardiovascular diseases 24 24

COPD = chronic obstructive pulmonary disease; HIV = human immunodeficiency virus; NS = not specified
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Table 21. Types of populations and conditions included in studies on meditation (continued)

Category of

Intervention

Observational

Total studies

interest Study condition studies analyt_ical Total per category
studies
Dental Dental problems (NS) 1 1 2
Periodontitis 1 1
Dermatology Psoriasis 3 3 3
Endocrine Obesity 1 1 11
Type Il diabetes mellitus 10 10
Gastrointestinal Gastrointestinal disorders 1 1 3
Irritable bowel syndrome 2 2
Gynecology Infertility 1 1 10
Menopause 2 2
Postmenopause 1 3 4
Pregnancy 1 1 2
Premenstrual syndrome 1 1
Healthy College and university students 123 65 189 553
Elderly 34 26 60
Healthy volunteers 90 160 250
Army and military 8 8
Prison inmates 7 3 10
Workers 25 3 28
Athletes 6 6
Smokers 3 3
Immunologic HIV 3 3 3
Sleep disorders Insomnia 2 2 5
Chronic insomnia 3 3
Mental health Anger management 1 1 66
disorders Anxiety disorders 14 14
Binge eating disorder 3 3
Burnout 1 1
Depression 11 11
Miscellaneous psychiatric 6 1 7
conditions
Mood disorders 3 3
Neurosis 1 1
Obsessive-compulsive disorder 1 1
Parents of children with behavior 1 1

problems

Personality disorders

—_

Postraumatic stress disorders

Psychosis
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Table 21. Type of populations and conditions included in studies on meditation (continued)

Observational
analytical Total
studies

Total studies
per category

Intervention
studies

Category of

interest Study condition

Mental health
disorders
(continued)

Schizophrenia

Schizophrenia AND antisocial
personality disorders

Substance abuse

18

Miscellaneous
medical
conditions

Heterogeneous patient population

10

Chronic fatigue

Musculoskeletal

Balance disorders

1 42

Carpal tunnel syndrome

Multiple sclerosis

Muscular dystrophy

Chronic pain

10

11

Chronic rheumatic diseases

Fibromyalgia

10

10

Regional pain syndrome

Rheumatoid arthritis

Hyperkyphosis

Osteoarthritis

Osteoporosis

Postpolio syndrome

Total hip and knee replacement

Neurological

Developmental disabilities

—_

—_

10

Epilepsy

Migraine and tension headaches

Stroke

Traumatic brain injuries

NIN|WIDN

NIN[WIN

Oncology

Cancer

-
N

-
N

12

Organ transplant

Organ transplantation

Renal

End-stage renal disease

Respiratory and
pulmonary

Asthma

11 16

COPD

Chronic airways obstruction

Chronic bronchitis

Pleural effusion

Pulmonary tuberculosis

Vestibular

Tinnitus

84



Table 21. Type of populations and conditions included in studies on meditation (continued)

Observational

Ca_ltegory of Study condition Interve_ntlon analytical Total Total studies
interest studies studies per category
Vestibulopathy 1 1
Total 547 266 813 813

In general, the majority of studies (68 percent) on meditation practices have been conducted
in healthy populations such as college and university students, healthy elderly participants from
the community, army and military personnel, prison inmates, workers, athletes, and smokers
(553 studies comprising 196 intervention studies and 257 observational analytical studies).
Individuals with mental health disorders constituted the second most studied population (and the
most frequently studied category of clinical conditions) examined in studies on meditation
practices (66 studies: 65 intervention studies, and 1 observational analytical study). Mental
health conditions included substance abuse, anxiety disorders, depression, and binge eating
disorders, among others.

People with cardiovascular and circulatory conditions were the third most studied population
and the second most frequently studied clinical condition (61 studies comprising 59 intervention
studies and 2 observational analytical studies). There were 37 studies on hypertensive
participants (35 intervention studies and 2 observational analytical studies). Cardiovascular
conditions (24 intervention studies) included hypertension and a group of heterogeneous
cardiovascular diseases (diseases of the circulatory system—the heart, the blood vessels of the
heart, and the veins and arteries throughout the body and within the brain) such as coronary
artery disease, chronic heart failure, ischemic heart disease, and myocardial infarction.

Forty-two studies on meditation practices (41 intervention studies and 1 observational
analytical study) have been conducted in musculoskeletal conditions including chronic pain,
fibromyalgia, rheumatoid arthritis, and osteoarthritis. Respiratory conditions (e.g., asthma and
chronic obstructive pulmonary disease) have been examined in 16 intervention studies. Twelve
intervention studies in oncology have been conducted using different types of cancer
populations, such as breast, prostate, skin and lymphoma. Endocrine diseases such as type I1
diabetes mellitus (DM) and obesity conditions have been examined in 11 intervention studies on
meditation practices. Heterogeneous patient populations with a variety of medical conditions not
specified have been examined in 11 intervention studies.

Gynecological conditions such as postmenopause, menopause, premenstrual syndrome,
pregnancy, and infertility have been examined in 10 intervention studies. Populations with
gastrointestinal disorders have been examined in three intervention studies. Three intervention
studies have examined the effect of meditation practices in dermatological disorders, such as
psoriasis, and on vestibular problems, such as tinnitus. Finally, patients with dental problems
(one intervention study, one observational study), end-stage renal disease (one intervention
study), and organ transplants (one intervention study) have been used as study populations for
studies on meditation practices.
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After excluding healthy populations, the distribution of conditions or disorders for which
meditation practices have been examined was

1. hypertension (35 intervention studies and 2 observational analytical studies);

2. other cardiovascular diseases (24 intervention studies);

3. substance abuse disorders (18 intervention studies);

4. anxiety disorders (14 intervention studies);

5. cancer (12 intervention studies);

6. asthma (11 intervention studies);

7. chronic pain (10 intervention studies and 1 observational analytical study);

8. type II DM (10 intervention studies);

9. fibromyalgia (10 intervention studies); and

10. miscellaneous psychiatric conditions (six intervention studies and one observational
analytical study).

Table G9 in Appendix G provides a comparative summary of the number and study
references by meditation practice, separated by the conditions and populations for which they
have been examined.

Mantra meditation. Among the intervention studies on TM®, the majority (72 percent,
57/80) have been conducted in healthy populations (college and university students [24 studies],
healthy volunteers from the community [19 studies], prison inmates [4 studies], elderly [3
studies], smokers [2 studies], and athletes [1 study]). The second largest group of TM" studies
examined its effects on mental health disorders (nine studies) such as substance abuse (five
studies), anxiety disorders (two studies), posttraumatic stress disorder (one study), and other
miscellaneous psychiatric conditions (one study). Participants with circulatory or cardiovascular
diseases such as hypertension (9 studies) and coronary artery disease (1 study) have been
included in 10 studies on TM®. Other conditions such as asthma (two studies), chronic insomnia
(one study), and a miscellaneous group of cancer patients (one study) have also been included in
intervention studies on TM®.

The vast majority of observational analytical studies on TM® (98 percent, 148/151) have
been conducted in healthy populations (healthy volunteers from the community [91 studies],
college and university students [48 studies], prison inmates [3 studies], and workers [1 study]).
Conditions such as pregnancy (one study), postmenopause (one study), and dental problems
(e.g., periodontitis, one study) have been also examined.

Intervention studies on RR have included mainly healthy populations (31 studies), in addition
to circulatory and cardiovascular conditions (hypertension [4 studies], other cardiovascular
conditions [5 studies] including chronic heart failure, congestive heart failure, ischemic heart
disease, premature ventricular contractions, and peripheral vascular disease), mental health
disorders (substance abuse [2 studies], anxiety disorders [ study], schizophrenia or antisocial
personality disorders [1 study]), gynecological conditions (menopause [1 study], premenstrual
syndrome [1 study]), and other clinical conditions such as irritable bowel syndrome (1 study),
total knee replacement (1 study), skin cancer (1 study), and a group of patients with
heterogeneous clinical conditions (1 study). The only observational analytical study on RR has
been conducted in a population of hypertensive patients.

*Appendixes and evidence tables cited in this report are provided electronically at http://www.ahrq.gov/clinic/tp/medittp.htm

86



Nineteen intervention studies on mantra meditation techniques not further described have
been conducted with healthy populations. Other populations included people with mental health
disorders (anxiety disorders [three studies], substance abuse [two studies], miscellaneous
psychiatric conditions [one study]), hypertension (one study), and epilepsy (one study). The six
observational analytical studies conducted on mantra techniques not further described have
included healthy volunteers from the community.

Seven intervention studies on CSM have been conducted on healthy populations, three on
mental disorders such as anxiety disorders (one study), schizophrenia (one study), and substance
abuse (one study), and another study on chronic insomnia.

All the intervention and observational analytical studies on Acem meditation, Ananda Marga,
Cayce’s meditation, and Rosary prayer have been conducted with healthy populations.

Yoga. Among the intervention studies on Yoga, more than half (80/158) have been
conducted with healthy populations (healthy volunteers from the community [34 studies], college
and university students [26 studies], army and military personnel [7 studies], workers [5 studies],
prison inmates [4 studies], and athletes [1 study]). The second largest group of conditions studied
is constituted by circulatory and cardiovascular diseases (21 studies) such as hypertension (13
studies), and other cardiovascular conditions (8 studies). Studies on Yoga have also included
participants with mental health disorders (16 studies) such as depression (7 studies), anxiety
disorders (3 studies), substance abuse (3 studies), other miscellaneous psychiatric conditions (2
studies), and obsessive-compulsive disorders (1 study). Respiratory and pulmonary conditions
such as asthma (nine studies), chronic airways obstruction, chronic bronchitis, pleural effusion,
and pulmonary tuberculosis (one study each) have been also examined. Participants with
musculoskeletal conditions such as chronic pain, rheumatoid arthritis (two studies each), carpal
tunnel syndrome, chronic rheumatic diseases, fibromyalgia, hyperkyphosis, multiple sclerosis,
osteoarthritis, and postpolio syndrome (one study each) have been included in intervention
studies on Yoga. Other conditions examined in Yoga studies were gastrointestinal disorders (two
studies), epilepsy, migraine, pregnancy, human immunodeficiency virus (HIV), lymphoma,
chronic insomnia, tinnitus, and heterogeneous patient populations (one study each). All the
observational analytic studies on Yoga (33 studies) have been conducted with healthy
populations.

Mindfulness meditation. Among the 49 intervention studies on MBSR, 12 were conducted
with healthy populations and 12 with populations with mental health disorders. Mental health
disorders included anxiety disorders (three studies), mood disorders (two studies), substance
abuse (two studies), binge eating disorders, burnout, personality disorders, miscellaneous
psychiatric conditions, and stress-related conditions of parents of children with behavioral
problems (one study each).

Participants with musculoskeletal conditions such as chronic pain (four studies) and
fibromyalgia (two studies) have been also included. Cancer patients have been included in four
intervention studies on MBSR. Other conditions such as psoriasis (two studies), cardiovascular
diseases (two studies), traumatic brain injuries (two studies), obesity, HIV, and organ
transplantation (one study each) have also been included. No observational analytic studies on
MBSR were identified.

Eleven intervention studies on mindfulness meditation not further specified have been
conducted in healthy populations. Other populations included mental health disorders (binge
eating disorders [two studies], anxiety disorders, psychosis, substance abuse [one study each]).
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Musculoskeletal conditions such as fibromyalgia (three studies) and chronic pain (two
studies), cardiovascular diseases, cancer (three studies each), psoriasis, infertility, and
heterogeneous patient populations (one study each) have been included also. The majority of
observational analytical studies on mindfulness meditation techniques not further specified (six
studies) have been conducted in healthy populations, with only one observational study
conducted in a clinical population (individuals with chronic pain).

The majority of intervention studies (73 percent) on Zen Buddhist meditation have been
conducted on healthy participants (11 studies). Clinical conditions that have been studied in
intervention studies include hypertension (two studies), coronary artery disease, and insomnia
(one study each). All the observational analytical studies conducted on Zen Buddhist meditation
(13 studies) have included healthy volunteers.

Three intervention studies on MBCT have included patients with a depressive disorder. Other
populations that have been examined are individuals with fibromyalgia, stroke, tinnitus, and
healthy workers (one study each). No observational studies on MBCT were identified.

Intervention studies on Vipassana meditation have involved healthy populations from the
community and patients with migraine or tension headaches (one study each). The observational
analytical studies conducted on Vipassana meditation (four studies) have employed healthy
populations from the community (two studies), college and university students, and elderly
individuals (one study each).

Tai Chi. Intervention studies on Tai Chi have mainly assessed healthy populations (38
studies), particularly the elderly (25 studies). Clinical conditions examined in intervention
studies of Tai Chi include musculoskeletal conditions such as rheumatoid arthritis (four studies),
osteoarthritis (three studies), chronic pain (two studies), balance disorders, fibromyalgia,
multiple sclerosis, and osteoporosis (one study each). Circulatory and cardiovascular conditions
have been examined in four studies. Other populations examined in studies on Tai Chi are
menopause, postmenopause, depression, miscellaneous psychiatric conditions, developmental
disabilities, stroke, type I DM, HIV, breast cancer, end-stage renal disease, and vestibulopathy
(one study each). The majority (91 percent, 20/22) of the observational analytical studies
conducted in Tai Chi have examined groups of healthy, elderly individuals or other healthy
individuals from the community. Two observational studies have been conducted in groups of
postmenopausal women.

Qi Gong. Intervention studies on Qi Gong have examined populations of healthy participants
(seven studies), patients with circulatory and cardiovascular disorders (hypertension [four
studies], coronary artery disease [one study]), musculoskeletal conditions (fibromyalgia [two
studies], muscular dystrophy and regional pain syndrome [one study each]), type II DM,
substance abuse, miscellaneous medical conditions, migraine, and chronic obstructive pulmonary
disease (COPD) (one study each). Almost all the observational analytical Qi Gong studies
(14/15) were conducted with healthy populations; one was conducted with hypertensives.

Meditation practices (ND). Among the 19 intervention studies that failed to describe the
meditation practice under study, 12 examined healthy college and university students (nine
studies), workers (2 studies), and healthy volunteers from the community (one study).
Intervention studies on clinical conditions included patients with hypertension, dental problems,
and insomnia (one study each). Two observational studies included respectively, healthy college
and university students and individuals with miscellaneous psychiatric conditions.
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Miscellaneous meditation practices. Five of the six intervention studies that combined
different meditation practices were conducted in healthy populations (three studies),
miscellaneous psychiatric conditions, and heterogeneous populations of patients (one study
each). One intervention study was conducted in patients with breast cancer. All five
observational studies on miscellaneous meditation practices examined healthy populations.

Tables 22 and 23 summarize the diseases, conditions, and populations for which meditation
practices have been studied in intervention and observational analytical studies.
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Table 22. Intervention studies conducted on meditation practices by populations examined*

Meditation  Miscellaneous

Mantra Mindfulness ; o Qi R Studies per
Category Population meditation meditation practices medltgtlon Gong Tai Chi Yoga Total category
(N) (N) (ND) practices (N) (N) (N) (N) N)
(N) (N)
Circulatory and Hypertension 14* 2 1 4 1 13 33 59
i |
cardiovascular ~o o 6 6 1 3 8 24
cardiovascular
diseases
Dental Dental problems 1 1 1
(NS)
Dermatology Psoriasis 3 3 3
Endocrine Obesity 1 1 11
Type Il diabetes 2 1 7 10
mellitus
Gastrointestinal Gastrointestinal 1 1 3
disorders
Irritable bowel 1 1 2
syndrome
Gynecology Infertility 1 1 6
Menopause 1 1 2
Postmenopause 1 1
Pregnancy 1 1
Premenstrual 1 1
syndrome
Healthy College and 56 23 9 2 2 4 27 124 296
university
students
Elderly 3 1 25 5 34
Healthy 36 6 1 1 4 8 34 90
volunteers
Army and military 1 7 8

*Only conditions for which studies were available
COPD = chronic obstructive pulmonary disease; HIV = human immunodeficiency virus; ND = not described; NS = not specified



Table 22. Intervention studies conducted on meditation practices by populations examined (continued)

16

Mantra Mindiulness M?g(i:tt?(t:ieosn Mir?lzzliltaar:i?)onus Qi Tai Chi Yoga Total Studies per
Category Population meditation meditation P ND : Gong N Ng N category
N N) (ND) practices N NN ) N
™ ( () ()
Healthy Prison inmates 5 2 7
(continued) =\ ers 12 5 2 1 5 25
Athletes 4 1 1 6
Smokers 2 1 3
Immunologic HIV 1 1 1 3 3
Sleep disorders  Insomnia 1 1 2
Chronic insomnia 2 1 3
Mental health Anger 1 1 65
disorders management
Anxiety disorders 7 4 3 14
Binge eating 3 3
disorder
Burnout 1 1
Depression 3 1 7 11
Miscellaneous 2 1 1 1 1 6
psychiatric
conditions
Mood disorders 2 1 3
Neurosis 1 1
Obsessive- 1 1
compulsive
disorder
Parents of children 1 1
with behavior
problems
Personality 1 1

disorders
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Table 22. Intervention studies conducted on meditation practices by populations examined (continued)

Mantra Mindfulness Meditation Miscellaneous Qi Studies per
. L L practices meditation Tai Chi Yoga Total
Category Population meditation meditation ; Gong category
(N) (N) (?IE;) prazttl)ces N) (N) (N) (N) N)
N N
Mental health  Postraumatic 1 1
disorders stress
(continued) disorders
Psychosis 1 1
Schizophrenia 1 1
Schizophrenia 1 1
and antisocial
personality
disorders
Substance abuse 9 3 2 1 3 18
Miscellaneous Heterogeneous 1 6 1 1 1 10 11
medical patient
conditions population
Chronic fatigue 1 1
Musculo- Balance 1 1 41
skeletal disorders
Carpal tunnel 1 1
syndrome
Multiple sclerosis 1 1 2
Muscular 1 1
dystrophy
Chronic pain 6 2 2 10
Chronic 1 1
rheumatic
diseases
Fibromyalgia 6 2 1 1 10
Regional pain 1 1
syndrome
Rheumatoid 4 2 6

arthritis
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Table 22. Intervention studies conducted on meditation practices by populations examined (continued)

Category

Population

Mantra
meditation

(N)

Mindfulness
meditation

(N)

Meditation
practices
(ND)
(N)

Miscellaneous
meditation
practices

(N)

Gong
(N)

Tai Chi
(N)

Yoga
(N)

Total
(N)

Studies per
category

(N)

Musculo-
skeletal
(continued)

Hyperkyphosis

1

1

Osteoarthritis

1

4

Osteoporosis

Postpolio
syndrome

Total hip and
knee
replacement

Neurological

Developmental
disabilities

Epilepsy

Migraine and
tension
headaches

Stroke

Traumatic brain
injuries

10

Oncology

Cancer

12

Organ
transplant

Organ

transplantation

Renal

End-stage renal
disease

Respiratory
and
pulmonary

Asthma

COPD

16

Chronic airways
obstruction

Chronic
bronchitis

Pleural effusion
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Table 22. Intervention studies conducted on meditation practices by populations examined (continued)

Mantra Mindfulness Meditation Miscellaneous Qi Studies per
. L L practices meditation Tai Chi Yoga Total
Category Population meditation meditation ; Gong category
(N) (N) (ND) practices N) (N) (N) (N) N)
(N) (N)
Respiratory Pulmonary 1 1
and tuberculosis
pulmonary
(continued)
Vestibular Tinnitus 1 1 2 3
Vestibulopathy 1 1
Total 172 103 19 6 22 66 159 548 547




Table 23. Observational analytical studies conducted on meditation practices by populations examined*

S6

Mantra Mindfulness Medit'o_ltion Miscel_lan_eous _ o Studies
Category Population meditation meditation practices meditation Qi Gong Tai Chi  Yoga Total per
(N) (N) (ND) practices (N) (N) (N) (N) category
(N) (N) (N)
Circulatory Hypertension 1 1 2 2
and
cardiovascu
-lar
Dental Periodontitis 1 1 1
Gynecology Postmenopause 1 2 3 4
Pregnancy 1 1
Healthy College and 48 6 1 1 2 7 65 257
university
students
Elderly 5 1 1 18 1 26
Healthy 104 16 4 11 2 23 160
volunteers
Prison inmates 3 3
Workers 1 2 3
Mental health  Miscellaneous 1 1 1
disorders psychiatric
conditions
Musculo- Chronic pain 1 1 1
skeletal
Total 165 24 2 5 15 22 33 266 266

*Only conditions for which studies were available
ND = not described; NS = not specified



Outcome Measures Used in Studies on Meditation Practices

In total, 3,665 outcome measures were reported in 813 studies on meditation practices. The
median number of outcomes reported per study was four (IQR, 2 to 6). Table 24 displays the
type of outcome measures that have been examined in studies on meditation practices.

Table 24. Type of outcome measures examined in studies on meditation practices

Domain Outcomes No. measures (%) No. per domain
Physiological Cardiovascular 496 (13.51) 1,474
Pulmonary and respiratory 251 (6.85)
Nutritional biochemistry and metabolism 235 (6.41)
Endocrine and hormonal 125 (3.41)
Brain and nervous system 112 (3.06)
Electrodermal responses 72 (1.96)
Muscular 46 (1.26)
Lymphatic and immunological 45 (1.23)
Blood 28 (0.76)
Thermoregulatory 22 (0.60)
Skeletal 14 (0.38)
Ocular 13 (0.35)
Sensory 8 (0.22)
Renal and excretory 7 (0.19)
Gastric 1(0.03)
Psychosocial Psychiatric and psychological symptoms 645 (15.6) 1,204
Personality 313 (8.54)
Positive psychology outcomes 108 (2.95)
Social and interpersonal relationships 50 (1.36)
Health-related quality of life 42 (1.15)
Activities of daily living and events impact 26 (0.71)
Other behavioral 20 (0.55)
Clinical Physical functionality 252 (6.88) 698
Clinical events and symptoms 154 (4.20)
improvement
Nutritional status, body composition or 74 (2.02)
weight
Health status or well-being 70 (1.91)
Sleep 55 (1.50)
Pain and pain-related behavior 54 (1.47)
Falls occurrence and related behaviors 17 (0.46)
Adherence 12 (0.33)
Mortality 8 (0.22)
Longevity 2 (0.05)
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Table 24. Type of outcome measures examined in studies on meditation practices (continued)

Domain Outcomes No. measures (%) No. per domain
Cognitive and neuro- _Sensory perceptual and motor functions 103 (2.81) 239
psychological Reasoning and executive functions 40 (1.09)
General functions 37 (1.01)
Memory 24 (0.65)
Attention 22 (0.60)
Language 13 (0.35)
Healthcare Medication use 30 (0.82) 50
utilization Healthcare utilization and economic 20 (0.55)
outcomes
Total 3,665 3,665

The most frequently studied outcomes were those of physiological functions (1,474
measures), followed by psychosocial outcomes (1,204 measures), outcomes related to clinical
events and health status (698 measures), cognitive and neuropsychological functions (239
measures), and healthcare utilization (50 outcomes).

Studies on mantra meditation techniques reported the largest number of outcome measures
(1,306 measures), followed by studies on Yoga (989 measures), mindfulness meditation
techniques (567 measures), Tai Chi (489 measures), and Qi Gong (197 measures). Studies that
did not describe the meditation practice under study reported 76 measures and studies that
combined practices reported 41 measures.

Table 25 provides a summary of the type and number of outcome measures examined by
meditation practice.

Physiological outcomes. Cardiovascular measures (495 measures) were the most frequently
examined variables among the physiological outcomes. They included variables such as changes
in systolic and diastolic blood pressure, heart rate, oxygen consumption, and electrocardiogram
patterns. Other physiological measures frequently reported included pulmonary and respiratory
outcomes (251 measures) such as respiratory rate, lung function testing measures (e.g., forced
expiratory volume [FEV1], forced vital capacity [FVC], peak expiratory flow rate [PEFR]), and
carbon monoxide levels). Nutritional biochemistry and metabolism outcomes (235 measures)
included biochemical and metabolic processes measures that act as markers of certain diseases or
conditions. These measures included serum levels of cholesterol, tryglicerides, glucose, lactate,
potassium, calcium, sodium, and lipid profile.

Endocrine and hormonal outcomes (125 measures) described changes in substances secreted
by the endocrine system to regulate the activity of the organs. They included measures of cortisol
levels, neurohormones, catecholamines, endorphines, adrenaline, and aldosterone. Brain and
nervous system measures (112 measures) included electroencephalogram (EEG) profile, P300
latencies, and neurotransmitter levels. Electrodermal responses, also known as galvanic skin
responses, skin conductance, and skin resistance (72 measures), included measures of the ability
of the skin to conduct an electrical current as a sympathetic reaction to emotional arousal and
stress. Muscular physiology (46 measures), as a proxy for emotional arousal, was examined for
variables such as muscle tension and relaxation, frontal electromyographic activity, muscle
voltage, and reflex function, among others. Outcomes related to the physiological functioning of
the immune system (45 measures) included immunoglobulin (IgA, IgG, and IgM) concentrations,
leukocytes, lymphocytes, monocytes, and neutrophil levels in general, natural killer cell activity,
white blood cell count, and number of monoclonal antibodies. There were 28 outcomes related to
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blood products and hemodynamic parameters, 22 on thermoregulatory functions such as skin or
body temperature, and 14 measures related to the skeletal system, for example, bone mineral
density. Other physiological outcomes less frequently reported included ocular (e.g., intraocular
pressure, pupillary dilatation) (13 measures), sensory, for example, auditory thresholds (8
measures), renal function tests (7 measures), and gastric measures, for example, gastric motility
(1 measure).
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Table 25. Number of outcome measures examined by meditation practice

Mantra Mindfulness Meditation Miscellaneous Measures
Category Population meditation meditation practice meditation Qi Gong Tai Chi Yoga Total per
(N) (N) (ND) practices (N) (N) (N) (N) category
(N) (N) (N)
Cardiovascular 196 25 9 27 87 151 495 1,474
Pulmonary and 83 14 1 14 33 106 251
respiratory
Nutritional biochemistry 76 3 2 2 22 20 110 235
and metabolism
Endocrine and 49 10 2 15 7 42 125
hormonal
Brain and nervous 73 13 7 19 112
system
Electrodermal 53 8 1 10 72
responses
T Muscular 30 2 2 6 6 46
9
(@]
% Lymphatic and 5 9 29 1 1 45
3 immunological
T Blood 12 1 1 3 1 10 28
Thermoregulatory 10 1 1 1 2 7 22
Skeletal 12 2 14
Ocular 6 7 13
Sensory 3 5 8
Renal and excretory 2 3 1 1 7
Gastric 1 1

ND = not described
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Table 25. Number of outcome measures examined by meditation practice (continued)

Mantra Mindfulness Meditation Miscellaneous Measures
Cateqor Pobulation meditation meditation practice meditation Qi Gong Tai Chi Yoga Total per
gory P (ND) practices (N) (N) (N) (N) category
(N) (N)
(N) (N) (N)
Psychiatric and 231 183 20 13 25 33 140 645 1,204
psychological
symptoms
Personality 146 66 12 6 8 14 61 313
_ Positive psychology 37 37 4 5 4 21 108
S outcomes
§ Social and interpersonal 26 14 3 7 50
S relationships
>
& Health-related quality of 3 12 2 1 4 10 10 42
life
Activities of daily living 8 8 1 1 5 3 26
and events impact
Other behavioral 7 3 1 3 1 5 20
Physical functionality 12 7 1 1 8 165 58 252 698
Clinical events and 33 31 1 3 8 17 61 154
symptoms improvement
Nutritional status, body 22 10 7 8 27 74
composition and weight
Health status and well- 11 23 1 2 3 13 17 70
being
— Sleep 25 14 2 1 2 11 55
]
Q
= Pain and pain-related 6 20 6 11 11 54
o behavior
Falls occurrence and 1 16 - 17
related behavior
Adherence 4 3 3 2 12
Mortality 5 2 1 8
Longevity 2 2
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Table 25. Number of outcome measures examined by meditation practice (continued)

Meditation Miscellaneous

Mantra Mindfulness Measures
Cateqor Population meditation meditation practice meditation Qi Gong Tai Chi Yoga Total per
gory P (N) (N) (ND) practices (N) (N) (N) (N) category
(N) (N) (N)
Sensory perceptual and 48 18 3 2 8 24 103 239
motor functions
E Reasoning and 21 11 5 1 2 40
- 'g, executive functions
&0 General functions 17 5 1 1 4 9 37
2%
E Q] Memory 14 3 2 5 24
o O
Q5
S Attention 10 5 7 22
Language 5 1 7 13
Healthcare Medication use 4 3 2 2 19 30 50
utilization
Healthcare utilization 13 4 3 20
and economic
outcomes
Total 1321 567 76 41 197 489 989 3680 3680




Psychosocial outcomes. The most studied psychosocial outcomes were those measuring
psychiatric and psychological symptoms (645 measures) of anxiety, depression, stress, mood
states, irritability and anger expression, and abuse of psychoactive or other substances causing
psychological dependence. Measures of personality (both normal and abnormal) were reported
for 313 outcomes. These studies reported data on either general characteristics of the personality
(e.g., personality and psychological profiles, ego strength, and coping styles) or particular traits
or characteristics of the individual psychological functioning (e.g., locus of control, neuroticism,
psychoticism, extraversion, self-actualization, self-esteem, and hostility traits). Positive
psychology outcomes (measures of processes that contribute to flourishing or optimal functioning
of individuals (e.g., empathy, assertive behavior, happiness, spirituality, autonomy) were
reported in 108 outcomes). Outcomes related to social and interpersonal relationships such as
marital adjustment, level of interpersonal conflicts, social adjustment, and social functioning,
were examined in 50 measures. Health-related quality of life measures were reported for 42
outcomes. Other psychosocial outcomes included activities of daily living (26 measures), and
other miscellaneous and nonspecific behavioral measures not further classified, such as “level of
relaxation” and “hypnotic response.”

Clinical outcomes. Measures examining physical functions such as balance, strength,
flexibility, mobility, and postural stability were the most frequently reported types of clinical
outcomes (252 measures). They were followed by measures of discrete clinical events, or
indicators of symptom improvement that were particular to the conditions under study, such as
change in fibromyalgia symptoms, number of asthma episodes, and angina pectoris symptoms
(154 measures). Outcomes related to the nutritional status or body composition of individuals
(74 measures) included body weight, body mass index, and diet and nutritional patterns. There
were 70 outcomes related to general health status and well-being, 55 outcomes for sleep
characteristics, and 54 for pain-related symptoms. Seventeen outcomes reported on the frequency
of falls or falls-related behaviors. Other clinical measures included adherence (12 measures),
mortality (8 measures), and longevity (2 measures).

Cognitive and neuropsychological measures. Measures related to sensory perception and
motor functions (103 measures) were the most frequently examined cognitive and
neuropsychological outcomes. These measures included psychomotor performance, perceptual
motor skills, field independence, absorption, autonomic arousal, and visual-spatial ability. Other
cognitive and neuropsychological measures less frequently examined included reasoning and
executive functions (40 measures) (e.g., cognitive flexibility, logical reasoning, thought
categorization, and associate learning). General cognitive outcomes (37 measures) included
global measures of intelligence, cognitive status, and neuropsychological functioning. Memory
functions (e.g., short- and long-term, verbal and visual, declarative and procedural) were
reported by 24 measures. Finally, language (e.g., verbal fluency, vocabulary, language
comprehension, reading skills) and attention functions (e.g., concentration, sustained focusing
capacity) were each reported by seven measures.

Healthcare utilization: A number of outcomes addressed factors related to the use of
healthcare resources, such as medication use (30 measures), length of hospital stay, medical
utilization rates, number of sick leaves, and payments to the healthcare system (20 measures).

When the outcome measures were analyzed by the type of meditation practice under study,
we found that the 10 most frequently reported outcome measures in mantra meditation studies
were
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psychiatric and psychological symptoms (231 measures);

physiological cardiovascular outcomes (196 measures);

personality outcomes (146 measures);

physiological pulmonary and respiratory outcomes (83 measures);
physiological nutrition, biochemical and metabolic outcomes (76 measures);
physiological brain and nervous system outcomes (73 measures);
physiological electrodermal responses (53 measures);

physiological endocrine and hormonal outcomes (49 measures);

sensory perceptual and motor neuropsychological functions (48 measures); and
0 positive psychology outcomes (37 measures).

SO RN W

There are no studies on mantra meditation practices that have reported skeletal, renal and
excretory, or gastric physiology outcomes or the occurrence of falls or fall-related behaviors.
The 10 most frequently reported outcome measures in studies on Yoga were

physiological cardiovascular outcomes (151 measures);

psychiatric and psychological symptoms (140 measures);

physiological nutrition, biochemical and metabolic outcomes (110 measures);
physiological pulmonary and respiratory outcomes (106 measures);
personality outcomes (61 measures);

clinical events and symptom improvement (61 measures);

physical functionality outcomes (58 measures);

physiological endocrine and hormonal outcomes (42 measures);

outcomes of nutritional status and body composition (27 measures); and

0 sensory perceptual and motor neuropsychological functions (24 measures).

SO RN AW

No studies on Yoga reported on the occurrence of falls or fall-related behaviors, or on
longevity of study participants.
The 10 most frequently reported outcome measures in studies on Tai Chi were

1. physical functionality (165 measures);

2. physiological cardiovascular outcomes (87 measures);

3. physiological pulmonary and respiratory outcomes (33 measures);

4. psychiatric and psychological symptoms (33 measures);

5. physiological nutrition, biochemical and metabolic outcomes (20 measures);
6. clinical events and symptom improvement (17 measures);

7. falls and fall-related behavior (16 measures);

8. personality measures (14 measures);

9. measures of health status and well-being (13 measures); and

10. physiological skeletal outcomes (12 measures).

There are no studies on Tai Chi that reported physiological outcomes related to the brain and
central nervous system, ocular, sensory, or gastrointestinal systems, or electrodermal response.
Studies on Tai Chi have not examined outcomes related to mortality, longevity, healthcare
utilization, or cognitive and neuropsychological functions such as reasoning, memory, attention,
and language.

103



The 10 most frequently outcome measures in studies on mindfulness meditation practices
were

1. psychiatric and psychological symptoms (183 measures);

2. personality measures (66 measures);

3. positive psychology outcomes (37 measures);

4. clinical events and symptom improvement (31 measures);

5. physiological cardiovascular outcomes (25 measures);

6. measures of health status and well-being (23 measures);

7. measures of pain and pain-related behavior (20 measures);

8. sensory perceptual and motor neuropsychological functions (18 measures);
9. physiological pulmonary and respiratory outcomes (14 measures); and

10. social and interpersonal relationships measures (14 measures).

No studies on mindfulness meditation practices have reported outcomes of longevity,
physiology of ocular, sensory, gastric, skeletal or renal systems, mortality, or the incidence of
falls.

The 10 most frequently reported outcome measures in studies on Qi Gong were

1. physiological lymphatic and immunological outcomes (29 measures);

2. physiological cardiovascular outcomes (27 measures);

3. psychiatric and psychological symptoms (25 measures);

4. physiological nutrition, biochemical and metabolic outcomes (22 measures);
5. physiological endocrine and hormonal outcomes (15 measures);

6. physiological pulmonary and respiratory outcomes (14 measures);

7. personality measures (8 measures);

8. clinical events and symptom improvement (8 measures);

9. physical function (8 measures); and

10. physiological brain and nervous system outcomes (8 measures).

There are no studies on Qi Gong that reported physiological outcomes related to the
muscular, skeletal, ocular, sensory, and gastric systems or on electrodermal response. Other
outcomes that have not been examined in studies on Qi Gong include positive psychology,
interpersonal and social relationships, and cognitive functions such as memory, attention,
language, and reasoning and executive functions.

The 10 most studied outcome measures examined in studies that did not describe the
meditation practice under study were

psychiatric and psychological symptoms (20 measures);

personality measures (20 measures);

physiological cardiovascular outcomes (9 measures);

reasoning and executive neuropsychological functions (5 measures);
positive psychology outcomes (4 measures);

sensory perceptual and motor neuropsychological functions (3 measures);
memory (3 measures);

muscular physiology (2 measures);

XN RN
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9. physiological nutrition, biochemical and metabolic outcomes (2 measures); and
10. physiological endocrine and hormonal outcomes (2 measures).

Finally, the most studied outcome measures in studies that combined miscellaneous
approaches to the meditation practice were

1. psychiatric and psychological symptoms (13 measures);
2. personality measures (6 measures); and
3. positive psychology outcomes (5 measures).

Summary of the Results

General remarks. Evidence regarding the state of research on the therapeutic use of
meditation was provided in 813 studies. Half of the studies on meditation practices were
published after 1994. Most of the studies have been published as journal articles, and have been
conducted in North America. More than half of the studies have examined meditation practices
in intervention studies. The majority of the intervention studies on meditation practices are
RCTs, followed by before-and-after studies, and NRCTs. A lesser proportion of studies have
used observational analytical designs, the majority being cohort studies, and compared groups of
meditators versus nonmeditators or compared different groups of meditators.

Methodological quality of the included studies. Overall, the methodological quality of both
intervention and observational analytical studies on meditation practices is poor. A small
proportion of RCTs reported adequately on the methods of randomization, blinding, description
of withdrawals, and concealment of the sequence of allocation to treatment. Half of the RCTs
explicitly reported the source of funding, as did a smaller proportion of NRCTs and before-and-
after studies. The observational analytical studies that have been conducted on meditation
practices are prone to biases affecting the representativeness of the study and comparison groups,
the ascertainment of both exposure and outcome and, in the case of longitudinal studies (i.e.,
cohort studies), the integrity of the followup period. Compared to the cohort studies, the cross-
sectional studies have less prominent methodological weaknesses. The only methodological
aspect that did not appear to be severely jeopardized in the observational studies was the
methods used to control for confounders in the design or analysis. More than half of
observational studies have attempted to control for confounding either in the design or the
analysis of the results.

Meditation practices examined in intervention and observational analytical studies. The
category of meditation practices that has been most frequently studied in the scientific literature
is mantra meditation. This category includes a group of meditation techniques that, despite
differences in principles of practice and theoretical grounds, all have a mantra as an important
component of their practice. Both intervention and observational analytical studies on ™"
dominate the literature on mantra meditation techniques, followed by studies on RR. Other
mantra techniques such as CSM, Acem meditation, Ananda Marga, concentrative prayer, and
Cayce’s meditation have been examined less frequently.

The second category of meditation practices most frequently examined is Yoga. This
category includes a heterogeneous group of practices rooted in yogic traditions such as Hatha,
Kundalini, and Sahaja yoga. Mindfulness meditation is the third most studied group of practices.
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Within this category, MBSR and Zen Buddhist meditation have been most frequently examined.
The practice of Tai Chi is the fourth most frequently examined practice, followed by Qi Gong.
Finally, less than five percent of the studies on meditation practices did not explicitly describe
the practice under study or have combined different approaches to meditation in a single
intervention without describing the individual components of the intervention.

Control groups. The number of control groups per study ranged from one to four. Among
the six hundred and sixty-eight studies that used control groups, the majority of them utilized an
active concurrent control for their comparisons. Among the RCTs and NRCTs, the practice of
exercise and other physical activities constituted the most frequent active comparator followed
by conditions involving states of rest and relaxation, educational activities, and PMR. Other
active control groups included cognitive behavioral techniques, pharmacological interventions,
psychotherapy, BF techniques, reading, hypnosis, therapeutic massage, and acupuncture. Almost
half of the RCTs and NRCTs included comparison groups consisting of participants assigned to
waiting lists or participants that did not receive any intervention. A lower proportion of RCTs
and NRCTs compared different meditation practices against each other, different doses of the
practice, or modified formats of similar techniques.

The vast majority of observational analytical studies used comparison groups consisting of
individuals that had not been exposed to any type of meditation practice. A smaller proportion of
observational analytical studies compared groups of individuals that have been actively exposed
to different meditation practices.

Diseases, conditions, and populations examined in studies on meditation practices. The
vast majority of studies on meditation practices have been conducted in healthy populations. The
three most studied clinical conditions are hypertension, other cardiovascular diseases, and
substance abuse. Other diseases that have been frequently examined include anxiety disorders,
cancer, asthma, chronic pain, type II DM, fibromyalgia, and a variety of psychiatric conditions
studied altogether. Studies on hypertension have been conducted mainly on mantra meditation
and Yoga. Studies on other cardiovascular diseases have been conducted using Yoga,
mindfulness meditation techniques, and mantra meditation. Studies on substance abuse have
been conducted mainly on mantra meditation.

Outcome measures examined in studies on meditation practices. Studies on meditation
practices tend to report a median number of four outcomes per study. The most frequently
studied outcomes were those of physiological functions, followed by psychosocial outcomes,
outcomes related to clinical events and health status, cognitive and neuropsychological functions,
and healthcare utilization outcomes. Cardiovascular measures were the most frequently
examined variables among the physiological outcomes. The most studied psychosocial outcomes
were measures of psychiatric and psychological symptoms (e.g., anxiety and depression). Other
psychosocial outcomes frequently reported include personality measures, positive psychology
outcomes, and others related to social relationships, quality of life, and activities of daily living.
Outcomes related to clinical events focused on measures of physical functionality, and the
incidence of discrete clinical events. Among the cognitive and neuropsychological outcomes,
measures of sensory perceptual and motor functions, and reasoning and executive functions were
frequently examined. Finally, measures reporting healthcare utilization were uncommon.
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Topic Ill. Evidence on the Efficacy and Effectiveness of
Meditation Practices

The three most studied diseases identified in topic II were hypertension, cardiovascular
diseases, and substance abuse disorders. Sixty-five RCTs and NRCTs (27 on hypertension, 21 on
cardiovascular diseases, and 17 on substance abuse disorders) were included in the review on the
efficacy and effectiveness of meditation practices. All qualifying studies are presented in
summary tables in the appropriate sections. Details regarding these studies are available in
Appendix H."

