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There are only two ways to live your life. One is as though nothing is a miracle. The other

is as though everything is a miracle.

Albert Einstein

CrO

There are only two days in the year that nothing can be done. One is called yesterday, and
the other is called tomorrow, so today is the right day to love, believe, do, and mostly,
live.

Dalai Lama

(WA
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Chapter One

Introduction



1. INTRODUCTION

Meditative practices can be found across many different cultures and spiritual traditions. Orig-
inally, meditation was taught and used to achieve self-realization or connect to the spiritual
(West, 2016). While the ultimate aim was often quite similar, the actual method for getting
there differed considerably across traditions. Christian meditators repeated the name of Jesus in
their hearts, Tibetan Buddhists created visualizations of deities, and Sufi dancers persistently
span around their own axis—and are still doing so today. Some traditions devised elaborate
systems with collections of diverse practices for spiritual seekers. Two such systems are the
Buddhist noble eightfold path and the eightfold Yoga path (Sedlmeier & Srinivas, 2019). Both
eightfold paths comprise different forms of meditation and moral virtues serious practitioners
should follow. Furthermore, the Yoga eightfold path includes collections of breathing exercises
and body postures (Feuerstein, 2012). The Buddhist eightfold path, on the other hand, entails
meditation techniques as well as training in higher wisdom, that is, recognizing the Four Noble
Truths (Harvey, 2012). Following these paths with their variety of practices is supposed to en-
hance spiritual progress. However, this variety of practices and combinations of practices makes

their scientific investigation challenging.

Research into meditation began some 60 years ago when the hippie movement brought Eastern
spiritual practices to the West (Schmidt, 2014). First a rather exotic study subject, meditation
has recently become extremely popular, both in the public as well as in social and neuroscience
(Van Dam et al., 2018). Yet, with this increasing interest, it became clear that previous research
had suffered from several shortcomings. To date, there is no overarching theory of meditation,
or even a suitable definition for the umbrella term “meditation” (Awasthi, 2013). The method-
ology of prior studies was often poor, and variables were chosen ad hoc without referring to
specific theories (Sedlmeier et al., 2016). Although, recently, several researchers proposed
working mechanisms of meditation (Berkovich-Ohana & Glicksohn, 2017; Hoélzel et al., 2011;
Vago & Silbersweig, 2012), there has been a lack of systematic research investigating the sug-
gested links and mechanisms. Furthermore, research was frequently limited to a small selection
of meditation techniques, such as mantra meditation or mindfulness meditation, disregarding

their inherent variety.

The Variety of Meditation Practices

In fact, meditative practices are so varied, it sometimes seems difficult to subsume them all
under the same term. Shear (2006) invited ten experts of different meditation traditions to give
an overview on their respective tradition. Qigong uses meditative movements, breathing tech-

niques and concentration to circle energy through specific channels in the body (Liang & Wu,



2006). Yoga employs similar types of practices, and additionally recommends the use of mantra
recitation or contemplation on the question “Who am I?” (Feuerstein, 2006). Zen Buddhists sit
in silence, count their breaths, or contemplate on a contradictory phrase (koan) to reach a state
of tranquility and awareness (Harada Roshi, 2006). Theravada Buddhists can select one or more
of forty different meditation objects, such as a bowel of water, the visualization of a corpse, the
four elements, unbounded space, or loving-kindness (Schwartz & Clark, 2006). Sufi meditators
invoke a the feeling of love in their hearts and try to surrender the mind in the heart or to God

(Vaughn-Lee, 2006), similar to Christian meditators (Pennington, 2006).

In 2007, Ospina et al. conducted a very broad study on meditation and its effects on health.
Through a comprehensive literature search, they identified 32 interventions considered medi-
tation practices or involving a meditative component. However, of the 32 practices only ten
had been assessed in previous experimental trials. The authors chose to classify these ten med-
itation practices into five broad categories, namely, Mantra meditation, Mindfulness medita-
tion, Yoga, Tai Chi, and Qigong. They acknowledged the lack of specificity in these broad cat-
egories. Particularly the last three categories encompass a variety of multifaceted practices, such
as sitting meditation, body postures, meditative movement, and breathing techniques. To date,
it remains unclear how each of these practices works—both, alone or in specific combinations.
There are some hints that interventions combining several meditative practices are more ben-
eficial than simpler interventions (Eberth & Sedlmeier, 2012; Hagins et al., 2013). Nonetheless,
research into this topic is still in its infancy as there are far too many influential variables that

need to be investigated in detail.

Influential Factors on Meditation’s Effects

Several authors have pointed out certain factors that might impact the efficacy of meditation
interventions. I will summarize them in the following. There have been numerous calls to
broaden the scope of current contemplative research by incorporating the multiplicity of exist-
ing meditative practices (Awasthi, 2013; Davidson & Dahl, 2018). Recent classification systems
included a greater heterogeneity of practices from diverse traditional backgrounds (Dahl et al.,
2015; Nash & Newberg, 2013). Moreover, a growing number of comparative studies has shown
that diverse meditation techniques have distinct effects (e.g., Colzato et al., 2012; Fredrickson
et al., 2017), and also differ in their perceived difficulty (Kropp & Sedlmeier, 2019; Lumma et
al., 2015) and phenomenology (Kok & Singer, 2017). Still, no collection of meditation tech-

niques has been truly comprehensive to date.

Meditative practices are typically situated within a broader context of traditional or, nowadays,
secular frameworks (Dorjee, 2016; Ospina et al., 2007). These frameworks are supposed to pro-
vide guidance concerning both, the way of practice and the interpretation or framing of expe-
riences during practice (Pilla et al., 2020). Research has shown that frameworks can influence

the effects of meditation significantly (Amihai & Kozhevnikov, 2014; Wachholtz & Pargament,



2005). Most traditions recommend practicing sets of various techniques or following an elabo-
rate path (see above). Traditional yoga, for example, entails four main elements—ethics, pos-
tures, breath regulation, and meditation (Gard et al., 2014). Similarly, secular meditation pro-
grams, such as Mindfulness-Based Stress Reduction (MBSR; Kabat-Zinn, 2013), comprise sev-
eral components. Each of these components can elicit different effects (Hunt et al., 2018; Sauer-
Zavala et al., 2013). Correspondingly, adding one component, in these cases ethical instruction,
to a mindfulness or a yoga intervention enhanced their efficacy (Chen & Jordan, 2020; J. A.
Smith et al., 2011).

Additionally, factors within a person and factors relating to the setting of meditation practice
need to be considered (Allbritton & Heeter, 2018; Schmidt, 2014). Different people show dif-
ferent preferences for meditative practices (Burke, 2012; R. Tang & Braver, 2020), and pursue
meditative practices for different reasons and aims (Park et al., 2016; Sedlmeier & Theumer,
2020). Furthermore, intervention studies have indicated considerable interindividual differ-
ences in response to meditation treatments (Krick & Felfe, 2020; May et al., 2014). It also made
a difference whether participants learned meditative practices in a group or independently
(Mantzios & Giannou, 2014), online or offline (Cillessen et al., 2018), and indoors or outdoors
(Lymeus et al., 2019). Moreover, the amount of teacher training was related to well-being out-
comes in healthy participants (Ruijgrok-Lupton et al., 2018). Yet, teachers’ rated competence

was not associated with depression outcomes in a patient population (Huijbers et al., 2017).

In summary, many factors (technique, context, personality, setting, etc.) influence the outcomes
of meditation interventions and more research is needed to understand the basic working mech-
anisms of meditation. For this purpose, influential factors should be isolated and investigated in
detail. Therefore, it is necessary to compile an overview on basic meditative practices and com-
ponents of complex meditation systems. Then, each of these practices and components should
be examined, both individually and in different combinations, using methodologically rigorous
designs. Traditional frameworks and interindividual differences need to be taken into account.
It might be that this huge variety of practices evolved around the world because people are so
different. Thus, evaluating individual responses would be a worthwhile endeavor specifically
with regard to the multiplicity of meditation practices and the complexity of intervention com-

ponents.