Hypertension

Description of the Included Studies

Twenty-seven trials (24 RCTs'**%?% and 3 NRCTs******) were identified that evaluated the
effects of meditation practices in hypertensive individuals (see Appendix H*). The included trials
evaluated eight meditation practices aimed to ameliorate a variety of outcomes associated with
hypertension. The group of studies comprised eight trials on yoga,'*>204212-216.217.219.224.226 iy,
trials on TM®,205:208.210220221.222 g grials on RR 203209218228 00 trdals on Qi Gong,207-211:213:214
two trials on Zen Buddhist meditation,225 227 one trial on a technique modeled after TM®,222 one
trial on Tai Chi,” one trial on a mantra technique not further described,”” and one trial on a
meditation practice that did not specify the technique.?"

The trials were published between 1975 and 2005 (median year of publication, 1995; IQR,
1982 to 2003). Twenty-four of these trials have been published in journalg'®>2%3-204206-209211-
214216228 (while three® %! were identified from the gray literature. Nine trials>*>2%2%%
210.220221,227.228 were conducted in the United States, four?*+212217.226 i, India, three'®>21821% in the
United Kingdom, two*' 1?2 in China, two'*** in South Korea, and one each in Germany,215
Hong Kong,207 The Netherlands,224 New Zealand,** Russia,203 Taiwem,223 and Thailand.*'® The
trials contained a total of 1,940 participants. The median sample size was 65 participants per
study (IQR, 23 to 392; data from 19 trials). Seven*>20>-200:218:220221.225 o4t £ 19 trials had study
sample sizes greater than 100 participants. The mean age of participants was 50.7 + 9.6 years
(range, 28 to 68 years; data from 20 trials). Two trials”"**’ were conducted in samples with an
average age between 20 and 40 years. Sixteen trials'®>20°208210:213.214.216.219.220222-226 (o
conducted in samples with mean ages ranging from 41 to 60 years. Two trials*'**® included
study populations with mean ages of 61 years and above. Seven trials**20%2!1:212215:217218 44 1ot
report the age of participants.

When the trials that reported the gender of participants were combined (n = 23), 54 percent
of the participants were male and 46 percent were female. Samples in four trials®**2%*2'226 were
entirely male while none of the trials included entirely female samples. Four trialg'®>2%-!2217

failed to report the gender of participants. Six trials explicitly indicated the ethnicity of their

*Appendixes and evidence tables cited in this report are provided electronically at http://www.ahrq.gov/clinic/tp/medittp.htm
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samples. Five of them®**2%¢*1922022! were conducted in African-American samples, whereas one

trial**’ stated that only white participants took part in the study.

All the trials were conducted in patients with a diagnosis of essential hypertension. All trials
except five'®204208212217 4 15vuided a definition of hypertension in their selection criteria. Half of
the trials (n = 14)703207:209-210213-216.218.220.221.225.226.228 i1 - Jyded participants diagnosed with Stage
1 hypertension (mean systolic blood pressure [SBP] between 140 and 159 mm Hg and/or mean
diastolic blood pressure [DBP] between 90 and 99 mm Hg) and with Stage 2 hypertension (mean
SBP 160 mm Hg and above and/or mean DBP 100 mm Hg and above). One study” included
participants with prehypertension (mean SBP between 120 and 139 mm Hg, and/or DBP
between 80 and 89 mm Hg), Stage 1, and Stage 2 hypertension. Another study”” was conducted
in patients with prehypertension or with Stage 1 hypertension. Five trials*''*"”#*#?2427 included
only participants with Stage 2 hypertension, whereas one trial’> included only participants with
Stage 1 hypertension.

All 27 trials employed a parallel study design. The length of the trials varied from 8 days***
to 1 year.zm’zm’ﬂ1’221’224 The median duration of the trials was 3 months (IQR, 2 to 6). Twelve
studies?04208:209:213-217.219.223.226.238 (o0 Short-term trials (less than 3 months), nine
trials!¥5:205207212.218220222.223227 4 o duration from 3 to 6 months, and six trials20>206210211:221.224
lasted longer than 6 months

The 27 trials comprised six comparisons between meditation practices and no
intervention, ®>2*%204215:217:225 441 comparisons between meditation practices and waiting
list,?%%213214222 and one comparison®?? between meditation practices and placebo. There were 29
comparisons between meditation practices and active therapies other than no intervention, WL,
or placebo. Because some trials had more than one comparison arm, the total number of
comparisons exceeded the number of trials. Of the 29 active comparisons, the comparative
treatments were health education (HE),205-206210212216218220221.225 g 208.209.228 p)\ R 204220221
or relaxation,”***'*?*% antihypertensive medication,”''*'” blood pressure checks,>>**’ exercise,
orthostatic tilt,””® and meditation practice plus BF.'® The median number of comparisons per
study was one (IQR, 1 to 2).

rest
207

9

Methodological Quality of the Included Studies

A summary of the methodological quality of the included trials is provided in Table 26. As a
measure of methodological quality for included trials, the overall median Jadad score was 2/5
(IQR, 1 to 2). Only two trials”****' obtained 3 points and were considered of high quality.
Twelve trials!35-205:206207.210214216218219.222:224 ypyiainad 2 points, nine
trialg?0420°-208-209211.213.215.217.225 htained 1 point, and four trials*'**2°?*® did not obtain any
points. All the trials except three”**** were described as randomized; however, the details of the
description of randomization varied. The majority of trials (n = 19)'8>-203-205:207211214-219.222-225 434
not describe how the randomization was performed. Three trials?***?%#?! described an
appropriate method to generate the sequence of randomization, whereas two trials®'**'* reported
the use of inadequate approaches to sequence generation. None of the trials were described as
double-blind. The adequacy of allocation concealment was unclear in all trials.

An intention-to-treat statistical analysis was specified in five trials.”®*2°¢2"722022! Nineteen
trialg!®>-203-205-207.209.210.212-214.216. 218225 1oy 5110 d the number of dropouts for the total study sample
(mean dropout rate: 21 percent; range 3 to 57 percent). Seven trials*>20020%212:213220225 4 5
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dropout rate of more than 20 percent. Withdrawals and dropouts per treatment group were
clearly described in 14 trials,'8-20%:207:210.213.214.216218-224 3 ayerage, 14 percent of participants
(range 0 to 26 percent) dropped out of the meditation groups. The mean dropout rate for the
control groups was also 14 percent (range 4 to 25 percent; 16 control groups).

Fifteen trials'¥20°-209-218222:224.225.227.228 i0]05ed their source of funding. Nine trials
205.206.209.218-220.225.227.228 1o ceived funding from government sources, six studies'*>207-20%:221222.224
received funding from a private donor or foundation, and one”!* received internal funding.
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Table 26. Methodological quality of trials of meditation practices for hypertension

0r1

Randomization Double blinding Description of Overall Allocation
Study, year Meditation practice withdrawals Jadad | ¢ Report of funding
Method Method /dropouts score ~ conceaimen
Stated . Stated .
described described

Aivazyan TA, Mantra meditation Yes Unclear No NA Yes 2 Unclear No

198823 (NS) + relaxation
techniques

Broota A, Yoga Yes Unclear No NA No 1 Unclear No
1995°%

Calderon R Jr, ™® Yes Unclear No NA No 1 Unclear Yes
2000°%°

Castillo- ™® Yes Adequate No NA No 2 Unclear Yes
Richmond A,
20007929

Cheung BMY, Qi Gong Yes Unclear No NA Yes 2 Unclear Yes
2005

Cohen J, RR Yes Unclear No NA No 1 Unclear Yes
1983%%

Hafner RJ, Yoga + BF Yes Unclear No NA Yes 2 Unclear Yes
1982'%°

Hager JL, RR Yes Unclear No NA No 1 Unclear Yes
1978

Kondwani KA, ™® Yes Unclear No NA Yes 2 Unclear No
1998210.229

Kuang AK, Qi Gong + AHM Yes Unclear No NA No 1 Unclear No
1987%"

Latha DR, Yoga + BF (thermal) Yes Inadequate No NA No 0 Unclear No
1991%"2

Lee MS, Qi Gong Yes Unclear No NA Yes 2 Unclear No
2003214,230

Lee MS, Qi Gong Yes Inadequate No NA Yes 1 Unclear No
2004213,231

Manikonda P, CMBT Yes Unclear No NA No 1 Unclear No
2005°"°

AHM = antihypertensive medication; AT = autogenic training; BE = breathing exercises; BF = biofeedback; CMBT = contemplative meditation and breathing technique; NA = not
applicable; NS = not specified; PMR = progressive muscle relaxation; RR = Relaxation Response; TM®™ = Transcendental Meditation®™
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Table 26. Methodological quality of trials of meditation practices for hypertension (continued)

Randomization Double blinding Description of Overall Allocation
Study, year Meditation practice withdrawals Jadad | ¢ Report of funding
Method Method /dropouts score ~ conceaimen
Stated . Stated .
described described

McCaffreg/ R, Yoga Yes Unclear No NA Yes 2 Unclear No
2005’

Murugesan R, Yoga Yes Unclear No NA No 1 Unclear No
2000%""

Patel CH, RR + BE + PMR Yes Unclear No NA Yes 2 Unclear Yes
1985°"

Patel CH, Yoga + BF Yes Unclear No NA Yes 2 Unclear Yes
1975%"°

Schneider RH, T™® Yes Adequate No NA Yes 3 Unclear Yes
1 99579,221 ,232

Schneider RH, ™® Yes Adequate No NA Yes 3 Unclear Yes
2005°%°

Seer P, 198022  SRELAX (technique Yes Unclear No NA Yes 2 Unclear Yes

modeled after TM®)

Selvamurthy W,  Yoga No NA No NA No 0 Unclear No
199872

Stone RA, Zen Buddhist No NA No NA No 0 Unclear Yes
1976%" meditation

Surwit RS, RR No NA No NA No 0 Unclear Yes
1978%%°

Tsai JC, 2003%?®  Tai Chi Yes Unclear No NA Yes 2 Unclear No

van Montfrans Yoga + RR + PMR + Yes Unclear No NA Yes 2 Unclear Yes
GA, 19907 AT

Yen LL, 1996%°  Zen Buddhist Yes Unclear No NA No 1 Unclear Yes

meditation + PMR




Results of Direct Comparisons

Table 27 summarizes the meditation practices, comparison groups, and outcomes that were
available for direct meta-analyses on the efficacy and effectiveness of meditation practices to
treat hypertension. Direct meta-analyses were conducted when two or more studies assessed the
same meditation practice, used similar comparison groups, and had usable data for common
outcomes of interest. No single diagnostic criterion was chosen for categorizing study
populations as hypertensive; rather, we included all studies conducted in hypertensive patients,
as defined by the authors of the primary studies. Fifteen comparisons (14 studies) were not
suitable for direct meta-analyses because no more than one study was available for statistical
pooling: SRELAX (technique modeled after TM™) versus waiting list (WL),** SRELAX versus
placebo,”*? RR versus HE,”'® RR versus WL,””® Qi Gong versus antihypertensive medication
(AHM),2 i Qi Gong versus exercise,207 Tai Chi versus rest,223 Yoga versus AHM 2" Yoga versus
orthostatic tilt,””® Yoga versus progressive muscle relaxation (PMR),*** Yoga versus
relaxation,”* Yoga versus Yoga plus BE,'® Zen Buddhist meditation versus NT,*** mantra
meditation not specified versus NT,*” and meditation practice not further specified versus NT.*"
Data from 16 studies were available for direct meta-analyses that involved eight comparisons:
TM® versus HE, TM" versus PMR, RR versus BF, Qi Gong versus WL, Yoga versus NT, Yoga
versus HE, Yoga versus rest, and Zen Buddhist meditation versus blood pressure checks.
Outcomes of interest and comparisons for which data could be combined into a direct meta-
analysis were

1. blood pressure: TM® versus HE, TM® versus PMR, RR versus BF, Qi Gong versus WL,
Yoga versus NT, Yoga versus HE, Zen Buddhist meditation versus blood pressure checks;

2. body weight: TM® versus HE;

3. heart rate: TM® versus HE;

4. stress: TM® versus HE, Yoga versus HE;

5. anger: TM® versus HE;

6. self-efficacy: TM® versus HE;

7. total cholesterol (TC): TM® versus HE;

8. high-density lipoprotein cholesterol (HDL-C): TM® versus HE;

9. low-density lipoprotein cholesterol (LDL-C): TM® versus HE;

10. dietary intake (caloric intake, total fat intake, and sodium intake): TM® versus HE; and
11. physical activity: TM® versus HE.

Results from individual studies not included in a meta-analysis of clinical trials of meditation
practices in hypertension are summarized in Table H1 in Appendix H.

*Appendixes and evidence tables cited in this report are provided electronically at http://www.ahrq.gov/clinic/tp/medittp.htm
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Table 27. Summary of outcomes by meditation practice and by comparison group included in meta-analyses of the efficacy and effectiveness of meditation
practices for hypertension

ell

Intervention Comparator Outcome No. studies awj;as-is Outcomes for Meta-analysis
T™® HE TC, TG, LDL-C, HDL-C, BP changes, anger, stress, personal efficacy, 5 Yes BP changes (DBP,
diet, physical activity, pulse rate SBp)?20>206:210:220,221
cIMT, BP changes, weight, PR, TC, HDL-C, LDL-C, pulse pressure, Total cholesterol?°>2%
smoking, exercise®®® HDL-C 205206
LVMI, BP changes (DBP, SBP), weight, PR, PWT, LVIDD, LVIDS, IVST, LDL-C 205206
E/A ratio, energy, stress impact, sleep, positive affect, sleep pattern, Body weight?°>26:210
anxiety, depression, anger, self-efficacy, locus of control, diet, activity Pulse rate?0®208210
level, compliance210 Stress?%%210
BP changes (DBP, SBP)*’ Diet (calories, fat,
BP changes (DBP, SBP), change in AHM?° sodium)?*>#1°
Physical activity?*>2'°
PMR BP changes (DBP, SBP), compliance™’ 2 Yes BP changes (DBP,
BP changes (DBP, SBP), change in AHM** SBp)*#!
PLB BP changes (DBP, SBP)™* 1 No NA
SRELAX WL BP changes (DBP, SBP)*** 1 No NA
(technique
modeled after
T™®)
RR HE BP changes (DBP, SBP), TC, smoking, morbidity, mortality”'® 1 No NA
BFB Attention (field independence, attention deployment, absorption), BP 3 Yes BP changes (DBP,
changes (DBP, SBP)**® SBp)278:209.228
BP changes (DBP, SBP)*®
BP changes (DBP, SBP)**®
WL Attention (field independence, attention deployment, absorption), BP*"° 1 No NA

AHM = antihypertensive medication; Al = alpha index; APO-A1 = apolipoprotein Al; BF = biofeedback; BMI = body mass index; BP = blood pressure; cIMT = carotid intima media

thickness; CO = cardiac output; CPR = cold pressor response; Cr = creatinine; DBH = dopamine beta hydroxylase; DBP = diastolic blood pressure; E/A ratio = early filling divided by
atrial constriction; EEG = electroencephalogram; EMG = electromyography; EPI = epinephrine; FEV1 forced expiratory volume in 1 second; FVC = forced vital capacity; GSR =
galvanic skin response; HDL-C = high density lipoprotein cholesterol; HE = health education; HR = heart rate; HRQL = health-related quality of life; IVST = intraventricular septal
thickness; K = potassium; LDL-C = low density lipoprotein cholesterol; LVIDD = left ventricular internal dimension at diastole; LVDIS = left ventricular internal dimension at systole;
LVMI = left ventricular mass index; NA = not applicable; Na = sodium; NE = norepinephrine; NS = not specified; NT = no treatment; PLB = placebo; PMR = progressive muscle
relaxation; PRA = plasma renin activity; PR = pulse rate; PWT = posterior wall thickness; RPP = rate pressure product; RR = Relaxation Response; SBP = systolic blood pressure; TC =
total cholesterol; TG = triglycerides; TM® = Transcendental Meditation®; WL = waiting list



Table 27. Summary of outcomes by meditation practice and by comparison group included in meta-analyses of the efficacy and effectiveness of meditation
practices for hypertension (continued)

Intervention Comparator Outcome StL':l(;)iéS Meta-analysis Outcomes for Meta-analysis
Qi Gong AHM Plasma 18-OH-DOC levels, BP changes(DBP, SBP)”" 1 No NA
Exercise BP, health status, anxiety, depression, HR, weight, BMI, body fat, 1 No NA
waist/hip circumference, renin excretion, urinary albumin excretion, Na,
K, urea, Cr, TC, HDL-C, LDL-C, TG, aldosterone, urine cortisol, urine
Cr, urine Na, urine protein, LVMI, ejection fraction®®’
WL BP changes (DBP, SBP, RPP), HR, PR, EPI, NE, FVC, FEV1, cortisol* 2 Yes BP changes (DBP, SBP)~">*"*
BP changes (DBP, SBP), APO-A1, TC, HDL-C, TG, self-efficacy’"
Tai Chi Rest BP changes (DBP, SBP), HR, TC, HDL-C, LDL-C, TG, BMI, anxiety**’ 1 No NA
Yoga AHM Stress, BP changes (DBP, SBP), PR, weight”"’ 1 No NA
NT BP changes (DBP, SBP), anxiety, GSR™" 3 Yes BP changes (DBP,
BP changes (DBP, SBP), hostility, assertive behavior, psychological SBPp)'e>204217
symptoms'®®
Stress, BP changes (DBP, SBP), PR, weight*"’
HE BP changes (DBP, SBP), AHM intake, stress control, negative responses 2 Yes BP changes (DBP, SBP)*'*~™
to stress, coping behavior, somatic symptoms, symptom severity212 Stress?'4'0
Stress, BP changes (DBP, SBP), BMI, HR?"®
Orthostatic BP changes gDBP, SBP), AI-EEG, CO, HR, NE, EPI, PRA, urine K, urine 1 No NA
_ tilt Na, CPR*
= PMR BP changes (DBP, SBP), anxiety, GSR™™* 1 No NA
Rest BP changes (DBP, SBP), anxiety, GSR*"* 2 Yes BP changes (DBP, SBP)**<"
BP changes (DBP, SBP)*"°
Relaxation BP changes (DBP, SBP), body weight, urine Na, TC*** 1 No NA
Yoga + BF BP changes (DBP, SBP), hostility, assertive behavior, anxiety, 1 No NA
depression'®®
Zen Buddhist  Blood BP changes (DBP, SBP), changes in plasma DBH, plasma volume, 2 Yes BP changes (DBP, SBP) “***'
meditation pressure PRAZ
checks BP changes (DBP, SBP)**°
NT BP changes (DBP, SBP)*” 1 No NA
Mantra (NS) NT BP changes (DBP, SBP%; time of BP restoration, HRQL, emotional stress, 1 No NA
number of sick leaves®®>
Meditation NT BP changes (DBP, SBP)*" 1 No NA
practices

(NS)




Transcendental Meditation®

Five RCTs assessing the effects of TM® in hypertensive patients were identified. Five
trials?*>206210220221 ¢compared TM® versus HE, and two trials”****' compared TM® versus PMR.
Meta-analyses were conducted for the comparisons TM® versus HE, and TM® versus PMR.

TM® versus HE

Blood pressure. Five trials??>2%219220221 totaling 337 participants (TM® = 175, HE = 162)
provided data on the effects of TM® versus HE on SBP and DBP (Figure 3). The combined
estimate of changes in SBP (mm Hg) indicated a small, nonsignificant improvement (reduction)
in favor of TM® (WMD = -1.10; 95% CI, -5.24 to 3.04). There was evidence of heterogeneity
among the studies regarding the mean change in SBP (p = 0.05; I= 56.9 percent).

Figure 3. Meta-analysis of the effect of TM® versus HE on blood pressure (SBP and DBP)

Feview: Mecitation (Hypertension)

Comparizor; 04 TMB versus HE

Cuteome: 01 Blood pressure (mm Hy)

Study ThiE HE WD (rancom) Wiight WD (rancom)

of sub-category N Wean (S0 il Mean (20 95% (I % 95% (I

01 Systolic
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Castillo-Richmand 00 3l -7.77110.34) =] -6.74(12.80) —_— E0.67 -1.03 [-6.594, 4.88]

Schneider 2005 E4 -£.13113.88) 44 -1.08{13.86) — e ZE.00 -1.05 [-6.56, 4.46]

Subtotal (35% Cf) 178 162 e o 100.00 -1.10 [-5.24, 3.04]

Test for heteragenetty: Chif =9.27 df = 4 (P = 0.05), F = 36.9%

Test for averall effect 7 =052 (P =0.60)

02 Diastolic

Schneider 1895 36 =5 7047200 38 0.60{5.63) — 1.5z -6.30 [-9.91, -2.69]
Kondveani 1935 13 -3.70(5.00) 15 -3.63(10.00) 16.258 -0.07 [-5.61, §.47]

Calderon 2000 3k -3.8007.1) 36 -7.1009.00) —— £1.09 320 [-0.57, 6.97]

Casfila-Richmond 00 31 -3.50(7.60) 29 -5.90(8.60) —_— 20.08 2.40 [-1.72, 6.52]

Schneider 2005 b4 -6.241(9.48) 44 -4.44(9.439) — E1.06 =l.80 [-B.B8, 1.98]

Subtotal (95% CN 175 162 —=eiiiine-- 100.00 -0.5% [-4.2Z, 3.06]

Test for heterogenety: Chi* =1589 df =4 (P=0003), 1 =74.8%

Test for overal effect 2=031 (P=075)

Favours TMB  Favours HE

Possible causes of heterogeneity in the outcome of SBP were explored. The five trials were
similar in terms of the type of participants, severity of hypertension, characteristics of the
interventions, and methodological quality. There were differences, however, in the duration of
the trials and followup period. All but one study”*' were medium- or long-term trials (more than
3 months). The study with the shortest duration®' (3 months) was the only trial that reported
statistically significant changes in SBP favoring TM®. The medium- or long-term trials did not
find statistically significant differences between TM"™ and HE for changes in SBP. A subgroup
analysis based on the duration of the studies (Figure 4) showed that greater homogeneity
(p = 0.64, I = 0 percent) was observed for the studies that assessed the medium- and long-term
effects of TM® and HE on SBP. After excluding the short-term study,**' the direction of the
effect changed to a small, nonsignificant reduction of SBP in favor of HE (WMD = 0.70; 95%
CIL, -2.29 to 3.68).
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Figure 4. Subgroup analysis by study duration of the effect of TM® versus HE on SBP
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The combined estimate of changes in DBP (mm Hg) indicated a small, nonsignificant
improvement (reduction) in favor of TM® (WMD = -0.58; 95% CI, -4.22 to 3.06). We found
significant heterogeneity (p = 0.003; I = 74.8 percent) among the studies for this outcome,
which may be attributed to variations in the duration of the studies. The study with the shortest
duration®”' (3 months) was the only trial that reported statistically significant changes in DBP
favoring TM®. The other medium- or long-term trials did not find statistically significant
differences between TM® and HE for changes in DBP. A subgroup analysis based on the
duration of the studies (Figure 5) showed that greater homogeneity (p = 0.26, I*= 25.2 percent)
was observed for the studies assessing the medium- and long-term effects of TM® and HE on
DBP. After excluding the short-term study,”*' the magnitude of the effect estimate changed to a
small, nonsignificant reduction of DBP in favor of HE (WMD = 1.02; 95% CI, -1.41 to 3.44).

Figure 5. Subgroup analysis by study duration of the effect of TM® versus HE on DBP
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Favours TMB  Favours HE
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Body weight. Three trials***°*'? totaling 166 participants (TM® = 86, HE = 80) provided
data on the effects of TM®™ versus HE on changes in body weight (Ibs) (Figure 6). The results of
the trials for changes in body weight were homogeneous (p = 0.96; I* = 0 percent), and the
combined WMD of 1.72 (95% CI, -2.29 to 5.74) showed a greater nonsignificant improvement
(reduction) in body weight in favor of HE.

Figure 6. Meta-analysis of the effect of TM® versus HE on body weight
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Heart rate. Three trials”>?°“*!” totaling 165 participants (TM® = 85, HE = 80) provided data
on the effects of TM® versus HE on heart rate (bpm) (Figure 7). The results were statistically
homogeneous (p = 0.34; I* = 8.3 percent). The combined WMD of -0.43 (95% CI, -4.17 to 3.31)
indicated a small, nonsignificant reduction in pulse rate with TM®.

Figure 7. Meta-analysis of the effect of TM® versus HE on heart rate
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Stress. Two trials”*' totaling 105 participants (TM®™ = 54, HE = 51) contributed data on the

effects of TM® versus HE on measures of stress (Figure 8). The combined estimate (SMD =
0.12; 95% CI, -0.27 to 0.50) indicated a small, nonsignificant reduction in stress scores with HE.
There was evidence of homogeneity between the studies regarding the outcome of stress (p =
0.38; 1°=0 percent).
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Figure 8. Meta-analysis of the effect of TM® versus HE on

measures of stress

Review: Weditation (Hypertension)

Comparison: 04 Thi@ versus HE

Cutcame: 04 Stress
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Test for heterogenetty: Chit =077 df =1 (P=0.38), F=0%
Test for overal etfect Z =060 (P =0.55)

Anger. Two trials®*>2'°
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totaling 105 participants (TM® = 54, HE = 51) examined the effects

of TM® versus HE on measures of anger (Figure 9). The results of the trials for changes in
measures of anger were homogeneous (p = 0.64; I” = 0 percent), and the combined SMD of -0.06
(95% CI, -0.45 to 0.32) showed a small and nonsignificant reduction in scores of anger with

™®.

Figure 9. Meta-analysis of the effect of TM® versus HE on

measures of anger

Review Meditation [Hypertension)
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Self-efficacy. Data on changes in measures of self-efficacy were available from two
trials?®>*'” with a total of 105 participants (TM® = 54, HE = 51) (Figure 10). The combined SMD
in measures of self-efficacy for trials of TM® compared with HE was -0.36 (95% CI, -0.92 to
0.19), and showed a nonsignificant improvement in self-efficacy in favor of TM®. The results of
the trials for changes in self-efficacy were moderately heterogeneous (p = 0.18; I* = 44.8

percent).
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Figure 10. Meta-analysis of the effect of TM® versus HE on measures of self-efficacy

Reviesy: Medtation (Hypertension)
Compatizon; 04 TM®E versus HE
Cutcome:; 06 Self-efficacy
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Total cholesterol (TC). Information on TC changes (mg/dL) was available from two
trials®*2% with a total of 126 participants (TM® = 65, HE = 61) (Figure 11). The combined
effect estimate showed no differences between TM® and HE in TC changes (WMD = -0.94; 95%
CL -11.49 to 9.62). The results of the trials were homogeneous (p = 0.80; I* = 0 percent).

Figure 11. Meta-analysis of the effect of TM® versus HE on TC
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High-density lipoprotein cholesterol (HDL-C). Two trials***° totaling 126 participants

(TM® = 65, HE = 61) provided data on the effects of TM" versus HE on changes in HDL-C
(mg/dL) (Figure 12). The results of the trials were homogeneous (p = 0.35; I* = 0 percent), and
the combined WMD of -2.58 (95% CI, -6.12 to 0.96) showed a nonsignificant benefit (increase)
with HE for HDL-C.
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Figure 12. Meta-analysis of the effect of TM® versus HE on HDL-C
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Low-density lipoprotein cholesterol (LDL-C). Two trials***2% totaling 126 participants (TM®

=65, HE = 61) contributed data on the effects of TM® versus HE on changes in LDL-C (mg/dL)
(Figure 13). The pooled results of the trials were homogeneous (p = 0.90; I* = 0 percent), and the
combined WMD of 1.08 (95% CI, -8.65 to 10.81) showed a nonsignificant benefit (reduction)
with HE for LDL-C.

Figure 13. Meta-analysis of the effect of TM® versus HE on LDL-C
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Test for overall effect Z=022(F=083)
R L

Favours TME  Fawours HE

Dietary intake. Two trials”*>*'” totaling 49 participants (TM® = 30, HE = 19) provided data
on the effects of TM® versus HE on dietary intake, expressed as caloric intake, total fat intake,
and sodium intake (Figure 14). The results of the trials for caloric intake were homogeneous (p =
0.97; =0 percent), and the combined SMD of 0.28 (95% CI, -0.30 to 0.86) showed a
nonsignificant reduction in caloric intake in the HE group. The results of the trials for total fat
intake were homogeneous (p = 0.23; I* = 30.7 percent), and the combined SMD of 0.50 (95% CI,
-0.21 to 1.21) showed a nonsignificant reduction in fat intake in the HE group. The results of the
trials for sodium intake were homogeneous (p = 0.64; I* = 0 percent), and the combined SMD of
0.14 (95% (I, -0.44 to 0.72) showed a nonsignificant reduction in sodium intake in the HE

group.
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Figure 14. Meta-analysis of the effect of TM® versus HE on dietary intake
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Physical activity. Three trials**°**!° totaling 138 participants (TM® = 68, HE = 70)
provided data on the effects of TM® versus HE on changes in physical activity (Figure 15). The
combined results showed a nonsignificant reduction in changes in favor of the HE group (SMD =
-0.20; 95% CI, -0.14 to 0.53). The results of the trials for changes in physical activity were
homogeneous (p = 0.57; I* = 0 percent).

Figure 15. Meta-analysis of the effect of TM® versus HE on physical activity

Review Meditation (Hypertension)
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TM® versus PMR

Blood pressure. Two trials*****' totaling 179 participants (TM® = 90, PMR = 89) provided
data on the effects of TM® versus PMR on SBP and DBP (Figure 16). The combined estimate of
changes in SBP (mm Hg) indicated a significant improvement (reduction) in favor of TM®
(WMD = -4.30; 95% CI, -8.02 to -0.57). The results of the trials for changes in SBP were
homogeneous (p = 0.25; I* = 25.6 percent).
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The combined estimate of changes in DBP (mm Hg) indicated a significant improvement
(reduction) in favor of TM® (WMD = -3.11; 95% CI, -5.00 to -1.22). The results of the trials for
changes in DBP were homogeneous (p = 0.67; I* = 0 percent).

Figure 16. Meta-analysis of the effect of TM® versus PMR on blood pressure (SBP and DBP)

Revigw, Meditation (Hypertension)
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Test for overall effect: Z=3.23 (P =0.001)
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Relaxation Response

Five trials assessing the effects of RR in hypertensive patients were identified. Three
trials**®***?® compared RR versus BF, one trial compared RR versus HE,*'® and one trial
compared RR versus WL.>”® A meta-analysis was conducted for the comparison between RR and
BF.

RR versus BF

Blood pressure. Three trials totaling 53 participants (RR = 28, BF = 25) provided
data for a meta-analysis of the effects of RR versus BF on SBP and DBP (Figure 17). The
combined estimate of changes in SBP (mm Hg) showed that BF produced a greater but
nonsignificant reduction in SBP when compared to RR (WMD = 2.39; 95% CI, -5.13 to 9.91).
The results were homogeneous across the trials (p = 0.55; I* = 0 percent). Likewise, the
combined estimate of changes in DBP (mm Hg) indicated a small, nonsignificant improvement
(reduction) in favor of BF (WMD = 4.44; 95% CI, -4.00 to 12.88). The results of the trials for
changes in DBP were homogeneous (p = 0.42; I = 0 percent).

208,209,228

122



Figure 17. Meta-analysis of the effect of RR versus BF on blood pressure (SBP and DBP)
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Qi Gong

Four trials assessing the effects of Qi Gong in hypertensive patients were identified. Two
trials”"**'* compared Qi Gong versus WL, one trial compared Qi Gong versus AHM,*"" and
another trial™”’ compared Qi Gong versus exercise. A meta-analysis was conducted for the
comparison between Qi Gong and WL.

Qi Gong versus WL

Blood pressure. Two trials totaling 94 participants (Qi Gong = 46, WL = 48) provided
data for a meta-analysis of the effects of Qi Gong versus WL on SBP and DBP (Figure 18). The
combined estimate of changes in SBP (mm Hg) indicated a significant improvement (reduction)
in favor of Qi Gong (WMD = -17.78; 95% CI, -22.03 to -13.54). The results were homogeneous
across the trials (p = 0.57; I* = 0 percent).

Likewise, the combined estimate of changes in DBP (mm Hg) indicated a significant
improvement (reduction) of DBP in favor of Q1 Gong (WMD = -12.06; 95% CI, -21.62 to -2.49).
There was evidence of substantial heterogeneity among the studies in DBP (p <0.00001; I* =
93.5 percent). Possible causes of heterogeneity were explored. The two trials were similar in
terms of the type of participants, severity of hypertension, characteristics of the interventions,
study duration, and methodological quality. Therefore, it is unknown whether clinical
heterogeneity produced statistical heterogeneity between the trials for the outcome of DBP.
Although each trial showed the same direction of effect, the wide confidence intervals indicate
that the estimates of effect are unreliable and consistent with a broad range of possible effect
sizes. Therefore, heterogeneity obscures the clinical applicability of the WMD in the analysis.

213,214

123



Figure 18. Meta-analysis of the effect of Qi Gong versus WL on blood pressure (SBP and DBP)
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Yoga
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identified. Three trials'8>2+2!7

assessing the effects of Yoga in hypertensive patients were
compared Yoga versus NT, two trials*'>*'® compared Yoga
versus HE, two trials”***"? compared Yoga versus rest, one trial*'” compared Yoga versus AHM,
one trial**® compared Yoga versus orthostatic tilt, one trial*** compared Yoga versus PMR, one
trial”** compared Yoga versus relaxation, and one trial'®> compared Yoga versus a combination
of Yoga and BF. Meta-analyses were conducted for the comparisons of Yoga versus NT, Yoga
versus HE, and Yoga versus rest.

Yoga versus NT

Blood pressure. Three trials totaling 57 participants (Yoga = 28, NT = 29) provided
data for a meta-analysis of the effects of Yoga versus NT on SBP and DBP (Figure 19). The
combined estimate of changes in SBP (mm Hg) indicated a small, nonsignificant improvement
(reduction) in favor of Yoga (WMD = -15.39; 95% CI, -31.97 to 1.19). There was evidence of
significant (p = 0.006) and substantial (I*= 80.2 percent) heterogeneity among the studies
regarding the mean change in SBP.

185,204,217

Figure 19. Meta-analysis of the effect of Yoga versus NT on blood pressure (SBP and DBP)
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Possible causes of heterogeneity in the outcome of SBP were explored. The three trials were
similar in duration and methodological quality. The studies failed to appropriately report some
important characteristics that would have been useful for appraising the potential sources of
heterogeneity in the trials. Age of participants was similar in two studies,***'” while the
remaining study'®’ failed to provide this information. The distribution of males and females for
the total study population was also unknown in two'**!7 of the three trials. None of the studies
provided a critical value for the presence or severity of hypertension. Treatment in the Broota
study®™ consisted of practicing Shavasana consecutively for 8 days, with each session lasting 20
minutes. The intervention group in the trial of Hafner'® practiced Yoga for eight 1-hour sessions
at weekly intervals. Finally, participants in the Yoga group in the study of Murugesan®'’ engaged
in a variety of yogic practices (i.e., asanas, Om recitation, and meditation) twice a day for 1 hour,
6 days a week.

The most obvious difference among the three studies was that control participants in the
Broota®™* and Hafner'® trials were assigned to a NT condition in which existing medical
treatment was not interrupted, whereas controls in the trial of Murugesan®'’ did not receive any
therapy. Therefore, it is likely that the conditions of NT in the Murugesan®'’ study were
systematically different from the other two studies. Yoga was used as an adjuvant therapy in the
studies of Broota®®* and Hafner'®* whereas in the Murugesan trial*'” it was not. Murugesan®'’
was the only study to report statistically significant results in favor of Yoga for changes in SBP
and DBP.

A subgroup analysis by concomitant treatment (Figure 20) showed that greater homogeneity
(p = 0.86, I”= 0 percent) was observed for the studies that continued medical therapy in the NT
condition. After excluding the study that did not provide any therapy,”'” the direction of the
effect did not change, and a nonsignificant improvement (reduction) in favor of Yoga was found
for SBP (WMD =-7.15; 95% CI, -17.70 to 3.39).

Figure 20. Subgroup analysis by concomitant therapy of Yoga versus NT on SBP
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As depicted in Figure 19, the combined estimate of changes in DBP (mm Hg) indicated a
significant improvement (reduction) in favor of Yoga (WMD = -13.95; 95% CI, -27.24 to -.0.66)
There was evidence of significant heterogeneity (p = 0.01; I = 76.5 percent) among the studies
for this outcome, which may be accounted for by the use of concomitant therapy in the NT
condition. A subgroup analysis based on the presence of concomitant treatment (Figure 21)
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showed that homogeneity (p = 0.44, I*= 0 percent) was observed for the studies that did not
interrupt existing medical therapy for the NT condition. After excluding the study that did not
provide any concomitant therapy,”'” the results remained similar, and a nonsignificant
improvement (reduction) in favor of Yoga was found for DBP (WMD = -6.82; 95% CI, -15.51 to
1.87).

Figure 21. Subgroup analysis by concomitant therapy of Yoga versus NT on DBP
Revigwy: Meditation (Hypertension)

Comparison 05 Yoga versus Mo treatment (MT)
Outcome: 03 DBP (mm Hy) by concomitant therapy
Stucy Yoga MT WD (random) Weight WD (random)
or sub-category M Mean (S0 ] Mesn (S0 95% O U 95% 1
01 Concomitart therapy

Hafner 1952 7 -13.80(15.20} Ed —Z.00(15. 20} — 44 4L -1l.20 [-E7.2E, 3.6Z]

Broots 1995 10 -6.00(1Z.00} 10 -l.EB0ilz. 00} —= EL.EE -4_E50 [-1E5.0Z, &.0Z]
Subtatal (95% Ch 17 15 d 100.00 -6.82 [-15.51, 1.87]
Test for heterogeneity: Chi* =059, df =1 (P=044) F=0%
Test for overall effect Z=154(P=012)
02 Mo concomitant therspy

Murugesan 2000 11 -26.271(9.55) 11 -1.595{1l0.20) - 100.00 -Z4.E8 [-3Z.80, -15.7&]
Subtatal (95% Ch 11 11 & 100.00 -z4.28 [-32.80, -15.76]
Test for heterogeneity: not applicakle
Test for overall effect Z =559 (P = 0.00001)

-100 =50 1] a0 100
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Yoga versus HE

Blood pressure. Two trials totaling 68 participants (Yoga = 34, HE = 34) provided
data on the effects of Yoga versus HE on SBP and DBP (Figure 22). The combined estimate of
changes in SBP (mm Hg) indicated a small, nonsignificant improvement (reduction) in favor of
Yoga (WMD =-15.32; 95% CI, -38.77 to 8.14). There was evidence of heterogeneity between
the studies regarding the mean change in SBP (p = 0.001; I*= 90.3 percent). Possible causes of
heterogeneity in the outcome of SBP were explored. The studies failed to report appropriately
some important characteristics that would have been useful for appraising the potential sources
of heterogeneity. The two trials were similar in terms of the type of participants, and
methodological quality. There were differences in the duration of trials that may explain the
differences in the results from the individual studies, and the heterogeneity in the pooling of the
results. The Latha?'*study was a medium-term trial lasting 6 months, whereas the McCaffrey”'®
study was a short-term trial of 11 weeks. The short-term trial reported statistically significant
changes in SBP for Yoga as compared to HE, whereas the effects seem to disappear at medium
term, as reported by the statistically nonsignificant results of the McCaffrey*'® trial.

The combined estimate of changes in DBP (mm Hg) indicated a nonsignificant improvement
(reduction) in favor of Yoga (WMD = -11.35; 95% CI, -30.17 to 7.47). There was evidence of
significant heterogeneity (p = 0.01; I* = 84.0 percent) between the studies for this outcome,
which may be primarily accounted for by the duration of the trials. The difference in the
significance of the individual study results may be a function of the duration of the trials, with
the short-term trial*'*showing statistically significant changes in DBP, and the medium term trial
reporting nonstatistically significant results.

208,212,216
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Figure 22. Meta-analysis of the effect of Yoga versus HE on blood pressure (SBP and DBP)

Rewigwy: Meditation (Hypertension)
Comparizan: 06 Y oga versus HE
Outcome: 01 Blood pressure (mm Hey)
Study Yoo HE WD (rancam) Weight WD (ranclom)
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01 Systolic ‘
Latha 1891 7 149 38(11.3%) 7 152 16¢11.9%) — 44 .30 -2.78 [-15.34, 5.78]
McCatfrey 2005 7 -24.85(11.89) 27 1.859(15.7) - EE.70 -26.74 [-34.19, -19.29]
Subtatal (35% CN) 34 34 100,00 -15.32 [-38.77, 8.14]
Test for heterogeneity: Chit=10.34, df =1 (P =0001), F =90.3%
Test for averall effect Z=128(P=020)
02 Digstolic
Latha 1991 7 9. 68(13.72) 7 L00.12(13.72) —& 40.00 -0.44 [-14.81, 13.93]
McCaffrey 2005 7 -17.E1{3. 50} 7 E.EB(R.TL | | &0.00 -19.80 [-24.66, -14.94]
Subtatal (95% CN) a4 24 lo0.00 =11.35 [-30.17, 7.47]
Test for heterogenetty: Chi? =625, df =1 (P=0.01), F =84 .0%
Test for averall effect Z=1.18 (P=0.24)
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Stress. Two trials>?%2!6

Yoga versus HE on measures of stress (Figure 23). The results of the trials for changes in

totaling 68 participants (Yoga = 34, HE = 34) examined the effects of

measures of stress were homogeneous (p = 0.59; I* = 0 percent), and the combined SMD of -1.10

(95% CI, -1.61 to -0.58) showed a statistically significant reduction in scores of stress with
Yoga.

Figure 23. Meta-analysis of the effect of Yoga versus HE on stress

Reviesy: Medtation (Hypertension)
Compatizon. 06 Yoga versus HE
Outcome: 02 Stress

Shucy Yoga HE SMD (randam) Weight SMD (random)
of sub-category N Mean (50) N Mean (S0 95% (1 % 95% Cl
Lathiz 1931 7 -0.06(3.00) 7 Z.6013.00) — z1.53 -0.83 [-1.94, 0.28]
McCaffrey 2005 7 -1E.78(1E.00) 27 L EZi1E.00) . 78.47 -1.17 [-1.75, -0.85]
Tatal (35% CI) 34 34 4 100.00 -1.10 [-1.61, -0.58]
Test for heterogenetty: Chit =029, df =1 (P=059), F =0%
Test for overal effect 2 =418 (P < 0.0001)
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Zen Buddhist meditation

Two trials**>**’ assessing the effects of Zen Buddhist meditation in hypertensive patients were

identified. The two trials were included in a meta-analysis comparing Zen Buddhist meditation
versus blood pressure checks.

Zen Buddhist meditation versus blood pressure checks

Blood pressure. Two trials**>**’ totaling 250 participants (Zen Buddhist meditation = 134,
blood pressure checks = 116) provided data for a meta-analysis of the effects of Zen Buddhist
meditation versus blood pressure checks on SBP and DBP (Figure 24). The combined estimate
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of changes in SBP (mm Hg) indicated a nonsignificant improvement (reduction) in favor of Zen
Buddhist meditation (WMD = -3.67; 95% CI, -9.04 to 1.70). The results were homogeneous (p =
0.34; I* = 0 percent). The combined estimate of changes in DBP (mm Hg) indicated a significant
improvement (reduction) in favor of Zen Buddhist meditation (WMD = -6.08; 95% CI, -11.68 to
-0.48). The results of the trials for changes in DBP were moderately homogeneous (p = 0.15; I* =
52.4 percent).

Figure 24. Meta-analysis of the effect of Zen Buddhist meditation versus blood pressure checks on blood
pressure (SBP and DBP)

Reviewy: Medtation (Hypertensian)

Comparison; 07 Zen Buddhist meditation versus Blood pressure checks
Cutcome: 01 Blood pressure (mm Hg)
Study Zen Buddhist BF checks WD (random) Wieight WD (random)
ar sub-category M Mean (500 M Mezn (500 95% 1 % 95% I
01 Systalic
Stone 1976 14 -9.00(11.22) 5 1.00i14.67) —— 15,21 -10.00 [-24.14, 4.14]
Yen 1996 1z0 -8.80(ZZ.50) 111 -6 Z0(ZZ. 50} —_— 24.73 -z.60 [-8.41, 3.Z1]
Subtotal (95% CI) 134 118 e E-— 100.00 -3.67 [-9.04, 1.70]
Test for heterogeneity: Chi* =090, df =1 (P=034), F=0%
Test for oversll effect 2 =134 (P=018)
02 Diastolic
Stone 1976 14 -5.0009.92) 5 £.000(5.93) — z0.25 -10.00 [-17.35, -Z.85]
Yen 1996 1z0 -4 80(13.30) 111 -0.80(13.30) —— 79.75 -4.00 [-7.43, -0.57]
Subtatal (35% 1) 134 116 ——— 100.00 -6.08 [-11.68, -0.48]
Test for heterogenetty: Chi* =210, df =1 (P=0.15), F =52.4%
Test for oversll effect 2 =213 (P=003)
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Mixed Treatment and Indirect Comparisons

Blood pressure. Since many of the studies of meditation practices in hypertensive patients
reported data on SBP and DBP, we were able to do a mixed treatment analysis ® which allowed
us to compare all interventions to one another.

SBP. Table 28 and Figure 25 show the results of the mixed treatment comparisons for SBP,
ordered by the point estimate of difference from NT. The interventions ranged from reducing
SBP from an average of 0.3 to 21.9 mm Hg. Tai Chi, Yoga plus BF, and Qi Gong seem to be
more effective than the other interventions in terms of point estimates and likelihood of being the
best intervention. However, we cannot make strong inferences on which is the best intervention
due to a lack of statistical power.

Tai Chi, Yoga plus BF, and Yoga alone all reduced SBP significantly compared to NT.
Yoga, Tai Chi, and Yoga plus BF were also found to be significantly superior to HE, while Qi
Gong was significantly superior to a WL control (not shown). No other pair-wise comparisons
were statistically significant.
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Table 28. Mixed treatment comparisons on SBP (mm Hg) reductions compared to NT

Intervention

Point estimate

95% credible interval

Probability of being
“best” intervention (%)

Tai Chi -21.9 -37.9,-5.7 32.0
Yoga + BF -20.1 -36.7, -3.1 23.8
Qi Gong -18.4 -47.4,10.7 27.2
CMBT -14.9 -30.6, 0.9 8.1
Biofeedback -13.2 -35.9,94 5.1
Yoga -131 -21.7,-4.4 0.6
RR -10.8 -30.5, 8.9 0.9
Zen Buddhist meditation -7.3 -22.1,7.6 0.9
Rest/Relaxation -5.9 -22.4,11.0 0.3
Mantra meditation (NS) -5.6 -21.8,10.5 1.0
T™® 2.5 -14.0, 8.7 0.0
PMR -2.4 -15.0,9.6 0.0
HE -0.5 -11.8, 10.6 0.0
WL -0.3 -26.9, 26.3 0.0
NT 0.0 NA 0.0

BF = biofeedback; CMBT = contemplative meditation plus breathing techniques; HE = health education; NA = not applicable;
NS = not specified; NT = no treatment; PMR = progressive muscle relaxation; RR = Relaxation Response; SBP = systolic
blood pressure; TM® = Transcendental Meditation™; WL = waiting list
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Figure 25. SBP results (point estimate and 95% credible interval) for all intervention based on mixed
treatment comparisons
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CMBT = contemplative meditation and breathing techniques; PMR = progressive muscle relaxation

DBP. Table 29 and Figure 26 show the results of the mixed treatment comparisons for DBP,
ordered by the point estimate of difference from NT. Note that the study”'" that reported on the
CMBT intervention did not report DBP and was excluded from this analysis, giving us one less
intervention than the SBP analysis. The interventions ranged from reducing DBP from an
average of 1.0 to 17.1 mm Hg. Yoga plus BF and Qi Gong were slightly above the other
interventions in terms of point estimates and likelihood of being the best intervention, although
the differences between interventions were even less than for SBP.

Yoga alone and Yoga plus BF were the only interventions that reduced DBP significantly
compared to NT. The only other pair-wise comparisons (not shown) that were statistically
significant were Yoga compared to HE and Qi Gong compared to WL.
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Table 29. Mixed treatment comparisons on SBP (mm Hg) reductions compared to NT

Intervention Point Estimate 95% Credible Interval Probability of “best” (%)
Yoga + Biofeedback -17.1 -30.9, -3.0 34.0
Qi Gong -15.2 -40.4,9.3 30.6
Tai Chi -12.1 -25.8,1.5 12.5
Zen Buddhist meditation -12.0 -24.4,0.2 9.1
Yoga -11.8 -19.1, -4.6 1.8
BF -11.4 -32.1,8.5 9.2
Rest/Relaxation -8.5 -22.0,5.0 1.3
RR -7.4 -24.2,8.6 0.8
™® -3.4 -13.3, 5.9 0.1
WL -3.3 -26.4, 19.3 0.0
PMR -2.2 -12.8,7.7 0.1
HE -1.9 -11.8,7.3 0.0
Mantra meditation (NS) -1.0 -14.4, 124 0.6
NT 0.0 NA 0.0

BF = biofeedback; DBP = diastolic blood pressure; HE = health education; NA = not applicable; NS = not specified; NT = no
treatment; PMR = progressive muscle relaxation; RR = Relaxation Response; TM® = Transcendental Meditation®; WL =
waiting list
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Figure 26. DBP results (point estimate and 95% credible interval) for all interventions based on mixed
treatment comparisons
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Other indirect comparisons. We were able to make indirect comparisons between TM® and
Yoga via HE for body mass index (BMI), heart rate, and stress. Yoga was nonsignificantly
superior to TM® in reducing BMI (MD: -0.69; 95% CI, -2.53 to 1.15) and significantly superior
in reducing both heart rate (MD: -15.6 bpm; 95% CI, -21.7 to -9.6) and stress (MD: -0.95; 95%
CL -1.76 to -0.14).

We were also able to make an indirect comparison of TM® versus RR in reducing cigarette
smoking via direct comparisons with HE. RR was found to significantly reduce smoking
compared to TM® (MD: -2.8; 95% CI, 0.3 to 5.4).
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Analysis of Publication Bias

Because of the very small number of trials available for each comparison, the statistical tests
lacked the power to detect publication bias. Therefore the analysis of the effect of publication
bias on the meta-analyses presented above was not conducted.

Cardiovascular Diseases

Description of the Included Studies

Twenty-one trials (15 RCTs”" 2% and 6 NRCTs*""**?) that evaluated the effects of
meditation practices in individuals with cardiovascular diseases were identified. They included
seven trials on Yoga,m’238'240’247’250’251 three on Tai Chi,235’246’248 three on RR,91’234’236 three on
mindfulness meditation (not specified),*'***** two on MBSR,***** one on Qi Gong,** one on
TM®,252 and one on Zen Buddhist meditation.”’

The trials were published between 1988 and 2005 (median year of publication: 2002; IQR,
1998 to 2004). Fifteen of these trials have been published in journals®>-226-238-240-243.244.246.248-252
while six’!#7241-24228247 were identified from the gray literature. Eleven
trialg’!:233:234.237:241.242.244-246.251.252 e conducted in the United States, three?24020 in India,
one”*® in Brazil, one>® in China, one’¥’ in Germany, one’*” in Sweden, one’*® in Taiwan, and
one”® in Thailand. Characteristics of the trials are summarized in Table H2 in Appendix H."A
total of 1,358 individuals were assigned to meditation practices or control groups. The median
sample size based on data from 20 trials was 48 participants per study (IQR, 31 to 106).
Five?>2#22483:29:230 o0 trials that provided data on sample size had more than 100 participants
assigned to the study groups. The mean age of participants based on data from 17 trials was 63 +
7 years (range: 52 to 77 years). Eight trialg’!#2>238240-241244.248.252 oo conducted in samples with
mean ages ranging from 41 to 60 years. Nine trials?*-2>4236:237:243.24624728.251 11y 0y ded study
populations with ages above 61 years. Four trials™’*****%°° did not report on the age of
participants.

Across all the trials that reported the gender of participants (n = 17), 70 percent were males
and 30 percent were females. The samples in three trials*******°* were entirely male while
samples in two trials”**** were entirely female. Four trials®******>** did not report the gender
of participants. Five trials’"*****!#*2% explicitly indicated the race or ethnicity of their samples.
Around 80 percent of their samples consisted of Caucasian participants, except for one trial**
that involved Asian subjects only.

Twelve studies™ 24!243-245:247.249.230.232 were conducted in patients with coronary artery
disease (CAD), as described by the primary study authors. Clinical conditions included history of
myocardial infarction (MI), chronic stable angina, valve diseases, and arrhythmias. CAD
diagnoses were confirmed either by angiography,?”*****#> clinical history,?*'*-**4**% or
combining both clinical history and electrocardiogram.”*® Three studies®*****° failed to provide
a description of the diagnosis criteria for inclusion in the trials. Three studies *>***! were

conducted in patients with coronary heart disease.

*Appendixes and evidence tables cited in this report are provided electronically at http://www.ahrq.gov/clinic/tp/medittp.htm
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Three studies®******® were conducted in patients with chronic hearth failure (CHF). Patients

from one of the studies**® on CHF met the functional capacity criteria for New York Heart
Association (NYHA) classification I-IV. Patients in another study on CHF** met the criteria for
NYHA functional class II-III. The remaining study on CHF**® included patients that met both the
Vasan and Lecy criteria for CHF, and the criteria for NYHA functional class I-11. Other
cardiovascular conditions that were studied included acute myocardial infarction (AMI),> and
peripheral vascular occlusive disease.”’ Finally, one study**® was conducted in patients that
underwent coronary artery bypass surgery

All 21 trials employed a parallel study design. The length of the trials varied from 90
minutes®’ to 1 year.”*****2*Y The median duration of the trials was 3 months (IQR, 2 to 9; data
from 20 trials). Six studies®>#*7241:244-231-232 were short-term trials (less than 3 months in
duration), nine trialg?33234:236.238,239.243.245247 (e petween 3 and 6 months, and five
trials®*****2*%2%0 were longer than 6 months.

The 21 trials comprised 5 comparisons between meditation practices and no
intervention,”>*2#4731 apd one comparison between meditation and WL.**? There were 20
comparisons between meditation and active therapies other than no intervention or WL. As some
trials had more than one comparison arm, the total number of comparisons exceeds the number
of trials. The 20 active comparisons comprise exercise,”>>>23%-240-248 g 234.237.243 1, y5]
care, 242246249 group therapy,z%’241 pharmacological interventions,****%* rest,’! listening to
music,”' and cognitive restructuring training.”*' Four studies were three-arm trials’ >**>3>24!
while the remaining 17 were two-arm trials.

Methodological Quality of Included Studies

The methodological quality of the included trials as measured by the overall median Jadad
score was 1/5 (IQR, 1 to 2). Two trials’"*** obtained 3 points and were considered of high
quality (i.e., Jadad scores greater than or equal to 3 points). Seven tria]s®>23¢-238-241.243.244.246
obtained 2 points, 11 trialg®>>37:23-240.242.243.248252 lyained 1 point, and one trial**’ did not obtain
any points. All the trials except six**"?** were described as randomized; however, the description
of randomization varied. The majority of trials (n = 13)*°2***>3 did not provide a description on
how the randomization was performed. Two trials’*** described appropriate methods of
generating the sequence of randomization. None of the trials were described as double-blind. The
adequacy of allocation concealment was unclear in all the trials except one.**®

An intention-to-treat analysis was specified in two trials only.”****® Sixteen trials
238.241.243.244.246.298252 Lonyorted dropout information for the total study sample (mean dropout rate,
17 percent; range, 0 to 32 percent). Six trials?®41-248:249-231-332 13 4 3 dropout rate of more than 20
percent. Withdrawals and dropouts per treatment group were clearly described in 14 trials’"***
236.238.241.243.244.246.248-252 Oy average, 20 percent of participants (range, 0 to 39 percent) dropped
out from the meditation groups in the 14 studies that reported dropouts. The mean dropout rate
for the control groups was slightly lower (16 percent; range, 0 to 33 percent).

Eight trialg™>23%239-240.243.246298.299 450 05ed their source of funding. Seven
trialg?>234239:240.243.246.299 yooived funding from government sources; two’*>* received funds
from a private donor/foundation; and one”*® received internal funds. A comparative summary of
the methodological quality of the included trials is provided in Table 30.

91,233-
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Table 30. Methodological quality of trials of meditation practices for other cardiovascular disorders

Randomization

Double blinding

Description of

Meditation : Jadad Allocation Report of
Study name ractice withdrawals score concealment fundin
P Stated Method Stated Method /dropouts g
described described
Ades PA, Yoga + BE Yes Unclear No NA No 1 Unclear Yes
2005233,253
Chang BH, RR Yes Adequate No NA Yes 3 Unclear Yes
2005%%
Channer KS, Tai Chi Yes Unclear No NA Yes 2 Unclear No
1996%%°
Curiati JA, RR + BE Yes Unclear No NA Yes 2 Unclear No
2005°%
Friedman NL, Zen Buddhist Yes Unclear No NA No 1 Unclear No
2002%% meditation
Hipp A, 1998%*  Yoga No NA No NA No 0 Unclear No
Jatuporn S, Yoga + Yes Unclear No NA Yes 2 Unclear No
2003°% intensive
lifestyle
modification
Lan C, 1999°*®  Tai Chi No NA No NA Yes 1 Unclear Yes
Mahajan AS, Yoga + diet Yes Unclear No NA No 1 Unclear Yes
19997 changes
Manchanda SC, Yoga + diet + Yes Unclear No NA No 1 Unclear Yes
2000%*° Aerobic
exercise
Mandle CL, RR Yes Adequate No NA Yes 3 Unclear No
198891,254
Pool JI, 1995241 Mindfulness Yes Unclear No NA Yes 2 Unclear No
meditation
(NS)
Quillian-Wolever  Mindfulness Yes Unclear No NA No 1 Unclear No
RE, 2005°*? meditation
(NS) + HE +
health
coaching

BE = breathing exercises; HE = health education; MBSR = mindfulness-based stress reduction; NA = not applicable; NS = not specified; PMR = progressive muscle relaxation;
RR = Relaxation Response; TM® = Transcendental Meditation®™
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Table 30. Methodological quality of trials of meditation practices for other cardiovascular disorders (continued)

Randomization

Double blinding

Description of

Meditation : Jadad Allocation Report of
Study name ti withdrawals | ¢ fundi
practice Stated Method Stated Method /dropouts score concealmen unding
described described
Stenlund T, Qi Gong Yes Unclear No NA Yes 2 Unclear Yes
2005%*3
Tacon AM, MBSR Yes Unclear No NA Yes 2 Unclear No
2003244,255
Tsai SL, 2004**°  Mindfulness No NA No NA Yes 1 Unclear Yes
meditation +
BE + PMR +
imagery
Williams KA, MBSR Yes Unclear No NA No 1 Unclear No
2001%%°
Yeh GY, Tai Chi Yes Unclear No NA Yes 2 Adequate Yes
204246256
Yogendra J, Yoga + risk No NA No NA Yes 1 Unclear No
20042%° factors
control + diet
+ stress
management
Young JW, Yoga No NA No NA Yes 1 Unclear No
2001%*'
Zamarra JW, T™® No NA No NA Yes 1 Unclear No

1996252,257




Results of Direct Comparisons

Table 31 summarizes the type of meditation practice, comparison group, and outcomes that
were available for direct meta-analyses on the efficacy and effectiveness of meditation practices
to treat cardiovascular diseases. No single diagnostic criterion was chosen for categorizing study
populations; rather, we included all studies conducted in patients with cardiovascular disorders,
as defined by the authors of the primary studies. Direct meta-analyses were conducted when two
or more studies assessed the same type of meditation practice, used similar comparison groups,
and had usable data for common outcomes of interest. Briefly, the majority of the comparisons
from 14 studies (16 out of 18 comparisons) were not suitable for direct meta-analyses. Common
clinical outcomes were absent for the following comparisons: MBSR versus NT,****%
mindfulness techniques not specified versus usual care,”**** Yoga versus exercise,”>**** and
Yoga versus NT.**”**! No more than one study was available for statistical pooling of the results
for mindfulness techniques not specified versus cognitive restructuring training,”*' mindfulness
techniques not specified versus group therapy,”*' Qi Gong versus HE,”* RR versus HE,”* RR
versus group therapy,”° RR versus music,”' RR versus usual care,”>* RR versus rest,” Tai Chi
versus HE,* Tai Chi versus usual care,246 and Zen Buddhist meditation versus HE. >’

Data from six studies were available for direct meta-analyses to compare Tai Chi versus
exercise, Yoga versus medication, and Yoga versus exercise. Outcomes of interest for which data
could be combined into a direct meta-analysis were

heart rate; Tai Chi versus exercise;

total cholesterol (TC); Yoga versus medication;

low-density lipoprotein cholesterol (LDL-C); Yoga versus medication; and
body weight; Yoga versus exercise

el S

Results from individual studies that were not included in a direct meta-analysis of clinical
trials of meditation practices in cardiovascular are summarized in Table H2 in Appendix H.

*Appendixes and evidence tables cited in this report are provided electronically at http://www.ahrq.gov/clinic/tp/medittp.htm
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Table 31. Summary of outcomes by meditation practice and by comparison group included in meta-analyses of the efficacy and effectiveness of
meditation practices in cardiovascular diseases

Intervention Comparator Outcome No. Meta- Outcomes
studies analysis for meta-
analysis
MBSR NT Anxiety, coping styles, emotional control, health locus of control, cortisol, 2 No NA

breathing frequency, total catecholamines, BP changes (DBP, SBP),
HRAQL, perceived physical weII-being244

Depression, anxiety, anger, hostility, vitality, mental health, general health?*®

Mindfulness CRT BP changes (DBP, SBP), HR, anxiety, depression, psychological distress, 1 No NA
(NS) irritability, hostility**'
UC (NS) Coronary heart disease risk at 10 yr.?* 2 No NA
Anxiety, sleep, relaxation level**
Group therapy  BP changes (DBP, SBP), HR, anxiety, depression, psychological distress, 1 No NA
irritability, hostility**'
Qi Gong HE Level of physical activity, balance, coordination, fear of falling™*® 1 No NA
RR HE HRQL, VO, max** 1 No NA
Group therapy  NE, HRQL, VE/VCO; slope, VO,, LVEF, LVDD{**® 1 No NA
Music tape Anxiety, pain, medication use, HR, BP changes (DBP, SBP), PR 1 No NA
UC (NS) HRQL, VO, max*** 1 No NA
Rest Anxiety, pain, medication use, HR, BP changes (DBP, SBP), PR’ 1 No NA
Tai Chi Exercise BP changes (DBP, SBP), secondary: HR?*® 2 Yes HR23%248
Peak VO,, peak WR, HR**®
HE BP changes (DBP, SBP), secondary: HR*® 1 No NA
ucC HRQL, exercise capacity, BNP, VO, max, plasma catecholamines?*® 1 No NA
™ WL Exercise tolerance, maximal workload, ST depression onset, rate-pressure 1 No NA
252
product
Yoga Exercise TEE, body strength, body weight, BMI, fat-free mass, left ventricular 3 Yes Bod
function, VO, max, depression®*® weight?*%2%°

Body weight, lipid profile (TC, HDL-C, LDL-C)**

Depression, anger, anxiety, hostility, vitality, mental health*

BNP = B-type natriuretic peptide; BMI = body mass index; BP = blood pressure; CRT = cognitive restructuring training; DBP = diastolic blood pressure; GSH = glutathione;
HDL-C = high density lipoprotein cholesterol; HE = health education; HRQL = health-related quality of life; HRV = heart rate variability; LDL-C = low density lipoprotein
cholesterol; LLM = lipid lowering medication; LVEF = left ventricular ejection fraction; LVDDi = left ventricular end diastolic volume index; MBSR = mindfulness-based
stress reduction; NA = not applicable; NE = norepinephrine; NT = no treatment; P-MDA = plasma malondialdehyde; PMR = progressive muscle relaxation; PR = pulse rate;
SBP = systolic blood pressure; TC = total cholesterol; TEE = total energy expenditure; TG = triglycerides; TM®™ = Transcendental Meditation™; UC = usual care; VLDL-C =
very low density lipoprotein cholesterol; VE/VCO0, = rate of increase of ventilation per unit of increase of carbon dioxide production; VO, max = maximum oxygen consumption;
WR = work rate
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Table 31. Summary of outcomes by meditation practice and by comparison group included in meta-analyses of the efficacy and effectiveness of
meditation practices in cardiovascular diseases (continued)

No Meta- Outcomes
Intervention Comparator Outcome . . for meta-
studies analysis !
analysis
Yoga NT TC, HDL-C, LDL C, VLDL-C, TG #' 2 No NA
(continued) Anxiety, somatization, tension, depression, global status, mood
disturbances®'
LLM Total antioxidant status, vitamin C, vitamin E, TG, TC, HDL-C, LDL-C, 2 Yes 238,250
P-MDA, erythrocyte GSH, BMI*® LDL-C?382%0
TC, LDL-C, clinical improvement, caloric intake, regression of disease,

anxiety, depression, myocardial perfusion®*°

Zen Buddhist  HE HRV?’ 1 No NA

meditation




Tai Chi versus exercise

Heart rate. Two trials®>** totaling 99 participants (Tai Chi = 47, exercise = 52) provided
data on the effects of Tai Chi versus exercise on heart rate (HR). After analyzing the substantial
heterogeneity of the studies (I* = 70 percent), it was considered inappropriate to combine the
study results into a single effect estimate. There were substantial differences between the two
studies regarding the characteristics of participants in the studies, the methods to evaluate HR,
study design, and the duration of the followup period. The study by Channer”>® was an 8-week
RCT conducted in patients who had suffered acute MI within 3 weeks prior to enrolling in the
trial. Measures of HR were taken at rest. Individual study results showed a significant benefit
(reduction) in resting heart rate that favored Tai Chi over exercise. The study of Lan** was a 1-
year NRCT conducted in patients that underwent coronary artery bypass surgery. Measures of
HR were taken during exercise. Individual study results showed a nonsignificant improvement
(increase) in HR during exercise as compared to Tai Chi.

Yoga versus lipid lowering medication (LLM)

Total cholesterol (TC). Two trials****° totaling 157 participants (Yoga = 93, LLM = 64)
provided data on the effects of Yoga versus LLM on TC. After analyzing the substantial
heterogeneity of the studies (I* = 97.4 percent), it was considered inappropriate to combine the
study results into a single effect estimate. There were substantial differences between the two
studies regarding the characteristics of participants in the studies, study design, and the duration
of the followup period. The study of Jatuporn®*® was a 4-month RCT conducted in patients with
coronary artery disease that compared the practice of Yoga and the administration of LLM.
Individual study results showed a significant benefit (reduction) over the short-term in TC that
favored LLM over Yoga. The study of Yogendra®’ was a 1-year NRCT conducted in patients
with coronary artery disease that compared Yoga versus LLT. Individual study results showed a
nonsignificant improvement (reduction) over the long-term in TC that favored Yoga over LLM.

Low-density lipoprotein cholesterol (LDL-C). Two trials**** totaling 157 participants (Yoga
=93, LLM = 64) provided data on the effects of Yoga versus LLM on TC. As mentioned before,
there was considerable clinical heterogeneity between the studies (I* = 97.3 percent) that
precluded the pooling of the results. The short-term RCT of Jatuporn®® reported a significant
reduction in LDL-C with LLM. The long-term NRCT of Yogendra®’ showed a nonsignificant
decrease in LDL-C that favored Yoga over LLM.

Yoga versus exercise

Body weight. Two trials totaling 95 participants (Yoga = 51, exercise = 44) provided
data on the effects of Yoga versus exercise on body weight changes (Figure 27). The combined
estimate of changes in body weight (kg) indicated a nonsignificant improvement (reduction) in
favor of Yoga (WMD = -2.14; 95% CI, -7.30 to 3.02). The results were statistically
homogeneous (p = 0.61; I* = 0 percent).

233,239
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Figure 27. Meta-analysis of the effect of Yoga versus exercise on body weight
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Indirect Comparisons

We were able to indirectly compare changes in measures of anxiety in Yoga versus MBSR
(i.e., each was compared to NT in separate studies). There was no significant difference between
the two interventions in terms of measures of anxiety (SMD = 0.03; 95% CI, -1.16 to 1.22).

Analysis of Publication Bias

Because of the very small number of trials available for each comparison, the statistical tests
lacked the power to detect publication bias. Therefore the analysis of the effect of publication
bias on the meta-analyses presented above was not conducted.

Substance Abuse

Description of the Included Studies

Seventeen trials (13 RCTs**?"” and 4 NRCTs*"'?"*) that evaluated the effects of meditation
practices in individuals with substance abuse disorders were identified. They included five trials
on TM® 259261267270271 i o0 o1 Y 0ga, 26269273 ty6 on MBSR,%*%” two on RR,*5%%% one on
CMS,** one on a medical meditation practice involving the use of mantra and breathing
techniques,”®® one on Qi Gong,*** one on mindfulness meditation not further specified,”® and
one on a meditation practice not further described.*”

The trials were published between 1956 and 2004 (median year of publication: 1986; IQR,
1979 to 1999). All the trials were published in journals, except for two,”*** which were
identified from the gray literature. The majority of trials (n = 13) 22%200:203-203267-272.274 (0
conducted in the United States; two studies were conducted in India,%é’273 one study was
conducted in China,262 and one in Sweden.”®' Characteristics of the trials are summarized in
Table H3 in Appendix H.

A total of 825 individuals were assigned to meditation practices or control groups. The
median sample size based on data from 16 trials was 45 participants per study (IQR, 30 to 77).

*Appendixes and evidence tables cited in this report are provided electronically at http://www.ahrq.gov/clinic/tp/medittp.htm
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Two>">*™ of the 16 trials had more than 100 participants assigned to the study groups. The mean

age of participants based on data from 13 trials was 33 + 7 years (range: 21 to 45 years). All the
trials except two """ were conducted in samples with mean ages ranging from 20 to 40 years.
Four trials**?*"*” did not report the age of participants.

Across all the trials that reported the gender of participants (n = 16), 87 percent were males
and 13 percent were females. Samples in nine trials?®22%-20%27027327 were entirely male; none of
the trials included entirely female samples. One trial®’ failed to report the gender of participants.
The race of ethnicity of samples was reported in five trials.?**2%32%27%27* African American
participants constituted more than 60 percent of the study population in three trials,”*2¢**"
whereas Caucasian participants constituted more than 80 percent of the study population in two
trials.2**"

All the trials except five attempted to use formal criteria or validated
instruments to select participants in their studies. Two studies used the Addiction Severity
Index,”**% one study**® used the DSM-III criteria for alcohol dependence, and another used the
Drinking Practices Questionnaire. The remaining 13 trials selected the study participants based
on their reported history of substance abuse.

Participants in the studies were recruited in addiction treatment centers,*26!-262-265.269-272.274
prisons,”??%2¢7 psychiatric wards,”*® universities’****® or from Alcoholics Anonymous.****"
Abused substances included alcohol 255200261263 266.268.270-273 (oo o 258263.272 iy 258.262,269.272
marijuana,”®'*’* inhalants,”’* hashish,*®' amphetamines,”®' and lysergic acid diethylamide
(LSD).”®! Three studies did not provide details about the type of substances abused.

All 17 trials employed a parallel study design. The length of the trials varied from 1 day™" to
18 months.””® The median duration of the trials based on data from 16 trials was 4 months (IQR,
1 to 6). Seven studies™ 20*202-203272 were short-term trials (less than 3 months), seven
trialg?>®:261:266.268.269.271.274 10 4 a duration between 3 and 6 months, and two trials®’**" lasted
longer than 6 months.

The 17 trials comprised four comparisons between meditation practices and no
intervention,*******"? and two comparisons between meditation practices and WL.***"' There
were 20 comparisons between meditation practices and active therapies other than no
intervention or WL. As some trials had more than one comparison arm, the total number of
comparisons exceeds the number of trials. Of the 20 active comparisons, the comparative
treatments were BF,?’%?" exercise,?**26 group therapy,%l’269 PMR, 6329 regt,260-265
counseling,”’® psychotherapy,”” relaxation,”’* neurotherapy,”’ stereotaxic surgery,’”” low
frequency pulsed magnetic field therapy,””” and pharmacotherapy.”®* Two studies™*”**® failed to
provide a description of the control group, and one study®® reported the comparison group as
“usual care” without providing further details. The median number of comparisons per study was
one (IQR, 1 to 2).

217,258,266,268,269

260

Methodological Quality of Included Studies

As a measure of methodological quality for included trials, the overall median Jadad score
was 1 (IQR, 1 to 2). Three trials*****>?% obtained 3 points and were considered high quality (i.e.,
Jadad scores of 3 points or more). Three trials********* obtained 2 points, seven trials®*>*!-67-27!
obtained 1 point, and four trials****"**"* did not obtain any points.. All the trials except four®’' "
were described as randomized; however, the description of randomization varied. The majority

142



of trials (8 out of 132°%201:263:264267270 i ot provide a description on how the randomization
was performed. Four trials®*2%*2%>2% described an appropriate method of generating the
sequence of randomization, whereas one trial>** reported an inadequate method of sequence
generation. None of the trials were described as double-blind. The adequacy of allocation
concealment was unclear in all included trials.

None of the studies reported the use of intention-to-treat analysis. Eight trials
reported dropout information for the total study sample (mean dropout rate: 34 percent; range: 0
to 87 percent). Four trials?*2%*2**"! had a dropout rate of more than 20 percent. Withdrawals
and dropouts per treatment group were clearly described in six trials.*****2°*"" Among the six
studies that reported dropouts per treatment group, 24 percent of participants (range: 0 to 48
percent) dropped out from the meditation groups. The mean dropout rate for the control groups
was similar (21 percent; range: 0 to 44 percent; eight control groups).

Seven trials®*20%27027227 renorted their source of funding. Five trials received
government funding and two****’ received internal funding. A comparative summary of the
methodological quality of the included trials is provided in Table 32.

258,263-268,271

268-270,273,274
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Table 32. Methodological quality of trials of meditation practices for substance abuse

Study Meditation Randomization Double blinding \/\;:jtrggg\lljvgls Jadad Allocation Report of
practice Stated Method Stated Method described score concealment funding
described described
Alterman Al, 2004%%  Mindfulness Yes Adequate No NA Yes 3 Unclear No
meditation
Ballou D, 1977%*° T™® Yes Unclear No NA No 1 Unclear No
Barton MJ, 2004*°  Medical Yes Adequate No NA No 2 Unclear No
meditation
(mantra +
BE)
Brautigam E, 1977 TM® Yes Unclear No NA No 1 Unclear No
Kline KS, 1982 T™® No NA No NA Yes 1 Unclear No
Li M, 19562%2 Qi Gong Yes Inadequate No NA No 0 Unclear No
MarcuszM'lz'%5 MBSR No NA No NA No 0 Unclear Yes
2001°'~
Murphy R, 1995283 MBSR Yes Unclear No NA Yes 2 Unclear No
Murphy TJ, 1986%%* CSM Yes Unclear No NA Yes 2 Unclear Yes
Parker .2J6C53,276 - RR Yes Adequate No NA Yes 3 Unclear No
197877
Raina N, 2001%%° Yoga Yes Adequate No NA Yes 3 Unclear No
Ramirez J, 1990  TM® Yes Unclear No NA No 1 Unclear No
Rohsenow DJ, RR + PMR + Yes Unclear No NA No 1 Unclear Yes
198528 CRT
Shaffer HJ, 19972%° Yoga + Yes Unclear No NA No 1 Unclear Yes
methadon
e
Subrahmanyam S, Yoga No NA No NA No 0 Unclear Yes
1986°"°
Taub E, 1994°"° T™® Yes Unclear No NA No 1 Unclear Yes
Wong MR, 198127 Meditation No NA No NA No 0 Unclear Yes
practice
(NS)

BE = breathing exercises; CRT = cognitive restructuring training; CSM = clinically standardized meditation; MBSR = mindfulness-based stress reduction; NA = not applicable;
NS = not specified; PMR = progressive muscle relaxation; RR = Relaxation Response; TM® = Transcendental Meditation®



Results of Quantitative Analysis

Table 33 summarizes the type of meditation practice, comparison group, and outcomes that
were available for meta-analysis. No single diagnostic criterion was chosen for categorizing
study populations. Rather, we included all studies conducted in patients with substance abuse, as
defined by the authors of the primary studies. Studies were too dissimilar in type of meditation
practice, comparison group, and data for common outcomes of interest to allow direct or indirect
comparisons of the effectiveness of meditation practices for substance abuse. No more than one
study was available for statistical pooling of any of the 23 comparisons.

Results from individual clinical trials of meditation practices in substance abuse are
summarized in Table H3 in Appendix H."

Analysis of Publication Bias

The lack of trials available for a meta-analysis on the effects of meditation practices in
substance abuse precluded an assessment of publication bias.

*Appendixes and evidence tables cited in this report are provided electronically at http://www.ahrq.gov/clinic/tp/medittp.htm
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Table 33. Summary of outcomes by meditation practice and by comparison group included in meta-analyses of efficacy and effectiveness

. No. Meta- Outcomes for
Intervention Comparator Outcome : . .
studies analysis meta-analysis
T™® NT Anxiety, behavioral changes, inmate infractions®>° 1 No NA
WL Anxiety, behavioral changes, inmate infractions®>® 2 No NA
Personality profile, self-actualization®”"
Group therapy  Frequency of drug use, leisure activity, self-confidence, anxiety, 1 No NA
psychomotor retardation®®’
Control (NS) Self-concept, emotional stability, maturity, hostility, overconcern with 1 No NA
physical symptoms267
BF Drinking days, complete abstinence, mood states?”° 1 No NA
Neurotherapy Drinking days, complete abstinence, mood states®”° 1 No NA
Counseling Drinking days, complete abstinence, mood states?”° 1 No NA
CSM Exercise Alcohol consumption, VO, max®®* 1 No NA
NT Alcohol consumption, VO, max?®* 1 No NA
MBSR NT Coping styles, psychopathology symptoms?’ 1 No NA
PMR Egocentrism, anger, impulsivity, cortisol levels®™® 1 No NA
Medical Rest BP changes (DBP, SBP), PR, GSR, spirituality?® 1 No NA
meditation
(mantra + BE)
Qi Gong Methadone Withdrawal symptoms, anxiety, urine morphine262 1 No NA
NT Withdrawal symptoms, anxiety, urine morphine262 1 No NA
RR PMR Anxiety, BP changes (DBP, SBP), HR, GSR, tension?®® 1 No NA
Rest Anxiety, BP changes (DBP, SBP), HR, GSR, tension?®® 1 No NA
Control (NS) Anxiety, anger, de?ression, alcohol consumption, locus of control, 1 No NA
irrational beliefs*®®
Yoga Exercise Recovery rate®®® 1 No NA
Group therapy  Addiction severity, psychological symptoms269 1 No NA
Psychotherapy  Clinical status, psychological status, WBC count, ESR, blood glucose, TC, 1 No NA

cortisol, lactic acid, PBI, 5-HIAA, Hb, catecholamines, S-Ca, S-Mg,
VMA; HVA; 17-KS, PT, MHPG, cholinesterase®”

5-HIAA = 5-hydroxyindole acetic acid; 17-KS = 17-ketosteroids; BE = breathing exercises; BF = biofeedback; BP = blood pressure; CSM = clinically standardized meditation;
DBP = diastolic blood pressure; ESR = erythrocyte sedimentation rate; GSR = galvanic skin response; Hb = hemoglobin; HR = heart rate; HVA = homovanillic acid; LFPMF =
low frequency pulsed magnetic field; MHPG = 3-methoxy-4-hydroxyphenylglycol; MBSR = mindfulness-based stress reduction; NA = not applicable; NS = not specified; NT =
no treatment; PBI = protein bound iodine; PMR = progressive muscle relaxation; PR = pulse rate; RR = Relaxation Response; SBP = systolic blood pressure; S-Ca = serum
calcium; S-Mg = serum magnesium; TC = total cholesterol; TM® = Transcendental Meditation™; VMA = vanillylmandelic acid; WL = waiting list; WBC = white blood cell
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Table 33. Summary of outcomes by meditation practice and by comparison group included in meta-analyses of efficacy and effectiveness (continued)
. No. Meta- Outcomes for
Intervention Comparator Outcome : . .
studies analysis meta-analysis
Yoga Stereotaxic Clinical status, psychological status, WBC count, ESR, blood glucose, TC, 1 No NA
(continued) surgery cortisol, lactic acid, PBI, 5-HIAA, Hb, catecholamines, S-Ca, S-Mg,
VMA; HVA; 17-KS, PT, MHPG, cholinesterase””®
BF Clinical status, psychological status, WBC count, ESR, blood glucose, TC, 1 No NA
cortisol, lactic acid, PBI, 5-HIAA, Hb, catecholamines, S-Ca, S-Mg,
VMA; HVA; 17-KS, PT, MHPG, cholinesterase””®
1 No NA

LFPMF Clinical status, psychological status, WBC count, ESR, blood glucose, TC,
cortisol, lactic acid, PBI, 5-HIAA, Hb, catecholamines, S-Ca, S-Mg,

VMA: HVA; 17-KS, PT, MHPG, cholinesterase®”®




Summary of the Results

Table 34 summarizes the results of the meta-analyses of the treatment effects (statistical and
clinical significance) of meditation practices in hypertension and cardiovascular diseases.

Hypertension

Twenty-seven trials (24 RCTs, and 3 NRCTs) have evaluated the effects of meditation
practices in hypertension. The majority of trials on hypertension have been conducted in Yoga
(eight studies). The trials have been predominantly conducted in the United States in participants
with a mean age of 51 years (range: 41 to 60 years). All studies were conducted in patients with a
diagnosis of essential hypertension and used a parallel-group design. The majority of the trials
were short- and medium-term. Comparison groups included HE, NT, WL, BF, PMR, and rest.
The methodological quality of trials was low with only two trials considered high quality.

Data from 16 studies were available for direct meta-analyses. Outcomes suitable for meta-
analysis included blood pressure, body weight, heart rate, total cholesterol, HDL-C, LDL-C,
dietary intake, physical activity, and psychological measures such as stress, anger, and self-
efficacy.

Direct meta-analyses showed that compared to HE, TM® did not produce significantly
greater benefits on blood pressure (SBP and DBP), heart rate, TC, HDL-C, LDL-C, body weight,
dietary intake, physical activity, measures of stress, anger, and self-efficacy. A subgroup analysis
by study duration showed short-term significant improvement in SBP with TM®, but not over the
long-term. When compared to PMR, TM® produced significantly greater benefits in SBP and
DBP. When RR was compared to BF, RR did not produce significantly greater benefits on blood
pressure (SBP and DBP). Qi Gong was significantly more effective than a WL in reducing SBP.
Compared to NT, Yoga produced significant reductions in DBP, but not in SBP. As the results
among trials were heterogeneous, a subgroup analysis showed that the effect of Yoga on SBP
was significantly greater when compared to a control group without an adjuvant treatment. The
same subgroup analysis was conducted for the outcome of DBP and the magnitude of the effect
changed from significant to nonsignificant when Yoga was compared to a control group with an
adjuvant treatment. When compared to HE, Yoga did not produce significantly greater benefits
on SBP and DBP. Heterogeneity in this outcome suggested that short-term trials showed
statistically significant benefits in blood pressure, whereas the effects decreased over time.
Compared to HE, Yoga produced significant benefits in controlling stress. When compared with
blood pressure checks, Zen Buddhist meditation did not produce significantly greater reduction
in SBP, but did produce a significant reduction in DBP.