Overview of Chapters

I attempted to address some of the abovementioned issues throughout my work on this thesis.
This thesis consists of two main parts. Chapters 2 and 3 uncover the inherent variety of medi-
tative practices that can be found across a wide range of meditation traditions. While these two
chapters strip the basic meditation techniques off all additional influences, the second two chap-
ters expand the focus of attention. In Chapters 4 and 5, I concentrate on one multifaceted system
of meditative practice, namely, the eightfold yoga path. I elaborate on the variety of practice

components this path has to offer and reveal some of their differential and incremental effects.



In the last chapter (Chapter 6), I summarize my main findings and place them in the context of

current research and theorizing.

The four main chapters of this thesis are self-contained individual papers. One has already been
published and the other three will be submitted to peer-reviewed journals. Note that I have
made a few small adjustments to increase readability. I have replaced references between the
papers by the according chapter numbers. Furthermore, this dissertation contains a single ref-
erence section and a single appendix section for all four papers. Apart from this, all papers are
presented here in their original form. Thus, some textual redundancy between the chapters of

this dissertation was inevitable.

In the second chapter, I try to answer the question “What do meditators do when they medi-
tate?” from multiple perspectives. To answer this question, I chose a bottom-up approach and
conducted two studies. My aim was to compile a comprehensive overview of meditation tech-
niques spanning all major traditions. In the first, qualitative study, I gathered 309 meditation
techniques through a literature search and interviews with 20 expert meditators. Then, I re-
duced this collection to 50 basic meditation techniques. In the second, quantitative study, 635
experienced meditators from a wide range of meditative backgrounds indicated how much ex-
perience they had with each of these 50 meditation techniques. Meditators' responses indicated
that my choice of techniques had been adequate and two techniques had to be added. The ad-
ditional statistical and cluster analyses illustrated preferences for specific techniques across and
within diverse traditions as well as sets of techniques commonly practiced together. Body-cen-
tered techniques stood out in being of exceptional importance to all meditators. These results
show an amazing variety of meditation techniques, which should be examined in future scien-

tific investigations.

In the third chapter, I expand on the previous chapter and propose a novel classification system
for meditation techniques. First, I review earlier proposals on defining and classifying medita-
tion. Then, I describe another survey study that I conducted. Based on the findings from Chap-
ter 2, I deduced the 20 most popular meditation techniques. In this study, I asked 100 experi-
enced meditators to rate the similarity of these techniques. Using multidimensional scaling, I
found two orthogonal dimensions along which meditation techniques could be classified: acti-
vation and amount of body orientation. These dimensions emphasize the role of embodied cog-
nition in meditation. Within these two dimensions, seven main clusters emerged: mindful ob-
servation, body-centered meditation, visual concentration, contemplation, affect-centered
meditation, mantra meditation, and meditation with movement. I conclude there is no “medi-
tation” as such, but there are rather different groups of techniques that might exert diverse
effects. These groups call into question the common division into “focused attention” and

“open-monitoring” practices.

In the fourth chapter, I review the available evidence on the effects of diverse yoga components,

such as physical postures, breathing techniques, meditation practices, and ethical teachings.



Numerous studies and meta-analyses have demonstrated yoga’s efficacy in promoting mental
and physical health. Conversely, little is known about how the various components of yoga
contribute to its overall effect. In order to shed light on this issue, I evaluated 18 comparative
studies and 16 meta-analyses that conducted relevant subgroup analyses. These studies and
meta-analyses examined a multitude of variables and varied greatly with regard to population,
study design, and yoga components under investigation. Some meta-analyses included other
mind-body interventions, such as Mindfulness-Based Stress Reduction (MBSR). Nonetheless,
combined interventions incorporating multiple components consistently outperformed simpler
interventions. Adding breathing and/or meditation practices to yoga interventions proved par-
ticularly beneficial in this regard. However, specific components or combinations were more
effective in enhancing certain variables or clinical conditions suggesting a necessity for custom-
tailored programs. Similarly complex mind-body interventions, such as yoga and MBSR were
often equally efficient. Still, most findings remain preliminary and more research is needed.

The ethical component of yoga is particularly under-researched.

The fifth chapter describes an intervention study that attempted to disentangle the effects of
different combinations of yoga components. Using an experimental single-case multiple-base-
line design, I examined the incremental effects of ethical education and physical yoga on mantra
meditation. Forty-two healthy participants were randomly assigned to four conditions—medi-
tation alone, meditation plus physical yoga, meditation plus ethical education, and meditation
plus yoga and ethics. All interventions lasted for eight weeks. During baseline and treatment
phases, participants received daily questionnaires. Almost all participants showed an increase
in well-being, except participants in the meditation only condition. This increase was most
prominent in participants who received ethical education. There was a tendency for all treat-
ments to decrease stress. However, there was a marked reduction in stress for participants in
the yoga plus meditation condition. These results emphasize the incremental and differential
effects of practicing meditation in combination with other practices from the eightfold yoga
path. In addition, I observed a lot of interindividual variability in response to the treatments,

which I discuss and try to explain in this chapter.



Chapter Two

What Do Meditators Do When They Meditate?

Proposing a Novel Basis for Future Meditation Research

This chapter is under review as:

Matko, K., Ott, U., & Sedlmeier, P. (2021). What do meditators do when they meditate? Pro-

posing a novel basis for future meditation research. Mindfulness.



2. WHAT Do MEDITATORS DO WHEN THEY MEDITATE?

Meditation has become one of the most popular and widely researched mental training
techniques, and meditation and mindfulness are often treated as panaceas for almost anything
(Van Dam et al., 2018). However, with its increasing popularity it has become clear that, in fact,
“meditation” is not one specific technique but an umbrella term that encompasses a great variety
of different techniques (Awasthi, 2013; Dorjee, 2016). These techniques range from the well-
known observance of the breath to the far less common humming meditation or contemplation
on death and mortality. This variety makes it difficult to define meditation and do justice to the
vast range of practices associated with it (Bond et al., 2009; Schmidt, 2014). Thus, researchers
and practitioners alike would benefit from a comprehensive overview of meditation techniques
that would give them insight into what meditators actually do when they are meditating. This
was the aim of the present studies. We employed a bottom-up methodological approach and
drew on the expertise of experienced meditators from diverse traditions. As a result, we are able
to present the first comprehensive compilation of basic meditation techniques, depicting the
complexity and variety of meditation practices found in various meditative traditions and
schools. Furthermore, our analysis should provide valuable insight into which meditation
techniques are the most popular across and within different traditions and which are commonly

practiced together.

Herbert Benson was one of the first researchers to describe the effects of meditation (1975). He
investigated the effects of Transcendental Meditation (whose main technique is a form of
mantra meditation) and concluded the main effect of meditation was the “relaxation response”
it elicited. As the field of meditation research grew, it became clear that this view was
shortsighted, as there were other meditation techniques that did not elicit relaxation in
practitioners (Amihai & Kozhevnikov, 2014; Lumma et al., 2015; Peng et al., 2004). An initial
and now widespread differentiation distinguished “focused attention” and “open monitoring”
as two styles of meditation (Lutz et al., 2008). This differentiation was opened up and extended
to include more styles, such as loving-kindness and compassion meditation, which were
considered mixtures of focused attention and open monitoring (Lippelt et al., 2014). As research
grew, it became clear that reducing meditation to these few styles represented an
oversimplification of its inherent variety. Consequently, new collections and classification
systems encompassing a greater variety of meditation techniques have been proposed
(Brandmeyer et al., 2019; Dahl et al., 2015; Fox et al., 2016; Lutz et al., 2015; Nash & Newberg,
2013). Nonetheless, these collections and classification systems have still been derived mostly
from the top down and they omit several important meditation techniques, especially from the

Hindu context (see Chapter 3).