When Tai Chi, Yoga plus BF, and Yoga were indirectly compared with NT, they
significantly reduced SBP. These three interventions were also better than HE to reduce SBP.
For the outcome of DBP, Yoga plus BF and Yoga alone were the only interventions that
significantly reduced DBP when compared to NT. Yoga was also better than HE. Yoga was
nonsignificantly superior to TM® for the outcomes of body weight, heart rate and stress.
Compared to TM®, RR significantly helped to reduce smoking.
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Cardiovascular Diseases

Twenty-one trials (15 RCTs and 6 NRCTs) have evaluated the effects of meditation practices
in cardiovascular diseases. The majority of trials have been conducted in Yoga (seven studies).
The trials have been predominantly conducted in the United States in participants with a mean
age of 63 years (range: 52 to 77 years). Clinical conditions of study populations included MI,
coronary artery disease, angina, arrhythmias, peripheral occlusive disease, and congestive heart
failure. All studies used a parallel-group design. The majority of the trials were medium-term.
Comparison groups included exercise, no intervention group, pharmacological interventions, HE,
usual care not specified, group therapy, WL, listening to music, cognitive restructuring training.
The methodological quality of trials was low with only two trials considered high quality.

Data from six studies were available for direct meta-analyses. Outcomes suitable for meta-
analysis included TC, LDL-C, and body weight; however, only the results from the two trials
comparing the use of Yoga with exercise for the reduction of body weight could be combined.
This direct meta-analysis showed that Yoga was no better than exercise at producing changes in
body weight. Indirect comparisons showed that there were no significant differences in measures
of anxiety between Yoga and MBSR.

Table 34. Summary of the meta-analyses of the treatment effects of meditation practices in hypertension and
cardiovascular diseases (statistical and clinical significance)

Hypertension

Comparison Outcome Statistical significance . Cl.'mcal
significance
TM® versus HE SBP Medium and Long-term No
WMD = 0.70 mm Hg (95% ClI, -2.29 to 3.68)
TM® no better than HE
DBP WMD = 1.02 mm Hg (95% ClI, -1.41 to 3.44) No
TM® no better than HE
Body weight WMD = 1.72 Ibs (95% Cl, -2.29 to 5.74) No
TM® no better than HE
Heart rate WMD = -0.43 bpm (95% Cl, -4.17 to 3.31) No
TM® no better than HE
Stress SMD = 0.12 (95% Cl, -0.27 to 0.50) No
TM® no better than HE
Anger SMD = 0.06 (95% Cl, -0.45 to 0.32) No
TM® no better than HE
Self-efficacy SMD =-0.36 (95% ClI, -0.92 to 0.19) No
TM® no better than HE
TC WMD = -0.94 mg/dL (95% Cl, -11.49 to 9.62) No
TM® no better than HE
HDL-C WMD of -2.58 mg/dL (95% ClI, -6.12 to 0.96) No
TM® no better than HE
LDL-C WMD of 1.08 mg/dL (95% ClI, -8.65 to 10.81) No
TM® no better than HE
Dietary intake Fat intake: SMD = 0.50 (95% CI, -0.21 to 1.21) No

Sodium intake: SMD = 0.14 (95% Cl, -0.44 to 0.72)
TM® no better than HE

BF = biofeedback; DBP = diastolic blood pressure; HDL-C = high-density lipoprotein cholesterol; HE = health education; LDL-
C = low-density lipoprotein cholesterol; MBSR = mindfulness-based stress reduction; RR = Relaxation Response; SBP =
systolic blood pressure; SMD = standardized mean difference
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Table 34. Summary of the meta-analyses of the treatment effects of meditation practices in hypertension and

cardiovascular diseases (statistical and clinical significance) (continued)

Hypertension (continued)

Comparison Outcome Statistical significance . Cl]qlcal
significance
TM® versus HE Physical SMD = -0.20 (95% ClI, -0.14 to 0.53) No
(continued) activity TM® no better than HE
TM® versus PMR SBP WMD = -4.30 mm Hg (95% ClI, -8.02 to -0.57) Yes
TM® better than PMR
DBP WMD = -3.11 mm Hg (95% ClI, -5.00 to -1.22) Borderline
TM® better than HE
RR versus BF SBP WMD = 2.39 mm Hg (95% CI, -5.13 t0 9.91) No
RR no better than BF
DBP WMD = 4.44 mm Hg (95% ClI, -4.00 to 12.88) No
RR no better than BF
Qi Gong versus SBP WMD = -17.78 mm Hg (95% ClI, -22.03 to -13.54) Questionable
WL Qi Gong better than WL
DBP WMD = -12.06 mm Hg (95% Cl, -21.62 to -2.49) Questionable
Qi Gong better than WL
Yoga versus NT SBP With concomitant therapy: WMD = -7.15 mm Hg (95% No
Cl, -17.70 to 3.39)
Yoga no better than NT
DBP With concomitant therapy: WMD = -6.82 mm Hg (95% No
Cl, -15.51 t0 1.87)
Yoga no better than NT
Yoga versus HE Stress SMD = -1.10 (95% CI, -1.61 to -0.58) No
Yoga better than HE
Zen Buddhist SBP WMD = -3.67 mm Hg (95% ClI, -9.04 to 1.70) No
meditation Zen Buddhist meditation no better than blood
versus blood pressure checks
pressure checks  ppp WMD =-6.08 mm Hg (95% Cl, -11.68 to -0.48) Yes
Zen Buddhist meditation better than blood
pressure checks
Cardiovascular diseases
Comparison Outcome Statistical significance . C|_|r)|ca|
significance
Yoga versus Body weight WMD = -2.14 (95% CI, -7.30 to 3.02 No
exercise Yoga no better than exercise
MBSR versus Anxiety No; SMD: 0.03; 95% Cl, -1.16 to 1.22 No
Yoga (indirect MBSR no better than yoga
comparison)

Substance Abuse

Seventeen trials (13 RCTs and 4 NRCTs) have evaluated the effects of meditation practices in
substance abuse. The majority of trials have been conducted on TM® (five studies). The trials
have been predominantly conducted in the United States in participants with a mean age of 33

years (range: 21 to 45 years). All studies used a parallel-group design. The majority of the trials
were short- and medium- term. Control groups included BF, exercise, group therapy, PMR, rest,
counseling, psychotherapy, relaxation, neurotherapy, stereotaxic surgery, low frequency pulsed
magnetic field therapy, and pharmacotherapy. The methodological quality of trials was low with
only three trials considered high quality. Study results were not combined because the trials were
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too dissimilar in meditation practice, comparison group, and data for common outcomes of
interest. In addition, the results of the three highest quality trials***?%°2% (Jadad score = 3/5)
examining, respectively, Mindfulness meditation, RR, and Yoga are inconclusive with respect to
the effectiveness of meditation pratices.

The study comparing Mindfulness meditation with usual care (NS)**® for alcohol and
cocaine abuse found little indication that Mindfulness meditation enhanced treatment outcomes
for substance abuse patients. The study comparing RR with PMR and rest groups®® for alcohol
abuse found generalized effects for BP, but not for the other outcome measures (anxiety, HR,
and GSR). The RR and PMR groups did not exhibit increased BP as observed in control subjects.
RR and PMR produced significant changes in tension. The study comparing Yoga with
exercise”® for alcohol abuse found a significantly greater recovery rate for the Yoga group.

Table 32 provides a summary of the meta-analyses of the treatment effects of meditation
practices in hypertension and cardiovascular diseases in terms of the statistical and clinical
significance of the findings. Overall, we found that TM® had no advantages over HE to improve
measures of SBP, DBP, body weight, heart rate, stress, anger, self-efficacy, cholesterol, dietary
intake, and level of physical activity in hypertensive patients. Compared to PMR, TM® produced
clinically and statistically significant benefits to reduce SBP. The results for DBP were of
borderline clinical significance. Caution should be exerted when interpreting these results. Meta-
analyses were derived from only two open label trials; therefore, performance bias and detection
bias may have contributed to an overestimate of the treatment effect. RR was not shown to be
superior to BF at reducing blood pressure in hypertension.

Qi Gong was superior to WL to reduce blood pressure in subjects with essential
hypertension; however, the clinical significance of this finding is questionable, as the effect
estimate is quite imprecise (i.e., wide confidence interval), the comparison is based on a few
low-quality studies, and the appropriateness of a WL comparison group is questionable. Yoga
did not produce clinically or statistically significant effects in blood pressure when compared to
NT. Compared to HE, Yoga produced statistically significant changes in measures of stress. The
clinical value of this change, however, is questionable (approximately a one-point reduction in
measures of stress). Results were obtained from only two open label trials and this could have
affected the subjective determination of outcomes. Finally, Zen Buddhist meditation was not
better than blood pressure checks to reduce SBP. Although the result for DBP was clinically and
statistically significant, caution should be exerted as there was some heterogeneity among the
studies that contributed data for this outcome.

Yoga was no better than physical exercises to reduce body weight in patients with
cardiovascular disorders. When the relative effectiveness of a variety of meditation practices was
assessed using indirect meta-analysis, we found that there were no significant differences
between MBSR and Yoga to control anxiety symptoms in cardiovascular patients.
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Topic IV. Evidence on the Role of Effect Modifiers for the
Practice of Meditation

We aimed to identify the role of effect modifiers (e.g., patient and meditation characteristics)
as moderators of the treatment effect measured in clinical trials of meditation practices in
hypertension, other cardiovascular diseases, and substance abuse. The small number of trials per
comparison and the limited data from primary studies precluded meta-regression analyses using
RCT-level covariates to assess the role of specific effect modifiers for the practice of meditation.
We were also unable to conduct subgroup analyses to explore differences among subgroups of
patients as the trials failed to report results by the effect modifiers being considered (i.e.,
characteristics of the practice or patients). Therefore, we will describe the findings from the
individual studies that reported data on the role of effect modifiers.

Hypertension

Of 27 trials that examined the effect of meditation practices for hypertension, only seven
trials?"20%-200209:220222 ¢ 5 ducted a subgroup analysis or a multiple regression analysis to explore
the role of a variety of effect modifiers. A summary of the analysis is provided in Table 35.

Four studies™*°**?*#?! conducted an analysis of the role of effect modifiers on health
outcomes resulting from the practice of TM®. They used multiple regression models**2%**! or
subgroup analyses®**** by a variety of effect modifiers such as age,”*>*%**% gender,
antihypertensive medication use, 0220222 jncome,?® education,”® and smoking206 One study
conducted a subgroup analysis by age, gender, severity of hypertension, duration of disease, and
medication use for the effects of RR. Another study®”” conducted a subgroup analysis by severity
of hypertension and duration of the disease on the effects of mantra meditation and relaxation
techniques. Finally, one study on a technique modeled after TM® conducted subgroup analyses
of medication use,222 and marital status.?**

All the trials were likely to have conducted post hoc analyses as the analyses were not
reported as part of the plan of analysis in the Methods sections of the studies. It is unknown
whether authors of the trials decided to selectively report on the variables that showed a
statistically significant positive effect.

None of the trials that provided data on effect modifiers of meditation practices for
hypertension analyzed the effect of the dose of practice necessary to achieve health outcomes.
Neither the role of the direction of attention during meditation nor the rhythmic aspects of the
practice were explored in the studies. The trials did not provide data on how ethnicity predicts
health outcomes resulting from the practice of meditation. The role of individual variables to
predict success in the process of meditation (expressed as adherence or acceptance) was not
explored in the trials of meditation practice and hypertension.
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Table 35. Summary of the analyses of effect modifiers for achieving benefits from meditation practice for

hypertension

Study
design, . ,
Study, year, duration, Intervention Comparison Type of analysis Autho_rs
country followup, groups conclusions
ITT
Aivazyan TA, RCT parallel Mantra NT Subgroup analysis  The responders had
198827 2 arms meditation by severity and higher BP and
Duration: 12 + duration of shorter
Russia mo. relaxation disease (post hypertension
ITT: Yes techniques hoc) duration than did
the nonresponders
Calderon R RCT parallel ™® HE Multiple regression  Subjects with high
Jr, 2000%%® 2 arms analysis school education
Duration: 6 controlling by differed
United States mo. age, income, significantly in
ITT: NR education. magnitude of
Subgroup analysis reduction in TC and
by education LDL-C compared to
(post hoc) those with college
education
Education/SES may
interact with lipid
response to the
practice of T™®
Castillo- RCT parallel T™® HE Multiple regression  No significant
Richmond 2 arms analysis differences in SBP
A, 2000%% Duration: 9 controlling by and DBP were
mo. age, AHM use, observed after
United States  ITT: Yes and smoking controlling for age,
(post hoc) AHM use, and
smoking
Hager JL, RCT parallel RR BF (BP) Subgroup analysis  There were no
19782 2 arms by age, sex, significant effects
Duration: 4 severity and of age, sex,
United States wk. duration of severity and
ITT: No disease, and duration of disease,
medication use and medication use
(post hoc) on BP mean
changes
Schneider RH, RCT parallel ™® PMR Multiple regression  Both SBP and DBP
199579221232 3 arms analysis significantly
Duration: 3 controlling by improved for both
United States mo. age, sex, risk sexes and for high-
ITT: Yes HE level and low-risk levels

AHM = antihypertensive medication; AT = autogenic training; BE = breathing exercises; BF = biofeedback; BHT = borderline
hypertension; BP = blood pressure; CMBT = contemplative meditation with breathing techniques; DBP = diastolic blood
pressure; HE = health education; HT = hypertension; ITT = intention-to-treat;; LDL-C = low-density lipoprotein cholesterol;
mo. = months; NR = not reported; NRCT = nonrandomized clinical trial; NS = not specified; NT = no treatment; PLB =
placebo; PMR = progressive muscle relaxation; RR = relaxation response; SBP = systolic blood pressure; TM® =
Transcendental Meditation®; UC = usual care; wk = weeks; WL = waiting list; yr = year
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Table 35. Summary of the analysis of effect modifiers for achieving benefits from meditation practice for
hypertension (continued)

Study
design, . ,
Study, year, > . Comparison . Authors
country fduratlon, Intervention groups Type of analysis conclusions
ollowup,
ITT
Schneider RCT parallel  TM® PMR Subgroup analysis  The change of SBP in
RH, 2005%° 3 arms by sex (post hoc) women was not
Duration: 1 significantly greater
United States yr. than in men
ITT: Yes There was no
significant overall
HE difference in DBP.
Compared to the
other groups,
women in the TM®
group decreased
more on both SBP
and DBP
Seer P, RCT parallel SRELAX PLB Subgroup analysis Responders had a
1980?22 3 arms (technique by sex, marital significantly longer
Duration: 3 modeled status, use of hypertension
New Zealand mo. after TM®) AHM in the past, history
ITT: NR duration of Sex, marital status,
WL disease (post and use of
hoc) hypertensive

medication in the
past did not affect
outcomes

Cardiovascular Diseases

Of 21 trials on the effects of meditation practice on cardiovascular (CV) diseases, only two
trials™**** conducted subgroup or multiple regression analyses to explore the role of effect
modifiers on achieving potential benefits of meditation practice. A summary of the analysis is
provided in Table 36.

Using a multiple regression model, one trial*** explored whether age, education, medication
use, and diet restrictions were predictors of the effectiveness of RR in patients with CV diseases.
Another trial”*’ conducted a subgroup analysis by type of condition, (i.e., patients with angina
versus patients with risk factors) of the effect of an intervention that combined Yoga and dietary
changes. Both trials likely conducted post hoc analyses as they were not reported as part of a
plan of analysis in the Methods sections of the studies. It is unknown whether there is an
outcome selection bias in the reporting of variables that were included in the analysis. None of
the trials explored the effect of the dose practice necessary to achieve health outcomes, the role
of direction of attention during meditation, or the rhythmic aspects of the practice. The trials did
not provide data on whether ethnicity or other individual variables affect associated health
outcomes or whether these variables can be used to predict the successful practice of meditation.

154



Table 36. Summary of the analyses of effect modifiers for achieving benefits from meditation practice for
cardiovascular diseases

Study
design, .
Study, year, duration, Intervention Comparison Type of analysis Authors’ conclusions
country followup groups
ITT
Chang BH, RCT parallel RR HE Multiple regression  No significant differences were
2005%% 3 arms analysis observed in the adjusted
Duration: 19 controlling by change values of VO, max,
United States wk. UC (NS) age, education, total exercise time, and
ITT: Yes medication use, exercise capacity
and diet
restrictions (post
hoc)
Mahajan AS, RCT parallel  Yoga + diet Exercise + diet  Subgroup analysis  Subjects with coronary risk
19997 2 arms changes changes by condition (risk factors had significant
Duration: 14 factor group, decreases in body weight,
India wk. angina group) TC, LDL-C, and increase in
ITT: NR HDL-C

Subjects with angina had a
decrease in body weight, TG
and HDL-C increased

Changes in agina patients
were acute (4 wk.) while
those in subjects with
subject factors lasted 10 wk.

CAD = coronary artery disease; HDL-C = high-density lipoprotein cholesterol; HE = health education; ITT = intention-to-treat;
LDL-C = low-density lipoprotein cholesterol; NS = not specified; TC = total cholesterol; TG = triglycerides; VO, max =
maximum oxygen consumption; UC = usual care; wk. = weeks

Substance Abuse

Of 17 trials investigating the effect of meditation practices on substance abuse disorders, only
4 trials****%72%%27 conducted subgroup or multiple regression analyses to explore the role of a
variety of effect modifiers on achieving potential benefits of meditation practices. A summary of
the analysis of effect modifiers is provided in Table 37.

The trials did not report on effect of variables such as age, gender, or ethnicity. One trial on
the effect of RR that incorporated PMR and cognitive restructuring®® conducted a subgroup
analysis by level of drinking and level of social support received. The effect of other patient
characteristics on the outcomes achieved after practicing meditation were not reported in the
studies. One study®®’ conducted a subgroup analysis by regularity of practice of TM®. A third
trial, on a meditation practice not further specified,”’”* conducted a subgroup analysis by
participation in Alcoholic Anonymous groups. All the trials seemed to use exploratory post hoc
analyses that were intended to be hypothesis generating. It is unknown whether authors of the
trials selectively reported the variables that showed a statistically significant positive effect. The
fourth trial®®* conducted a subgroup analysis on differences in outcomes between high compliers
and noncompliers.

None of the trials that provided data on effect modifiers of meditation practices for substance
abuse analyzed the effect of the dose of practice necessary to achieve health outcomes, the role
of direction of attention during meditation, or the rhythmic aspects of the practice.
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Table 37. Summary of the analysis of effect modifiers for achieving benefits from meditation practice for
substance abuse

Study, year, Study Intervention Comparison Type of Authors’ conclusions
country design, groups analysis
duration,
followup,
ITT
Murphy TJ, RCT parallel CSM Subgroup Statistically significant
19862 3 arms analysis by differences between
Duration: 8 compliance high compliers and
United States wk. (post hoc) noncompliers in
ITT: NR ethanol consumption
and in VO gains
among meditators
Ramirez J, RCT parallel ™® Control (NS) Subgroup Regular T™®
1990%" 2 arms analysis by practitioners showed
Duration: NR regularity of a significantly greater
United States  ITT: NR practice increase in a
(post hoc) measure of self-
concept
No differences between
regular versus
irregular T™®
practitioners were
found for measures of
internality-externality
Rohsenow RCT parallel RR+PMR + Control (NS) Subgroup Participants with
DJ, 1985°® 2 arms cognitive analysis by heavier drinking
Duration: 6 restructuring level of behavior and greater
United States mo. drinking and social support at
ITT:NR social baseline obtained
support significantly greater
(post hoc) decreases in alcohol
consumption
Wong MR, NRCT Meditation Subgroup Participants in the
19814 parallel practice analysis by meditation group that
2 arms (NS) participation took part in AA
United States  Duration: 6 in AA (post showed greater
mo. hoc) improvements in
ITT: NR measures of

impulsivity

AA = Alcoholics Anonymous; CSM = clinically standardized meditation; ITT = intention-to-treat; mo = months; NRCT =
nonrandomized controlled trial; NR = not regoned; NS = not specified; PMR = progressive muscle relaxation; RR = relaxation
response; TM® = Transcendental Meditation™; VO, = oxygen consumption; wk = weeks

Summary of the Results

The role of effect modifiers such as characteristics of the practice or patient characteristics
has so far been neglected in primary research on the effects of meditation practices. Therefore,
we were unable to use a linear meta-regression procedure to explore any interactions between
patient characteristics or characteristics of the practice and the magnitude of the overall effect of
meditation practices for hypertension, cardiovascular diseases, and substance abuse. Individual
studies (seven trials on hypertension, two on cardiovascular diseases, and four on substance
abuse) conducted subgroup or multiple regression analysis; however, no analyses were reported
a priori in the “Methods” sections of the studies. No conclusions on the role of effect modifiers
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can be drawn from the analysis of the individual studies. Individual patient data are required to
appropriately examine this issue.

Topic V. Evidence on the Physiological and
Neuropsychological Effects of Meditation Practices

Three hundred and eleven intervention studies provided evidence on 1,323 measures of the
physiological and neuropsychological effects of meditation practices. Physiological outcomes
only were reported in 253 studies, cognitive and neuropsychological outcomes only in 34
studies, and both physiological and neuropsychological outcomes were reported in 24 studies.
The main characteristics and methodological quality of the studies included in topic V are
summarized in Tables I1 to I3 in Appendix L'

General Characteristics

Of the 311 studies providing data for this topic, 54 percent (n = 167) were RCTs, 21 percent
(n=65) were NRCTs, and 25 percent (n = 79) used a before-and-after design. The studies that
examined the physiological and neuropsychological effects of meditation practices were
composed of 110 trials on Yoga, 47 on TM®, 38 on Tai Chi, 34 on RR, 17 on mantra meditation
not further described, 15 on Qi Gong, 12 on MBSR, 10 on Zen Buddhist meditation, 9 on
meditation practices not further described, 8 on MM, 4 on CSM, 3 on Acem meditation, and 2
each on MBCT and Vipassana meditation. The studies were published between 1956 and 2005
(median year of publication, 1995; IQR, 1986 to 2002). Most of the studies (88 percent, n = 274)
were published as journal articles. Seven percent (n = 22) were theses or dissertations, four
percent (n = 13) were abstracts, and one percent (n = 2) were published as research letters. Fifty
percent of the studies were conducted in North America (n = 155), followed by Asia (34 percent,
n = 106), Europe (11 percent, n = 35), Australasia (three percent, n = 10), and other regions (two
percent, n = 5).

Overall Methodological Quality

Randomized controlled trials. The methodological quality of the RCTs was analyzed by the
individual components of the Jadad scale. Overall, the methodological quality of the 167 RCTs
was poor (median Jadad score 2/5; IQR, 1 to 2). Thirteen percent (n = 21) of the RCTs were
considered high quality (i.e., Jadad score of 3 or more). Only one study'®® obtained a score of 4
and no study obtained a perfect score of 5. The remaining 146 RCTs had a high risk of bias.

We found that only 32 (19 percent) of the studies described the randomization procedure. Of
these 32 studies, 24 described an adequate procedure to randomize study participants to
treatment groups, and 8 described inadequate or unreliable methods of randomization that might
have introduced imbalances between group characteristics and jeopardized the estimates of the
overall treatment effect.

*Appendixes and evidence tables cited in this report are provided electronically at http://www.ahrq.gov/clinic/tp/medittp.htm
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The majority of RCTs (97 percent, n = 162) did not use double blinding to conceal the
identity of the interventions. Four studies (two percent) were reported as double-blind trials.
Finally, 52 percent (n = 86) of the RCTs provided a description of withdrawals and dropouts
from the study.

Adequate concealment of treatment allocation was reported in five percent (n = 8) of the
RCTs and was reported but considered inadequate in one percent (n = 2). The remaining RCTs
(94 percent, n = 157) failed to describe how they concealed the allocation of subjects to the
interventions under study. Finally, the source of funding was disclosed in 46 percent (n = 76) of
the RCTs. A summary of the methodological quality of RCTs is presented in Table 38.

Table 38. Methodological quality of RCTs on the physiological and neuropsychological effects of meditation
practices

Quality components N studies (%)

Randomization 167 (100)
Double blinding 4 (2.4)
Appropriate randomization 24 (14.3)
Appropriate double blinding 0(0)
Description withdrawals 86 (51.5)
Total Jadad score (max 5); Median (IQR) 2(1,2)
Number of high quality RCTs (Jadad scores =3) 22 (13.1)
Appropriate concealment of allocation 8 (4.8)
Funding reported 76 (45.5)

IQR = interquartile range; RCT = randomized controlled trial

Nonrandomized controlled trials. Overall, the quality of the 65 NRCTs was low (median
modified-Jadad score 0/3; IQR, 0 to 1). Thirty-seven percent of the studies (n = 24) received one
point out of three for the individual components of the Jadad scale, in all cases for a description
of withdrawals or dropouts. The remaining 63 percent did not receive any points. No studies
described themselves as double blind. Finally, the source of funding was reported in 32 percent
(n=21) of the NRCTs. A summary of the methodological quality of NRCTs is presented in
Table 39.

Table 39. Methodological quality of NRCTs on the physiological and neuropsychological effects of
meditation practices

Quality components N studies (%)
Double blinding
Appropriate double blinding
Description withdrawals 24 (36.9)
Funding reported 21 (32.3)

NRCT = nonrandomized controlled trials

Before-and-after studies. The quality of the 79 before-and-after studies was low. Only four
percent (n = 3) of studies contained a sample population that could be considered representative
of the target population. The blinding of outcome assessors to the intervention and assessment
was described in 3 percent (n = 2) of studies, the number of study withdrawals in 15 percent
(n = 12) and reasons for study withdrawals in 8 percent (n = 6). However, 94 percent of studies
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(n = 74) reported using the same method of outcome assessment for the pre- and post-
intervention periods. Funding source was disclosed in 32 percent (n = 25) of studies. A summary
of the methodological quality of before-and-after studies is provided in Table 40.

Table 40. Methodological quality of before-and-after studies on the physiological and neuropsychological
effects of meditation practices

Quality components N studies (%)
Study population representative of the target population 3(3.8)
Method of outcome assessment is the same for pre- and post- intervention periods 74 (93.7)
Outcome assessors were blind to intervention and assessment period 2 (2.5)
Description of the number of study withdrawals 12 (15.2)
Description of the reasons for study withdrawal 6 (7.6)
Funding reported 25 (31.6)

Outcome Measures

The ten most commonly reported physiological outcome measures were (1) cardiovascular
functioning such as heart rate or blood pressure (169 studies), (2) pulmonary functioning FEV,
and FVC (67 studies), (3) periferal nerve tests such as skin conductance (40 studies), (4)
adrenocortical functioning such as cortisol and adrenaline levels (26 studies), (5) lipoprotein
levels (25 studies), (6) EMG (23 studies), (7) carbohydrate metabolism such as glucose and
insulin levels (18 studies), (8) brain electrophysiology such as EEG patterns (17 studies), (9)
metabolic product levels such as lactic acid level (16 studies), and (10) CNS hormone and blood
composition (11 studies each).

The ten most commonly reported cognitive/neuropsychological outcomes were measures of
(1) attention (19 studies), (2) memory (12 studies), (3) perception (12 studies), (4) other
cognitive measures such as overall cognitive functioning (11 studies), (5) reasoning (10 studies),
(6) sensorimotor functioning (10 studies), (7) language (7 studies), (8) creativity (4 studies), (9)
intelligence (4 studies), and (10) spatial ability (4 studies). Table 16 in Appendix I contains the
complete list of reported outcome measures and their associated studies.”

Results of Quantitative Analysis

To summarize the results of the physiological and neuropsychological effects of meditation
practices, we combined study results when two or more studies agreed on the type of meditation
practice, comparison group, outcomes assessed, and had usable outcome data. Table 41
summarizes the type of meditation practice, comparison group, and outcomes that were available
for direct meta-analyses. Meta-analyses of physiological and neuropsychological outcomes on
populations with hypertension, cardiovascular diseases or substance abuse have been reported in
topic III.

*Appendixes and evidence tables cited in this report are provided electronically at http://www.ahrq.gov/clinic/tp/medittp.htm
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Outcomes on the physiological and neuropsychological effects of meditation practices for
which data could be combined into a direct meta-analysis were provided by 53 unique studies for
a total of 15 comparisons examining five meditation techniques: TM®, RR, Yoga, Tai Chi, and
Qi1 Gong. The remaining 258 studies were not suitable for direct meta-analysis because no more
than one study was available for pooling. Yoga interventions provided the most studies for
comparison (28 studies), followed by TM® (10 studies), Tai Chi (7 studies), RR (6 studies), and
Qi Gong (2 studies). The trials were published between 1974 and 2005 (median year of
publication, 1993; IQR, 1989 to 2001).

Of the 53 intervention studies included for meta-analysis, 20 used an RCT design, 8 used an
NRCT design, and 25 were before-and-after studies. The majority of studies (n = 43) examined
outcomes in healthy populations (athletes, college and university students, workers, military,
prisoners, and elderly). The remaining studies examined individuals with hypertension (6
studies) and type II DM (4 studies). The main characteristics and conclusions of the individual
studies included in the meta-analyses are provided in Appendix J g

Table 41. Summary of outcomes by meditation practice by comparison group by population included in
meta-analyses of physiological and neuropsychological effects of meditation practices

Intervention Comparator Population Outcome s':ll?di%fs,

T™® No control Healthy BP change (SBP) 2
Healthy BP change (DBP) 2

NT Healthy BP change (SBP) 3

Healthy BP change (DBP) 3

Healthy Cholesterol level 3

Healthy Verbal fluency 2

WL Healthy HR 2

Healthy BP change (SBP) 2

Healthy BP change (DBP) 2

RR BF Healthy Muscle tension 2
Rest Healthy HR 3

Healthy BP change (SBP) 2

Healthy BP change (DBP) 2

Yoga Exercise Healthy BP change (DBP) 2
Healthy HR 2

Free breathing Healthy Verbal ability 2

Healthy Spatial ability 2

Medication Healthy VO, 2

Type || DM Fasting blood glucose 2

No control Healthy HR 7

Hypertension HR 2

Healthy BP change (SBP) 5

Healthy BP change (DBP) 5

Healthy Respiratory rate 3

Healthy Galvanic skin resistance 2

Type || DM Fasting glucose 2

*Appendixes and evidence tables cited in this report are provided electronically at http://www.ahrq.gov/clinic/tp/medittp.htm
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BF = biofeedback; BP = blood pressure; DBP = diastolic blood pressure, DM = diabetes mellitus; HE = health education; HR =
heart rate; NT = no treatment; RR = Relaxation Response; SBP = systolic blood pressure, ULNB = unilateral left nostril
breathing; URNB = unilateral right nostril breathing; WL = wait list

Table 41. Summary of outcomes by meditation practice by comparison group by population included in
meta-analyses of physiological and neuropsychological effects of meditation practices (continued)

Intervention Comparator Population Outcome s':ll?di%fs,
Yoga (continued) No control Healthy Fasting glucose 2
(continued) Healthy Total cholesterol 2
Healthy Breath holding time (inspiration) 3
Healthy Breath holding time (expiration) 4
Healthy Auditory reaction time 2
Healthy Visual reaction time 2
Healthy Intraocular pressure 2
NT Healthy BP change (SBP) 2
URNB Healthy HR 2
Tai Chi Exercise Healthy BP change (SBP) 2
Healthy BP change (DBP) 2
No control Healthy HR 2
Healthy BP change (SBP) 2
Healthy BP change (DBP) 2
NT Healthy HR 2
Healthy BP change (SBP) 3
Healthy BP change (DBP) 3
Qi Gong No control Healthy HR 2

Methodological Quality of Included Studies

Intervention studies. The median Jadad score for the 20 RCTs was 2/5 (IQR, 1 to 2) (Table
40). No trials were described as double blind and no studies were considered to have employed
adequate concealment of treatment allocation. A description of withdrawals and dropouts was
provided in 10 of the trials.””®*” Only five RCTs reported the source of funding,?®!-#8%28-286.288

The median Jadad score for the eight NRCTs was 1/3 (IQR, 0 to 1). No NRCTs described
themselves as double blind (blinding of participant and outcome assessor). Five trials provided a
description of withdrawals and dropouts.?***>> Three NRCTs reported the source of
funding'*"'*2** (Table 42).

Before-and-after studies. The overall methodological quality of the 25 included before-and-
after studies was low (Table 43). Only one study”* was considered to have a study population
representative of the population of interest. Twenty-five studies employed the same method of
outcome assessment for pre and post periods; no studies reported blinding of outcome assessors.
Two studies®”*** provided a description of withdrawals or dropouts; no studies provided reasons
for withdrawals. Nine studies reported their source of funding.”****>*
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Table 42. Methodological quality of RCTs and NRCTs included in meta-analyses for physiological and neuropsychological effects of meditation
practices

Randomization Double blinding Description of Overall

a1

- ) : Allocation Report of
Study Meditation practice Stated Vethod Stated Vethod wﬂh;r:wals and Jadad concealment funding
. . pouts score
described described
Abrams Al, T™® No NA No NA Yes 1 Unclear No
1978°%°
Agrawal RP, Yoga Yes Unclear No NA Yes 2 Inadequate No
2003%"®
Alexander CN, T™® Yes Unclear No NA Yes 2 Inadequate No
1991°"°
Bahrke MS, RR Yes Unclear No NA No 1 Inadequate No
1978°*
Block RA, 1989'""  Yoga (UNB) Yes Unclear No NA No 1 Inadequate No
Blﬁrgg?ztpoal JA, Yoga Yes Unclear No NA Yes 2 Inadequate No
Bose S, 1987°°  Yoga (Shavasana) Yes Unclear No NA No 1 Inadequate No
Bowman AJ, Yoga Yes Unclear No NA Yes 2 Inadequate Yes
1997
Broota A, 1995  Yoga (Shavasana) Yes Unclear No NA No 1 Inadequate No
Chen WW, Tai Chi No NA No NA Yes 1 Unclear No
1997°%°
Cooper MJ, T™® No NA No NA Yes 1 Unclear No
1990%"
Cuthbert B, RR No NA No NA No 0 Unclear No
1981°%b
De Armond DL, T™® No NA No NA Yes 1 Unclear No
1996°%
Fields JZ, 2002%2  TM® + herbal food Yes Adequate No NA Yes 3 Inadequate Yes
supplements +
diet + Yoga
asanas
Hoffman JW, RR Yes Unclear No NA Yes 2 Inadequate No
1982°%
Jin P, 1992°°" Tai Chi Yes Unclear No NA No 1 Inadequate No

NA = not applicable; RR = Relaxation Response; TM® = Transcendental Meditation™; UNB = unilateral nostril breathing
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Table 42. Methodological quality of RCTs and NRCTs included in meta-analyses for physiological and neuropsychological effects of meditation
practices (continued)

Meditation Randomization Double blinding Description of Overall Allocation Report of
Study practice withdrawals and  Jadad concealment funding
Stated Method Stated Method dropouts score
described described

Mohan SM, Yoga (UNB) No NA No NA No 0 Unclear Yes
2002"%

Monro R, 1992°% Yoga Yes Adequate No NA No 2 Inadequate No

Peters RK, RR Yes Adequate No NA Yes 3 Inadequate No
1977°%

Pollak MH, RR Yes Unclear No NA No 1 Inadequate Yes
1979°%

Reddy KM, ™® Yes Unclear No NA No 1 Inadequate No
1990°*°

Sanders B, Yoga (UNB) No NA No NA No 0 Unclear Yes
1994"®"

Sun WY, 19962%  Tai Chi Yes Unclear No NA Yes 2 Inadequate Yes

Telles S, 1994'*°  Yoga (UNB) Yes Unclear No NA No 1 Inadequate No

Thornton EW, Tai Chi Yes Unclear No NA Yes 2 Inadequate Yes
2004°%°

Travis FT, T™® No NA No NA Yes 1 Unclear Yes
1990°%

Young DR, Tai Chi Yes Unclear No NA Yes 3 Inadequate No
1999°%"

Zaichkowsky LD, RR Yes Adequate No NA No 1 Inadequate No

1978
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Table 43. Methodological quality of before-and-after studies included in meta-analyses for physiological and neuropsychological effects of meditation

practices
Study Outcome method Blinding of Description of Reasons for Report
Study Meditation practice population same for pre and outcome withdrawals/ withdrawal of

representative post periods assessors dropouts funding
Agar%zgl BL, T™® No Yes No Yes No No
1990
Anantharaman Yoga (asanas + No Yes No No No No

RN, 1984°"° pranayama)
Bensso1r11 H, T™® No Unsure No No No No
1974
Bhar§1a2va R Yoga (pranayamas) No Yes No No No No
1988
Chen2§J7C, Yoga (UNB) No Yes No No No Yes
2004
Damodaran A, Yoga (asanas + Yes Yes No No No Yes
2002°% pranayamas)
Jain §9(83 Yoga No Yes No No No Yes
1993
Jonegg,GAY, Tai Chi No Yes No Yes No Yes
2005
JonegggBM, Qi Gong No No No No No Yes
2001
Joseph S, Yoga (prayer + asanas + No Yes No No No No
1981°" pranayama +
meditation)

Joshi3I1_4N, Yoga (pranayamas) No Yes No No No No
1992
Koce3r1ls, Yoga (UNB) No Yes No No No No
2002
Lim \gﬁ; Qi Gong No Yes No No No No
1993
Liu Sé17 Tai Chi No Yes No No No No
1996
Mad%ggnohan, Yoga No Yes No No No Yes
1992

RR = Relaxation Response; TM® = Transcendental Meditation™; UNB = unilateral nostril breathing
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Table 43. Methodological quality of before-and-after studies included in meta-analysis for physiological and neuropsychological effects of meditation
practices (continued)

Study Outcome method Blinding of Description of

Study Meditation practice population same for pre and outcome withdrawals/ Rgasons for Repoft of
) . withdrawal funding
representative post periods assessors dropouts
Malathi A, Yoga (asanas + No Yes No No No No
1989°"® pranayamas)
Manjunatha S, Yoga No Yes No No No Yes
2005>"'
Pollack AA, ™® No Yes No No No No
1977%"°
Raju PS, Yoga (asanas + No Yes No No No No
1986°%° pranayamas)
Schmidt TFH, Yoga + meditation + No Yes No No No Yes
1994°% vegetarian diet
Singh S, Yoga (asanas + No Yes No No No No
2004 pranayamas)
Sung BH, Yoga No Yes No No No No
2002°%
Telles S, Yoga (asanas + No Yes No No No No
1993%* pranayama + mantra
meditation + lectures)

Telles S, Raja Yoga No Yes No No No No
1993%
Vijayalakshmi P, Yoga (asanas + No Yes No No No Yes

20043%

pranayamas)




Transcendental Meditation®

Ten studies assessing the physiological and neuropsychological effects of TM®™ were
identified for meta-analysis: three RCTS,279’282’3 4 four NRCTs,289’291'293 and three before-and-
after studies.””>'"*!” Among the controlled studies, five studies compared TM® versus
NT,?"?282291-293 and two compared TM® versus WL.22%

TM®versus NT

Blood pressure. Three studies™***'** totaling 132 participants (TM® = 67, NT = 65)
provided data for a meta-analysis on the effects of TM® on blood pressure in healthy populations
(Figure 28). The combined estimate of changes in SBP (mm Hg) showed a small, but
nonsignificant improvement (reduction) in favor of NT (WMD = 0.93; 95% CI, -9.53 to 11.39).
There was evidence of high heterogeneity among the studies regarding the mean change in SBP

p=0.04, I> = 69.7 percent). The studies differed in duration with two studies being long-

term®*>**' (10 and 12 months, respectively) and the remaining s‘[udy292 being short-term (3
months). A subgroup analysis indicated that for the long-term studies there was a nonsignificant
improvement (reduction) in SBP favoring ™" (WMD =-5.24, 95% ClI, -12.85, 2.37); for the
short-term study, there was a statistically significant improvement favoring NT (Figure 28).

Figure 28. Meta-analysis of the effect of TM®versus NT on SBP
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The combined estimate of changes in DBP (mm Hg) indicated a small, but nonsignificant
improvement (reduction) in favor of TM® (WMD = -1.63, 95% CI, -8.01 to 4.75) (Figure 29).
There was evidence of high heterogeneity among the studies regarding the mean change in DBP
(p = 0.04, I = 68.8 percent). As noted above, the studies differed in duration. A subgroup
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analysis indicated a statistically and clinically significant reduction in DBP in favor of TM®
(WMD =-5.19, 95% CI, -10.24 to -0.13) in the long-term studies (Figure 29).

Figure 29. Meta-analysis of the effect of TM®versus NT on DBP

Review: Effects of meditation on physiclagical and cognitive outcomes
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or sub-category M Mean (50) M Mean (50 95% ¢ % 95% (1

[ Shart term

De Armind 1396 38 1.47(10.38) 38 -1.300(7.80) 2 41.01 2.77 [-1.36, 6.90]
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Figlds 2002 f -7.5017.80) f -5.5018.10) + 24,95 -2.00 [-11.00, 7.00]
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Cholesterol level. Three studies®***'*** totaling 132 participants (TM® = 67, Nt = 65)
provided data on the effects of TM® on LDL-C levels in healthy populations. The combined
estimate of changes in LDL-C level (mg/dL) indicated a small, nonsignificant improvement
(reduction) in favor of TM® (WMD = -15.08; 95% CI, -29.03 to -1.14). The results for the trials
were homogeneous (p = 0.44, I* = 0 percent). However, because of the difference in duration of
the studies noted above (two were long-term”***°! and one was short-term>?), we conducted a
subgroup analysis by duration of study (Figure 30). The long-term studies indicated a statistically
significant improvement (reduction) in favor of TM® (WMD = -23.94; 95% CI, -43.87 to -4.00).
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Figure 30. Meta-analysis of the effect of TM®versus NT on cholesterol level
Ravigw: Effects of meditation on phrysiolagical and cognitive outcomes
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Verbal fluency. Two studies””>** totaling 117 participants (TM® = 66, NT = 51) provided
data on the effects of TM® on verbal creativity in healthy populations (Figure 31). The combined
estimate of changes in measures of verbal fluency showed a large, significant improvement
(increase) in favor of TM® (SMD = -0.74; 95% CI, -1.12 to -0.36). The results of the combined

studies were homogeneous (p = 0.73, I> = 0 percent).