A growing body of research has acknowledged the need to differentiate between different styles
of meditation. Meta-analyses have found differential effects for several types of meditation in
clinical (Goyal et al., 2014) as well as healthy (Fox et al., 2016; Rose et al., 2020; Sedlmeier et
al., 2012, 2018) populations. Comparative studies have begun to distinguish and compare the
effects of mantra meditation, breathing meditation, body scan, open monitoring, or observing-
thoughts meditation, loving-kindness meditation, and compassion meditation. Obviously, these
studies did not compare all but rather selections of the abovementioned techniques. In doing
so, they found differences in, for example, attention (Lee et al., 2012), affect (May et al., 2014),
concentration and emotion regulation (Kropp & Sedlmeier, 2019), creativity (Colzato et al.,
2012), decentering (Feldman et al., 2010), mindfulness (Cebolla, Campos, et al., 2017), heart-
rate variability and perceived effort (Lumma et al., 2015), personal preference (Burke, 2012; R.
Tang & Braver, 2020), phenomenological experience (Przyrembel & Singer, 2018), and brain

activation and deactivation patterns (Fox et al., 2016).

Yet, despite these attempts to acknowledge and do justice to the variety of meditation
techniques, the selection of meditation techniques to be included in a collection has still been
limited to the few abovementioned, well-known styles of meditation. Additionally, the
selection of techniques has often been arbitrary rather than guided by a sound theory or
classification system. To date, only a few studies have investigated the effects of meditation
techniques that are less well known but still very important and prevalent in their specific
traditions. These techniques include visualization (Amihai & Kozhevnikov, 2014; Lou et al.,
1999), nondual awareness (Josipovic, 2010), supine/relaxation meditation (Gul & Jahangir, 2019;
Kjaer et al., 2002), chanting (Harne et al., 2019; Wolf & Abell, 2003), analytical meditation (van
Vugt et al., 2020), contemplation (Bach & Guse, 2015), energy meditation (Venkatesh et al.,
1997), dynamic meditation (Bansal et al., 2016), Qigong (P6lonen et al., 2019), or whirling
meditation (Cakmak et al., 2017).

As can easily be seen from this rather arbitrary collection, these techniques partly originate
from cultural, spiritual, or religious contexts other than the nowadays most prevalent forms of
mindfulness meditation. Visualizations are commonly used in the context of Hindu or (Tibetan)
Buddhist meditation. Chanting as a form of meditation can be found in Hindu, Buddhist, and
Sufi traditions. Energy meditation is commonly practiced by Hindu, Tantric, and Qigong
meditators. To date, these various techniques have received a lot less attention in research than
the omnipresent mindfulness meditation or the formerly quite popular Transcendental
Meditation.

However, one problem that arises with growing variety in the field is finding a definition that
reconciles all these different forms of meditation. Definitions of meditation that have been
brought up so far are almost as diverse as the techniques described above. Some authors have
emphasized the relevance of particular aspects such as mental training, self-regulation, and
attention (Lutz et al., 2008; Y.-Y. Tang et al., 2015; Walsh & Shapiro, 2006; West, 2016), while

others have differentiated between meditative states and techniques (Bond et al., 2009;
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Deshmukh, 2006; Nash & Newberg, 2013). The purpose of meditation also differs across
definitions. According to some definitions, meditation can be practiced for either general well-
being, alteration of consciousness, or spiritual insight. These diverse definitions have been
discussed in detail elsewhere (Bond et al., 2009; Schmidt, 2014). I will discuss this issue in more
detail in the next chapter. They represent the lack of consensus among experts on when or
when not to label a practice meditation. Some authors have argued that finding an overarching
definition of meditation might be close to impossible (Ospina et al., 2007; Schmidt, 2014).
Others, in turn, have suggested that there might be commonalities across all techniques such as
a common goal of reaching a “natural meditative state” (Reddy & Roy, 2019), or that all

meditation techniques share a somatic, embodied component (see Chapter 3).

To better identify and comprehend the defining features and working mechanisms of
meditation, it is imperative to open up meditation research and investigate meditation in its
many forms (Dahl et al., 2015; Ospina et al., 2007; Travis & Shear, 2010). This might also be
helpful in developing one or several overarching theories of meditation (Dorjee, 2016;
Sedlmeier et al., 2016). To achieve this, first we need to obtain a good overview of the
meditation techniques, which exist throughout different spiritual and cultural contexts and
traditions. Although some researchers have pointed out and described a great variety of
meditation techniques (Dahl et al., 2015; Ospina et al., 2007; Travis & Shear, 2010), as of this

writing we know of no compilation that is truly comprehensive.

Additionally, in the past, many techniques were labeled with a couple of words, for instance,
breathing meditation, without being given concise descriptions of what meditators were
actually doing while meditating. However, “breathing meditation” can imply completely
different techniques depending on the context. Some meditators count their breaths, some
observe their abdomen while breathing, and still others combine breathing with visualizations
of light and smoke. It is, thus, essential to describe the specific techniques that meditators are
using during meditation in detail. In response to this issue, some researchers have developed
taxonomies and frameworks to help researchers and practitioners describe what they are doing
during meditation (Allbritton & Heeter, 2018; Lutz et al.,, 2015; Nash & Newberg, 2013;
Schmidt, 2014).

Another issue repeatedly raised in the literature is the need to investigate basic meditation
techniques that do not include confounding factors, such as supportive exercises or a religious
context, to draw accurate causal inferences (Chiesa & Malinowski, 2011; Isbel & Summers,
2017). Research has shown that practicing meditation in the specific framework of a belief
system can tremendously influence the outcomes of meditation (Amihai & Kozhevnikov, 2014;
Bayot et al., 2020; Hunt et al., 2018). Yet, little is known about the differential effects of basic
meditation techniques, let alone their interaction with context factors or the effects of

combined techniques.

We decided to approach the abovementioned issues from a different perspective, using

qualitative and quantitative methods. Instead of deducing meditation techniques from the top
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down from a researcher’s perspective, we chose a bottom-up process of generating basic
meditation techniques by involving meditation experts. A similar methodology has already
been successfully employed in a study deducing a working definition of meditation (Bond et al.,
2009). We approached meditation experts from various traditions with a simple but germane
question: “When you meditate, what exactly do you do?” This was the central question guiding
our research. Moreover, we decided to break down meditation techniques into their
components, or, in other words, the basic techniques. This would make them easily accessible
and understandable to many practitioners of diverse backgrounds and, thus, to researchers

interested in the basic working mechanisms of meditation.

In our first study, we deduced a set of basic meditation techniques that was as complete as
possible, and then in a second study, we evaluated this set in a large sample of experienced
meditators. Drawing on these data, we explored the question “What do meditators do when
they meditate?” from three different perspectives. First, we approached the question in the most
general way by identifying the most popular meditation techniques practiced by a large variety
of meditators. Second, we looked at different meditative traditions to see which of these basic
techniques are most commonly practiced in each tradition. And third, we focused on the
question of which meditation techniques were commonly practiced together by meditators,

irrespective of their tradition.

Study 1

One aim of this qualitative study was to capture as many meditation techniques as possible
through a bottom-up empirical investigation. By asking expert meditators in the field and with
a thorough investigation of the meditation literature, we looked for a practice-based,
straightforward answer to our main question: “What do meditators do when they meditate?”
We expected to find a large number of different answers in our primary collection of
techniques. Therefore, a second aim of this study was to reduce this primary collection to a

manageable number of basic meditation techniques.