Figure 31. Meta-analysis of the effect of TM®versus NT on verbal fluency

Review: Meditation (physiological and cognitive effects)
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Stuchy ThiE Mo intervention SMD (random) Weight SMD (random)
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Test for averall effect: £ =381 (P = 0.0001)
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TM® (no control)

Blood pressure. Three before-and-after studies
on the effect of TM® on blood pressure (mm Hg) in hypertensive populations (Figure 32). The
combined estimate of changes in SBP indicated a statistically and clinically significant
improvement (reduction) favoring TM® (change from baseline = -10.95; 95% CI, -17.52 to -
4.39). There was substantial heterogeneity in the study results (p = 0.16; I* = 64.1 percent).

The combined estimate of changes in DBP also indicated a statistically and clinically
significant improvement (reduction) favoring TM® (change from baseline = -6.86; 95% CI, -
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totaling 58 participants provided data



10.54 to -3.19). There was moderate heterogeneity in the study results for DBP (p = 0.16; I* =
46.3 percent).

All three studies were of low methodological quality; moreover, the potential biases inherent
in the before-and-after design may be responsible for the variability of results. Similar
interventions, durations (not reported by Benson®'"), and study populations were used in the
three studies. Though all three studies examined hypertensive patients, the baseline measures
suggest that the DBP of participants in the Benson®'' study (mean DBP 94 + 9 mm Hg) was
lower upon entrance to the trial than the other two studies (minimum 90 mm Hg).

Figure 32. Meta-analysis of the effect of ™® (no control) on blood pressure

Resviesy: Meditation (physiclogical and cognitive effects)
Comparison: 12 Th (no control)
Cutcome: 01 Blood pressure (mm Ho)
Study change from baseline (random) Weight change from baseline (random)
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Test for overall effect: £ = 366 (P =0.0003)
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TM® versus WL

Heart rate. Two studies™ =" totaling 70 participants (TM® = 41, WL = 29) provided data on
the effects of TM® on heart rate (bpm) in healthy populations (Figure 33). The combined
estimate of changes in heart rate showed small, significant improvement (reduction) favoring
TM® (WMD = -5.94; 95% CL, -11.54 to -0.35). The trial results were homogeneous (p = 0.73, I*
= (0 percent).

Figure 33. Meta-analysis of the effect of TM®versus WL on heart rate
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Blood pressure. The same two studies”™ =" provided data on the effects of TM® on blood

pressure in healthy populations (Figure 34). The combined estimate of changes in SBP (mm Hg)
showed a small, significant improvement (reduction) favoring TM® (WMD = -8.74; 95% CI, -
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17.47 to -0.02). There was moderate heterogeneity in the study results (p = 0.15; I* = 52.6
percent). It is unclear what clinical differences among the study participants are responsible for
the heterogeneity of this outcome.

The combined estimate of changes in DBP (mm Hg) also showed a small, significant
improvement (reduction) favoring TM® (WMD = -3.61; 95% CI, -6.62 to -0.59). There was little
heterogeneity in the study results (p = 0.31; I* = 4.6 percent).

Figure 34. Meta-analysis of the effect of TM®versus WL on blood pressure
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Comparizon; 14 Th versus Wi
Cutoome: 02 Blood pressure (mm Hi)
Stucly ThiE WL WD (rancom) Weight WD (Fancom)
or sub-category M Mean (500 M Mean (500 95% CI % 95% CI
01 Systolic blood pressure
Abrams 1975 & -11.46(23.57) 14 3.07(11.e0) —& Z5.08 -14.53 [-E5.44, -2.62]
Reddy 1930 1L -E.6E(8.36) 1k -0.3408.27) = 70,92 -E.32 [-11.27, 0.63]
Subtatal (95% C 41 z9 100.00 -g.74 [-17.47, -0.0Z]
Test for heterogeneity: Chi* =211, df =1 (P =0.15), P = 52 6%
Test for overall effect: £ =196 (P = 0.05)
02 Digstolic blood pressure
Abrams 1975 & -5.04(15_Z4) 14 -0.53{10.72) 25,15 -7.51 [-15.62, 0.60]
Reddy 1990 1t -3.470(4.66) 1k —0.47(3.49) - 73.858 -3.00 [-E5.%5, -0.0E]
Subtctal (95% N 41 z9 100.00 -3.61 [-6.62, -0.59]
Test for heterogeneity: Chi* =105, df =1 (P=031), P = 4 6%
Test for overall effect: Z=235(P =0.02)
-100 -a0 [u] a0 100

Favars TME  Favors WL

Relaxation Response

Six studies!?!283-284.288.304.306 assessing the effect of RR on physiological and

neuropsychological outcomes were identified for meta-analysis: five RCTs'?!283-284288:304 5y q

one NRCT.*"® Two studies compared RR versus BF'?!* %6° and four compared RR versus
est 283,284,288,304

RR versus BF

Muscle tension. Two studies totaling 48 participants (RR = 24, BF = 24) provided data
on the effect of RR on muscle tension (Figure 35). The combined results of changes in muscle
tension (microvolts) indicated a small, nonsignificant change favoring RR (WMD = -1.28; 95%
CI, -3.23 to 0.68). There was little heterogeneity in the study results (p = 0.29; I* = 11.7 percent).

306b,191

Figure 35. Meta-analysis of the effect of RR versus BF on muscle tension
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RR versus rest

Heart rate. Three trials totaling 99 participants (RR = 45, rest = 44) provided data on
the effect of RR on heart rate in healthy populations (Figure 36). The combined estimate of
changes in heart rate (bpm) showed a significant improvement (reduction) favoring rest (WMD =
2.56; 95% CI, 1.32 to 3.80). The study results were homogeneous (p = 0.70, I* = 0 percent).

283,288,304

Figure 36. Meta-analysis of the effect of RR versus rest on heart rate
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Blood pressure. Two studies™** totaling 109 participants (RR = 45, rest = 44) provided

data on the effect of RR on blood pressure in healthy populations (Figure 37). The combined
estimate of changes in SBP (mm Hg) indicated a small, nonsignificant improvement (reduction)
favoring RR (WMD =-5.67; 95% CI, -12.76 to 1.42). There was evidence of moderate
heterogeneity between the study results (p = 0.23; I* = 31.6 percent). The combined estimates for
DBP showed a small, nonsignificant improvement favoring RR (WMD = -6.98; 95% CI, -16.05
to 2.09). There was evidence of considerable heterogeneity between the study results (p = 0.11;
I = 60.5 percent). Both studies were short-term and similar in participant characteristics
(proportion of males to females, healthy) and intervention. The most likely source of
heterogeneity is study design (RCT*** versus NRCT**).

Figure 37. Meta-analysis of the effect of RR versus rest on blood pressure

Revigwy: Meditation (physiclogical and cognitive effects)
Comparison: 07 RR versus Rest
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Yoga

Twenty-eight studies assessing the physiological and neuropsychological effect of Yoga were
identified for meta-analysis: 8 RCTs,'*"177-204.278.280281.305.308 5 R g, 180181 4 18 before-and-
after studies, $3294297:298.300-303310312:315.318.320:323 Ry 1141 168204305325 (s ved Yoga versus NT,
two trials”™***! compared Yoga versus exercise, two'''®' compared Yoga versus free breathing
(FB), two”"*** compared Yoga versus medication, and two'**'® compared Yoga (unilateral left
nostril breathing [ULNB]) versus another Yoga intervention (unilateral right nostril breathing
[URNBY]).

Yoga (no control)

Heart rate. Seven before-and-after studies®>:%310-313,320.322,323 (17,10, 12, 50, 25, 40, and 18
participants, respectively) provided data on the effect of Yoga (no control) on heart rate (bpm) in
healthy populations (Figure 38). The substantial heterogeneity among the study results (p <
0.00001; I* = 95.9 percent) precluded reporting a combined estimate. Four of the seven studies
indicated significant improvements (reduction) after practicing Yoga,’*>*'%*133% whereas three

did not favor the intervention.®*20-322

Figure 38. Meta-analysis of the effect of Yoga (no control) on heart rate
Reviesy: Effects of medtation on physiological and cognitive outcomes
Compatizon. 18 Yoga (na control)
Outcome; 01 Heart rate (hom)

Shudy change from baseline (rancom) change from baseline (rancom)
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Fiaju 1 996 -2.9200 (2.7942) -2.92 [-8.40, 2.56]
Schmidt 1934 =6, 7200 (1.4549) ] =678 [-8.87, -3.87]
Sung 2002 0.0000 1.3073) 0.00 [-3.74, 3.74]
Telles 19935 -3.0300 ¢1.3870) -3.03 [-5.75, -0.31]
Telles 1993 2.8400 (2_4589) .84 [-1.98, 7.66]
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Possible sources for the observed heterogeneity were explored. Two studies were very short-
term and reported study duration in number of sessions (one to six).*** The remaining five
studies had a 3-month study period.***~'%*133203% The studies also differed in the frequency and
length of intervention sessions: two studies reported sessions of less than 1 hour,**** two studies
reported 1-hour sessions,’*”*” two studies reported sessions of 4 hours,’***** and one study’"
did not report session length. Five studies were considered to have used composite
interventions®**>'%213203% ¢composed of some combination of postures, breathing techniques,
cleansing practices, meditation, and lectures. Two studies were considered to have used single
interventions; however, the two studies employed different techniques (breathing exercises®>>
and Raja meditation™).

The age range of participants also varied, with the mean ages ranging from 25°" to 35

322 o 83,313,323 : 310 -
years.””” Three studies included only men, *>” ">~ one study included only women,” "~ two studies

172



included both men and women in almost equal proportion,****2°

the gender of participants.***

Two studies®**** totaling 33 participants provided data on the effect of Yoga on heart rate in
hypertensive populations (Figure 39). The combined estimate of changes in heart rate (bpm)
showed a small, significant improvement (reduction) favoring Yoga (change from baseline = -
6.79; 95% CI, -9.97 to -3.60). There was evidence of moderate heterogeneity among the study
results (p = 0.21, I = 35.6 percent). The possible sources of heterogeneity were explored. While
the subjects in both studies were similar in mean age, the Vijayalakshmi study’” did not include
women, whereas Damodaran®”* had a male to female ratio of 1:4. The two studies also differed
in quality with Damodaran® having a study population considered representative of the
population of interest, while Vijayalakshmi®*’ had a nonrepresentative study population.

and one study failed to report

Figure 39. Meta-analysis of the effect of Yoga (no control) on heart rate in hypertensive populations

Reviewy: Meditation (physiclogical and cognitive effects)
COmparison: 18 Yoga (no contral)
outcome; 02 Heart rate (bpm)
Study change from baseline (random) Weight change from baseling (random)
or sub-category change from baseline (SE) 95% Cl % 95% Cl
Damodaran 2002 -&.0000 {(0.44058) 21.0& -&.00 [-&.8&6, -L5.14]
Yiiayalakshmi 2004 -10.1800 {Z_300Z) = 15.94 -l0.15 [-18.8Z, -3.88]
Total (95% CI) 4 100,00 -6.73 [-9.97, -2.60]

Test for heterogeneity: Chi* =155 df =1 (P=021), I = 35.6%
Test for overall effect: £=417 (P =0.0001)

100 -0 o 50 100
Favors after Yoga  Favors befare Yooa

Blood pressure. Five studies®*>?!%*1332232 tqtaling 201 participants provided data on the

effect of Yoga on blood pressure in healthy populations (Figure 40). The combined estimate of
changes in SBP (mm Hg) indicated a small, significant improvement (reduction) favoring Yoga
(change from baseline = -8.05; 95% CI, -14.01 to -2.09). There was evidence of substantial
heterogeneity among the study results (p = 0.00001; I* = 89.1 percent).

The combined estimate of changes in DBP (mm Hg) also indicated a small, significant
improvement (reduction) favoring Yoga (change from baseline = -6.22; 95% CI, -7.73 to -4.70).
The study results were homogeneous (p = 0.52; I* = 0 percent).

The discrepancy between the measures of heterogeneity found for SBP and DBP is possibly
accounted for by the difference in baseline measures. The participants in the Schmidt*® study
had a combined SBP baseline noticeably higher (9 mm Hg from the next highest) than the those
of the other studies, and it is unclear what clinical differences may be responsible for this
difference in baseline measures. Other than baseline measures, the studies were comparable in
study design, duration, and other participant characteristics. The baseline measures of DBP were
similar across all groups.
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Figure 40. Meta-analysis of the effect of Yoga (no control) on blood pressure

Reviewy: Meditation (physiclogical and cognitive effects)

COmparison: 18 Yoga (no contral)
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Respiratory rate. Three studies™~'**?* with 17, 40, and 18 participants respectively provided

data on the effect of Yoga on respiratory rate in healthy populations (Figure 41). The
heterogeneity among study results was substantial (p = 0.0001; I* = 85.5 percent) and precluded
combining the studies. The Telles study® differed from the other two studies in duration and the
type of yogic practice used. Anantharaman’>* and Telles’> were short-term (3-month) studies
using postures and breathing exercises. In contrast, Telles® employed Raja yoga meditation
(seated meditation with a fixed gaze) that lasted three sessions (approximately 1 week).

Figure 41. Meta-analysis of the effect of Yoga (no control) on respiratory rate

Renviemy; Etfects of meditation on physiological and cognitive outcomes

Comparizon; 18 Yoga (no contral)

Outcome; (5 Respiratary rate (breathsmin)

Study change from bazeline (random) change from bazeline (random)

or sub-category change from baseline (SE) 95% Cl 95% Cl
Anantharaman 1984 -Z£.8500 10.8Zc4) —— -Z.85 [-4.47, -1.23]
Telles 19933 -2.4000 (0.7362) —a— -2.40 [-3.96, -0.84]
Telles 1993k 1.9500 (1.0960) —E— 1.95 [-0.20, 4.10]
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Galvanic skin resistance. Two studies®~* totaling 58 participants provided data on the effect

of Yoga on galvanic skin resistance in healthy populations (Figure 42). The combined estimate
of changes in skin resistance (kilohms) indicated a nonsignificant difference favoring the “before
Yoga” period (change from baseline = 3.12, 95% CI, -12.15 to 18.40). There was evidence of
moderate heterogeneity between the study results (p = 0.24, I* = 27.2 percent).
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Figure 42. Meta-analysis of the effect of Yoga (no control) on galvanic skin resistance

Reviewy: Meditation (physiclogical and cognitive effects)
COmparison: 18 Yoga (no contral)
outcome; 06 Galvanic skin resistance (kilohms)
Study change from baseline (random) Weight change from baseling (random)
or sub-category change from baseline (SE) 95% Cl % 95% Cl
Telles 19935 7.6806 (&.1579) = 74,52 7.68 [-4.239, 19.7E5]
Telles 1933k -10.Z000 {13.3540) —_— zE_48 -l0.z0 [-37.85, 17.1%5]
Total (95% CI) e 3 100,00 2.1z [-12.15, lE.40]
Test for heterogeneity: Chi* =1 .37 df =1 (P=024) 7 = 27 2%
Test for overall effect: Z=040(P =069
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The possible sources of heterogeneity in the outcome of galvanic skin resistance were
differences in the intervention, comparison period, and duration of study. One study’*> used a
multicomponent intervention that consisted of yogic postures, breathing exercises, meditation,
cleansing exercises, and lectures. The comparison period preceded the learning of any yogic
techniques, but was not fully described. The outcome measurements were taken at the end of a 3-
month period. The second study® used a seated meditation technique in which participants fixed
their gaze on a light and thought positive thoughts about a universal force. The nonmeditation
period involved sitting quietly without targeted thinking; the outcome measures were assessed
the day after the baseline measures.

Fasting blood glucose (type 11 DM). Two studies,”™**! with 149 and 24 participants
respectively, provided data on the effect of Yoga on levels of fasting blood glucose in
populations with type Il DM (Figure 43). The heterogeneity of the combined study results was
too high (p = 0.001; I* = 90.6 percent) to report an overall estimate. While both studies employed
Yoga postures and breathing techniques, Jain®® employed two breathing techniques called
“kapalbhati” (also described as a cleansing practice and a milder form of bhastrika''”) and
“ujjayi,” and a variety of postures and cleansing practices. Singh®*' employed “bhastrika
pranayama”(a breathing exercise) and postures, and did not use cleansing practices. In addition,
while the Singh study used sessions of about 30 minutes duration, the daily sessions in the Jain
study lasted 2.5 hours (1.5 hours in the morning and 1 hour in the evening).

Figure 43. Meta-analysis of the effect of Yoga (no control) on fasting blood glucose (type Il DM)

Review: Etfectz of meditation on pheysiological and cognitive autcomes
Comparizan: 18 Yoga (na cantral)
Outcome; (05 Fasting blood glucaose (maidL)
Studdy change from bazeling (random) change from bazeling (random)
or sub-category change from baseline (SE) 95% Cl 95% Cl
Jain 1993 -33.9000 (2.7257) ] -33.90 [-39.24, -28.5€]
Singh 2004 -42.6000 (3.577%) E -43.60 [-55.61, -41.59]
-100 -0 0 a0 100

Favorz after Yogs  Favars before Yoga

Fasting blood glucose (healthy). Two studies®®'*"? totaling 30 participants provided data on
the effect of Yoga on levels of fasting blood glucose in healthy populations (Figure 44). The
study of Manjunatha®"' provided data on the effect of four different sets of two asana techniques.
For each of the sets, we pooled the results with the results from the Joseph®'? study. Each of the
combined estimates of change in blood glucose level (mg/dL) showed a small, nonsignificant
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improvement (reduction) favoring Yoga (change from baseline ranged from -3.64 [95% CI, -7.92
to 0.64] to -3.81 [95% CI, -7.97 to 0.35]). There was no evidence of heterogeneity for any of the
pooled results (p-values range from 0.37 to 0.47; I* = 0 percent).

Figure 44. Meta-analysis of the effect of Yoga (no control) on fasting blood glucose

Reviewy: Effects of medtation on physialogical and cognitive outcomes
Comparizon, 18 Yoga (no cantral)
Outcome: 21 Fasting blood glucose (mofdL)

Shudy change from hazeline (random) Wieight change from hazeline (random)
or sub-category change from baseling (5E) 95% CI % 95% Cl

01 Setl

Jozeph 1981 =5.0000 (Z.6538) +— £3.85 =5.00 [-10.E0, 0.Z0]
Manjunatha 2003 -2.2000 (2.8RE4) —— 4615 -z.20 [-7.82, 3.42]
Subtotal (95% CI) --- 100.00 -3.71 [-7.52, 0.11]

Test for heterogenetty: Chiz =051, df =1 (P=047),1F=0%
Test for overall effect: £=190 (P =0.06)

02 Setl

Jozeph 1981 -5.0000 {Z.8538) 4———@—F 60.19 -£.00 [-10.20, 0.20]
Manjunatha 2005 -1.3000 (3.2632) # 2981 -1.30 [-%.30, 4.50]
Subtotal (95% CI) =z 100.00 -3.77 [-7.80, 0.27]

Test for heterogeneity: Chi* = 0.54, df =1 (P =0.48), * = 0%
Test for overall effect: Z=183(P=007)

03 Setll
JDSBph1981 -5.0000 (Z.6538) 4—.— &67.72 =500 [-l0.20, 0.:20]
Marnjunstha 2005 -0.8000 (3.8436) L 3228 -0.80 [-8.33, 6.73]
Subtotal (35% CI) i 100,00 -3.64 [-7.92, 0.64]

Test for heterogenetty, Chi? =081, df =1 (P=0.37),F=0%
Test for overall effect: 2 =167 (P=010)

04 Set [y
Jozeph 1981 -5.0000 (z.6538) 44— — £3.90 -5.00 [-10.20, 0.20]
ManjunathaQDElS =1.7000 (3.5308) L] 36.10 -1.70 [-8.62, §.EE]
Subtatal (35% CI) - 100,00 -3.81 [-7.97, 0.35]

Test for heterogenetty. Chi? =056 df =1 (P =045), F=0%
Test for overall effect: £=1.80 (P =0.07)
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Breath holding time. Four studies’***'**'**% provided data on the effect of Yoga on breath
holding time (seconds) in healthy populations. Three studies®**>'**'* totaling 112 participants
examined breath holding time after inspiration The combined results of changes indicated a large
improvement (increase) after practicing Yoga (change from baseline = -18.85; 95% CI, -22.64 to
-15.05). The study results were homogeneous (p = 0.49; I = 0 percent).

Four studies®”"*'*?!**% totaling 152 participants examined breath holding after exhalation.
The combined results of changes indicated a large improvement (increase) after practicing Yoga
(change from baseline = -14.53; 95% CI, -16.82 to -12.24). The study results were homogeneous
(p=0.87, =0 percent) (Figure 45).
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Figure 45. Meta-analysis of the effect of Yoga (no control) on breath holding time after inspiration and
expiration

Rewignwy: Effects of meditation on physiological and cognitive outcomes (3)

Comparizan: 18 Yoga (no contral)

Outcame: 20 Bresth halding time (zec)

Study change from bazeline (random) change from baseling (random)

aor sub-category change from baseline (SE) 95% Cl 95% Cl

1 Inspiration
Bhargava 1988 -8.9500 {10.9832) — -8.95 [-30.42, 12.52]
Joghi 1832 -18.8000 (2.0230) B -18.80 [-22.77, -14.83]
Madanmahan1992 -Z5.3800 (9.3423) —— -25.38 [-41.73, -2.03]

Subtatal (95% CN) [ ] -18.85 [-2Z.64, -15.0E]

Test for heterogenetty: Chi* =1.43, df =2 (P =049), F=0%
Test for averall effect 7 =974 (P = 0.00001)

(02 Expiration
Bhargava 1953 -9 ZEZ00 (l6.8993) —sT -9.ZF [-41.95, E3.E1]
Jozhi 1932 -15.1700 §1.5103) B -15.17 [-18.13, -1E&_E1]
Madanmohan 492 -1Z.3800 (3.3086) - -1Z.38 [-18.86, -5.30]
Telles 1993a -14.Z000 (Z.Z2423) L -14_ 20 [-18.53, -2.81]
Subtatal (95% CN) [} -14.53 [-16.82, -1Z.24]
Test for heterogenetty: Chi* = 0.72, df = 3(P =087, F = 0%
Test for averall effect 7=12.43 (P = 0.00001)

-100 -0 0 50 100

Favours after Yoga  Favours before Yoga

Auditory reaction time. Two trials,”**'® with 27 and 41 participants respectively, provided

data on the effect of Yoga on auditory reaction time (milliseconds) (Figure 46). Though both
studies found statistically significant results favoring Yoga, the results of the studies were too
heterogeneous to report as a combined estimate (p = 0.0001; I* = 94.1 percent). Possible sources
of heterogeneity include characteristics of study participants and duration of the intervention.
Madanmohan®® included men only with an age range from 18 to 21 years. Malathi*'® included
men only with an age range from 30 to 45 years. Both studies were short-term; however, the
Madanmohan®® study had a duration of 12 weeks compared to six weeks for the Malathi
study.’'® Finally, participants in the Madanmohan®® study practiced Yoga for 30 minutes per

day; those in the Malathi’'® study practiced 1 hour per day.

Figure 46. Meta-analysis of the effect of Yoga (no control) on auditory reaction time

Renviemy; Effects of meditation on physiological and cognitive outcomes

Comparizon; 18 Yoga (no contral)

Outcome: 16 Auditory reaction time (msec)

Study change from baseline (random) change from baseline (random)

ar sub-category change from baseline (SE) 95% Cl 95% CI
Madanmoban 1992 -36.8500 (5.ELE7) - -36.85 [-47.66, -Z6.04]
Malathi 19839 -10.4800 (2.Z192Z) E -10.48 [-18.7%, -4.17]
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Visual reaction time. Two studies’**'® totaling 110 participants provided data on the effect

of Yoga on visual reaction time (Figure 47). The combined estimate of change in visual reaction
time (milliseconds) indicated a small, significant improvement (reduction) favoring Yoga
(change from baseline = -36.06; 95% CI, -53.65 to -18.57). There was evidence of substantial
heterogeneity between the study results (p = 0.03, I* = 79.4 percent). As noted in the previous
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section, the observed heterogeneity is possibly accounted for by differences in participant
characteristics, study duration, and duration of practice.

Figure 47. Meta-analysis of the effect of Yoga (nho control) on visual reaction time

Reviesy: Meditation (physiological and cognitive effects)
Comparison; 18 “oga (no control)
Cutcome: 17 Wisual reaction time (msec)
Shudy change from baseline (random) Weight change from baseline (random)
ar sub-category change from baseline (SE) 95% I % 95% Cl
Madanmotian 1992 -4E5.1%00 (59921} —i 43,15 -45.1% [-E6.93, -33.45]
Malzthi 1353 -27.2400 (5.51E%) = -1 -27.24 [-38.05, -16.43]
Tatal (95% Cl) - 100,00 -36.06 [-E3.65, -18.47]
Test for heterogenedty: Chi* = 4.86, df =1 (P=003), 1 = 79.4%
Test for overall effect: Z=4.02 (P = 0,0001)
-100 50 a 50 100
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Intraocular pressure. Two studies™’>' totaling 67 participants provided data on the effect of

Yoga (unilateral nostril breathing [UNB]) on intraocular pressure in healthy populations (Figure
48). The two studies assessed ipsi- and contralateral eye and nostril combinations. We did not
pool the results of the studies because the outcomes were measured under different conditions,
which may have resulted in the observed heterogeneity. Chen®”’ took before and after measures
while the study participants were at rest. Kocer’ "~ took baseline measures while participants were
resting; the “after” measures were taken during exercise. Kocer’' reported a statistically
significant change favoring UNB for all eye/nostril combinations. In contrast, Chen®”’ reported a
nonsignificant change favoring no UNB for left nostril breathing. For right nostril breathing, the
results favored UNB; however, only the right nostril/right eye combination was statistically
significant.
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Figure 48. Meta-analysis of the effect of Yoga (no control) on intraocular pressure

Faview: Effects of meditation on physiological and cogntive outcomes
Comparizon. 16 Unilateral Moztril Breathing (no cortral)
Outcome:; 05 Intraocular pressure (mm Hy)
Study Change from bazeling (randam) Change from hazeline (random)
of sub-categary Change from hazeling (3E) 93% Cl 33% Cl
01 Right nozteil § Rigt eye
Chen 2004 -1.3400 {0.4511) . 3 -1.34 [-E.%2, -0.46]
Kacer 2002 -1.1600 {0.4653) & -1.16 [-Z.07, -0.25]
02 Right noateil { Left eye
Chen 2004 -0.8400 {(0.5Z87) -+ -0.84 [-1.88, 0.Z0]
Kacer 2002 -1.1400 (0.4626) : 5 -1.14 [-Z.05, -0.23]
03 Left nostril / Right eye
Chen 2004 1.0700 {0.6961) Hi- 1.07 [-0.29, Z.43]
Kacer 2002 -1.3600 {0.5287) -+ -1.36 [-Z.40, -0.32]
04 Left nostril / Lett eye
Chen 2004 0.4700 {0.5700) = 0.47 [-0.65, 1.538]
Kacer 2002 -5.3800 (0.4736) =+ -5.38 [-6.3Z, -4.44]
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Yoga Versus exercise.

Heart rate. Two trials*****' totaling 91 participants provided data on the effect of Yoga on
heart rate in healthy populations (Figure 49). The combined estimate of changes in heart rate
(bpm) indicated a small, nonsignificant improvement (reduction) favoring Yoga (WMD = -1.39;
95% CI, -8.24, 5.47). There was evidence of high heterogeneity between the study results (p =
0.10, I = 62.6%). The heterogeneity is possibly accounted for by the difference in study
duration. Blumenthal”® was a short-term study (6 weeks) that found statistically nonsignificant
results favoring exercise and Bowman®®' was a long-term study (14 months) that found
statistically nonsignificant results favoring Yoga.

Figure 49. Meta-analysis of the effect of Yoga versus exercise on heart rate

Reviewy: Meditation (physiological and cognitive effects)

Comparison; 19 Yoga versus Exercise

Cutoome: 01 Heart rate (bpm)

Stuhy Yoga Exercize WD (random) Weight WD (random)

of sub-categary M Mean (S0 M Mean (S0 5% C1 % 9586 C1
Blumerthal 1931 34 —Z_00(11. 1) 31 -4 _00(1Z_12) —_— T 51.60 Z.00 [-3.68, 7.68]
Barwrmian 1957 1z -8.00(7.55) 14 -3.00(5.54) +—— 43._40 -5.00 [-11.12, 1.1%]

Tatal (95% CI) 46 45 ——— e ——— 100.00 -1.39 [-B.24, 5.47]

Test for heterogeneity: Chi* = 267, df =1 (P =0.10), P = 62 6%

Test for overall effect: Z=040(P = 0.69)
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Oxygen consumption. Two studies®****' totaling 91 patients provided data on the effect of

Yoga on oxygen consumption in healthy populations (Figure 50). The combined estimate of
changes in VO, max (ml/kg/min) indicated a small, nonsignificant improvement (increase)
favoring exercise (WMD = 1.91; 95% CI, -0.48 to 4.31). The study results were homogeneous (p
=0.81, I* = 0%).
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Figure 50. Meta-analysis of the effect of Yoga versus exercise on oxygen consumption (VO, max)

Review: Meditation (physiological and cognitive effects)

Comparison: 19 Youa versus Exercise

Outeome; 02 Crevggen consumption (mikining

Stuchy Yoy Exercize WD (random) Weight WD (random)

ar sub-category N Mean (50) N Mean (S0 95% ¢l % 5% Cl
Blumenthal 1991 3d 0.1004. 66} 3l -1.300E B2} — 9228 E.00 [-D.50, 4.80]
Bowman 1997 1z -Z.E00E, B4} 1d -3.E0014.84) 7.78 0.80 [-7.71, 9.E1]

Tatal (95% CI) 46 4E - L00.00 1.51 [-0.48, 4.31]

Test for heterogeneity: Chi* =006, df =1 (P = 0.81) F=0%

Test for overal effect Z=1.57 (P=012)
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Yoga versus free breathing.

Verbal ability. Two studies'’”'" totaling 104 participants (Yoga = 52, free breathing = 52)
provided data on the effect of Yoga, specifically, unilateral left and right nostril breathing
(ULNB, URNB), on verbal ability based on a consonant-vowel matching task (Figure 51). For
ULNB, the combined estimate of changes in verbal ability (score) indicated a small,
nonsignificant improvement (increase) favoring free breathing (WMD = 0.26; 95% CI, -1.96 to
2.47). There was evidence of moderate heterogeneity between the study results (p = 0.18; I* =
44.8 percent).

For URNB, the combined estimate of changes in verbal ability (score) indicated a small,
nonsignificant improvement (increase) favoring free breathing (WMD = 1.50; 95% CI, -1.37 to
4.37). There was evidence of substantial heterogeneity between the study results (p = 0.10; I* =
62.2 percent). A possible source of heterogeneity may be study design. Block'”” used an RCT
design while Sanders'™' employed an NRCT design and found statistically nonsignificant results
favoring Yoga. Both studies were of low methodological quality. Lack of reporting prevented
further exploration of sources of heterogeneity related to participant characteristics, and study
duration.

Figure 51. Meta-analysis of the effect of Yoga (ULNB) versus free breathing on verbal ability

Review, Eftects of meditation on physiological and cognitive outcomes
Comparison: 21 Yoo (unilateral nostril breathing) va. free bresthing
Outcome: (11 Verhal shilty

Shudy Yoga (UNB) Free hreathing WD {random) Wigight WD (random)
or sub-categary i Mean (5D N Mean (507 5% 1 % 4591
(11 Right nogtr
Block 1983 0 -12.1503.81) 20 -14.95(2.81) - 58.74 Z.80 [0.73, 4.87]
Sanders 1904 32 -14.15(5.83) 32 -14.00(5.96) _— 41.2¢ -0.15 [-3.04, 2.74]
Subtotal (35% CI) £2 £z -h- 100.00 150 [-1.37, 4.37)
Test for heterogenety: Chi* =264 df =1 (P=010) F=£2.2%
Test tor overal effect Z=103(F=0.30)
(12 Left nastril
Block 1583 0 =13.75(3.44) 0 -14.95(2.81) e 58,41 1,20 [-0.75, 3.15]
Sanders 1994 32 -15.1005.13) 32 -14.00(5.36) —a 41.58 -1.10 [-3.82, 1.82]
Subtotal (35% CI) 52 52 -‘- 100.00 0.26 [-1.96, 2.47]
Teat for heterogenety: Chi2 =181 df =1 (P=018) F= 44 8%
Test tor overall effect Z=023(F=082)
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Spatial ability. Two studies'’”'®" totaling 104 participants (Yoga = 52, free breathing = 52)

provided data on the effect of Yoga, specifically (ULNB and URNB) on measures of spatial
ability (Figure 52). For ULNB, the combined measures of spatial ability (score) indicated a
nonsignificant improvement (increase) favoring free breathing (SMD = 0.05; 95% CI, -0.34 to
0.43). The study results were homogeneous (p = 0.95; I* = 0 percent).

For URNB, the combined estimate of change in measures of spatial ability indicated a
nonsignificant improvement (increase) favoring free breathing (SMD = 0.24; 95% CI, -
0.15 to 0.63). The study results were homogeneous (p = 0.53; I> = 0 percent).

Figure 52. Meta-analysis of the effect of Yoga (ULNB and URNB) versus free breathing on spatial ability

Revigw: Effects of medtation on physiological and cognitive autcomes
Caomparison, 21 Yoga (unilsteral nostril breathing) ve. freg bresthing
Outcome: (12 Spatial ahilty

Sty Yoga (UNE) Free breathing SMD (randam) Weight =MD (random)
ar sub-cateqary N Mean (0) M Mean (30 5% % W%l
(11 Right nostri

Black 1959 1 -9.0513.04) 20 -5.15(3.08) — 18.47 0.03 [-0.59, 0.65]

Sanders 1094 32 -8.8014.72) 3 -9.0504.14) t gl. 53 0.06 [-0.43, 0.55]
Subtotal (35% 1) %4 £ 100.00 0.08 [-0.34, 0.43]
Test for heteragenety: Chit =000, df =1 (P=093), F=0%
Teat for overal effect 2=024(P=0481)

(12 Left nogtril

Block 1989 20 -8.9012.63) 2 -5.1513.08) — 38.80 0.0% [-0.83, 0.71]
Sanclers 1994 32 =7.901E. 300 32 -5.0514.14) - el. 20 0.34 [-0.15, 0.83]
Subtatal (53% CI 5z 52 ~=neiRe-- 100.00 0.2¢ [-0.15, 0.63]

Teat for heteragenety: Chit =033, df =1 (P=053), F=0%
Test for overal effect 2=122(P=022)
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Yoga versus NT

Blood pressure. Two studies totaling 79 participants (Yoga = 40, NT = 39) provided
data on the effect of Yoga (Shavasana) on blood pressure in healthy populations (Figure 53). The
combined estimate of change in SBP (mm Hg) indicated a small, nonsignificant improvement
(reduction) favoring Yoga (WMD = -8.10; 95% CI, -16.94 to 0.74). The study results were
homogeneous (p = 0.88; I* = 0 percent).

The combined estimate of changes in DBP (mm Hg) also indicated a small, nonsignificant
improvement (reduction) favoring Yoga (WMD = -6.09; 95% CI, -16.83 to 4.64). The study
results were homogeneous (p = 0.98; I = 0 percent).

204,305
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Figure 53. Meta-analysis of the effect of Yoga (shavasana) versus NT on blood pressure

Review: Wedftation (physiological and cognitive effects)
Comparison; (08 Yoga (shavasana) versus NT
Outcatme: 01 Blood pressure (mm He)
Sy Youa NT WD (ranclom) Wieight WD (ranclom)
or sub-category M hean (300 M Mean (50 95% ¢l % 95% ¢l
01 Systolic blood pressure
Bose 1957 a0 -10.00iz4.93) 29 -1.30(20.33) —= 58,18 -8.70 [-E0.Z9, Z2.89]
Brocts 1995 10 -8.B3115.74) 10 -1.Z&(15.43) — 4188 =7.27 [-E0.93, £.39]
Subtotal (35% ) 40 39 &> 100.00 -8.10 [-16.74, 0.74]
Test for heterogeneiy; Chi* =002, df =1 (P=083),F=0%
Test for overal etfect Z=1.80 (P =0.07)
02 Dizstolic blood pressure
Bose 1957 a0 -6.8001%.00) 29 -0.80(30.39) b 65,40 -6.00 [-18.93, &.38]
Broots 1995 10 =7.48128.42) 10 -1.18{11.32) —— 31.60 -£.30 [-ZE.40, 1Z.80]
Subtatal (35% CI) 40 39 > 100.00 -6.09 [-16.83, 4.64]
Test for heterogenetty: Chit =000, df =1 (P=0138), F = 0%
Test for overal effect Z=1.11 (P=027)
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Yoga versus medication

Fasting blood glucose. Two studies,””®*” with 154 (Yoga = 82, medication = 72) and 21
(Yoga = 11, medication = 10) participants respectively, provided data on the effect of Yoga on
fasting blood glucose in populations with type II DM (Figure 54). The heterogeneity between the
results was too high to report a combined result (p < 0.00001; I* = 96.2 percent). The results of
Agrawal®”® indicated a large, significant improvement (reduction) favoring Yoga (mean
difference = -32.07; 95% CI, -43.57 to -20.57). The results of Monro>® showed a smaller, but
still significant improvement (reduction) favoring Yoga (mean difference = -1.80; 95% CI, -3.26
to -0.34).

Possible sources of heterogeneity are differences in the proportion of males and females
included in the studies and the complexity of the interventions. Agrawal®”® had a proportion of
males to females of approximately 1:1 and Monro®® had a proportion of approximately 2:1. In
addition, the Agrawal study””® used a complex intervention consisting of Yoga asanas, diet
modification, aerobic exercise, and HE, whereas the Monro study308 used a standard set of
postural, breathing, and relaxation exercises.

Figure 54. Meta-analysis of the effect of Yoga versus medication on fasting blood glucose

Rewiewy: Etfects of meditation on physiclogical and cognitive outcomes

Comparison; 20 Yoga versus Medication

Outcome: 01 Fasting blood glucase (meidl)

Study Yoga Medication WD (random) WD (random)

or sub-category M Mean (S0 M Mean (S0 95% Cl 5% Cl
Agraveal 2003 a8z -33.25039.28) 72 -l.18(33.50) —= -32.07 [-43.57, -20.57]
Monro 1992 11 -0.e0il.e0) 10 1. z0(l.80) = -1l.80 [-3.Z6, -0.34]

|
-100 -a0 0 a0 100

Favors Yoga  Favors Medication

Yoga (ULNB) versus Yoga (URNB).

Heart rate. Two studies'*""* totaling 74 participants (ULNB = 37, URNB = 37) provided
data on the effect of Yoga (ULNB) on heart rate in healthy populations (Figure 55). The
combined estimate of changes in heart rate (bpm) showed a small, nonsignificant improvement
(reduction) favoring ULNB (WMD = -2.12; 95% CI, -4.41, 0.17). The study results were
homogeneous (p = 0.43; =0 percent)
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Figure 55. Meta-analysis of the effect of Yoga (ULNB) versus URNB on heart rate

Review: Meditation (phy=siological and cognitive effects)
Comparizan: 01 Yoga (ULME) versus Unisteral right nostril breathing
Qutcome: 01 Heart rate (bpm)
Stuchy LULNB LIRNE WD (random) Weight WhiD (random)
or sub-categary M ean (S0 M hdean (S0 95% Cl % 95% Cl
hiohan 2002 5 =5.75(7.73) Z5 -5.11i(7.82) e E— Z8_E8 -0.64 [-4.95, 3.67]
Telles 1934 1z 3.3002.82) 1z £.00(3.86) — 71.78 -E.70 [-5.40, 0.00]
Tatal (95% ) a7 37 s 100.00 -z.1z [-4.41, 0.17]
Test for heterogeneity: Chi* =063, df =1 (P =043), F=0%
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Tai Chi

Seven studies assessing the physiological and neuropsychological effect of Tai Chi were
identified for meta-analysis: four RCTs,”**"*"7 one NRCT,”" and two before-and-after
studies.”**!” Four studies compared Tai Chi to NT,***%¢*%326 and two compared Tai Chi versus
exercise.”* "

Tai Chi versus NT

Heart rate. Two studies,”***** with 28 (Tai Chi = 18, NT = 10) and 20 (Tai Chi = 10, NT =
10) participants respectively, provided data on the effect of Tai Chi on resting heart rate in
healthy, elderly populations (Figure 56). The heterogeneity in the study results was too high to
report a combined result (p = 0.002; I* = 89.2 percent). The results of Chen*” indicated a small,
nonsignificant change favoring Tai Chi (mean difference
=-0.70; 95% CI, -1.50 to 0.09). In contrast, Sun®® showed a larger, significant improvement
(reduction) favoring NT (mean difference = 1.26; 95% CI, 0.28 to 2.24).

The opposite direction of effect between the two studies is possibly a result of the study
design, frequency of practice, or complexity of the intervention. Chen*”® used an NRCT design,
while Sun®® conducted an RCT. In addition, the participants in the Chen study practiced a Tai
Chi program of 24 forms for 1 hour twice weekly. The participants in the Sun study*® practiced
2 hours once a week and incorporated HE and stress management techniques in addition to a Tai
Chi program.

Figure 56. Meta-analysis of the effect of Tai Chi versus NT on heart rate

Review: Effects of mediation on physiological and cognitive outcomes

Comparisor: 08 Tai Chi versus NT

Outcome: 02 Heart rate
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Blood pressure. Three studies™ ****° with 28 (Tai Chi = 18, NT = 10), 20 (Tai Chi = 10, NT
=10), and 34 (Tai Chi = 17, NT = 17) participants respectively provided data on the effect of Tai
Chi on blood pressure in healthy populations (Figure 57). The results were too heterogeneous to
report as a combined estimate (p = 0.001, I* = 94.5%). The results of the Chen™ study showed a
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small, nonsignificant improvement (reduction) favoring Tai Chi (mean difference = -0.69; 95%
CL -11.72 to 10.34). Sun®® indicated a moderate, significant improvement (reduction) favoring
NT (mean difference = 5.20; 95% CI, 3.73 to 6.67), and the results of Thornton®*® showed a
moderate, significant improvement (reduction) favoring Tai Chi (mean difference = -7.70; 95%
CL, -11.65 to

-3.75).