Method

To obtain an exhaustive list of meditation techniques, we chose a combination of two
approaches. On the one hand, we interviewed an extensive sample of expert meditators
representing a wide range of different meditative traditions and schools in Germany. On the
other hand, we conducted an extensive literature search. The literature search included
meditation manuals from different traditions (Adyashanti, 2006; Analayo, 2003; Austin, 1998;
Baumer, 2008; Bodian, 2016; Chinmoy, 2013; Kornfield, 2009; Mahasi, 1970; Main, 2013;
Nandamalabhivamsa, 2013; Osho, 1983; Ott, 2010; Rinpoche Dagsay Tulku, 2002; Saradananda,
2011; Schimmel, 1992; Shear, 2006; Sivananda, 1975) as well as research papers that included
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detailed descriptions of meditation practices (Amihai & Kozhevnikov, 2014; Cebolla, Campos,
etal, 2017; Dahl et al., 2015; Fox et al., 2016; Ospina et al., 2007; Peng et al., 2004; Shannahoff-
Khalsa, 2004).

The interviews took place in meditation and yoga centers in Dresden and Bad-Meinberg,
Germany, or via telephone. The first author interviewed altogether 20 expert meditators from
the following traditions: Different schools of Tibetan Buddhism (Kadampa, Kagyu, and
Nyingma), Theravada Buddhism, Zen Buddhism, Yoga, Hinduism, Tantra, Sri Chinmoy,

Kundalini Yoga, Osho meditation, Christian meditation, Sufi meditation, Brahma Kumaris, and
Qigong.

The semistructured interviews focused on one central question: “When you meditate, what
exactly do you do?” This question was asked in an open manner to elicit a free response. The
interviewer guided interviewees with repeated inquiries and questions to obtain the most
detailed description of the meditation technique they employed during their meditation
sessions. This was repeated for all practices mentioned. Then, the interviewer asked whether
there were any more techniques that the interviewees used less often and, in the case of the
interviewee being a meditation teacher, whether there were any more techniques that they

taught to their students.

Results

This exhaustive search resulted in a list of overall 309 meditation practices (see Appendix A).
Since many techniques were combinations of diverse techniques, we segmented our list into
primary and secondary techniques. The primary technique represented the main practice,
whereas the secondary technique(s) represented optional auxiliary or combinable practices, or
variations of the main practice. Approximately two thirds of these techniques were reported

during the interviews, and one third originated from literature and manuals.

This extensive list was reduced in several steps. First, we removed all duplicates of identical
techniques, for example, identical forms of observing the breath. Second, all techniques were
sorted into 14 intuitive categories by the first author to get a general overview. These categories
were (1) breath, (2) observing thoughts, contemplation, insight, (3) prayer, opening up, grace,
mysticism, (4) visualizations, (5) repeating a mantra or an affirmation, (6) observing the body,
(7) sensing/feeling of energy, emotions, or affect-centered objects, (8) open monitoring or doing
nothing in particular, (9) experiencing nonduality or emptiness, (10) chanting, singing,
humming, music, (11) concentrating on an object, (12) moving the body, (13) cultivating
virtues, positive attributes, or good wishes, and (14) informal practice. After all remaining
techniques had been sorted into these categories, more duplicates were removed in dialogue

with all authors, resulting in 171 meditation practices (list available on request).
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Because we considered 171 techniques to be still too many to be used in the second study, the
third step focused on the deduction of a manageable number of representative basic meditation
techniques. All practices were reread carefully and their basic techniques were extracted
following these rules: (1) Technical terms were replaced by more commonly used words, for
example, “chakra” was replaced by “energy center.” (2) The level of abstraction was increased
for practices that were too specific, for example, “visualizing a rose blossom in the heart” and
“visualizing an expanding light in the heart” were subsumed under “visualizations associated
with the opening of the heart.” (3) Very similar practices were subsumed to superordinate
techniques, for example, “sitting upright and allowing the body to circle around one’s own axis,”
and “standing upright with the eyes closed and allowing the body to move smoothly without
intervening” were subsumed under “sitting or standing upright with the eyes closed and
allowing the body to move smoothly without intervening.” (4) Techniques that involved direct
manipulation of breath, for example, rapid breathing or decelerating the breath, were subsumed
under one category, as in some traditions they are considered preparatory rather than

meditation practices.

After extensive discussions among the authors, it was decided to remove techniques that were
too vague in their description to be understood by people not familiar with this specific practice,
for example, “letting go of all suppressed emotions (‘catharsis’)” or “resting on primordial
awareness/consciousness, in state of profound stillness and silence.” Furthermore, it was agreed
to exclude meditation or mindfulness as a practice of daily life (“informal practice”), as it was
not considered a “formal” meditation technique comparable to the other basic techniques. This

reduction led to a list of 50 basic meditation techniques, which is depicted in Table 1.

Table 1

The 50 Basic Meditation Techniques and Their Abbreviations Utilized in the Present Paper

Basic meditation technique Abbreviation

(1) Accumulating energy in specific centers (e.g., abdomen) and Channel Energy
channeling it through certain pathways (e.g., spine)

(2) Being mindful of the respiratory flow in the entire body Resp_Flow
(3) Being mindful of the rise and fall of the abdomen while breathing Abdomen_Breath
(4) Being mindful of the sensations arising in the nose during inhalation Nose_Breath

and exhalation

(5) Carrying out predetermined, meditative sequences of movements while Meditative_Movement
allowing the breath to flow naturally

(6) Combining inhalation and exhalation with visualization of energy, Breath_Visualization
qualities, light, smoke, etc.

(7) Concentrating on a location in the body (e.g., abdomen or an "energy Concentrate_Energy
center" like chakra, Dan Tien) or on a series of locations in the
body/"energy centers"
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Basic meditation technique Abbreviation

(8) Concentrating the mind on something contradictory without thinking  Contradiction

about the contradiction
(9) Contemplating a spiritually important question (e.g., "Who am I?") Contemplate_Question
(10) Contemplating death and one's own mortality Contemplate_Death

(11) Contemplating the conditional emergence of experiences (cause & Contemplate_Condition

effect)
(12) Counting breaths

(13) Creating a visual representation of a deity and then merging with this
visualization

(14) Cultivating compassion, sympathetic joy, equanimity, loving kindness
(for oneself, friends, neutral people, enemies, the whole world)

(15) Droning or humming continuously with optional corresponding hand
movements

(16) Fixating on an object without blinking/"staring" (candle flame,
picture, hand)

(17) Focusing on internal sounds and vibrations

(18) Focusing on one point of the body and letting the breath flow through
this point of concentration

(19) Focusing on the pauses between inhalation and exhalation, carefully
observing what happens

(20) Fostering and focusing on a spiritual connection created by singing
together

(21) Labeling mental experiences with words that describe these
experiences

(22) Listening to the sound of singing bowls or a gong and feeling the
corresponding vibrations inside the body

(23) Looking at/focusing on a sacred object (image of the master, sacred
geometric pattern, etc.)