The heterogeneity in results for changes in DBP (mm Hg) also precluded reporting a
combined estimate (p = 0.00001; I = 98%). Chen*”’ reported a small, nonsignificant
improvement (reduction) favoring Tai Chi (mean difference = 0.44; 95% CI, -5.03 to 5.91).
Sun”® reported a moderate, significant improvement (reduction) favoring NT (mean difference =
5.20; 95% CI, 4.23 to 6.17), and the results of Thornton®® showed a moderate, significant
improvement (reduction) favoring Tai Chi (mean difference
=-8.50; 95% CI, -11.00 to -6.00).

The possible sources of heterogeneity are the age of the study participants and the frequency
of practice. While Thornton®*® used healthy volunteers between the ages of 33 to 55 years (mean
age 48 years), Sun’® employed healthy elderly participants over 60 years of age. The Chen®”’
study used participants between the ages of 50 and 74 years. The Sun®®’ and Thornton®*® studies
used a similar frequency and form of Tai Chi intervention (two to three times per week, 108
forms), while the Chen™" study employed only one Tai Chi session per week and did not
describe the number of forms or Tai Chi style used.

Figure 57. Meta-analysis of the effect of Tai Chi versus NT on blood pressure

Reviewy: Effects of meditation on physiological and cognitive outcomes:
Compatison; 09 Tai Chi versus NT

Qutcome; (03 Blood pressure (mm Hg)
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Tai Chi versus exercise

Blood pressure. Two RCTs totaling 110 participants (Tai Chi = 55, exercise
= 55) provided data on the effect of Tai Chi on blood pressure in healthy populations (Figure 58).
The combined estimate of changes in SBP (mm Hg) showed a moderate, nonsignificant
improvement (reduction) favoring exercise (WMD = 1.79; 95% CI, -0.82 to 4.41). There was
evidence of low heterogeneity between the studies regarding the mean change in SBP (p = 0.28;
F=14.7 percent).

The combined estimate of changes in DBP (mm Hg) showed a small, significant
improvement (reduction) favoring exercise (WMD = 0.83; 95% CI, 0.18 to 1.48). There was
evidence of low heterogeneity between the studies regarding the mean change in DBP (p = 0.32;
I? = 0.8 percent). The heterogeneity is possibly accounted for by the difference in the ages of the
participants, and the frequency and duration of the intervention. Jin®”’ used healthy volunteers
with a mean age of 36 years; Young™’ used healthy elderly participants with a mean age of 67
years. The Jin study employed two

287,307
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I-hour Tai Chi sessions, whereas the Young study lasted 12 weeks and had four
30-minute sessions of Tai Chi per week.

Figure 58. Meta-analysis of the effect of Tai Chi versus exercise on blood pressure

Review: Meditation (physiclogical and cognitive effects)
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Tai Chi (no control)

Heart rate. Two studies totaling 74 participants provided data on the effect of Tai Chi
on heart rate in healthy populations (Figure 59). The combined estimate of changes in heart rate
(bpm) indicated a small, nonsignificant improvement (reduction) favoring Tai Chi (change from
baseline = -2.34; 95% CI, -5.29 to 0.60). There was evidence of heterogeneity between the
studies (p = 0.09, I* = 65 percent). A possible source of heterogeneity is the difference in the age
of study participants. The mean age of participants in Jones*”® was 53 =+ 10 years; the mean age
of participants in Liu*'” was 22 + 3 years. Liu®'’ did not report the frequency or complexity of
the intervention used, so the studies could not be compared for these variables.
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Figure 59. Meta-analysis of the effect of Tai Chi (no control) on heart rate
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Blood pressure. Two studies®*®>!” totaling 74 participants provided data on the effect of Tai

Chi on blood pressure in healthy populations (Figure 60). The combined estimate of changes in
SBP (mm Hg) indicated a small, nonsignificant improvement (reduction) favoring Tai Chi
(change from baseline = -3.35; 95% CI, -7.55 to 0.85). There was evidence of heterogeneity
between the studies regarding change from baseline (p = 0.12; I* = 57.7 percent).
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The combined estimate of changes in DBP (mm Hg) also showed a small, nonsignificant
improvement (reduction) favoring Tai Chi (change from baseline = -0.93; 95% CI, -3.31 to
1.44). The study results were homogeneous (p = 0.41, I = 0 percent). Though there were
differences between the studies regarding the age of participants (mean ages respectively 53 + 10
years and 22 + 3 years) and proportion of males to females (1:5 and 1:1), it is unlikely that these
are the sources of the discrepancy in the measures of heterogeneity for SBP and DBP results. As
a result, it is unclear what clinical differences may be responsible for the discrepancy.

Figure 60. Meta-analysis of the effect of Tai Chi (no control) on blood pressure
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Qi Gong

Two before-and-after studies that assessed the effect of Qi Gong on physiological outcomes
were identified.'"'**

Qi Gong (no control)

Heart rate. Two studies totaling 29 participants assessed the effect of Qi Gong on heart
rate in healthy populations (Figure 61). The combined estimate in changes in heart rate (bpm)
indicated a small, nonsignificant improvement (reduction) after practicing Qi Gong (change from
baseline = -1.21; 95% CI, -6.18 to 3.76). The study results were homogeneous (p = 0.79, I* =0
percent).

191,299

186



Figure 61. Meta-analysis of the effect of Qi Gong (no control) on heart rate
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Summary of the Results

Overall, 311 studies evaluated the physiological and neuropsychological effects of
meditation practices. The majority of studies used an RCT design (54 percent) and Yoga was the
most common intervention (35 percent) that was studied. The overall methodological quality of
all studies was low with only one study'®® considered high quality. The majority of studies were
of short and medium duration.

Data from 53 studies (20 RCTs, 8 NRCTs, 25 before-and-after) were considered for direct
meta-analysis to provide an evaluation of the effects of TM®, RR, Yoga, Tai Chi, and Qi Gong.
The intervention groups were compared variously against BF, exercise, free breathing,
medication, NT, WL, and UNB. Outcomes suitable for meta-analysis included blood pressure
(SBP and DBP), heart rate, total cholesterol, respiratory rate, fasting blood glucose, and galvanic
skin resistance. The majority of studies used healthy participants (45 studies) as the comparison
group; people with type Il DM and with essential hypertension comprised the only other study
populations (six studies and four studies, respectively). All results below apply to healthy
populations unless otherwise indicated.

Transcendental Meditation®

Direct meta-analysis showed that compared to NT, TM® did not produce significantly greater
benefits on blood pressure (SBP and DBP). However, there was significant improvement in
LDL-C levels and verbal creativity with TM®. When compared to WL, TM® produced
significantly greater reduction in SBP and DBP. Before-and-after studies on TM® for patients
with essential hypertension indicated a statistically significant reduction in SBP and DBP after
practicing TM®. The heterogeneity present for the comparisons evaluating blood pressure
changes and cortisol levels suggests that there were important clinical differences among the
studies; however, the small number of studies precluded subgroup analyses.
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Relaxation Response

The results of meta-analysis showed that compared to BF, RR did not produce significantly
greater reduction in muscle tension. When RR was compared to a condition of rest, the rest
group showed a significantly greater reduction in heart rate.

Yoga

When compared to NT, Yoga did not show a significantly greater benefit in lowering SBP or
DBP. When compared to exercise, Yoga did not significantly lower heart rate or increase oxygen
consumption. Compared to URNB, ULNB showed no significantly greater benefit in reducing
heart rate.

When compared to free breathing, Yoga (UNB) showed no statistically or clinically
significant benefit in improving verbal or spatial ability test scores. Finally, when examined
using a before-and-after design, practicing Yoga did not demonstrate a significant benefit
decreasing heart rate. There was also no significant benefit for Yoga in increasing galvanic skin
resistance, reduction of intraocular pressure, and reduction of fasting blood glucose in healthy
populations. There was varied heterogeneity among studies combined for heart rate, respiratory
rate, galvanic skin resistance, and intraocular pressure, suggesting important clinical differences
among the studies.

Before-and-after studies showed a significantly greater benefit after practicing Yoga in
reducing heart rate in hypertensive populations. In healthy populations, practicing Yoga
demonstrated a significant benefit in reducing DBP. There was also indication that Yoga has
significantly greater benefit in increasing breath holding time after inspiration and expiration, in
decreasing visual reaction time, and in the reduction of intraocular pressure (two of four
outcomes). There was varied heterogeneity between studies combined for heart rate in
hypertensive patients, SBP, and fasting blood glucose in patients with type Il DM, suggesting
important clinical differences between the studies. The heterogeneity present in the results
examining respiratory rate, auditory reaction time, intraocular pressure (two of four outcomes),
and fasting blood glucose prevented calculating an overall estimate of effect and suggested
important clinical differences between the studies.

Tai Chi

The results of studies that compared Tai Chi to NT were too heterogeneous to provide
combined estimates for the effect of Tai Chi on heart rate and blood pressure. In addition, the
small number of studies precluded a subgroup analysis.

When compared to exercise, Tai Chi showed no significantly greater reduction in SBP, but
did indicate a significant benefit in the reduction of DBP. In before-and-after studies, there was
no significantr reduction in heart rate, SBP and DBP after practicing Tai Chi than before.
Substantial heterogeneity was also present in this comparison and, as with NT, a lack of studies
prevented a subgroup analysis.
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Qi Gong

Qi Gong did not significantly reduce heart rate in elderly populations, nor did it significantly
reduce SBP and DBP in healthy populations.

There were 22 outcome measures on the physiological and neuropsychological effects of
meditation practices for which a combined estimate could be produced with little or no statistical
heterogeneity. The comparisons, overall effect estimate, and statistical and clinical significance
of each is outcome is summarized in Table 44.

Statistically and clinically significant changes in healthy participants were produced by TM®
for heart rate, DBP, and LDL-C (TM® versus NT), and for SBP and DBP (TM" versus WL). The
increase in verbal creativity (SMD = 0.74; TM® versus WL) is also statistically significant, but it
is unlikely that this change would be clinically meaningful. In contrast, the change in SBP (TM"
versus NT) was not statistically significant; however, the effect estimate suggests a clinically
meaningful reduction of 5.24 mm Hg. When compared to rest, RR was more effective at
reducing heart rate. However, though statistically significant, the change suggested by the overall
effect estimate is unlikely to be clinically meaningful.

Statistically and clinically meaningful changes were produced in healthy participants by the
practice of Yoga for breath holding (18 and 14 breaths/minute) and DBP
(-6.22 mm Hg). There was a significant reduction in heart rate in hypertensive patients
(-7 bpm); however, the clinical significance of this change depends on the baseline measures of
the population for which the intervention is being considered. All the changes described above
were observed in studies using a before-and-after design, a design that is unable to control for a
host of extraneous variables that may bias the study results (e.g., temporal trends, regression to
the mean, and sensitivity to design parameters) and potentially overestimate the effect of the
intervention. Therefore, any causal claim about the effect of the intervention should be
considered in light of these methodological shortcomings and caution should be exercised when
interpreting these results.

The overall effects of Yoga based on RCTs and NRCTs indicate that this practice does not
produce significant changes in healthy populations in oxygen consumption, spatial ability, SBP,
DBP, or fasting glucose.

When Tai Chi was compared to exercise, there was a statistically significant reduction in
DBP; however, the change was not clinically significant (0.83 mm Hg). No significant change
was observed in SBP. Before-and-after studies on Tai Chi did not indicate a clinically significant
change in either SDP or DBP; however, these results should be interpreted in light of the
stronger evidence available from the two combined RCTs. Likewise, no statistically or clinically
significant changes in heart rate were produced by the practice of Qi Gong. Nevertheless, this
result is based on before-and-after studies and the result should be considered carefully in light
of the methodological difficulties described previously.

Finally, the low methodological quality of all the studies included in the meta-analysis is an
additional cause for interpreting all the results described here with caution.
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Table 44. Summary of statistical and clinical significance of physiological outcomes examined in clinical

studies on meditation practices

Comparison Outcome Statistical significance Clinical significance
TM® versus NT SBP Medium and long term Yes
WMD = -5.24; 95% ClI, -12.85 to 2.37
TM® no better than NT
DBP Medium and long term Yes
WMD = -5.19; 95% Cl, -10.24 t0 -0.13
TM® better than NT
LDL-C levels Long term Potentially,
WMD = -23.94; 95% ClI, -43.87 to -4.00 depending on initial
TM® better than NT LDL level and risk
factors
Verbal creativity SMD =-0.74; 95% ClI, -1.12 to -0.36 No
TM® better than NT
TM® versus WL Heart rate WMD = -5.94; 95% CI, -11.54 to -0.35 Potentially
TM® better than WL
DBP WMD = -3.61; 95% ClI, -6.62 to -0.59 No

TM® better than WL

DBP = diastolic blood pressure; LDL-C = low-density lipoprotein cholesterol; NT = no treatment; RR = Relaxation Response;
SBP = systolic blood pressure; SMD = standardized mean difference; TM® = Transcendental Meditation®; ULNB = unilateral
left nostril breathing; URNB = unilateral right nostril breathing; WL = waiting list; WMD = weighted mean difference

190



Table 44. Summary of statistical and clinical significance of physiological outcomes examined in clinical
studies on meditation practices (continued)

Comparison Outcome Statistical significance Clinical significance
= . 0
RR versus rest Heart rate WMD = 2.56; 95% Cl, 1.32t0 3.80 No
RR not as good as rest
Yoga versus Oxygen WMD = 1.91; 95% Cl, -0.48 to 4.31 No
exercise consumption  Yoga no better than exercise
Yoga versus Free Spatial ability Left nostril: SMD = 0.24; 95% CI, -0.34 to 0.43 No
breathing Right nostril: SMD = 0.05; 95% CI, -0.34 to 0.43
Yoga no better than free breathing
Yoga versus NT SBP WMD = -8.10; 95% ClI, -16.94 to 0.74 Yes
Yoga no better than NT
DBP WMD = -6.09; 95% Cl, -16.83 to 4.64 Yes
Yoga no better than NT
Yoga (ULNB) Heart rate WMD = -2.12; 95% Cl, -4.41 to 0.17 No
versus URNB Yoga (ULNB) no better than URNB
Yoga (no control) Breath holding Change from baseline = -18.85; 95% Cl, -22.64 to — Potentially
time after 15.05
inspiration Significant change after practicing Yoga
Breath holding Change from baseline = -14.53; 95% CI, -16.82 to - Potentially
time after 12.24
expiration Significant change after practicing Yoga
Heart rate Change from baseline = -6.79; 95% ClI, -9.97 to -3.60 No
(hyperten- Significant change after practicing Yoga
sives)
Fasting blood I: Change from baseline = -3.71; 95% ClI, -7.52 to No
glucose 0.1
(healthy) II: Change from baseline = -3.77; 95% ClI, -7.80 to
0.27
Ill: Change from baseline = -3.64; 95% ClI, -7.92 to -
0.64
IV: Change from baseline = -3.81; 95% ClI, -7.97 to -
0.35
No significant change after practicing Yoga
DBP Change from baseline = -6.22; 95% ClI, -7.73 to - Yes
4.70
Significant change after practicing Yoga
Tai Chi versus SBP (WMD = 1.79; 95% Cl, -0.82, 4.41 No
exercise Tai Chi no better than exercise
DBP (WMD = 0.83; 95% CI, 0.18 to 1.48) No
Tai Chi better than exercise
Tai Chi (no control)  SBP Change from baseline = -3.35; 95% ClI, -7.55 to No
0.85)
No significant change after practicing Tai Chi
DBP (Change from baseline = -0.93; 95% ClI, -3.31 to No
1.44)
No significant change after practicing Tai Chi
Qi Gong (no control) Heart rate Change from baseline = -1.21; 95% ClI, -6.18 to 3.76 No

No significant change after practicing Qi Gong
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Chapter 4. Discussion

The Practice of Meditation

Five broad categories of meditation practices were identified in the included studies: Mantra
meditation (comprising TM®, RR, and CSM), Mindfulness meditation (comprising Vipassana,
Zen Buddhist meditation, MBSR, and MBCT), Yoga, Tai Chi, and Qi Gong. One of the
objectives of this review was to provide a descriptive overview and synthesis of information on
meditation practices in terms of their main components, the role of spirituality, training
requirements, and criteria for success. It is important to emphasize that the review on Topic |
does not constitute a manual for any meditation practice. A more detailed explanation of any
specific meditation practice described in this report should be sought in specialized texts or from
master practitioners.

Given the variety of the practices and the fact that some are single entities (TM®, RR, and
CSM, Vipassana) while others are broad categories that encompass a variety of different
techniques or combination of practices (Yoga, Tai Chi, Qi Gong, MBSR, and MBCT), it is
impossible to select components that might be considered universal or supplemental across
practices. Though some statement about the use of breathing is universal among practices, this is
not a reflection of a common approach toward breathing. The control of attention is putatively
universal; however, there are at least two aspects of attention that might be employed and a wide
variety of techniques for anchoring attention. The spiritual or belief component of meditation
practices is poorly described in the literature and it is unclear in what way and to what extent
spirituality and belief play a role in successful practice. The amount of variation in the described
frequency and duration of practice make it difficult to draw generalizations about the training
requirements for meditation practices. The criteria for successful meditation have also not been
described well in the literature, though this may reflect the attitude that meditation is successful
if one simply does it. At a clinical level, it might be argued that meditation is successful if it
produces positive outcomes.

Demarcation

Providing a comprehensive review and summary of the scientific research on meditation
practices requires the development of appropriate criteria by which to distinguish meditation
practices from nonmeditation practices (what Ross**" has called a “demarcation criterion”). The
development of such criteria is one of the most difficult yet important components of research on
meditation practices,™? yet there is currently no consensus on a definition of meditation*? or on a
way to classify the variety of meditation practices.’**” Researchers have attempted to identify the
components essential to the practice of meditation and to classify meditation practices in various
ways:

e any procedure that uses: (1) a specific, clearly defined technique, i.e., a “recipe” for

meditation; (2) muscle relaxation in some moment of the process; (3) “logic relaxation”; (4) a
self-induced state; and (5) a “self-focus™ skill, or anchor;’
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e adiscrete and well defined experience of “thoughtless awareness.*?** Techniques that fail to
provide the key experience of mental silence or thoughtless awareness, including techniques
that use constant repetition of syllables, visualizations, or other thought forms are considered
“guasi-meditation;

e techniques that seem to restrict awareness to a single, unchanging source of stimulation for a
definite period of time;**®

e an exercise in which the individual turns attention or awareness to dwell upon a single object,
concept, sound, image, or experience, with the intention of gaining greater spiritual or
experiential and existential insight, or of achieving improved psychological well-being;** and

o afamily of self-regulation practices that focus on training attention and awareness in order to
bring mental processes under greater voluntary control and thereby foster general mental
well-being and development and/or specific capacities such as calm, clarity, and
concentration.™

Even if most investigators would agree that meditation implies a form of mental training that
requires either stilling or emptying the mind to achieve a state of “detached observation,” few
seem to consider this a sufficient demarcation criterion. Also, the general definitions offered
above appear to be too narrow, excluding awareness-based forms of meditation such as
Vipassana, MBSR, MBCT, and Zen Buddhist meditation.

Definitions usually focus on the phenomenological aspects of meditation practice and, with
the exception of Cardoso et al..® rarely describe the necessary practical and physical components
in sufficient detail to be translated into an operational definition of meditation. Further, though
some investigators believe that research has shown meditation to be clearly distinguished from
relaxation,’ as Manocha'? notes, there is sufficient evidence to show that “quasi-meditation,”
techniques that do not cultivate a state of mental silence, do not differ from rest in terms of their
physiological effects. Such results, if valid, make the development of clear demarcation even
more important. This review has not evaluated whether meditation is indeed different from
relaxation.

Whether defining meditation by one criterion or more, most investigators have looked for
necessary and sufficient conditions with which to demarcate meditation practices from
nonmeditation practices. Surprisingly, despite a persistent lack of consensus and the fact that
demarcation criteria need not be bound by this approach,**’ no author has examined alternative
approaches to defining meditation despite some well-known developments in methods of
demarcation in the philosophy of language®® and cognitive psychology,** and more recent
developments in ethics*** and evolutionary biology.****** Applying some of these techniques to
meditation may prove fruitful.

Classification

To our knowledge, this is the first systematic examination of the components of and
training for individual meditation practices.'® Classification of meditation practices is frequently
based on the direction of attention,®** e.g., “opening up” versus “turning off,”? positive versus
negative,® mindful versus concentrative,’ directive versus nondirective,* etc. However, it has
been suggested that the concentrative forms should not be viewed as opposites to the mindful or
negative forms, but as the first step toward a progressive refinement of attention and
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concentration.®* Several practices in Yoga and Qi Gong will fall into both categories.
Meditation practices may also be classified according to their historical origins with Indian and
Chinese forms constituting two groups and clinically-based practices another.**

We employed consensus techniques to develop an extensive, though not exhaustive, list of 32
common meditation practices. The categories of meditation practices we have employed reflect
only those practices identified in the English-language scientific literature and that satisfied the
inclusion criteria for this review. There is a noticeable gap in the research that has been
conducted on meditation practices—of the 32 practices identified in the Delphi process, only the
10 described here (TM®, RR, CSM, Vipassana, Zen Buddhist meditation, MBSR, MBCT, Yoga,
Tai Chi, and Qi Gong) have been assessed in trials or using a before-and-after design. It is
unlikely that our literature search failed to uncover a broad category of practices, though we may
have missed certain practices, for example, techniques purportedly used by indigenous peoples
of North America.* However, given the comprehensiveness of our literature search strategy, it is
unlikely that such practices, if subjected to scientific inquiry, would have been missed.

The categories are only meant to be descriptive and conclusions have not been made on the
basis of the broad categories, but at the level of individual practices. Despite this, it may be that
we have not sufficiently distinguished between schools of Tai Chi and style of Yoga and that
distinct techniques have been subsumed under one category or class of practice. This lack of
specificity will have affected the results of our analysis in cases where, for example, two styles
of Tai Chi (e.g., Wu and Chang) have been combined. However, this potential limitation should
serve to highlight the need for more explicit descriptions of techniques and the need for studies
on a wide range of techniques for similar health conditions.>*

The broad categories we have employed can be criticized as being simplistic and as ignoring
subtle differences among practices. However, the categorization of practices is a product of the
typological divisions one makes. For example, we have chosen to class together TM® and RR,
even though some may argue that there are sufficient differences between these two mantra
meditation techniques to keep them separate. In addition, though Benson’s®® original formulation
of RR clearly falls within the category of mantra meditation, contemporary formulations of the
technique are multifaceted and incorporate a body scan, which is a mindfulness meditation
technique (Dr. Jeffrey Dusek, personal communication, December 2006). Some may contend
that RR and TM® should not be classed together because during TM® one does not try to
associate the mantra with the breath, or dissociate the breath from the mantra, but rather the
mantra is favored. There may be other subtle differences between practices grouped together in
the broad categories. The difficulty in categorizing practices and the dearth of detailed
descriptions in the literature reinforce the need for detailed descriptions of all components of the
interventions employed in efficacy and effectiveness studies.

Universal Components of Meditation Practices

The results of this review are similar to those of a study by Koshikawa et al.*** that examined
the physical components of 12 different types of meditation practices (excluding Tai Chi and
including Christian meditation practices, early Buddhist meditation, Ajikan meditation, and
Hotei meditation) in order to determine what similarities, if any, existed among the practices.
Using a survey methodology, the investigators questioned 12 experts (one for each type of
meditation practice) regarding the environmental conditions required for practice, method of
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breathing, postures, body movement, use of mantra, object of attention, diet, and training
requirements for mastery of the technique. Their results indicate that, though some meditation
practices may share some features in common, no two practices are alike in all features and no
features of practice are universal to them.

Complexity

The complexity of meditation practices makes dissecting components difficult and
guestionable; components may be synergistic and imperfectly understood if artificially separated
from the whole discipline within which they take place.??® For example, though we have noted
that no practice of a meditative technique requires the adoption of a particular belief system,
West* has questioned the reliance of researchers on clinically standardized forms of meditation
practice rather than examining meditation as a practice that may be inextricably bound up with
belief systems and expectations and ignoring the use of meditation as a central component of the
belief system and of the day-to-day life of the practitioner. Other researchers have noted that the
specific components adopted in a given meditation practice depend on the desired
outcome, 16128129334 4 fact which may make finding the common components across several
practices undesirable unless the same outcome can be achieved. In addition, different techniques
are reported to have different effects, so even if subjective descriptions of two or more
techniques make them appear similar, their similarity must still be rigorously assessed.

In addition, for some of the practices that involve movement (Tai Chi and some yogic and Qi
Gong techniques), researchers face additional challenges in designing studies that can separate
the effects of exercise from the effects of the meditation practice. As physical activity has been
shown to produce beneficial effects in those same physiological and neuropsychological
outcomes of interest in trials on meditation practices (e.g., blood pressure, mood, etc.), this type
of research is particularly important if the benefits of meditation practices are to be accurately
assessed.

Criteria of Successful Meditation Practice

No descriptions of meditation practices provided an explicit statement of the criteria for
successful meditation practice beyond reference to the internal states of the practitioner. The
criteria have generally been inferred from descriptions of the practice. For example, in TM®the
practitioner attends a series of checkup meetings in which their technique is examined, implying
that the adequacy of the technique is judged by an experienced practitioner. However, there is no
statement that individual practitioners cannot assess the correctness of their technique themselves
and no list of the components that an experienced teacher may be attending to in assessing the
practice. The same is true of Zen Buddhist meditation. Because of this method, there may be
some inconsistencies in the criteria for successful practice. However, this does not change the
fact that there is a dearth of information on the determination of successful meditation practice
and that this is an area in which future studies may improve.
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Training

Some overviews of meditation practices*”® have provided descriptions of the training
requirements for meditation. However, these descriptions have focused mainly on TM®, Zen
Buddhist meditation, and some yogic practices, and they fail to capture the wide range of
training practices suggested by our literature review. In addition, poor descriptions of the
physical aspects of the meditation techniques and the requisite training hinder identifying the
components that may be similar across practices and limit the proper construction of and
comparison between studies on the effectiveness of specific meditation practices. Without a
detailed knowledge of, for example, an adequate training period for a particular Hatha yoga
technique versus that for a Tai Chi technique, such studies are already confounded by factors
pertaining to the learning of a technique and not the effects of the technique per se. In addition,
some investigators®** have found that if, as Naranjo®® has observed, the development of the
attitude specific to meditation is essential and the hardest part of meditation to attain and this can
only be realized through practice, then proper instruction seems paramount and a description of
the proper duration and frequency of any given technique is crucial to designing and appraising
such studies.

State of Research on the Therapeutic Use of Meditation
Practices in Healthcare

We have summarized a vast body of evidence regarding a broad group of practices
categorized under the umbrella term “meditation”. Some may argue that addressing a research
question regarding the effects of “meditation on healthcare” would be as challenging as reporting
on the effects of “medication on healthcare” (Personal communication, David Shannahoff
Khalsa, May 2007). There were substantial variations among the studies in the description of the
practices of meditation, the type of controls, the type of populations, and the outcomes reported.

The field of scientific research on meditation practices does not appear to be organized under
a shared theoretical framework, but instead consists of distinct groups of investigators working
within different approaches of treatment theory (e.g., physiological, cognitive, behavioral, and
cognitive-behavioral) that fail to engage each other meaningfully.

The majority of studies on meditation practices identified in this review have been conducted
in Western countries and published as journal articles within the past 15 years. The majority of
research in meditation practices has been conducted as intervention studies (67 percent), with 49
percent being RCTs or NRCTs. A similar bibliometric analysis on the clinical application of
Yoga has revealed an increase in publication frequency over the past three decades with a
substantial and growing use of RCTs.%’

We identified and excluded from the review a considerable number of multiple publications
(n =108). In some instances, the same study was published in two separate journal articles
without full cross reference, a practice of redundant publication that has been considered
scientific misconduct.**®3* Including redundant publications in systematic reviews and meta-
analyses increases the risk of overestimating the effect size. The problem of redundant
publications has not yet been sufficiently explored in the scientific literature; therefore, it is
unknown how the proportion of redundant publications in meditation research compares to other
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areas of scientific inquiry. Authors of future studies on meditation should avoid redundant
publications and must adhere to guidelines for good publication practices.>*

Quality of the Evidence

Overall, we found the methodological quality of meditation research to be poor, with
significant threats to validity in every major category of quality regardless of study design.
Observational studies accounted for 33 percent of all the studies in the review. This type of study
is open to several forms of systematic error such as selection bias, detection bias, and attrition
bias. Intervention studies that used designs with pre-post treatment comparisons within the same
group (known as single group before-and-after studies or uncontrolled trials) are not as rigorous
as designs that use between-group comparisons because they do not allow investigators to
determine whether the results are due to the meditation practice or to other factors. Studies with
stronger designs such as RCTs and NRCTs allow a greater sense of confidence in study results;
however, we found the quality of reporting to be poor for most of the intervention studies
included in the review. This finding is not unique to the area of meditation research, and quality
of reporting is a frequent problem in other areas of complementary and alternative medicine
(CAM) research.3*

The publication of the Consolidated Standards of Reporting Trials (CONSORT)**? statement
in 1996 was aimed at the improvement of the quality of research reports of RCTs. It is unknown
how the quality of reporting of RCTs of meditation practices has changed after the dissemination
of CONSORT in the CAM community, but it is noteworthy that only 20 percent of the RCTs
identified in the review described how the randomization was carried out, 8 percent were
described as double-blind, and 4 percent described how they concealed the allocation.

The lack of double-blind RCTs has been a controversial topic not only in meditation
research, but also in other areas of CAM,** surgical interventions,®** and behavioral
treatments.** Some authors have called for a “paradigm shift,” suggesting that the quality of
CAM research should be evaluated by other methodological standards. Some commentators have
argued that the placebo-controlled trial is not a valid or fair method for evaluating CAM
treatments.>*®**® Specifically, it is claimed that the scientific techniques of treatment protocols,
randomization, double-blind conditions, and use of placebo controls distort the "holistic"
therapeutic milieu of CAM. However, the notion of “holistic” interventions as opposed to
“conventional medicine” may be an artificial misconception. Just as CAM does, traditional
interventions provide treatments within a symbolic healing context by using "nonspecific"
therapeutic attention and expectations.®*

There is little argument against the idea that RCTs provide the least biased method for
finding a reliable answer on the effectiveness of any therapeutic intervention, including CAM
practices such as meditation. Based on empirical evidence and theoretical considerations, there
are some basic characteristics that should always be considered when evaluating the quality of an
RCT: randomization, blinding, handling of patient attrition in the analysis, and allocation
concealment, 04230351

Some authors have supported the idea that “those who insist that the evidence to support
complementary and alternative medicine can legitimately be softer than in mainstream medicine
will have to reconsider their position. Double standards in medicine existed for many years;
undoubtedly they still exist today, but hopefully their days are numbered.”**?
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Double-blinding of the instructor and participant to treatment in meditation studies is often
infeasible, a consequence of the fact that instructors must apply a specially learned skill in a
particular therapeutic context (e.g., with clinically depressed patients). However, double blinding
is still possible because the difficulties in blinding the experimenter can be circumvented by
blinding the participants using a sham procedure such as similar attention control intervention or
a placebo with a different mode of administration (as it has been done in psychotherapy research)
and by blinding them to the hypothesis, and by blinding the outcome assessors to the nature of
the intervention and the hypothesis. In cases where the comparison is an active treatment and
blinding of participants to the treatment is impossible, it may still be possible to blind
participants to the research hypothesis to minimize expectancy bias. Therefore, research on CAM
should adhere to the same methodological requirements for all clinical research, and randomized,
placebo-controlled clinical trials should be used for assessing the efficacy of CAM treatments
whenever feasible and ethically justifiable.**®

When double blinding was assessed using an individual components approach, we found
that, although the vast majority did not use double blinding to hide the identity of the assigned
interventions (97 percent), a small but promising percentage reported the use of double-blind
procedures. The idea that it is possible to design high-quality trials in meditation and implement
double-blind procedures by selecting appropriate control groups is gaining support in meditation
research. We agree with other researchers that the implementation of these trials in any area of
CAM research, including meditation, require much more preparation than trials of
pharmacological interventions, and components such as blinding procedures, selection of
credible placebos, and consistency of inherently individualized interventions are challenging
issues that need extensive evaluation.>*

Our conclusion here is that the idea that “due to the nature of meditation, it is impossible to
double blind meditation practices” has been used as an excuse to justify the overall low quality
of research that characterizes this body of evidence. However, the over emphasis of the “double-
blinding” issue does not hide the fact that 95 percent of the studies failed to describe how they
concealed the allocation to the interventions under study or the fact that overall, only 20 percent
of the trials described the procedures of randomization, and that only half described study
dropouts.

Therefore, syntheses of the results from studies included in this review should be interpreted
with caution due to the serious threats to theinternal validity of the included studies.

Types of Interventions

Although a relatively small group of meditation practices have been studied in the scientific
literature, they vary in many respects. There was a remarkable heterogeneity across the studies
regarding the description of the characteristics and implementation of the practice even within
the same type of meditation. Differences in theoretical assumptions underlying the practices of
meditation may explain why studies conducted on similar meditation practices often differed in
the potential benefits that were assessed. Some authors have declared that meditation poses a
considerable challenge for the principles of evidence-based medicine.'” Meditation is a complex
and multifaceted intervention, difficult to standardize, and for which specific effects are hard to
distinguish.' It is important, therefore, that investigators make an effort to avoid the excessive
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heterogeneity that characterizes this field, by clearly defining and reporting the intervention
procedures of the meditation practice under scrutiny.

Types of Control Groups

Control groups are essential for the valid evaluation of the effects of meditation practices;
however, the problem of the inadequacy of control groups in meditation research is not new.**
Almost half of the RCTs and NRCTs have used WL or no treatment approaches for the control
group rather than a comparator that would more fully control for the variety of influences that
may bias the results including expectancy effects, social interactions, attention given by
instructors, and time spent in the practice. Some authors have argued that the use of WL as a
control group is clearly inappropriate as no one expects to improve while they are waiting to
begin treatment. This situation may create a negative expectation of improvement that may
spuriously amplify the difference in treatment effect between the intervention and the control.>*°
Therefore, caution should be exercised when interpreting studies comparing the effectiveness of
meditation practices to no treatment or WL.

A wide array of active control groups were used in the intervention studies on meditation
practices. Active controls included exercise and other physical activities, states of rest and
relaxation, educational activities, PMR, cognitive behavioral technigues, pharmacological
interventions, psychotherapy, biofeedback techniques, reading, hypnosis, therapeutic massage,
acupuncture, and other meditation techniques.

The results of this review show that the control groups employed in meditation research are
many and various, and it is unknown how comparable they are across studies. Meditation
practices are disparate with regard to specific components, and there is the potential for well-
designed studies to employ disparate control groups. Authors of future studies need to design
control groups with a clear vision of the research question and the hypothesized mechanism and
full consideration of how threats to validity may be best addressed for a given meditation
practice.

Types of Study Populations

The vast majority of studies on the effects of meditation practices have been conducted in
healthy populations as compared to clinical populations. It can be argued that studies of healthy
individuals are useful to assess how meditation practices prevent certain clinical conditions and
enhance wellness and well-being. However, studying the therapeutic effects of meditation
practices in a healthy population does not provide a clear picture of their effectiveness as
therapeutic interventions in healthcare. Clinical studies of meditation practices have addressed
conditions with high mortality and morbidity rates, or burden of disease including hypertension,
cardiovascular disorders, substance abuse, anxiety disorders, cancer, asthma, chronic pain, type
I1 DM, and fibromyalgia. The first three conditions were among the six leading sources of
premature death and disability in the United States in the mid-1900s and are projected to

continue to be so to the year 2020, as measured by disability-adjusted life years (DALYS).%**3%®
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Types of Outcome Measures

Studies varied widely in their use of outcome measures. Outcomes of physiological
functions, particularly cardiovascular measures, were the most frequently studied. Psychosocial
outcomes (i.e., psychiatric and psychological symptoms, measures of personality and positive
outcomes) and outcomes related with clinical events were also frequently assessed. Compared to
physiological and psychosocial outcomes, little has been explored on cognitive and
neuropsychological functions. Some authors have argued that relatively gross outcomes such as
physiological measures have taken prominence in meditation research.*** However, considering
that the close interdependence of the mind and body should be taken into account when
evaluating the responses to meditation practices, more subjective and experiential variables®* are
paramount to evaluate the effects of these mind-body techniques.

Evidence on the Efficacy and Effectiveness of Meditation
Practices

We have summarized the evidence regarding the efficacy and effectiveness of meditation
practices for the three most studied conditions in the scientific literature: hypertension,
cardiovascular diseases, and substance abuse.

We conducted a series of direct and indirect meta-analyses comparing a variety of meditation
practices versus a comparison group in hypertensive patients. We provided pooled estimates for
the following comparisons: TM® versus HE, TM® versus PMR, RR versus BF, Qi Gong versus
WL, Yoga versus NT, Yoga versus HE, and Zen Buddhist meditation versus blood pressure
checks.

A few studies of poor methodological quality were available for each comparison, mostly
reporting nonsignificant results (TM® had no advantages over HE to improve measures of SBP,
DBP, body weight, heart rate, stress, anger, self-efficacy, cholesterol, dietary intake, and level of
physical activity in hypertensive patients; RR was not shown to be superior to BF in reducing
blood pressure in hypertensive patients; Yoga did not produce clinical or statistically significant
effects in blood pressure when compared to NT; Zen Buddhist meditation was not better than
blood pressure checks to reduce SBP in hypertensive patients; Yoga was not better than physical
exercise to reduce body weight in patients with cardiovascular disorder. When indirect meta-
analysis was used, we did not find differences between MBSR and Yoga to control anxiety
symptoms in cardiovascular patients. It is unknown whether these are truly “negative findings”
(i.e., one cannot say that there is evidence of no effect) or if there is a lack of power to detect a
statistically significant result due to the low number of studies included in the meta-analyses
(i.e., we can say that there is no evidence of effect).

A few statistically significant results favoring meditation practices were found: both TM®
versus PMR, and Qi Gong versus WL for DBP and SBP, Zen Buddhist meditation versus blood
pressure checks for DBP, and Yoga versus HE to reduce stress. The positive results from these
meta-analyses need to be interpreted with caution, as biases, such as expectancy bias, cannot be
excluded.

For the majority of the comparisons, meta-analyses were derived from only two open-label
trials; therefore, performance bias and detection bias may have contributed to an overestimate of
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the treatment effect. In some instances, the appropriateness of the comparison group was
questionable (e.g., Qi Gong versus WL)

Other reviews have summarized the evidence on the effects of Tai Chi in hypertension, and
on TM® for hypertension, cardiovascular diseases, and substance abuse. Differences in selection
criteria and review methods preclude a direct comparison of the results among the reviews.

Wang et al.* assessed the evidence on the effects of Tai Chi in hypertension and concluded
that Tai Chi produces benefits in cardiovascular function. The review included evidence from
two studies published in the non-English literature, and another study in a population of normal
elderly, not individuals diagnosed with hypertension. Differences in the selection criteria of
study participants and language of publication may explain the differences in the findings
between Wang et al.” and our review.

Walton et al.**’ reviewed the literature on the effectiveness of TM® in the treatment or
prevention of cardiovascular diseases and concluded that TM® produced reductions in blood
pressure, carotid artery intima-media thickness, myocardial ischemia, left ventricular
hypertrophy, mortality, and other relevant outcomes. The authors adopted a qualitative approach
for the synthesis of the evidence. The Walton review®’ did not report on the use of systematic
literature searches or on the assessment of the methodological quality of the evidence, but
adopted a methodological approach where significant findings were emphasized within studies.
Differences between Walton's conclusions and the results reported in our review may be due to
differences in the methodological approaches to synthesize the evidence. We conducted
comprehensive searches of the scientific literature and assessed the methodological quality of the
trials. Our synthesis of the evidence combined a qualitative approach with quantitative meta-
analytic methods that assessed mean treatment effects in relation to the between-study variability
of treatment effects. Furthermore, differences in the selection criteria (i.e., type of participants,
diagnostic criteria, publication year) for the inclusion of studies may also explain differences in
the conclusions of the reviews.

Canter et al.?® conducted a systematic review on the effects of TM® for blood pressure. Six
trials were identified but only one evaluated the effect of TM® in hypertensive individuals,
whereas the others were conducted in adults with normal blood pressure and adolescent
populations. The authors concluded that there was insufficient good quality evidence to conclude
whether or not TM® has a positive effect on blood pressure.

Evidence on the effects of TM® on substance abuse has been summarized in two
reviews.?2%8 Alexander et al.**® conducted a meta-analysis of 19 studies to provide a single
estimate of treatment effect. The review included a variety of study designs such as cross-
sectional studies, “retrospective studies,” “longitudinal studies,” and “experiments with random
assignment.”**® Effect sizes across studies were provided for categories of study designs (“well-
designed” studies, cross sectional studies, and general population studies). Gelderloos et al.??
conducted a review of 24 studies of TM® for preventing and treating substance abuse. The
authors concluded that “taken together”, the studies demonstrate an improvement in psychosocial
outcomes. The review did not use a systematic approach to select and appraise the literature and
made no distinctions among the variety of study designs that were considered.

Other systematic reviews have synthesized the evidence on the efficacy and effectiveness of
meditation practices for conditions other than hypertension, cardiovascular diseases, and
substance abuse. However, it was beyond the scope of this report to examine conditions other
than hypertension, cardiovascular diseases and substance abuse. Other systematic reviews have
examined the effects of Tai Chi for a variety of medical diseases,** chronic conditions,?
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rheumatoid arthritis,**° improvement of aerobic capacity,*®* and elderly populations.*®* Studies

on the effects of Yoga in depression’*® and anxiety,***and MBSR on health status measures'® and
a variety of medical conditions’ have been also reviewed. Finally, other reviews have assessed
the effects of a variety of meditation practices such as Qi Gong in Chinese cancer patients,*** RR
in adult patients,*®> meditation therapy programs for anxiety disorders,'® and the effects of TM®
on cognitive function? and psychological health.3®

It is expected that systematic reviews have heterogeneity in their results when they bring
together studies that are both clinically and methodologically diverse.**’ Statistical and clinical
heterogeneity constituted a frequent and considerable problem when pooling the results, and, in
some cases, it precluded an effort to summarize data across the studies. Clinical heterogeneity
was due to differences across the trials in the characteristics of study populations, the
implementation of the meditation practice, outcome measurement, and followup period. Clinical
heterogeneity may have explained why trials with different types of participants, interventions,
or outcomes showed different effects. When statistical heterogeneity exists, pooled results are
uncertain or conditional.*®

The poor methodological quality of the trials limits the strength of inference regarding the
observed treatment effects reported in this review and constitutes a possible shortcoming of the
meta-analysis.*®” The lack of description of the methods of allocation concealment,
randomization, description of withdrawals and dropouts per treatment group, the absence of
double blinding the interventions, and the use of incompatible or inappropriate control groups
undermine the results of many clinical studies. Therefore, researchers are advised against making
firm statements regarding treatment effects based on the quantitative summaries reported in this
review.