(24) Lying down and going into a state of deep relaxation while being fully
conscious

(25) Mentally repeating syllables or words while connecting them to the
rhythm of breathing

(26) Observing emotions without adhering to them

(27) Observing how bodily sensations arise without adhering to them
(28) Observing how thoughts arise in the mind without adhering to them
(29) Opening oneself up to blessings and inspiration

(30) Perceiving, then releasing emotions and tensions (e.g., with the help
of the breath), while scanning the body

(31) Reading certain paragraphs of a text over and over again and taking
them in

(32) Reciting a mantra loudly, in a whisper, and silently

Count_Breath

Deity_Merging

Compassion

Humming

Fixate_Object

Internal Sounds

Point_Breath

Pause_Breath

Singing Together

Labeling

Listen_Sounds

Focus_Object

Lying Relaxing

Repeat_Words_Breath

Observe_Emotions
Observe_Body
Observe_Thoughts
Opening_Up

Release_Tensions

Read_Text

Recite_Mantra
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Basic meditation technique

Abbreviation

(33) Repeating a mantra using a mnemonic (e.g., prayer beads)

(34) Repeating a mantra while focusing on corresponding points in the
body

(35) Repeating an affirmation (e.g., "I am patient")

(36) Scanning the entire body

(37) Singing sutras/mantras

(38) Sitting and gazing at the wall, observing oneself doing nothing

(39) Sitting or standing upright with the eyes closed and allowing the body
to move smoothly without intervening

(40) Spinning around one's own axis with the arms spread out
(41) Trying to feel one's heartbeat
(42) Visualizations associated with light or fire at different body parts

(43) Visualizations associated with the opening of the heart (e.g., rose
blossom)

(44) Visualizing how the dead human body slowly decays and decomposes

(45) Visualizing that thoughts are inherently restless and focusing on the
silence and the vastness that lies beyond them

(46) Visualizing the body expanding in all directions

(47) Voluntary manipulation of breath, e.g., reducing the strength of
breathing or "pranayama" with holding one's breath

(48) Walking and being mindful of sensory perceptions (movement of the
feet, legs, clothing, air, hair etc.), coordinating it with the breath if
necessary

(49) Walking, dividing the walking process into parts, and internally
labeling each partial movement

(50) With a specific intention (e.g., open one's heart, raise one's mood)
selecting and repeating a mantra, combining it with associated hand
postures or arm movements

Mantra_Mnemonic

Mantra_Bodypoints

Repeat_Affirmation
Scan_Body

Singing Sutras_Mantras
Sitting Do_Nothing
Move_Smoothly

Spinning
Feel Heartbeat
Visualize Light Fire

Visualize_Heart Opening

Visualize Decay

Visualize_Thoughts_Silence

Visualize_Expanding

Manipulate_Breath

Walking Senses

Walking Labeling

Intention_Mantra

Note. Techniques are arranged in alphabetical order.

Discussion

In this qualitative study, we gathered all accessible meditation practices from 15 diverse

traditions and reduced them to 50 basic meditation techniques. Although we have taken pains

to arrive at a comprehensive collection of meditation techniques, we do not claim to have

gathered all existing techniques as, for example, some techniques are kept secret to people

belonging to a specific tradition (e.g., Tantric Buddhism), and some minor schools might have

been overlooked by our research team. To our knowledge, this list of 50 basic meditation

techniques surpasses all former attempts to depict the variety of meditation techniques in a
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clear-cut way. It also includes far less prominent techniques that have rarely been researched,

so far.

At the same time, we aimed at simplifying the complex nature of meditation by extracting basic
meditation techniques underlying the many combined practices we found in our analysis. In
many traditions, meditation is practiced in sets of different techniques that can sometimes be
as simple as counting the breath but can also involve complex and progressing stages of
visualization or breath work (Amihai & Kozhevnikov, 2014; Austin, 1998; Osho, 1983; Peng et
al., 2004). We tried to disentangle these complex practices as far as possible, on the one hand to
make them more accessible and on the other to ease scientific investigation into the “active
ingredients” of meditation. Yet, it remains largely unclear to what extent the effects of
meditation interventions can be attributed to specific techniques, teachers, settings, traditions,
personality traits, or specific combinations or sequences of techniques. Our list of 50 basic

meditation techniques could provide a means to scientifically addressing some of these issues.

Nonetheless, the question of whether our selection of meditation techniques would generalize
to a broader audience of experienced meditators remained unanswered. For this reason, we
decided to conduct an extensive online survey, reaching out to a broad range of experienced
meditators with all kinds of meditative backgrounds. This would allow us to validate our

qualitative results using quantitative methodology.

Study 2

This study addressed the question “What do meditators do when they meditate?” in a broader
sense. We wanted to see whether experienced meditators from all kinds of different
contemplative traditions would be able to identify their personal practice in our selection of
meditation techniques and/or whether they would add techniques that we might have
overlooked. In other words, we were interested in whether our selection of techniques had
been adequate. At the same time, by obtaining their traditional background and the amount of
experience they had with each technique, we were able to draw conclusions from their ratings
on the popularity and prevalence of each technique, generally and tradition-wise. With this,
we were able to answer the above question from three different perspectives: What do
meditators do when they meditate in general? What do they do in their specific tradition? What

do they do with respect to combining several techniques?
Method

Participants

To answer these questions, we devised a four-part online survey using the SoSci Survey platform
(Leiner, 2019). The survey addressed “experts in meditation” from any spiritual or meditative

tradition or background with any level of meditation experience. Altogether 878 experienced
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meditators responded to the survey, and 661 completed the survey. We excluded all participants
who did not provide any data on their lifetime experience with meditation and/or on the
tradition in which they were practicing. Two participants had to be excluded because they rated
having the same amount of experience with all meditation techniques, which we deemed very
unlikely. The final sample was composed of 635 participants, 60.9% women. The mean age was
52.32 years (SD=10.71; range 21-92 years). At the time of the survey, 92.3% of the participants

were living in Germany.

Participants had practiced meditation for 6 months up to 57 years (M= 15.01 years, SD=11.11).
On average, they reported practicing meditation 6.03 times a week (SD = 3.61) for 31.35 min
per session (SD = 22.89). The majority of participants reported having taught meditation
occasionally (40.8%) or regularly (23.0%) and described their meditation practice as very
(30.4%) or fairly (42.4%) regular. Participants reported affiliations with a great variety of
meditative traditions and schools, which we subsumed under 19 categories of major meditative

traditions (see below).

Of all participants, 48.7% reported holding a university degree, 19.5% had graduated from high
school, 6.8% had completed their doctorate, and 12.8% had acquired a professional
qualification. Regarding employment, 32.9% of participants were working as employees, 37.0%

were self-employed, and 8.5% were retired.

Procedure

In the survey, meditators were first asked to answer questions regarding their meditation
experience and their current or past meditation practice/routine. Second, they were asked to
name all traditions the meditation techniques they practiced were derived from, in reverse
chronological order, that is, the most recent first. Third, they were given the list of 50 basic
meditation techniques and asked to rate how much experience they had with each of the 50
techniques on a 6-point Likert scale (from 1 = no experience at allto 6 = a lot of experience). If
an important technique they were practicing was missing, they had the opportunity to add up
to two techniques to the list and rate their experience with these. Last, they answered a few

sociodemographic questions.

We used snowball sampling to reach as many experienced meditators from as many traditions
as possible. The internet was searched extensively for schools, centers, societies, and
associations of meditation, yoga, or contemplation in Germany, Austria, and Switzerland. We
identified around 100 contacts in this way. Then, we sent the online survey to these contacts
with the request to spread the survey and forward it to as many meditators as possible. Most

meditation centers and societies agreed to do so.
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Results

We performed multiple analyses to provide a multifaceted response to each question. One set
of analyses was based on all 50 meditation techniques to obtain a complete picture of the
adequateness of our selection and the distribution and clustering of the techniques. A second
set of analyses focused on the top 10 preferred techniques of all participants or of subsets of
participants. This was done in an attempt to simplify and reduce the vast number of techniques
under investigation. The two types of analyses complement each other in supplying an in-depth

examination of what meditators do when they are meditating.

Data were analyzed quantitatively by employing descriptive, correlational, and cluster analyses.
All statistical analyses were performed using R 4.0.2 (R Core Team, 2020). Bar charts were
generated with the statistical package ggplot2 (Wickham, 2016), and dendrograms with the
package ggdendro (de Vries & Ripley, 2020). Results on all three research questions will be

reported consecutively in the following.

What Do Meditators Do When They Meditate: The Commonalities

Do experienced meditators agree with our selection of basic meditation techniques? Which
meditation techniques are especially popular among meditators of all traditions? We relied on
the two analytic approaches described above to answer these two questions. The first question
was analyzed encompassing all 50 techniques, whereas the second question aimed at simplifying

our selection by extracting the top 10 preferred techniques of all meditators.

We descriptively evaluated the ratings of all participants on all meditation techniques. If our
list of techniques included insignificant ones, we would anticipate that none of the experienced
meditators would have a lot of experience with this specific technique. If we had omitted
important techniques, we would expect them to consistently appear in the further added
techniques. At the same time, these added techniques should not be variations of our already
present 50 basic techniques. To deduce the most popular techniques, we calculated mean
experience scores across all participants for each meditation technique and built a ranking

sequence based on these scores.
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Adequateness of 50 Meditation Techniques

In general, all 50 meditation techniques were commonly used. Every technique received all
possible rating scores, ranging from the minimum of 1 (no experience at all) to the maximum
of 6 (a lot of experience). On average, each technique had around 129 experienced meditators
(20.4% of the sample; SD=10.5%) who reported having a lot of experience with that particular
technique. The most popular technique in this regard, that is, the one with the highest rating
score (scanning the body), had 277 meditators, while the least popular technique (visualizing
decay) still had 13 meditators reporting having a lot of experience with it. At the same time,
each technique had an average of 147 participants (23.2% of the sample; SD = 14.5%) who had
no experience practicing it. The techniques with the highest (419) and lowest (23) number of
participants with no practice experience were the same as above—visualizing decay and

scanning the body, respectively.

This means that for every meditation technique, there were at least 23 experienced meditators
who never used it and at least 13 who used it a lot, which speaks to our selection of practices.
A more detailed exposition on how rating scores were distributed across all meditation

techniques can be found in the Appendix (Table B1).

Next, we looked at the average number of meditation techniques our participants were
acquainted with. On average, experienced meditators from our sample reported having no
experience at all with 11.6 (SD = 9.7) techniques, a little experience with 7.7 (8D = 5.2), some
experience with 6.4 (5D = 4.3), more experience with 6.9 (SD = 4.2), quite a lot of experience
with 7.3 (SD = 5.8), and a lot of experience with 10.2 (SD = 9.4) meditation techniques.
Consequently, participants reported already having practiced 38 of the 50 meditation
techniques, at least to some extent. This further validates our list of techniques as they, indeed,

seem to be widely practiced.

Of all meditators, 6.6% reported having employed al/techniques at least once in their life. The
absolute minority of respondents, 0.8%, reported having used only 10 or fewer meditation
techniques over the course of their practice. Thus, it seems that most experienced meditators
did have accumulated experience with quite a few different meditation techniques over their
lifetime of meditation practice. However, most meditators seemed to have a set of around 10
preferred techniques they most engaged with in their practice. Personal preferences ranged
from very popular meditation techniques, such as observing the breath, to less common

techniques, such as visualizing how the human body slowly decays and decomposes.

Furthermore, participants had the opportunity to add any meditation technique they felt was
missing from the list. Altogether 240 techniques were added (list available on request). Again,
we analyzed these techniques descriptively by extracting and grouping similar techniques. The
analysis revealed four main groups of techniques: (1) Osho (or similar) techniques, for example,
“catharsis” (1 = 18), which we had considered in our first list of 309 techniques but excluded

because they fell under the criterion of being too vague in their description to be understood
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by people not familiar with this specific practice. (2) Sitting in silence (2 = 35), which we had
considered in our first list but excluded as a “vague” practice. (3) Koan, Mahavakya, or similar
techniques (2=9), which we had included in our list but for which we probably had not chosen
the right wording. (4) Other techniques (2= 178) that (a) either fell under one of the exclusion
criteria mentioned above, that is, they were either too general (e.g., “Zen”, “Yoga”), too specific

» <«

(e.g., “heart chakra meditation,” “tree meditation”), or an informal practice (e.g., “mindfulness
as a practice of daily life”); or (b) or were already included in the list (e.g., “mantra meditation,”

“observing thoughts and emotions”).

Subsequently, we made three slight adjustments to our original list (depicted in Table 1). We
decided to reword one technique and to extend our list by including two more basic techniques.
Specifically, we included “sitting in silence” and "expressive practices,” such as catharsis or
shaking, which are often employed in the context of Osho meditation. To aid understanding,
we reworded Technique 8 (“concentrating the mind on something contradictory without
thinking about the contradiction”) to “concentrating the mind on something contradictory, a
paradox, or a sentence of wisdom without thinking discursively about it (e.g., Koan,
Mahavakya).” Thus, our final set included 52 basic meditation techniques. Yet, all of the
following analyses are based on the 50 techniques we explicitly had requested participants to

rate in this study.

The 10 Most Popular Meditation Techniques

We calculated the mean score of rated experience with each meditation technique across all
participants to build a ranking sequence of preferred techniques. Our underlying assumption
was that the meditation techniques that meditators rated as having “a lot of experience” with
were being practiced more often in the present or had been practiced quite a lot in the past.
Thus, it can be assumed that these techniques were more popular and important in meditators’
regular meditation practice than other techniques. Table 2 shows the top 10 meditation

techniques that received the highest mean scores across all meditators from all traditions.



21

Table 2

Mean Rating Scores and Standard Deviations of the 10 Most Popular Meditation Technigues
Across All Participants (n = 635)

Meditation technique M SD
Scanning the entire body 471 1.48
Being mindful of the rise and fall of the abdomen while breathing 468 150
Observing how thoughts arise in the mind without adhering to them 4.66 1.44
Being mindful of the respiratory flow in the entire body 454 153
Perceiving, then releasing emotions and tensions (e.g., with the help of the breath), while 441 1.56

scanning the body

Cultivating compassion, sympathetic joy, equanimity, loving kindness (for oneself, friends, 434 154
neutral people, enemies, the whole world)

Observing how bodily sensations arise without adhering to them 428 1.59
Singing sutras/mantras 421 176
Lying down and going into a state of deep relaxation while being fully conscious 419 176
Being mindful of the sensations arising in the nose during inhalation and exhalation 413 1.68

As can be observed from Table 2, the three most popular meditation techniques across all
participants were scanning the body, observing the abdomen while breathing, and observing

thoughts. Consistently, these are possibly the three most widely known meditation practices.

In this list of 10 techniques, five others stand out as having a clear body-oriented focus, that is,
observing the breath in the nose and in the body, observing bodily sensations, releasing tensions
in the body, and supine meditation (lying down and being relaxed but conscious). Therefore,
body-centered techniques seem to be of particular importance for meditation. Only observing
thoughts, singing sutras/mantras, and cultivating compassion or similar virtues refer to
techniques not exclusively linked to the body, though they certainly involve some somatic

component.

We also had a look at the least popular meditation techniques, that is, techniques that only a
few meditators reported having much experience with. The three least popular meditation
techniques across all participants were visualizing how the body slowly decays (44 = 1.69),
spinning around one’s own axis (// = 1.80), and concentrating the mind on something
contradictory (M= 2.02). Perhaps this is not surprising, as these techniques are considered very
advanced and/or specific to certain traditions that might have been underrepresented by our
sample of meditators. Whereas the first of these three techniques is commonly practiced by
Theravada Buddhist monks and nuns, the second is considered a typical Sufi technique. The
third was the technique we chose to reword because some meditators might have

misinterpreted its description (see above). Thus, to provide a more differentiated picture of the
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variety of practices, we decided to run a few tradition-specific analyses. This led us directly to

the second research question.