Some factors have impeded the scientific progress regarding the efficacy and effectiveness of
meditation practices in healthcare. Few studies have described the meditation practices or control
procedures in sufficient detail, which prevents a sensible analysis of the observed differences in
treatment effects for some classes of meditation practices. Other limitations include insufficient
information regarding the characteristics of the trainer’s competence and experience, the lack of
an accurate assessment of participants’ expectancy, compliance and motivation, and the paucity
of descriptions of the statistical power of the intervention effect.

Evidence on the Role of Effect Modifiers for the Practice of
Meditation

The role of effect modifiers in the practice of meditation is a topic that has so far been
neglected in the scientific literature. Evidence from RCTs and NRCTs regarding the interaction
of meditation practices with other variables in populations of patients with hypertension,
cardiovascular disorders, or substance abuse is scarce. A few studies conducted exploratory post
hoc analyses (i.e., a subgroup analysis, multiple regression, or analysis of variance) that were
intended to be hypothesis generating. Due to the small sample sizes in the studies, there were
small numbers of subjects in each of the variable subgroups, lowering the power to detect any
relationship with the outcomes produced by the practice of meditation. The lack of evidence on
the role of effect modifiers has been pointed out by other authors.!”*** Variables that may be
important for the therapeutic effect of meditation practices include individual characteristics of
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the meditator, characteristics and training experience of the instructor, and the role of motivation
and expectancy."***

Evidence on the Physiological and Neuropsychological
Effects of Meditation Practices

We have summarized the evidence from RCTs, NRCTs and before-and-after studies
regarding the physiological and neuropsychological effects of meditation practices. Our meta-
analysis revealed that the most consistent and strongest physiological effects of meditation
practices in healthy populations occur in the reduction of heart rate, blood pressure, and LDL-C.
The strongest neuropsychological effect is in the increase of verbal creativity. There is also some
evidence from before-and-after studies to support the hypothesis that certain meditation
techniques decrease visual reaction time, intraocular pressure, and increase breath holding time.
Though over half of the combined effect estimates are not statistically significant, the potential
clinical significance of these estimates must be carefully considered. However, all of the studies
included in the meta-analyses were of low methodological quality and, for this reason, the results
should be interpreted cautiously.

Of the 311 studies reporting physiological and neuropsychological outcomes, only 53 (17
percent) were eligible for meta-analysis. Though small, this proportion is even smaller when one
considers the 813 studies pertaining to research on the therapeutic use of meditation practices
included in topic 1. Some investigators have claimed that there are many empirical studies that
have shown that meditation practices are effective at treating stress-related states,* including
reducing heart rate, breathing, and blood pressure. In addition, previous literature reviews have
noted the seemingly large number of research papers that purport to show the therapeutic benefit
of meditation practices.”>**31°73>%3% This review has shown that there are startlingly few
scientific studies that could be statistically combined to provide evidence on the physiological
and neuropsychological effects of meditation practices. While other investigators have noted the
need for rigorous meta-analyses of the therapeutic use of meditation practices,*** to our
knowledge there are only two previous English-language meta-analyses®®*=*° that examine the
physiological effects of meditation practices and none examining the cognitive or
neuropsychological effects. However, the two meta-analyses cover neither the range of
meditation practices examined here nor the breadth of outcomes.

The clinical and methodological diversity of the studies make estimating the effects of
meditation practices difficult. This difficulty is reinforced when one considers that 25 of the 44
(57 percent) outcome measures examined in the analyses had levels of heterogeneity that suggest
important clinical differences between the studies. In addition, 8 of these 25 (32 percent) had
heterogeneity measures greater than 80 percent, making overall effect estimates unwise because
the implied clinical among study populations would render the overall estimates spurious.

The overall low methodological quality of the studies indicates that most suffered from
methodological problems that may produce overestimations of the treatment effects or
compromise the generalizability of the study results. Empirical evidence has demonstrated that
trials “that were not double blinded yielded larger estimates of treatment effects compared with
trials in which authors reported double blinding (odds ratios exaggerated, on average, by 17
percent)”.***"® Though difficult to do in studies on meditation practices, appropriate blinding is a
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special source of concern where an expectation of the efficacy of the practice under study on the
part of the subject and assessor may bias outcome measures.

The low rate of reporting of withdrawals and dropouts and the reasons for dropping out are
also of concern because this makes the assessment of the comparability between the intervention
and control groups difficult. An additional concern is that patients who drop out may differ in
important ways from those who complete the meditation regimen (e.g., being favorably
predisposed to meditation practice), but, without adequate reporting, these differences remain
hidden and their effects on outcomes remain unknown.

Regarding the predominant use of healthy subjects in the included studies, though of benefit
for ascertaining the physiological and neuropsychological effects of meditation practices in this
group, the use of healthy subjects limits the generalizability of the findings and provides
information that is unlikely to be of use to clinicians who normally treat patients with specific
health conditions.

Finally, the results of this meta-analysis indicate that research on the effects of meditation
practices has been hindered by the use of weak study designs, specifically before-and-after
studies (also known as single group pretest-postest designs and uncontrolled trials). Although the
before-and-after study is simple and practical, it has been argued that results from such study
designs be considered circumstantial evidence,*"* that is, hypothesis generating for further
research using more rigorous study designs. The lack of a concurrent control group and the
resulting inability to control for temporal trends, regression to the mean, and sensitivity to
methodological features make it difficult to ascertain the true causal effect of a meditation
practice. Clinical outcomes—whether good or bad—may be a result of factors other than the
practice of meditation. For this reason, the estimates of the physiological and neuropsychological
effects of meditation practices that are made on the basis of single-group studies should be
considered carefully.

Strengths and Limitations

This evidence report is a systematic and comprehensive review of the indexed scientific
literature available on the effectiveness of meditation practices supplemented by a search for
relevant gray literature, abstracts from scientific meetings, dissertations and theses, reference
lists, and trial registries. As noted previously, the need for rigorous meta-analyses of the
therapeutic use of meditation practices has been recognized by other researchers.®*®° To our
knowledge, there has been no other meta-analysis of the effectiveness of meditation practices
that covers the range of meditation techniques examined here or the breadth of health outcomes.
In addition, the relatively large number of included studies reported in dissertations (10 percent
of all studies) may have reduced the potential effects of publication bias (i.e., the tendency for
studies with positive outcomes to be published more frequently). We were also able to identify
and exclude from the review a significant number of multiple publications that may have also
affected the results of our meta-analyses and their conclusions.

The assessment of the methodological quality for all study designs is also a strength of this
review. Methodological quality may be defined in various ways.>"? Our approach to the
methodological quality of the studies on meditation practices focused on an assessment of the
internal validity of the studies, as recommended by several researchers.*>3"*3" Various criteria
to assess methodological quality of studies are available in the scientific literature,*”® and there is
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no consensus on which quality assessment tool can be recommended without reservation.>® For
the assessment of the methodological quality of RCTs, we have chosen two assessment tools that
have well-established face validity, and for which a relationship with bias has been proven in
empirical studies.*>**° The selection of the Jadad scale has relative merit since it uses a simple
and easy to understand approach that incorporates the most important individual components of
internal validity: randomization, blinding, and handling of patient attrition. Based on empirical
evidence and theoretical considerations, these aspects should always be assessed when
evaluating the quality of an RCT.*®

The most important dimension of methodological quality is internal validity, defined as the
confidence that the design, performance, and report of a trial prevent or reduce bias in the
outcomes.®”? We have not addressed in our approach other important aspects of good research
practice—those contributing to studies’ external validity and adherence to ethical procedures.
Although such factors are important and help to put study findings in context, they may not be
directly related to internal validity, but may contribute indirectly to it. It is unknown how factors
related with external validity may bias study results, and, therefore, research syntheses’ findings.
Certainly, the external validity of a trial is a very important concept that it is worthy of
consideration in future reviews; however, it was not covered in our methodological assessment.

We have adopted a model for quality assessment of research on meditation based on stringent
criteria of research methodology. Evaluation of CAM treatments, including meditation, requires
a stringent and systematic approach.**>3"" The Jadad scale is the most commonly used quality
scale for RCTs in pharmacological and nonpharmacological reviews.>”® The decision to use both
the Jadad scale and the concealment of allocation approach reflects our emphasis on using the
same methodological standards to assess the quality of research in meditation as applied to other
areas of CAM research.

We did not make any decisions in terms of inclusion or exclusion of studies in the review or
in the meta-analyses based on the overall Jadad score. We also analyzed the methodological
quality of the RCTs by the individual components of the scale (i.e., percentage of studies that
satisfied the Jadad criteria).

Though no reliable and valid instruments have been developed for the assessment of
observational studies and before-and-after studies, the instruments used here serve to indicate
important potential methodological weaknesses, tempering the conclusions that may be drawn,
and highlighting areas in which future research might improve.

Despite its strength, the use of nonstandardized quality assessment instruments may be
questioned. However, the assessment criteria were not used to produce an overall quality score or
to exclude studies from the review, but only to draw out commonalities in potential
methodological problems. Because of the potential methodological weaknesses of the studies and
the use of weak study designs, the question of how meditation achieves its effects remains almost
as open to debate as it did over 25 years ago.*"

It is unlikely that all of the meditation research meeting our inclusion criteria has been
identified and acquired. In particular, a number of Indian journals have not been indexed and are
difficult to acquire, particularly Yoga specialty journals. We did not contact either any
religious/spiritual organization to acquire information regarding unpublished studies.
Nevertheless, it is likely that the vast majority of publications that satisfy our inclusion criteria
have been examined and that the general trends reported in this review are sufficiently
representative of the research on meditation practices.*’
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Peer reviewers have provided references to potentially relevant studies that were not
identified during the development of this report. To increase the transparency of this report, we
have collated the references of these studies following the “References and Included Studies”
section. Despite the comprehensiveness of our search strategies for the literature search, there are
inevitable gaps in literature retrieval, especially with respect to gray literature when conducting
systematic reviews. The impact of the potentially relevant studies identified by the peer
reviewers should be weighed against the number of studies that were actually retrieved and
included.

The restriction of included studies to English-language publications is of special concern in
this topic because of the origin of many of these techniques in non-English speaking countries. In
light of a recent bibliometric study on Yoga that reported that there is a large amount of research
by Indian researchers,**’it is possible that there is a substantial evidence base on Yoga that
remains untapped. In addition, it is likely that a significant amount of the research on Tai Chi®
and Qi Gong has been published in the Chinese language. However, despite this potential
weakness, some research has shown that compared to language inclusive meta-analyses,
language restricted meta-analyses did not differ with respect to the estimate of benefit of the
effectiveness of an intervention, and there is no evidence that language restricted meta-analyses
lead to biased estimates of intervention effectiveness.*®

This review may be also be criticized for ignoring important differences between meditation
practices and techniques by using categories for studies using “single entity” practices, e.g.,
TM®, RR, and CSM, and for those practices that are made up of a broad array of techniques, e.g.,
Yoga, Tai Chi, and Qi Gong. Thus while the meta-analytic techniques used here may be
appropriate for standardized “single entity” practices, such an approach, when used to combine
complex interventions, may produce spurious or misleading results. For example, one of the
problems of combining the results of studies that use different yogic techniques is that “fine
grained” descriptions of many of these techniques are not reported. This lack of reporting
increases the possibility of pooling the results for yogic practices that were putatively designed to
have different effects.

To address this potential problem, we have used measures of heterogeneity to help identify
those groups of studies that may differ in important clinical characteristics as well as examining
the descriptions of the techniques employed in the studies. The combining of results was based
on these “fine grained” descriptions; however, poor reporting of meditation practices employed
in studies leaves open the possibility that such combinations may have occurred. In addition,
caution should be taken in concluding that the effects of complex or composite interventions are
due to the practice of meditation rather than to other main components of the treatment such as
physical exercise.

The approach adopted here of combining the results of only two studies may be considered
inappropriate by some researchers because it is unlikely that only two studies provide strong
evidence with respect to the general direction or effect size of the intervention. Also, if the
results of two studies differ in direction of effect, at least one more study is needed to help
strengthen the evidence regarding the true direction of the effect. However, it must be
remembered that one of the principal reasons for conducting a meta-analysis is not only for
summarizing the discrepant results of a large number of studies but also for overcoming the
imprecision resulting from small sample sizes. By combining several studies with small samples,
the overall estimate provides a more precise estimate of effect than either of the studies on their
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own. Thus, combining only two studies can provide an informative picture of the likely effect of
an intervention.

Finally, a main weakness of this report is the lack of assessment of the appropriateness of
controls. The need for appropriate controls, described by some researchers as the most difficult
conundrum for designing research trials in meditation,**" is closely related to the difficulties in
designing rigorous double-blind meditation trials. Though some controls may be adequate to
compare the relative effectiveness of two different interventions (e.g., rest meditation versus
quiet rest), such controls may not be adequate placebo controls needed to assess the effects of
meditation interventions.*®" Though we are unaware of assessment tools developed to
specifically address this issue as it pertains to meditation practices, the comprehensive
categorization given in this report of the kinds of controls used in meditation research provides
future researchers with a starting point for examining the appropriateness of controls for various
therapeutic meditation practices.

Future Research

Future research in practices of meditation has several challenges. First, there is a need to
develop a consensus on a working definition of meditation applicable to a heterogeneous group
of practices. The application of consensus techniques, such as the Delphi method used in this
report, is one approach to refine operational criteria and to standardize terms with the goal of
achieving consistency among the characterizations of meditation practices. The validity and
reliability of any operational definition applied to diverse meditation practices should be
thoroughly investigated. Another area of future inquiry consists of systematically comparing the
effects of different meditation practices that research shows have promise.

We have assessed the quality of meditation research from studies that have been published
between 1956 and 2005. Half of them have been published after 1994. We did not set any
restrictions in terms of the year of publication of the included studies, and it is possible that the
standard for a rigorous study in the earlier years of research might be different before 1994 than
that of the past 15 years. Future reviews should examine how the quality of studies on meditation
practices has evolved over time and particularly whether guidelines such as CONSORT have
improved the reporting of RCTs.

We have analyzed the evidence of the therapeutic effects of meditation practices for the three
most studied conditions identified in the scientific literature. Evidence of the effects of
meditation practices for other conditions frequently reported in the scientific literature (i.e., a
variety of mental health problems such as anxiety disorders and depression, and musculoskeletal
conditions such as fibromyalgia and chronic pain)) should be evaluated in systematic reviews in
the near future. Further reviews should address the effects of meditation practices as strategies to
enhance wellness and well-being in healthy population.

In light of the few intervention studies that provided direct comparisons of meditation
practices or that used similar control groups, special attention should be paid to developing
studies that provide a more accurate assessment of the efficacy and effectiveness of meditation
practices, both against standard therapies and against each other. The appropriate selection of
controls is also paramount if progress is to be made with respect to determining the effects of
meditation practices. Future research should be directed toward investigating the unique
challenges that the studies on meditation practices present in designing appropriate controls. In

208



addition, more research should be done on the “dose response” of meditation practices to
determine what may be effective study durations and to help standardize courses of therapeutic
meditation.

As noted earlier, blinded allocation to meditation treatments may be difficult, but it is not
impossible. There are many ways in which to circumvent the difficulties in blinding the
experimenter many of which rely on “creative” (i.e., nonstandard methods). These suggestions
follow other proposed modifications of the traditional double-blind methodology such as the
“dual-blinding” approach (a methodology where the subject and an external evaluator, but not
the practitioner, are blind to treatment) **2 Given the strength of the RCTdesign in providing
estimates of effectiveness, it appears important to develop research in this domain instead of
trying to change the instruments with which the quality of research is assessed.

NCCAM is striving to elevate CAM research to a higher standard, and we think that creative
solutions to the difficulties of conducting randomized, double-blind controlled trials should be
applied to meditation research.

Key methodological issues in the study of meditation using an evidence-based approach
should be further explored through the analysis of important factors such as the impact of
publication bias in meditation research (e.g., positive outcome bias, time to publication bias,
empirical evidence of relationships between study quality and effect estimates in meditation
research, the impact of language bias in systematic reviews of meditation practices, the impact of
year of publication of primary studies on pooled estimates in meditation research, trends of
quality of primary studies and systematic reviews in meditation, and use of quality assessment
tools in meditation research). The effect of report of funding and disclosure of conflict of interest
and positive outcomes also merits formal evaluation.

Because of the difficulty of determining causation using uncontrolled before-and-after
designs, it is recommended that these study designs be avoided in future research on the
effectiveness of meditation practices . Researchers should aim to employ designs and analytic
strategies that optimize the ability to make causal inferences (in some cases this may require the
use of uncontrolled before-and-after designs). Although it is important to suggest conducting
more high quality studies based on the standards for RCTSs, it is also important to develop
alternative study designs and analytic tools that can incorporate the special features of meditation
practices to fully investigate the possible effects of these practices. As well, future studies would
benefit from having larger samples with concurrent controlled designs, using disease-specific
measures and providing clearer descriptions of intervention components. The quality of reporting
of meditation research would be improved by a wider dissemination and stricter enforcement of
the CONSORT guidelines within the CAM community.

Conclusions

The field of research on meditation techniques and their therapeutic applications has been
clouded by confusion over what constitutes meditation and by a lack of methodological rigor in
much of the research. Further research needs to be directed toward distinguishing the effects and
characteristics of the many different techniques falling under the rubric “meditation.” The single
and multimodality meditation practices included in this report were categorized for pragmatic
reasons, but specific attention must be paid to developing definitions for these techniques that are
both conceptually and operationally useful. Such definitions are a prerequisite for scientific
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research of the highest quality. Research of higher quality is vital to respond appropriately to the
many persistent questions in this area. The dearth of high-quality evidence highlights the need
for greater care in defining and choosing the interventions and in choosing controls, populations,
and outcomes that permit comparison of studies across techniques regarding their therapeutic
effects. More care in these choices will allow effects to be estimated with greater reliability and
validity. More randomized trials that draw on the experience of investigators or consultants with
a strong background in clinical and basic research should be conducted. As a whole, firm
conclusions on the effects of meditation practices in healthcare cannot be drawn based on the
available evidence. However, the results analyzed from methodologically stronger research
include findings sufficiently favorable to emphasize the value of further research in this field. It
is imperative that future studies on meditation practices be more rigorous in design, execution,
and analysis, and in the reporting of the results. Greater importance should be placed on the
reporting of study methods and providing detailed descriptions of the training of the participants,
qualifications of meditation instructors, and on reporting the criteria and methods used to
determine a successful meditation practice.
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ACF
Ach
AEI
AHM
AHRQ
Al
AMI
APO-Al
AT
ATN
BC
BDT
BE

BF
BGM
BHT
BHt
BL
BM
BMI
BNP
BP

BR
bpm
BS

Ca
CABS
cAMP
CF
CHD
ChE
cIMT
CM
CMBT
CNS-H
CO
COG/IN
COPD
CPR
Cr

Description

Alcoholics Anonymous
adrenocortical functioning
acetylcholine

artery elasticity index
antihypertensive medication
Agency for Healthcare Research and Quality
alpha index

acute myocardial infarction
apolipoprotein Al

autogenic training

attention

blood composition

bone density test

breathing exercises
biofeedback

blood gass measurement
borderline hypertension

breath holding time

blood lactate

blood measurement

body mass index

B-type natriuretic peptide
blood pressure

breathing rate

beats per minute

blood sugar

calcium

coronary artery bypass surgery
cyclic adenosine monophosphate
cognitive function

chronic heart disease
cholinesterase

carotid intima media thickness
carbohydrate metabolism

contemplative meditation with breathing techniques

central nervous system hormone
cardiac output
cognitive/neuropsychological

chronic obstructive pulmonary disease
cold pressor response

creatinine
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CRT cognitive restructuring training

CSM Clinically Standardized Meditation
CTYy creativity

Cv cardiovascular

CVF cardiovascular functioning

d day(s)

DBH dopamine beta hydroxylase

DBP diastolic blood pressure

DHEAS dehydroepiandrosterone

DIG digestive

DM diabetes mellitus

DPV digital pulse volume

E/A ratio early filling divided by atrial constriction
ECG electrocardiography

EEG electroencephalogram

EMG electromyography

EPC Evidence-based Practice Center
EPI epinephrine

ESR erythrocyte sedimentation rate
FBS fasting blood sugar

FEV1 forced expiratory volume in one second
FPA finger plethysmogram amplitude
FVC forced vital capacity

GH growth hormone

Glc glucose

GLH glycosylated hemoglobine

GSH glutathione

GSR galvanic skin response

Hb hemoglobin

Hb-Alc hemoglobin Alc

HDL-C high-density lipoprotein cholesterol
HE health education

HI humoral immunity

HIV human immunodeficiency virus
HR heart rate

HRQL health-related quality of life

HRV heart rate variability

HT hypertension

HVA homovanillic acid

IQR interquartile range

ITT intention-to-treat

IVST intraventricular septal thickness
JNC 7 Joint National Committee 7

K potassium

LDL-C low-density lipoprotein cholesterol
LDH lactate dehydrogenase
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LFPMF low frequency pulsed magnetic field

LIP lipoproteins

LLM lowering lipid medication

LSD lysergic acid diethylamide

Lt left

LVDIS left ventricular internal dimension at systole
LVDDi left ventricular end diastolic volume index
LVEF left ventricular ejection fraction

LVIDD left ventricular internal dimension at diastole
LVMI left ventricular mass index

MBCT mindfulness-based cognitive therapy
MBSR mindfulness-based stress reduction

MEM memory

MEP maximum expiratory volume

Mg magnesium

MHPG 3-methoxy-4-hydroxyphenylglycol

Mi myocardial infarction

MIP maximum inspiratory pressure

MM mindfulness meditation

mo. month(s)

MSK musculoskeletal

MVV maximal voluntary ventilation

Na sodium

NA not applicable

NCCAM National Center for Complementary and Alternative Medicine
ND not described

NE norepinephrine

NER nervous

NHS National Health System

NIDDM noninsulin dependent diabetes mellitus
N/M nutrition/metabolism

NOS Newcastle-Ottawa Scales

NR not reported

NRCT nonrandomized controlled clinical trial
NS not specified

NT no treatment

NYHA New York Heart Association

OGTT oral glucose tolerance test

OH-DOC hydroxydeoxycorticosterone

OR odds ratio

PAA peak aortic acceleration

Pa0, pressure of oxygen

PBI protein bound iodine

PEF (25-75) peak expiratory flow at piddle portion of expiration
PEFR peak expiratory flow rate

PER perception
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PFT pulmonary function test

PIFR peak inspiratory flow rate
PLB placebo

P-MDA plasma malondialdehyde
PMR progressive muscle relaxation
PO, pressure of oxygen

PP pulse pressure

PPT physical performance test
PRA plasma renin activity

PR pulse rate

PWT posterior wall thickness

RA renin activity

RCT randomized controlled clinical trial
RER respiratory exchange ratio
RES respiratory

Res-v respiratory variability

RFT renal function test

RPP rate pressure product

RR relaxation Response

RSG reasoning

RT reaction time

Rt right

SA spatial ability

SAO, saturated oxygen

SBP systolic blood pressure

S-Ca serum calcium

SCL skin conductance level

SD standard deviation

se session

SEN sensory

Sl serum insulin

SMD standardized mean difference
S-Mg serum magnesium

SMF sensory motor function
SPSS Statistical Package for the Social Sciences
SRL skin resistance level

SRS Systematic Review Software
SVR systemic vascular resistance
TC total cholesterol

TEE total energy expenditure

TG triglycerides

TEP technical expert panel

THR thermoregulatory

™® Transcendental Meditation®
TOO Task Order Officer

TSH thyroid stimulating hormone
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TV
UAEPC
ucC

UE
UFNB
UL
ULNB
UNB
URNB
VA
VCO;,
Ve
VE/VCO,

VLDL-C
VMA
VO,
VO, max
WBC
wk

WL

WR
WMD
yr

Zn
5-HIAA
17-KS
95% ClI

tidal volume

University of Alberta Evidence-based Practice Center
usual care

urinary/excretory

unilateral forced nostril breathing

urine lactate

unilateral left nostril breathing
unilateral nostril breathing

unilateral right nostril breathing

verbal ability

carbon dioxide production

minute ventilation

rate of increase of ventilation per unit of increase of carbon
dioxide production

very low density lipoprotein cholesterol
vanillylmandelic acid

oxygen consumption

maximum oxygen consumption

white blood cell

week(s)

waiting list

work rate

weighted mean difference

year(s)

zinc

5-hydroxyindole acetic acid
17-ketosteroids

95% confidence interval
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Appendix A. Technical Experts and Peer Reviewers

Technical Expert Panel

In designing the study questions and methodology at the outset of this report, the EPC
consulted several technical and content experts. Broad expertise and perspectives are sought.
Divergent and conflicted opinions are common and perceived as health scientific discourse that
results in a thoughtful, relevant systematic review. Therefore, in the end, study questions, design
and/or methodologic approaches do not necessarily represent the views of individual technical
and content experts.

Name Institution
John Astin, Ph.D. California Pacific Medical Center, San Francisco, CA, United
States
Ruth Baer, Ph.D. University of Kentucky, Lexington, KT, United States
Vernon Barnes, Ph.D. Medical College of Georgia, Augusta, GA, United States
Linda Carlson, Ph.D, C.Psych. University of Calgary, Calgary, AB, Canada
Jeffery Dusek, Ph.D. Harvard Medical School, Boston, MA, United States

Thierry Lacaze-Masmonteil, M.D., Ph.D.,  University of Alberta, Edmonton, AB, Canada
F.R.C.P.C.

Badri Rickhi, M.D., Ph.D. Canadian Institute of Natural and Integrative Medicine (CINIM),
Calgary, AB, Canada

David Shannahoff-Khalsa, B.A. University of California at San Diego, San Diego, CA, United
States

Peer Reviewers

Peer reviewer comments on a preliminary draft of this report were considered by the EPC in
preparation of this final report. Synthesis of the scientific literature presented here does not
necessarily represent the views of individual reviewers.

Name Institution
Kirk Warren Brown, Ph.D. Virginia Commonwealth University, Richmond, VA, United States
Bei-Hung Chang, Sc.D. Boston University School of Public Health, Boston, MA, United
States

Thawatchai Krisanaprakornkit, M.D. Khon Kaen University, Khon Kaen, Thailand

T. M. Srinivasan, Ph.D. The International Society for the Study of Subtle Energies and
Energy Medicine, Madras (Chennai), India

Harald Walach, Ph.D. The University of Northampton, Northampton, United Kingdom

Ken Walton, Ph.D. Mabharishi University of Management, Fairfield, IA, United States

Gloria Yeh, M.D., M.P.H. Osher Institute at Harvard Medical School, Boston, MA, United
States
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Appendix B. Development of Consensus on a Set of
Criteria for an Operational Definition of Meditation

A consensus definition of meditation has not been established. The rationale for developing a
consensus definition for meditation was to guide an unbiased selection of studies to be included
in the review. We sought to develop consensus among a panel of experts on a set of criteria for a
working definition of meditation; the relative importance of these criteria in defining a practice
as meditation; and on a classification of practices as meditation or not meditation.

Methods

Study Design

A five-round modified Delphi study was conducted from August to December 2006. The
Delphi technique is a research tool designed to address complex problems with a high level of
uncertainty that are not suited to statistical methods or open deliberation.***" Its goal is to obtain
the most reliable consensus among a group of experts on a particular topic.*® The technique
involves recruiting a group of experts to participate in an iterative process of answering
questionnaire, receiving feedback regarding group responses, and revising their opinions in light
of this feedback.®’ The distinguishing characteristics of the Delphi technique are anonymity,
iteration (processes occur in rounds), controlled feedback, (showing the distribution of the
group’s response) and statistical group response (expressing judgment using summary measures
of the full group response). This method was chosen over other consensus techniques due to its
ability to allow all group members equal participation and influence, even when separated
geographically.®®

Study Participants

Participants were seven individuals who acted as members of the Technical Expert Panel
(TEP) for a report on the state of the research of meditation practices in healthcare. Each member
lived in the United States or Canada and had expertise and training in meditation practices.

Development of Questionnaires

An initial list of potential criteria for an operational definition of meditation was generated
from a preliminary list of key articles.®® Similarly, a list of potential meditation practices was
developed based on an initial review of the literature.. The items were refined through an
iterative review process, until a set of nine criteria to define meditation was found. The first-
round questionnaire consisted of two parts. In the first part of the survey, participants were asked
to rate the importance of the nine criteria as “not important at all,” “important but not essential,”
or “essential. They were also asked to suggest any other criteria that they felt were essential for a
working definition of meditation. In the second part of the questionnaire, participants were given
a list of 41 interventions and were asked to indicate which interventions qualified as meditation
practices based on the essential criteria rated in the first part of the questionnaire. The
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participants were also asked to indicate any other intervention that they believed involved
meditation but that was not represented in the list.

In round two, feedback was provided on the group responses from round one. The
participants were asked to reflect on their responses from the first round in light of the peer
responses and to either confirm or change their responses accordingly. Based on round one
comments, the wording of some criteria was modified, and three practices were added to the list
of interventions. The second-round process was repeated until consensus was reached in round
five. Round three helped to establish consensus on items for which disagreement persisted.
Round four aimed to determine if the criteria considered “essential” to meditation in previous
rounds were, in fact, a necessary part of the practices. Participants were asked to indicate which
of the “essential” and “important but not essential” criteria applied to each potential intervention.
The list of potential meditation practices was refined until consensus was reached.

Study Procedures

The TEP members received a personalized letter describing the Delphi process, and the
expectations regarding their participation. The questionnaires were sent electronically.
Participants were given up to 1 week to respond to each questionnaire, and nonresponders were
sent one reminder. Although participants were aware of the identity of other responders, they
were blind to individual responses, ensuring anonymity throughout the process.

Data Analysis

Data from electronic questionnaires were exported into Microsoft Excel " (Microsoft
Corporation, Redmond, WA) spreadsheets and analyzed with Statistical Package for the Social
Sciences for Windows (SPSS™ version 14.1, SPSS, Inc., Chicago, IL). Categorical data were
collected from each survey round and expressed as frequencies. The frequency of endorsement
was tabulated for each criteria and practice. A priori, it was established that a frequency of
endorsement of five out of seven would be considered consensus.

Results

The response rate in all rounds of the survey was 100 percent. Table B1 shows the experts’
final-round responses regarding the importance of various criteria for a working definition of
meditation. Participants in the Delphi study agreed that a meditation practice (1) uses a defined
technique, (2) involves logic relaxation, and (3) involves a self-induced state/mode. These
criteria were considered essential. Participants also agreed that a meditation practice may (1)
involve a state of psychophysical relaxation somewhere in the process; (2) use a self-focus skill
or anchor; (3) involve an altered state/mode of consciousness, mystic experience, enlightenment
or suspension of logical thought processes; (4) be embedded in a religious/spiritual/philosophical
context; or (5) involve an experience of mental silence. After round four, participants did not
reach consensus on whether bringing about mental calmness and physical relaxation by
suspending the stream of thoughts would be essential or important to define an intervention as
meditation.
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Table B1. Final responses for the importance of various criteria for an operational definition of meditation

T 8
©
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1. It uses a defined technique 0 0 7 0
2. It involves logic relaxation: not “to intend” to analyze the possible 0 0 7 0
psychophysical effects, not “to intend” to judge the possible results, not “to
intend” to create any type of expectation regarding the process
3. Itinvolves a state of psychophysical relaxation installed somewhere during 1 5 1 0
the process
4. It involves a self-induced state/mode. It refers to a therapeutic method that 0 1 6 0
can be taught by an instructor, but self-applied by the individual
him/herself. It must, for instance, be feasible to be done at home, without
the presence of the instructor. There must not be any relationship of
dependence
5. It uses a self-focus skill or “anchor. A concentration (“positive anchor”) or a 0 5 2 0
turning off (“negative anchor”) focus is used, in order to avoid sequels of
undesirable thinking, torpor, sleep
6. It involves altered states/modes of consciousness, mystic experiences, 1 5 1 0
“enlightenment” or suspension of logical thought processes
7. It is embedded in a religious/ spiritual/philosophical context 0 7 0 0
8. It involves an experience of mental silence 0 5 1 1
9. It involves a self-paced systematic desensitization 6 1 0 0
10. It brings about mental calmness and physical relaxation by suspending the 0 3 4 0

stream of thoughts that normally occupy the mind

Table B2 shows the experts’ final responses regarding the interventions that can be
considered as meditation practices or practices involving a meditative component. The experts
agreed that 32 out of 41 potential interventions were meditation or involved a meditative
component in the practice; therefore, these 32 practices were considered for inclusion in the
review.

Table B2. Final responses for interventions considered meditation practices or practices involving a
meditative component

Intervention Yes

Z
o

Don’t know

. Vipassana

. Dhyana

. Zen Budhhist meditation (Zazen)

. Kinemantra meditation (KM)

. Anapana sati

. Mindfulness-based stress reduction (MBSR)

. Mindfulness-based cognitive therapy (MBCT)

. Transcendental Meditation® technique (TM®)

© |0 [N O |0 | W ]IN |-

. Mindfulness meditation (MM)

=
o

. Relaxation response (RR)

[ERN
[EEN

. Progressive muscle relaxation (PMR)

o|N|~NIN[N|N o N~ N~
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Table B2. Final responses for interventions considered as meditation practices or practices involving a
meditative component (continued)

Intervention Yes No Do not know
12. Unilateral forced nostril breathing 6 1 0
13. Yoga (any) 6 1 0
14. Kundalini yoga 7 0 0
15. Raja yoga 7 0 0
16. Hatha yoga 5 2 0
17. Sudarshan kriya yoga 6 1 0
18. Yogic breathing 6 1 0
19. Pranayama 6 1 0
20. Kapalabhati 6 1 0
21. Centering prayer 6 1 0
22. Qigong 5 1 1
23. Tai chi 5 2 0
24. Samadhi 7 0 0
25. Visual imagery 0 7 0
26. Guided imagery 1 5 1
27. Guided visualization 1 6 0
28. Creative visualization 1 6 0
29. Mantra 7 0 0
30. Pratyahara 6 1 0
31. Dharana 7 0 0
32. Tae eul ju 5 1 1
33. Hesychasm 5 2 0
34. Lectio divina 2 5 0
35. Silva method 1 6 0
36. Naam 5 2 0
37. Dialectical behavior therapy 1 6 0
38. Autogenic training 0 7 0
39. Clinically standardized meditation 5 2 0
40. Sound chanting 5 2 0
41. Sufic practices 7 0 0

This study was undertaken to develop a working definition of meditation that could be used
to clearly differentiate meditation practices from those that are not meditation. These criteria
formed part of a multicomponent approach to study selection in the report on the state of
research of meditation practices for healthcare. The results of this study provide valuable insight
into the problem of defining meditation and pcontribute with a preliminary set of criteria with
which to judge potential meditation practices.
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Appendix C. Exact Search Strings

Table C1. MEDLINE®—Ovid version

Yearsl/issue searched: 1966 to August 2005, week 5

Search date: September 8, 2005

[

. exp meditation/

. exp yoga/

. meditat$.mp.

. cogitat$.ti,ab.

. Pranayam$.mp.

. kapalabhati.ti,ab.

. (yoga or yogic$).mp.

. mindful$.mp.

. zen.ti,ab,sh.

. transcendental.ti,ab.

. TM-Sidhi.mp.

. mahayana.ti,ab.

. hiniyana.ti,ab.

. theravada$.ti,ab.

. vajrayana.ti,ab.

. (vipissana or vipashyana).ti,ab.
. (dhyana or dyana).ti,ab.

. dharana.ti,ab.

. zazen.ti,ab.

. (kinemantra or KM).ti,ab.

. (mantra or mantras).mp.

. (samadhi or samatha).ti,ab.

. pratyahara.ti,ab.

. purusha.ti,ab.

. prakruti.ti,ab.

. (Visual or guided) adj5 imagery).mp.
. ((guided or creative or vivid) adj

visualization).ti,ab.

. pray$.mp.

. Hesychasm.ti,ab.

. "lectio divina".ti,ab.

. bonadona.ti,ab.

. (gigong or gi gong).mp.

. ch'i kung.ti,ab.

. "Tae Eul Ju".ti,ab.

. "mind-body and relaxation techniques"/ or "mind-

body relations (metaphysics)"/

. tai ji/

. (tai chi or tai ji).mp.

. Taijiquan.ti,ab.

. "open awareness".mp.

. "focused awareness".mp.

. "relaxation response”.mp.

. "progressive muscle relaxation".ti,ab.
. progressive relaxation.ti,ab.

. "forced nostril breathing".ti,ab.
. "Uninostril breathing".ti,ab.

. "unilateral breathing".ti,ab.

. (Khundalini or Kundalini).mp.
. raja.ti,ab.

. hatha.ti,ab.

. "sudarshan kriya".ti,ab.

. RRMM.ti,ab.

. MBSR.ti,ab.

. MBCT. ti,ab.

54
55

56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.

70.

71.
72.
73.
74.
75.
76.
77.
78.

79

80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.

92

93.
94.

95.
96.

97.
98.

99

. "Wide-angle lens attention".ti,ab.

. ("Anapana Sati" or anapanasati).mp.

kabat-zinn.ab.

or/1-56
RANDOMIZED CONTROLLED TRIAL.pt.

CONTROLLED CLINICAL TRIAL.pt.
RANDOMIZED CONTROLLED TRIALS
RANDOM ALLOCATION/

DOUBLE BLIND METHOD/

SINGLE-BLIND METHOD/

or/58-63

ANIMAL/ not HUMAN/

64 not 65

CLINICAL TRIAL.pt.

exp CLINICAL TRIALS/

(clin$ adj25 (trial$ or study or studies or
design)).ti,ab.

((singl$ or doubl$ or trebl$ or tripl$) adj25 (blind$
or mask$)).ti,ab.

PLACEBOS/

placebo$.ti,ab.

random$.ti,ab.

RESEARCH DESIGN/

or/67-74

75 not 65

76 not 66

COMPARATIVE STUDY/

. exp EVALUATION STUDIES/

FOLLOW UP STUDIES/

(Follow up adj5 (study or studies or design)).ti,ab.
PROSPECTIVE STUDIES/

exp COHORT STUDIES/

CROSS-SECTIONAL STUDIES/

exp CASE-CONTROL STUDIES/
Epidemiologic studies/

Epidemiological factors/

exp Causality/

Age factors/

Comorbidity/

Odds ratio/

. exp Risk/

Probability/

((Allocat$ or control$ or assign$ or treatment or
compar$ or interven$ or experiment$) and (group
or groups)).mp.

(group or groups).ti,ab.

(control$ or prospectiv$ or retrospectiv$ or
volunteer$ or participant$ or compar$).mp. and
(trial$ or study or studies or design).ti,ab,sh.

cohort$.ti,ab.

case-control$.ti,ab.

. Cross sectional.ti,ab.



Table C1. MEDLINE®—Ovid version (continued)

100. (observational adj5 (study or studies or
design)).ti,ab.

101. Longitudinal.mp.

102. Retrospective.ti,ab.

103. Relative risk.ti,ab.

104. Odds ratio.ti,ab.

105. (case adj (comparison or referent)).ti,ab.

106. (Causation or causal$).ti,ab.

107. (Analytic adj (study or studies)).ti,ab.

108. or/78-107

109. 108 not 65

110. 109 not (66 or 77)

111. 66 or 77 or 109

112. 57 and 111

113. limit 112 to (humans and english language)

114. limit 113 to "all adult (19 plus years)"

115. 113 not 114

116. limit 115 to "all child (O to 18 years)"

117. 115 not 116

118. 114 or 117

119. remove duplicates from 118

120. systematic review$.mp.

121. systematic literature review$.mp.

122. meta-analysis.sh.

123. (meta-analys?s or metaanalys?s).ti.

124. evidence-based medicine.mp.

125. quantitative review$.ti,ab.

126. quantitative overview$.ti,ab.

127. quantitative synthes?s.ti.

128. quantitative analys?s.ti,ab.

129. (evidence-based adj (guideline$ or
recommendation$)).mp.

130. health planning guideline$.mp.

131. cochrane database of systematic reviews.mp.

132. cdsr.mp.

133. acp journal club.mp.

134. (health tech$ assess$ or hta).mp.
135. technolog$ assess$.mp.

136. evidence based nursing.mp.

137. evidence based mental health.mp.
138. clinical evidence.mp.

139. biomedical technology assessment.sh.
140. evidence report$.mp.

141. or/120-140

142. systematic$.mp.

143. critical.mp.

144. (study and selection).ti,ab.

145. ((predetermined or inclusion) and criteri$).mp.

146. exclusion criteri$.mp.

147. main outcome measure$.mp.

148. "standard$ of care".mp.

149. or/142-148

150. (survey$ or overview$ or review or reviews or
search$ or handsearch$).mp.

151. (analys?s or critique or appraisal).mp.

152. (reduction and risk and (death or
occurrence)).mp.

153. or/150-152

154. (literature or article$ or publication$ or
bibliograph$ or published or unpublished or

C-2

155.

157.
158.

159.
160.
161.
162.
163.
164.
165.
166.
167.
168.
169.
170.
171.
172.

173.
174.

175.
176.
177.
. review.pt. or (review$ or overview$).mp.
179.

178

180.

181.

182.

183.

184.
185.