What Do Meditators Do When They Meditate: The Differences

After gaining some general insight into the preferred techniques across a diverse sample of
meditators, we were interested in how these findings would generalize across preferences in
specific meditative traditions. For this reason, we first evaluated which traditions were
represented in our sample. Second, we compared preferred techniques in our two largest groups
of meditators, that is, Buddhist and Hindu meditators. And third, to obtain an even more
accurate picture, we subdivided our sample into 12 major groups of meditative traditions and

compared their preferred meditation techniques with one another.

The majority of these analyses were based on an evaluation of the top 10 preferred techniques
in each tradition. However, we also estimated the similarity and differences between the 12
traditions more accurately by subjecting their full ranking sequences (including all 50

techniques) to a cluster analysis.

Meditative Traditions in the Sample

Participants were provided with a free input field to list all meditative traditions they were
affiliated with and to provide the name of any prominent teacher in their school. Then, we
closely examined and processed all enumerated traditions in three consecutive steps. First, we
extracted and categorized all unique names of traditions and spiritual teachers until the list was
complete and no new names could be added. Second, we aggregated these names into larger
groups of related traditions and teachers. And third, we generated a final categorization of
superordinate traditions by carefully grouping them into as many categories as necessary and as
few as possible. This process was guided by three different considerations: (1) Clustering similar
traditions (e.g., Soto and Rinzai Zen into “Zen Buddhism”); (2) Representing the highest
possible diversity in philosophical, cultural, or geographical origin (e.g., Indian, Abrahamic,
Chinese); (3) Retaining distinctive traditions, which were strongly represented in our sample

(e.g., Sivananda vs. Kundalini Yoga).

We identified 18 superordinate traditions in this way. In a final step, we allocated participants
to these superordinate traditions based on the descriptions they had given in the questionnaire.
They could be assigned to several groups of traditions if they had been practicing in different
meditative traditions. Table 3 gives the superordinate traditions and the number of participants

having practiced in these.
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Table 3

List of Superordinate Traditions Present in the Sample and Number of Experienced Meditators

(n) Practicing or Having Practiced in These Traditions

Superordinate tradition Number of meditators (2)
Zen 219
Sivananda Yoga 156
Theravada, Vipassana 144
Other Hindu traditions: 116

Vaishnavism, Sri Chinmoy, Sri Aurobindo, Mother Meera,
Ramana Maharshi, Deepak Chopra, Transcendental
Meditation, and others

Tibetan Buddhism 99
Yoga (other) 84
Kundalini Yoga 47
Osho meditation 46
Mindfulness-based stress reduction 32
Sufism 29
Christianity 26
Qigong/Tai Chi 17
No tradition/free meditation 11
Tantra 11
Shamanism 5

Anthroposophy 3

Merkabah/Jewish 3

Other, e.g., Acem, hypnosis 24

Several participants reported having practiced in different meditative traditions. Therefore, the
total number of allocated traditions (22 = 1,107) surpasses the total number of participants. On
average, participants reported practicing in 1.74 (SD = 1.04, range 1-6) of these traditions. The
majority of participants had practiced in either Buddhist (2= 462) or Hindu (22 = 449) meditative
traditions. However, we were also able to reach less prominent groups of meditators, such as
Christian (2 = 26), Sufi (2 = 29), and Qigong/Tai Chi (22 = 17) meditators.

To derive tradition-specific preferences for meditation techniques, we ran three analyses. First,
we divided the sample into purely Buddhist and purely Hindu meditators and calculated their
top 10 preferred meditation techniques. Second, we assigned each participant to one of 12 major
meditative traditions, based on their most recent tradition. Then, we built ranking sequences

for each tradition and compared them with each other by (1) using their top 10 preferred
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techniques and (2) subjecting their full ranking sequences to a cluster analysis. We present our

results in the following.

Hindu Versus Buddhist Meditators

Participants who reported practicing in one or more Buddhist traditions (i.e., Zen, Theravada,
Vipassana, or Tibetan schools) but in no tradition from another spiritual background were
allocated to the group of Buddhist meditators (22 = 216). Participants practicing in one or more
Hindu traditions (i.e., Sivananda Yoga, Kundalini Yoga, other Yoga, or in affiliation with Hindu
masters such as Osho, Ramana Maharshi, Sri Aurobindo, Mother Meera, or Sri Chinmoy) but
in no other spiritual tradition formed the group of Hindu meditators (2 = 204). Participants of

any other spiritual or mixed spiritual backgrounds were not included in the following analyses.

Table B2 in the Appendix gives the number and percentage of subgroups of traditions in both
groups. Practitioners of Zen Buddhism and Sivananda Yoga were slightly overrepresented in
our sample. However, we know of no representative survey giving reliable base rates of
meditators practicing in the respective traditions. Still, both abovementioned traditions are very

popular in Germany.

As for the previous analysis, we calculated the mean score of each meditation technique for
both groups, that is, Hindu and Buddhist meditators, and built ranking sequences. Higher scores
indicate more overall experience in practicing the respective technique. To ease comparison
between the two groups of meditators, we visually present their top 10 preferred techniques in
a comparative bar chart (Figure 1). This figure depicts 17 techniques that appeared in any of the
two top-10 lists with their corresponding mean ratings in both groups. It is ordered according
to the top-10 list of Buddhist meditators to enhance comparability. Stars and daggers indicate
the top 10 preferred techniques for Buddhist and Hindu meditators, respectively. Tables
showing the top 10 preferred techniques separately for Buddhist and Hindu meditators can be
found in the Appendix (Tables B3 and B4).
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Figure 1

Comparative Bar Chart Depicting the Top 10 Preferred Meditation Techniques of Buddhist
(m = 216) and Hindu (n = 204) Meditators and Corresponding Mean Ratings in Both Groups
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Looking at the stars and daggers in Figure 1, very clear distinctions in preferred techniques
appear between Buddhist and Hindu meditators. Both top-10 lists have only three meditation
techniques in common: observing the respiratory flow, observing the abdomen while breathing,
and scanning the body. All other techniques differ and reflect tradition-specific preferences for
techniques. Buddhist meditators prefer techniques such as observing thoughts or emotions,
walking meditation, and cultivating compassion or loving-kindness. Hindu meditators, on the
other hand, practice singing or reciting mantras, concentrating on locations in the body or
“energy centers,” and manipulating the breath. These preferences correspond to both
statements of experienced meditators from Study 1 as well as meditation manuals from the
respective traditions (Bodian, 2016; Chinmoy, 2013; Kornfield, 2009; Mahasi, 1970;
Nandamalabhivamsa, 2013; Saradananda, 2011; Sivananda, 1975). Moreover, it seems that
Hindu meditators also practice techniques preferred by Buddhist meditators quite a lot, but not

vice versa.

Comparing these results to the overall top 10, the latter seem like a mixture of preferred
meditation techniques from Buddhist and Hindu traditions. All three techniques that overlap
in both traditions reappear in the top 10, as well as four more techniques from Buddhist
traditions (observing bodily sensations or thoughts, cultivating compassion etc., releasing
tensions in the body) and three more techniques from Hindu traditions (singing sutras/mantras,

supine meditation, concentrating on a location in the body).