186.

187.

188.
189.

ciation$ or database$ or internet or reference$
or textbook$ or trial$).mp.

meta-analysis.sh.

156. (medline or medlars or pubmed or embase
or index medicus or cochrane or scisearch or
web of science or psychinfo or psychlit or cinahl
or experta medica or science citation index or
sciences citation index or biological
abstracts).mp.

(clinical and studies).mp.

(treatment outcome or combine$ or combining or
peto or der simonian or dersimonian or fixed
effect$ or pooled or pooling or mantel
haenszel).mp.

or/154-157

149 and 153 and 159

141 or 160

case report.ti,sh.

editorial.ti,pt.

letter.pt.

note.pt.

or/162-165

161 not 166

167 and 57

168 not 119

meta-analysis.pt.

(meta-anal$ or metaanal$).mp.

(((quantitativ$ adj3 review$1) or quantitativ$)
adj3 overview$).mp.

(((systematic adj3 review$1) or systematic) adj3
overview$1).mp.

(((methodologic adj3 review$1) or methodologic)
adj3 overview$).mp.

(integrat$ adj5 research).mp.

(quantitativ$ adj3 synthes$).mp.

or/170-176

(medline or medlars or pubmed or index medicus
or embase or cochrane).mp.

(scisearch or web of science or psycinfo or
psychinfo or cinahl or cinhal).mp.

(excerpta medica or psychlit or psyclit or current
contents or science citation index or sciences
citation index).mp.

(hand search$ or manual search$).mp.

((((electronic adj3 database$) or bibliographic)
adj3 database$) or periodical index$).mp.

(pooling or pooled or mantel haenszel).mp.

(peto or der simonian or dersimonian or fixed
effect$).mp.

((combine$ or combining) adj5 (data or trial or
trials or studies or study or result or
results)).mp.

or/179-186

178 and 187

177 or 188



Table C1. MEDLINE®—Ovid version (continued)

190. (hta$ or health technology assessment$ or biomedical technology assessment$).mp.
191. technology assessment, biomedical/ or biomedical technology assessment/

192. 190 or 191

193. 189 or 192

194. 119 and 193

195. 57 and 193

196. 119 or 195
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Table C2. EMBASE—Ovid version

Years/issue searched: 1988 to 2005, week 36
Search date: September 8, 2005

BN

. exp meditation/

2. Transcendental meditation/

3. exp yoga/

4. meditat$.mp.

5. cogitat$.ti,ab.

6. Pranayam$.mp.

7. kapalabhati.ti,ab.

8. (yoga or yogic$).mp.

9. mindful$.mp.

10. zen.ti,ab,sh.

11. transcendental.ti,ab.

12. TM-Sidhi.mp.

13. mahayana.ti,ab.

14. hiniyana.ti,ab.

15. theravada$.ti,ab.

16. vajrayana.ti,ab.

17. (vipissana or vipashyana).ti,ab.

18. (dhyana or dyana).ti,ab.

19. dharana.ti,ab.

20. zazen.ti,ab.

21. (kinemantra or KM).ti,ab.

22. (mantra or mantras).mp.

23. (samadhi or samatha).ti,ab.

24. pratyahara.ti,ab.

25. purusha.ti,ab.

26. prakruti.ti,ab.

27. ((Visual or guided) adj5 imagery).mp.

28. ((quided or creative or vivid) adj
visualization).ti,ab.

29. pray$.mp.

30. Hesychasm.ti,ab.

31. lectio divina.ti,ab.

32. bonadona.ti,ab.

33. (gigong or gi gong).mp.

34. ch'i kung.ti,ab.

35. "Tae Eul Ju".ti,ab.

36. relaxation training/ and (Psychophysiology/ or

Breathing Exercise/)

37. "Mental Concentration"/ and (Breathing Exercise/

or relaxation training/)

38. (mind adj body).ti,ab.
39. brain mind relationship/
40. exp Tai Chi/
41. (tai chi or tai ji).mp.
42. Taijiquan.ti,ab.
43. "open awareness".mp.
44, "“focused awareness".mp.
45. "relaxation response".mp.
46. "progressive muscle relaxation”.ti,ab.
47. progressive relaxation.ti,ab.
48. "“forced nostril breathing".ti,ab.
49. "Uninostril breathing".ti,ab.
50. "unilateral breathing".ti,ab.
51. (Khundalini or Kundalini).mp.
52. raja.ti,ab.
53. hatha.ti,ab.
54. "sudarshan kriya".ti,ab.

55. RRMM.ti,ab.

56. MBSR:.ti,ab.

57. MBCT.ti,ab.

58. "zoom lens attention".ti,ab.

59. "Wide-angle lens attention".ti,ab.

60. ("Anapana Sati" or anapanasati).mp.

61. kabat-zinn.ab.

62. or/1-61

63. Randomized Controlled Trial/

64. exp Randomization/

65. Double Blind Procedure/

66. Single Blind Procedure/

67. or/63-66

68. Clinical Trial/

69. (clin$ adj25 (trial$ or study or studies or
design)).mp.

70. ((singl$ or doubl$ or trebl$ or tripl$) adj25 (blind$

or mask$)).mp.
71. exp Placebo/
72. (placebo$ or random$).mp.
73. exp Methodology/
74. exp Comparative Study/
75. exp Evaluation/
76. exp Follow Up/
77. exp Prospective Study/
78. clinical study/
79. case control study/
80. family study/
81. longitudinal study/
82. retrospective study/
83. cohort analysis/
84. exp Risk/

85. ((allocat$ or compar$ or assign$ or treatment or
control$ or interven$ or experiment$) and (group

or groups)).mp.
86. (group or groups).ti,ab.
87. ((control$ or prospectiv$ or retrospectiv$ or

volunteer$ or participant$ or compar$) and (trial$

or study or studies or design)).ti,ab,sh.

88. cohort$.ti,ab.

89. "case-control".ti,ab.

90. "Cross sectional".ti,ab.

91. (observational adj5 (study or studies or

design)).ti,ab.

92. Longitudinal.mp.

93. Retrospective.ti,ab.

94. "Relative risk".ti,ab.

95. "Odds ratio".ti,ab.

96. (Follow up adj5 (study or studies or

design)).ti,ab.

97. (case adj (comparison or referent)).ti,ab.

98. (Causation or causal$).ti,ab.

99. (Analytic adj (study or studies)).ti,ab.
100. (epidemiologic$ adj (study or studies)).ti,ab.
101. or/68-99
102. 67 or 101



Table C2. EMBASE—OVvid version (continued)

103. limit 102 to human

104. Nonhuman/

105. 103 not 104

106. 62 and 105

107. limit 106 to english language

108. limit 107 to (adult <18 to 64 years> or aged <65+
years>)

109. 107 not 108

110. limit 109 to (embryo or infant or child or
preschool child <1 to 6 years> or school child <7 to 12
years>)

111. 109 not 110

112. 108 or 111

113. remove duplicates from 112

114. systematic review$.mp.

115. systematic literature review$.mp.

116. meta-analysis.sh.

117. (meta-analys?s or metaanalys?s).ti.

118. evidence-based medicine.mp.

119. quantitative review$.ti,ab.

120. quantitative overview$.ti,ab.

121. quantitative synthes?s.ti.

122. quantitative analys?s.ti,ab.

123. (evidence-based adj (guideline$ or
recommendation$)).mp.

124. health planning guideline$.mp.

125. cochrane database of systematic reviews.mp.
126. cdsr.mp.

127. acp journal club.mp.

128. (health tech$ assess$ or hta).mp.

129. technolog$ assess$.mp.

130. evidence based nursing.mp.

131. evidence based mental health.mp.

132. clinical evidence.mp.

133. biomedical technology assessment.sh.

134. evidence report$.mp.

135. 0r/114-134

136. systematic$.mp.

137. critical.mp.

138. (study and selection).ti,ab.

139. ((predetermined or inclusion) and criteri$).mp.
140. exclusion criteri$.mp.

141. main outcome measure$.mp.

142. "standard$ of care".mp.

143. 0r/136-142

144. (survey$ or overview$ or review or reviews or
search$ or handsearch$).mp.

145. (analys?s or critique or appraisal).mp.

146. (reduction and risk and (death or
occurrence)).mp.

147. or/144-146

148. (literature or article$ or publication$ or
bibliograph$ or published or unpublished or ciation$
or database$ or internet or reference$ or textbook$ or
trial$).mp.

149. meta-analysis.sh.

150. (medline or medlars or pubmed or embase or
index medicus or cochrane or scisearch or web of
science or psychinfo or psychlit or cinahl or experta
medica or science citation index or sciences citation
index or biological abstracts).mp.

C-5

151. (clinical and studies).mp.

152. (treatment outcome or combine$ or combining
or peto or der simonian or dersimonian or fixed
effect$ or pooled or pooling or mantel haenszel).mp.

153. 0r/148-151

154. 143 and 147 and 153

155. 135 or 154

156. case report.ti,sh.

157. editorial.ti,pt.

158. letter.pt.

159. note.pt.

160. or/156-159

161. 155 not 160

162. meta-analysis.pt.

163. (meta-anal$ or metaanal$).mp.

164. (((quantitativ$ adj3 review$1) or quantitativs)
adj3 overview$).mp.

165. (((systematic adj3 review$1) or systematic) adj3
overview$l).mp.

166. (((methodologic adj3 review$1) or methodologic)
adj3 overview$).mp.

167. (integrat$ adj5 research).mp.

168. (quantitativ$ adj3 synthes$).mp.

169. or/162-168

170. review.pt. or (review$ or overview$).mp.

171. (medline or medlars or pubmed or index medicus
or embase or cochrane).mp.

172. (scisearch or web of science or psycinfo or
psychinfo or cinahl or cinhal).mp.

173. (excerpta medica or psychlit or psyclit or current
contents or science citation index or sciences citation
index).mp.

174. (hand search$ or manual search$).mp.

175. ((((electronic adj3 database$) or bibliographic)
adj3 database$) or periodical index$).mp.

176. (pooling or pooled or mantel haenszel).mp.

177. (peto or der simonian or dersimonian or fixed
effect$).mp.

178. ((combine$ or combining) adj5 (data or trial or
trials or studies or study or result or results)).mp.
179. or/171-178

180. 170 and 179

181. 169 or 180

182. (hta$ or health technology assessment$ or
biomedical technology assessment$).mp.

183. technology assessment, biomedical/ or
biomedical technology asssessment/

184. 182 or 183

185. 181 or 184

186. 161 or 185

187. 186 and 62

188. limit 187 to (human and english language)

189. limit 188 to (adult <18 to 64 years> or aged <65+
years>)

190. 188 not 189

191. limit 190 to (embryo or infant or child or
preschool child <1 to 6 years> or school child <7 to 12
years> or adolescent <13 to 17 years>)

192. 190 not 191

193. 189 or 192

194. remove duplicates from 193
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195. 113 or 194

C-6



Table C3. Central (EBM Reviews—Cochrane Central Register of Controlled Trials)—Ovid version

Years/issue searched: 3rd Quarter 2005
Search date: August 4, 2005

1.

©CoOo~NOO~WN

10

11.
12.
13.
14.

15

16.

17
18
19
20
21
22
23
24
25
26

27.

28.
29.
30.
31.
32.

33

34.
35.

36.
37.
38.
39.

40

41.
42.
43.
44,

45

46.
47.
48.
49.
50.
51.
52.
53.

54
55
56

5

exp meditation/

. exp yoga/

. meditat$.mp.

. cogitat$.ti,ab.

. Pranayam$.mp.

. kapalabhati.ti,ab.

. (yoga or yogic$).mp.

. mindful$.mp.

. zen.ti,ab,sh.

. transcendental.ti,ab.
TM-Sidhi.mp.

mahayana.ti,ab.

hiniyana.ti,ab.
theravada$.ti,ab.

. vajrayana.ti,ab.

(vipissana or vipashyana).ti,ab.
. (dhyana or dyana).ti,ab.

. dharana.ti,ab.

. zazen.ti,ab.

. (kinemantra or KM).ti,ab.

. (mantra or mantras).mp.

. (samadhi or samatha).ti,ab.

. pratyahara.ti,ab.

. purusha.ti,ab.

. prakruti.ti,ab.

. ((Visual or guided) adj5 imagery).mp.
((guided or creative or vivid) adj
visualization).ti,ab.

pray$.mp.

Hesychasm.ti,ab.

"lectio divina".ti,ab.
bonadona.ti,ab.

(gigong or gi gong).mp.

. ch'i kung.ti,ab.

"Tae Eul Ju".ti,ab.

"mind-body and relaxation techniques"/ or "mind-
body relations (metaphysics)"/
tai ji/

(tai chi or tai ji).mp.
Taijiquan.ti,ab.

"open awareness".mp.

. "focused awareness".mp.
"relaxation response".mp.
"progressive muscle relaxation".ti,ab.
progressive relaxation.ti,ab.
"forced nostril breathing".ti,ab.
. "Uninostril breathing".ti,ab.
"unilateral breathing".ti,ab.

(Khundalini or Kundalini).mp.
raja.ti,ab.
hatha.ti,ab.
"sudarshan kriya".ti,ab.
RRMM.ti,ab.
MBSR:.ti,ab.
MBCT. .ti,ab.
. "zoom lens attention".ti,ab.
. "Wide-angle lens attention".ti,ab.
. ("Anapana Sati" or anapanasati).mp.

7. kabat-zinn.ab.

C-7

58.
59
60.
61.
62.

63.
64.
65.
66
67.
68.
69.
70.
71.
72.
73.
74
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.

94
95.
96.
97
98.
99.
100.
101.
102.
103.
104.
105.
106.
107.
108.
109.

or/1-57

. adult.mp.

elderly.mp.

middle-age$.mp.

aged.hw. or aged.kw. or aged.sh. or "aged 80
and over".sh.

or/59-62

58 and 63

58 not 64

. child$.hw.

adolescen$.hw.
infan$.hw.

minors.hw.

neonat$.hw.
pediatric$.hw.

(nurseries or nursery).hw.
or/66-72

. child$.mp.

paediatric$.mp.

pediatric$.mp.

(neonat$ or perinat$).mp.

newborn$.mp.

infan$.mp.

preemie$.mp.

(baby or babies).mp.

(nursery or nurseries).mp.

toddler$.mp.

boy$.mp.

girl$.mp.

(schoolage$ or (school adj1 age$)).mp.
(preschool$ or (pre adjl school$)).mp.
nursery school$.mp.

kindergar?en$.mp.

(schoolchild$ or (school adj1 child$)).mp.
primary school$.mp.

elementary school$.mp.

(prepubescen$ or postpubescen$ or (pre adjl
pubescen$) or (post adjl pubescen$)).mp.

. secondary school$.mp.

(pubescen$ or pubert$).mp.
adolescen$.mp.

. juvenil$.mp.

underage$.mp.

(teen or teens).mp.
teenage$.mp.

(youth or youths).mp.
(highschool$ or (high adj1 school$)).mp.
kid$1.mp.

offspring.mp.

or/74-104

infan$.jw.

(neonat$ or perinat$).jw.
child$.jw.

pediatric$.jw.
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110.

111

117

122

130

148.
149.
150.
151.
152.

153

156.

157.
158.

159

162

paediatric$.jw.

. adolescen$.jw.
112.
113.
114.
115.
116.
. 65 not 116
118.
119.
120.
121.
. exp yoga/
123.
124.
125.
126.
127.
128.
129.

youth$.jw.

school$.jw.
or/106-113
or/105,114
65 and 115

65 not 115

118 or 64

exp meditation/
Transcendental meditation/

meditat$.mp.
cogitat$.ti,ab.
Pranayam$.mp.
kapalabhati.ti,ab.
(yoga or yogic$).mp.
mindful$.mp.
zen.ti,ab,sh.

. transcendental.ti,ab.
131.
132.
133.
134.
135.
136.
137.
138.
139.
140.
141.
142.
143.
144,
145.
146.
147.

TM-Sidhi.mp.

mahayana.ti,ab.

hiniyana.ti,ab.

theravada$.ti,ab.

vajrayana.ti,ab.

(vipissana or vipashyana).ti,ab.

(dhyana or dyana).ti,ab.

dharana.ti,ab.

zazen.ti,ab.

(kinemantra or KM).ti,ab.

(mantra or mantras).mp.

(samadhi or samatha).ti,ab.

pratyahara.ti,ab.

purusha.ti,ab.

prakruti.ti,ab.

((Visual or guided) adj5 imagery).mp.

((uided or creative or vivid) adj
visualization).ti,ab.

pray$.mp.

Hesychasm.ti,ab.

lectio divina.ti,ab.

bonadona.ti,ab.

(gigong or gi gong).mp.

. ch'i kung.ti,ab.
154,
155.

"Tae Eul Ju".ti,ab.

relaxation training/ and (Psychophysiology/ or
Breathing Exercise/)

"Mental Concentration"/ and (Breathing Exercise/
or relaxation training/)

(mind adj body).ti,ab.

brain mind relationship/

. exp Tai Chi/
160.
161.

(tai chi or tai ji).mp.
Taijiquan.ti,ab.

. "open awareness".mp.
163.
164.
165.
166.
167.

"focused awareness".mp.

"relaxation response".mp.
"progressive muscle relaxation.ti,ab.
progressive relaxation.ti,ab.

"forced nostril breathing".ti,ab.

C-8

168.

169

"Uninostril breathing".ti,ab.

. "unilateral breathing".ti,ab.
170.
171.
172.
173.
174.
175.
176.
177.
178.
179.
180.
181.
182.
183.
184.

(Khundalini or Kundalini).mp.
raja.ti,ab.

hatha.ti,ab.

"sudarshan kriya".ti,ab.
RRMM.ti,ab.

MBSR¢.ti,ab.

MBCT .ti,ab.

"zoom lens attention".ti,ab.
"Wide-angle lens attention".ti,ab.
("Anapana Sati" or anapanasati).mp.
kabat-zinn.ab.

0r/120-180

181 or 58

182 not 58

119 or 183



Table C4. PsycINFO®—Ovid version

Years/issue searched: 1872 to August 2005, week 4
Search date: September 9, 2005

. exp meditation/

. exp yoga/

. exp Guided Imagery/

. exp Prayer/

. Autogenic Training/

. meditat$.mp.

. cogitat$.ti,ab.

. Pranayam$.mp.

. kapalabhati.ti,ab.

10. (yoga or yogic$).mp.

11. mindful$.mp.

12. zen.ti,ab,sh.

13. transcendental.ti,ab.

14. TM-Sidhi.mp.

15. mahayana.ti,ab.

16. hiniyana.ti,ab.

17. theravada$.ti,ab.

18. vajrayana.ti,ab.

19. (vipissana or vipashyana).ti,ab.
20. (dhyana or dyana).ti,ab.

21. dharana.ti,ab.

22. zazen.ti,ab.

23. (kinemantra or KM).ti,ab.

24. (mantra or mantras).mp.

25. (samadhi or samatha).ti,ab.

26. pratyahara.ti,ab.

27. purusha.ti,ab.

28. prakruti.ti,ab.

29. (((Visual or guided) adj3 imagery) and (therap$ or
treat$ or intervens$)).mp.
imagery/ and relaxation therapy/
((guided or creative or vivid) adj
visualization).ti,ab.

32. pray$.mp.

33. Hesychasm.ti,ab.

34. lectio divina.ti,ab.

35. bonadona.ti,ab.

36. (gigong or gi gong).mp.

37. ch'i kung.ti,ab.

38. "Tae Eul Ju".ti,ab.

39. relaxation therapy/ and mind.ti,ab.
40. Progressive relaxation therapy/
41. ((mind adj body) and (therap$ or treat$ or
interven$ or aware$ or breath$ or relax$ or
conscious$)).ti,ab.

(tai chi or tai ji).mp.
Taijiquan.ti,ab.

"open awareness".mp.

45. "focused awareness".mp.

46. "relaxation response".mp.

47. "progressive muscle relaxation".ti,ab.
48. progressive relaxation.ti,ab.

49. "forced nostril breathing".ti,ab.
50. "Uninostril breathing".ti,ab.

51. "unilateral breathing".ti,ab.

52. (Khundalini or Kundalini).mp.
53. raja.ti,ab.

54. hatha.ti,ab.

55. "sudarshan kriya".ti,ab.

©CoOo~NOOOThhWNE

30.
31.

42.
43.
44.

56

57.
58.
59.
60.
61.
62.
63.
64.

65

66.
67.

68.

69.

70

71.

72.

73.

74

75.
76.

77.
78.

79

80.

82.
83.
84.
85.

86

87.
88.

89

90.

91.
92.
93.

C-9

. RRMM.ti,ab.

MBSR¢.ti,ab.

MBCT .ti,ab.

"zoom lens attention".ti,ab.

"Wide-angle lens attention".ti,ab.

("Anapana Sati" or anapanasati).mp.

kabat-zinn.ab.

or/1-61

exp CLINICAL TRIALS/

. control group/

random$.mp.

"sampling (experimental)"/ or Biased Sampling/ or
Random Sampling/

((singl$ or doubl$ or tripl$ or trebl$) adj10 (blind$ or
mask$)).mp.

(cross?over or placebo$ or control$ or factorial or
sham$).mp.

. double dummy.mp.

((clin$ or intervention$ or compar$ or experiment$ or
preventive or therap$) adj10 (trial$ or study or
studies)).mp.

Experimental Subjects/ or Experiment volunteers/ or
Experiment controls/ or Experimental Replication/

clinical research.mp. or exp Treatment Effectiveness
Evaluation/

. Treatment Outcomes/ or Psychotherapeutic outcomes/

(outcome$ adj assessment).mp.

(longitudinal study or meta analysis or program
evaluation or prospective study or retrospective study
or treatment outcome study or empirical study or
experimental replication or followup study).fc.

clinical case report.fc.

(clin$ adj25 (trial$ or study or studies or design)).ti,ab.

. ((singl$ or doubl$ or trebl$ or tripl$) adj25 (blind$ or
mask$)).ti,ab.

(efficacy or effective$ or findings or results).mp.

. RESEARCH DESIGN/

FOLLOW-UP STUDIES/

(Follow up adj5 (study or studies or design)).ti,ab.

PROSPECTIVE STUDIES/

LONGITUDINAL STUDIES/

. Comorbidity/

exp Probability/

((Allocat$ or control$ or assign$ or treatment or
compar$ or interven$ or experiment$) and (group or
groups)).mp.

. (group or groups).ti,ab.

((control$ or multicenter or prospectiv$ or retrospectivé
or evaluation or outcome$ or volunteer$ or subjects or
participant$ or compar$) and (trial$ or study or
studies or design)).mp.

Ss.ab.

cohort$.ti,ab.

case-control$.ti,ab.
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94.
95.

96.
97.
98.
99.
100.
101.
102.
103.
104.
105.
106.
107.

108

115.
116.
117.

118.
119.

120

125

128

130.
131.

132

135

140

143

148

Cross sectional.ti,ab.

(observational adj5 (study or studies or
design)).ti,ab.

Longitudinal.mp.

Retrospective.ti,ab.

risk.ti,ab.

Odds ratio.ti,ab.

(case adj (comparison or referent)).ti,ab.
(Causation or causal$).ti,ab.

(Analytic adj (study or studies)).ti,ab.
exp Placebo/

exp Empirical Methods/

Repeated Measures/

Between Groups Design/

exp Evaluation/

. cohort analysis/
109.
110.
111.
112.
113.
114.

or/64-108

63 and 109

limit 110 to (human and english language)

limit 111 to adulthood <18+ years>

111 not 112

limit 113 to (childhood or adolescence <13 to 17
years>)

113 not 114

112 or 115

limit 116 to (chapter or journal or peer reviewed
journal or dissertation abstract or report or
"review")

remove duplicates from 117

meta analysis/ or statistical analysis/ or
"literature review"/

. systematic review$.mp.
121.
122.
123.
124.

systematic literature review$.mp.
meta-analysis.sh.

(meta-analys?s or metaanalys?s).ti.
evidence-based medicine.mp.

. quantitative review$.ti,ab.
126.
127.

quantitative overview$.ti,ab.
guantitative synthes?s.ti.

. quantitative analys?s.ti,ab.
129.

(evidence-based adj (guideline$ or
recommendation$)).mp.

health planning guideline$.mp.

cochrane database of systematic reviews.mp.

. cdsr.mp.
133.
134.

acp journal club.mp.
(health tech$ assess$ or hta).mp.

. technolog$ assess$.mp.
136.
137.
138.
139.

evidence based nursing.mp.

evidence based mental health.mp.
clinical evidence.mp.

biomedical technology assessment.sh.

. evidence report$.mp.
141.
142.

or/120-140
systematic$.mp.

. critical.mp.
144.
145.
146.
147.

(study and selection).ti,ab.

((predetermined or inclusion) and criteri$).mp.
exclusion criteri$.mp.

main outcome measure$.mp.

. "standard$ of care".mp.

C-10

149.
150.

151.
152.

153.
154.

155.
156.

157.
158.

159.
160.
161.
162.
163.
164.
165.
166.
167.
168.
169.
170.
171.

172

175

178.
179.
180.
181.

182

187

190

194
195

0r/142-148

(survey$ or overview$ or review or reviews or
search$ or handsearch$).mp.

(analys?s or critique or appraisal).mp.

(reduction and risk and (death or
occurrence)).mp.

or/150-152

(literature or article$ or publication$ or
bibliograph$ or published or unpublished or
ciation$ or database$ or internet or reference$
or textbook$ or trial$).mp.

meta-analysis.sh.

(medline or medlars or pubmed or embase or
index medicus or cochrane or scisearch or web
of science or psychinfo or psychlit or cinahl or
experta medica or science citation index or
sciences citation index or biological
abstracts).mp.

(clinical and studies).mp.

(treatment outcome or combine$ or combining or
peto or der simonian or dersimonian or fixed
effect$ or pooled or pooling or mantel
haenszel).mp.

or/154-157

149 and 153 and 159

141 or 160

case report.ti,sh.

editorial.ti,pt.

letter.pt.

note.pt.

0r/162-165

161 not 166

systematic review$.mp.

systematic literature review$.mp.

meta-analysis.pt.

(meta-analys?s or metaanalys?s).ti.

. evidence-based medicine.mp.
173.
174.

quantitative review$.ti,ab.
guantitative overview$.ti,ab.

. quantitative synthes?s.ti.
176.
177.

quantitative analys?s.ti,ab.

(evidence-based adj (guideline$ or
recommendation$)).mp.

consensus development conference.pt.

health planning guideline$.mp.

guideline.pt.

cochrane database of systematic reviews.mp.

. cdsr.mp.
183.
184.
185.
186.

acp journal club.mp.

health tech$ assess$.mp.
hta.mp.

evidence based nursing.mp.

. evidence based mental health.mp.
188.
189.

clinical evidence.mp.
technolog$ assess$.mp.

. evidence report$.mp.
191.
192.
193.

or/168-190

systematic$.mp.

critical.mp.

(study and selection).ti,ab.

((predetermined or inclusion) and criteri$).mp.
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196. exclusion criteri$.mp. 235. ((combine$ or combining) adj5 (data or trial or
197. main outcome measure$.mp. trials or studies or study or result or
198. "standard$ of care".mp. results)).mp.
199. 0r/192-198 236. 0r/228-235
200. (survey$ or overview$ or review or reviews or 237.227 and 236

search$ or handsearch$).mp. 238. 226 or 237
201. (analys?s or critique or appraisal).mp. 239. (hta$ or health technology assessment$ or
202. (reduction and risk and (death or biomedical technology assessment$).mp.
occurrence)).mp. 240. technology assessment, biomedical/ or
203. 0r/200-202 biomedical technology asssessment/
204. (literature or article$ or publication$ or 241. 239 or 240

bibliograph$ or published or unpublished or 242.238 or 241

ciation$ or database$ or internet or reference$ 243. 63 and (119 or 167 or 218 or 242)

or textbook$ or trial$).mp. 244. 243 not 118
205. meta-analysis.sh. 245. limit 244 to (100 childhood or 200 adolescence )
206. (medline or medlars or pubmed or embase or 246. 244 not 245

index medicus or cochrane or scisearch or web 247. limit 246 to (human and english language)

of science or psychinfo or psychlit or cinahl or 248. remove duplicates from 247

experta medica or science citation index or 249. 118 or 248

207.
208.

209.
210.
211.
212.
213.
214.
215.
216.
217.
218.
2109.

220
221

222
223
224
225
226
227
228
229
230
231
232

233
234

sciences citation index or biological
abstracts).mp.

(clinical and studies).mp.

(treatment outcome or combine$ or combining or
peto or der simonian or dersimonian or fixed
effect$ or pooled or pooling or mantel
haenszel).mp.

0r/204-207

199 and 203 and 209

191 or 210

case report.ti,sh.

editorial.ti,pt.

letter.pt.

newspaper article.pt.

comment.pt.

0r/212-216

211 not 217

meta-analysis.pt.

. (meta-anal$ or metaanal$).mp.

. (((quantitativ$ adj3 review$1) or quantitativ$)
adj3 overview$).mp.

. (((systematic adj3 review$1) or systematic) adj3

overview$1).mp.

. (((methodologic adj3 review$1) or methodologic)
adj3 overviews$).mp.

. (integrat$ adj5 research).mp.

. (quantitativ$ adj3 synthes$).mp.

. 0r/219-225

. review.pt. or (review$ or overview$).mp.

. (medline or medlars or pubmed or index medicus
or embase or cochrane).mp.

. (scisearch or web of science or psycinfo or
psychinfo or cinahl or cinhal).mp.

. (excerpta medica or psychlit or psyclit or current
contents or science citation index or sciences
citation index).mp.

. (hand search$ or manual search$).mp.

. ((((electronic adj3 database$) or bibliographic)
adj3 database$) or periodical index$).mp.

. (pooling or pooled or mantel haenszel).mp.

. (peto or der simonian or dersimonian or fixed
effect$).mp.

C-11



Table C5. AMED (Allied and Complementary Medicine)—Ovid version

Years/issue searched: 1985 to September 2005

Search date: September 30, 2005

CoOoO~NOOOThWNE

10

15

29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

41

44

46

49

57

. exp meditation/

. exp yoga/

. meditat$.mp.

. cogitat$.ti,ab.

. Pranayam$.mp.

. kapalabhati.ti,ab.

. (yoga or yogic$).mp.
. mindful$.mp.

. zen.ti,ab,sh.

. transcendental.ti,ab.
11.
12.
13.
14.

TM-Sidhi.mp.
mahayana.ti,ab.
hiniyana.ti,ab.
theravada$.ti,ab.

. vajrayana.ti,ab.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.

(vipissana or vipashyana).ti,ab.
(dhyana or dyana).ti,ab.
dharana.ti,ab.

zazen.ti,ab.

(kinemantra or KM).ti,ab.
(mantra or mantras).mp.
(samadhi or samatha).ti,ab.
pratyahara.ti,ab.
purusha.ti,ab.

prakruti.ti,ab.

visualization/

((Visual or guided) adj5 imagery).mp.

((guided or creative or vivid) adj
visualization).ti,ab.
pray$.mp.
Hesychasm.ti,ab.
"lectio divina".ti,ab.
bonadona.ti,ab.
(gigong or gi gong).mp.
ch'i kung.ti,ab.

"Tae Eul Ju".ti,ab.
"mind body medicine"/
tai chi/

(tai chi or tai ji).mp.
Taijiquan.ti,ab.

"open awareness".mp.

. "focused awareness".mp.
42.
43.

relaxation/
"relaxation response".mp.

. "progressive muscle relaxation".ti,ab.
45.

progressive relaxation.ti,ab.

. breathing therapies/
47.
48.

"“forced nostril breathing".ti,ab.
"Uninostril breathing".ti,ab.

. "unilateral breathing".ti,ab.
50.
51.
52.
53.
54,
55.
56.

(Khundalini or Kundalini).mp.
raja.ti,ab.

hatha.ti,ab.

"sudarshan kriya".ti,ab.
RRMM.ti,ab.

MBSR.ti,ab.

MBCT.ti,ab.

. "Wide-angle lens attention".ti,ab.
58. ("Anapana Sati" or anapanasati).mp.
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59.
60.
61.

62.
63.
64.
65.
66.
67.
68.
69.
70.
71.

72.
73.

74.
75.
76.
77.

78

or/1-58

limit 59 to english

((singl$ or doubl$ or trebl$ or tripl$) and (blind$
or mask$)).mp.

PLACEBOS/ or placebo$.mp.

random$.mp.

RESEARCH DESIGN/

(control$ or prospectiv$ or volunteer$).ti,ab.

"control (research)".mp.

(cross?over or factorial or sham$).mp.

(meta?analy$ or systematic review$).mp.

exp research/

exp CLINICAL TRIALS/

(cross?over or placebo$ or control$ or factorial
or sham$).mp.

double dummy.mp.

((clin$ or intervention$ or compar$ or
experiment$ or preventive or therap$) adj10
(trial$ or study or studies)).mp.

(outcome$ adj assessment).mp.

(efficacy or effective$ or findings or results).mp.

RESEARCH DESIGN/

FOLLOW-UP STUDIES/

. (Follow up adj5 (study or studies or

design)).ti,ab.

79.
80.
81.
82.
83.

84.
85.

86.
87.
88.

89

90.

91.
92.
93.
94.
95.
96.
97.
98.

100.
101.

PROSPECTIVE STUDIES/

LONGITUDINAL STUDIES/

Comorbidity/

exp Probability/

((Allocat$ or control$ or assign$ or treatment or
compar$ or interven$ or experiment$) and
(group or groups)).mp.

(group or groups).ti,ab.

((control$ or multicenter or prospectiv$ or
retrospectiv$ or evaluation or outcome$ or
volunteer$ or subjects or participant$ or
compar$) and (trial$ or study or studies or
design)).mp.

Ss.ab.

cohort$.ti,ab.

case-control$.ti,ab.

. Cross sectional.ti,ab.

(observational adj5 (study or studies or
design)).ti,ab.

Longitudinal.mp.

Retrospective.ti,ab.

risk.ti,ab.

QOdds ratio.ti,ab.

(case adj (comparison or referent)).ti,ab.

(Causation or causal$).ti,ab.

(Analytic adj (study or studies)).ti,ab.

RANDOMIZED CONTROLLED TRIAL.pt.

. CONTROLLED CLINICAL TRIAL.pt.

RANDOMIZED CONTROLLED TRIALS/

RANDOM ALLOCATION/



Table C5. AMED (Allied and Complementary Medicine)—Ovid version (continued)

102. DOUBLE BLIND METHOD/

103. SINGLE-BLIND METHOD/

104. CLINICAL TRIAL.pt.

105. COMPARATIVE STUDY/

106. exp COHORT STUDIES/

107. Age factors/

108. Comorbidity/

109. exp Risk/

110. (therapy or treat$).mp.

111. (epidemiologic$ adj (study or studies)).ti,ab.

112. clinical research.mp.

113. or/61-112

114. 113 and 60

115. meta-analysis.pt.

116. (meta-anal$ or metaanal$).mp.

117. (((quantitativ$ adj3 review$1) or quantitativs)
adj3 overview$).mp.

118. (((systematic adj3 review$1) or systematic) adj3
overview$l).mp.

119. (((methodologic adj3 review$1) or
methodologic) adj3 overview$).mp.

120. (integrat$ adj5 research).mp.

121. (quantitativ$ adj3 synthes$).mp.

122. or/115-121

123. review.pt. or (review$ or overview$).mp.

124. (medline or medlars or pubmed or index
medicus or embase or cochrane).mp.

125. (scisearch or web of science or psycinfo or
psychinfo or cinahl or cinhal).mp.

126. (excerpta medica or psychlit or psyclit or current
contents or science citation index or sciences
citation index).mp.

127. (hand search$ or manual search$).mp.

128. ((((electronic adj3 database$) or bibliographic)
adj3 database$) or periodical index$).mp.

129. (pooling or pooled or mantel haenszel).mp.

130. (peto or der simonian or dersimonian or fixed
effect$).mp.

131. ((combine$ or combining) adj5 (data or trial or
trials or studies or study or result or
results)).mp.

132. or/124-131

133. 123 and 132

134.122 or 133

135. (hta$ or health technology assessment$ or
biomedical technology assessment$).mp.

136. technology assessment, biomedical/ or
biomedical technology asssessment/

137. 135 or 136

138. 134 or 137

139. 60 and 138

140. 114 or 139
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Table C6. CINAHL® (Cumulative Index to Nursing and Allied Health Literature)—Ovid Version

Years/issue searched: 1982 to September 2005, week 5
Search date: October 4, 2005

1.

OCoo~NOOOThWN

10.
11.
12.
13.
14.
15.
16.

17

18.
19.
20.
21.
22.
23.
24.

25

26.
27.
28.
29.
30.
31.
32.
33.

34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,

45

46.
47.
48.
49.
50.
51.

52.
53.
54.

55
56

exp "MEDITATION (IOWA NIC)"/ or exp
MEDITATION/

. yoga/ or mind body techniques/

. exp Guided Imagery/

. exp Prayer/

. exp Tai Chi/

. exp Relaxation Techniques/

. exp "progressive muscle relaxation (iowa nic)"/

. exp "AUTOGENIC TRAINING (IOWA NIC)"/

. meditat$.mp.

cogitat$.ti,ab.

Pranayam$.mp.

kapalabhati.ti,ab.

(yoga or yogic$).mp.

mindful$.mp.

zen.ti,ab,sh.

transcendental.ti,ab.

. TM-Sidhi.mp.

mahayana.ti,ab.

hiniyana.ti,ab.

theravada$.ti,ab.

vajrayana.ti,ab.

(vipissana or vipashyana).ti,ab.

(dhyana or dyana).ti,ab.

dharana.ti,ab.

. zazen.ti,ab.

(kinemantra or KM).ti,ab.

(mantra or mantras).mp.

(samadhi or samatha).ti,ab.

pratyahara.ti,ab.

purusha.ti,ab.

prakruti.ti,ab.

((Visual or guided) adj5 imagery).mp.

((guided or creative or vivid) adj

visualization).ti,ab.

pray$.mp.

Hesychasm.ti,ab.

"lectio divina".ti,ab.

bonadona.ti,ab.

(gigong or gi gong).mp.

ch'i kung.ti,ab.

"Tae Eul Ju".ti,ab.

(tai chi or tai ji).mp.

Taijiquan.ti,ab.

"open awareness".mp.

"focused awareness".mp.

. "relaxation response".mp.

"progressive muscle relaxation.ti,ab.

progressive relaxation.ti,ab.

"“forced nostril breathing".ti,ab.

"Uninostril breathing".ti,ab.

"unilateral breathing".ti,ab.

(Khundalini or Kundalini).mp. [mp=title, subject

heading word, abstract, instrumentation]

raja.ti,ab.

hatha.ti,ab.

"sudarshan kriya".ti,ab.

. RRMM.ti,ab.

. MBSR¢.ti,ab.
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57
58

59.

60.
61.

62

63.
64.

65

66.
67.
68.
69.
70.
71.
72.

73

74.

75.
76.
77.

78.

79.

80.
81.
82.

83.
84.
85.
86.

87

88.

89.
90.

92.

93

94.
95.
96.
97.

. MBCT. ti,ab.

. "Wide-angle lens attention".ti,ab.

("Anapana Sati" or anapanasati).mp. [mp=title,

subject heading word, abstract, instrumentation]

or/1-59

random assignment/

. exp random sample/

crossover design/

exp clinical trials/

. exp comparative studies/

"control (research)".mp.

control group/

factorial design/

quasi-experimental studies/

nonrandomized trials/

placebos/

meta analysis/

. clinical nursing research.mp. or clinical research/

community trials/ or experimental studies/ or one-

shot case study/ or pretest-posttest design/ or

solomon four-group design/ or static group

comparison/ or study design/

(clinical trial or systematic review).pt.

random$.mp.

((singl$ or doubl$ or tripl$ or trebl$) adj25 (blind$

or mask$ or dummy)).mp.

(cross?over or placebo$ or control$ or factorial or
sham$).mp.

((clin$ or intervention$ or compar$ or experiment$

or preventive or therapeutic) adj10 trial$).mp.

(meta?analy$ or systematic review$).mp.

convenience sample/ or sample size/

exp research, allied health/ or research, medical/

or research, nursing/

research question/

nursing practice, research-based/

exp research methodology/

exp evaluation research/

. concurrent prospective studies/ or prospective

studies/

(nursing interventions or research or review or

proceedings or "tables/charts" or protocol).pt.

(Follow up adj5 (study or studies or design)).ti,ab.

exp COHORT STUDIES/

. exp CROSS SECTIONAL STUDIES/

exp CASE CONTROL STUDIES/

. Epidemiologic research/

Seroprevalence studies/

exp Causal Attribution/

Reproducibility of results/

Correlational Study/



Table C6. CINAHL® (Cumulative Index to Nursing and Allied Health Literature)—Ovid version (continued)

98. Age factors/
99. Comorbidity/

100. Odds ratio/

101. Relative Risk/ or Risk Assessment/

102. Probability/

103. Patient Selection/

104. ((Allocat$ or control$ or assign$ or treatment or
compar$ or interven$ or experiment$) and
(group or groups)).mp. [mp=title, subject
heading word, abstract, instrumentation]

(group or groups).ti,ab.

(control$ or prospectiv$ or retrospectiv$ or
volunteer$ or participant$ or compar$).mp. and
(trial$ or study or studies or design).ti,ab,sh.
[mp=title, subject heading word, abstract,
instrumentation]

cohort$.ti,ab.

case-control$.ti,ab.

Cross sectional.ti,ab.

(observational adj5 (study or studies or
design)).ti,ab.

Longitudinal.mp.

112. Retrospective.ti,ab.

113. Relative risk.ti,ab.

114. Odds ratio.ti,ab.

115. (case adj (comparison or referent)).ti,ab.

116. (Causation or causal$).ti,ab.

117. (Analytic adj (study or studies)).ti,ab.

118. or/61-117

119. 60 and 118

120. limit 119 to english

121. limit 120 to (adult <19 to 44 years> or middle age

<45 to 64 years> or aged <65 to 79 years> or
"aged <80 and over>")

122. 120 not 121

123. limit 122 to (fetus or newborn infant or infant <1

to 23 month