As both groups of meditators, Buddhist and Hindu, represent a substantial proportion of
meditators in our sample, 34.0% and 32.1%, respectively, it might well be that the
abovementioned general top-10 list is slightly skewed. Nonetheless, it might also be possible
that these techniques represent techniques actually preferred by many meditators independent
of their tradition. To check this assumption we prepared ranking sequences for 12 major
spiritual traditions. Then, we calculated the proportion of overlap between them and clustered

them according to the distances between their ratings.
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Preferred Meditation Techniques in 12 Major Traditions

To make our results more discernible, we decided to allocate each participant to one single
tradition. If meditators reported practicing in more than one tradition, we allocated them to the
tradition they described as their current one. If two traditions were mentioned as equally
important, a randomized trial (throwing a coin) determined the allocation. Thereafter, we
excluded all traditions with fewer than five meditators allocated to them, for example, shaman,
anthroposophical, or Jewish meditators. As the “other” category was far too heterogeneous to
be interpreted meaningfully, we refrained from including it in our analyses. We also excluded

meditators with “no tradition.”

As a result, we obtained 12 categories of major meditative traditions. Respective sample sizes,
gender ratios, mean ages, and mean meditation experiences of participants in each of the 12
traditions can be found in Table B6 in the Appendix. We are well aware that subgroups with
smaller sample sizes (such as the five designated Qigong/Tai Chi meditators in our subsample)
provide less reliable estimates than subgroups with larger sample sizes. Therefore, the results

should be interpreted with care.

Following the procedure described above, we calculated the mean experience with each
meditation technique within each subgroup of meditators and, again, built ranking sequences
for each tradition. Then, we performed three analyses to generate a precise picture of
differences and commonalities between traditions. First, we extracted the 10 most popular
meditation techniques within each tradition and calculated the percentage of overlap in
preferred techniques across all traditions. Second, including all 50 techniques, we used
hierarchical clustering to determine the proximity/distance between the mean ratings in diverse
traditions. And third, we identified distinctive meditation techniques that were uniquely

preferred by one specific tradition, relying on their top 10 techniques.

To calculate the percentage of overlap, we divided the number of techniques shared in two
traditions by 10. Resulting percentages are given in Table 4. As only the top 10 ranked
meditation techniques were compared to each other, a score of 0.3, for instance, indicates that
three of 10 techniques overlapped in two traditions. The mean percentage of overlap between
all traditions was 44.4% (SD = 17%). Full ranking sequences for all traditions can be found in

Appendix C.



Table 4

Percentage of Overlap Between Ranking Sequences of the Top 10 Preferred Techniques in 12 Major Meditative Traditions

Technique Zen Theravada Tibetan Sivananda Kundalini  Yoga Hindu Osho MBSR  Christian Sufi Qigong/T
ai Chi

Zen 1

Theravada 0.7 1

Tibetan 0.5 0.6 1

Sivananda Y. 0.3 0.3 0.3 1

Kundalini Y. 0.1 0.1 0.2 0.6 1

Yoga other 0.6 0.6 0.4 0.7 0.4 1

Hindu 0.2 0.3 0.4 0.6 0.5 0.3 1

Osho 0.7 0.7 0.6 0.6 0.4 0.7 0.4 1

MBSR 0.7 08 0.5 0.4 0.2 0.7 0.3 0.7 1

Christian 0.5 0.6 0.3 0.4 0.1 0.4 0.4 0.4 0.6 1

Sufi 0.3 0.4 0.4 0.6 0.4 0.4 0.6 0.4 0.3 0.3 1

Qigong/Tai Chi 0.6 0.5 0.4 0.3 0.2 0.5 0.3 0.5 0.5 0.3 0.3 1

Note. Bold type indicates overlap of less than 20%. Bold italic indicates overlap of more than 80% of techniques. MBSR = Mindfulness-Based Stress Reduction; Y = Yoga.
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Interestingly, Table 4 indicates that each meditative tradition has at least one prominent
overlapping technique with each other tradition. Again, the two most popular techniques in
almost all traditions were observing the breath in the abdomen and scanning the body (both
found in 11 of the 12 traditions), followed by observing the respiratory flow (8 of 12 traditions).
This finding corresponds to prior results presented in this paper, both the general top 10 as well
as the top 10 of Buddhist and Hindu meditators. Thus, it seems these techniques are indeed
practiced by many meditators irrespective of their current meditative tradition. Furthermore,
this highlights the strong importance of body-centered meditation techniques found and taught
in many traditions (Ott, 2010; Sedlmeier, 2016).

Remarkably, we found the least overlap between Kundalini Yoga and other traditions.
Although some overlap exists with other Yoga or Hindu traditions, the overlap to other
traditions’ preferred meditation techniques is minimal. A similarly small overlap was observed
for techniques of Hindu and Zen meditators. The traditions with the highest overlap are
Theravada Buddhism and mindfulness-based stress reduction (MBSR), which might reflect the
strong influence of Kabat-Zinn’s Theravada practice on the development of MBSR (Kabat-Zinn,
2013).

Next, we used cluster analysis to identify similarity in groups of traditions based on their ratings
of all 50 meditation techniques. Cluster analysis maximizes homogeneity within as well as
heterogeneity between clusters of objects and is performed with a proximity matrix (Kaufman
& Rousseeuw, 2009). This proximity matrix can resemble either similarities (correlations) or
dissimilarities (distances) between objects. We considered the distances between ratings to be
more relevant for our research question than their covariation. Therefore, we calculated
Euclidean distances between the mean ratings across all 50 techniques of all traditions and
submitted them to a Ward’s hierarchical agglomerative cluster analysis. The resulting

dendrogram is presented in Figure 2.

Dendrograms are analyzed visually by inspecting the relative lengths of their bars. Shorter bars
indicate a smaller distance between objects whereas longer bars represent a greater distance.
Thus, similar traditions appear closer to each other in the dendrogram in Figure 2. After careful
inspection, we identified two clusters of traditions that emerged from the data: (1) Hindu
meditative traditions, also including Sufi and Tibetan meditators; and (2) Buddhist meditative
traditions, also including Christian and Qigong/Tai Chi meditators. However, Qigong/Tai Chi
meditators are relatively far from the remaining traditions in the Buddhist cluster. Within the
Hindu cluster, one could differentiate a yoga cluster and a broader Hindu cluster, yet the

distances between these two clusters are rather short.
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Figure 2

Dendrogram of Relative Distances Between Ratings of 12 Major Meditative Traditions
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Note. The blue dashed line represents the partitioning of two clusters. MBSR = Mindfulness-Based Stress
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These results support the general commonalities identified in the analyses above while at the
same time substantiating the distinctions found between Hindu and Buddhist meditators.
Interestingly, Tibetan Buddhism appeared within the Hindu cluster. This might be indicative
of shared preferences in these two groups reflecting their shared past. Tibetan Buddhism
incorporates many Hindu contemplative practices that other Buddhist traditions such as Zen
and Theravada do not (J. Powers, 2007; Rinpoche Dagsay Tulku, 2002).

Last, we had a closer look at distinctive meditation techniques that appeared solely in the top-
10 list of one specific tradition but in no other ranking sequence. We identified 12 distinctive
techniques in six diverse traditions (see Table B5 in the Appendix). In most cases, these
techniques corresponded to the recollections of our interview participants in Study 1 who
practiced in these specific traditions, except for Qigong/Tai Chi meditators. However, this
might also be due to the relatively small subgroup of Qigong/Tai Chi meditators (n=5) in our

sample.
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In conclusion, traditions do differ in their preferences for specific meditation techniques, and
this diversity should be taken into account more. Although there are many overlapping
preferences, there is a multiplicity of techniques that are tradition specific and, often, under-

researched in contemplative sciences.

Once we identified what meditators did when they meditated in various meditative traditions,
we were interested in how these techniques might be clustered together. Therefore, we
conducted a series of cluster analyses to find groups of related techniques that were commonly

practiced together.

What Do Meditators Do When They Meditate: The Combinations

Meditators often use several meditation techniques when they practice. They might have a
main practice and alternate it from time-to-time with other practices. Alternatively, they might
have a certain set of techniques that are practiced in a predefined sequence, or depending on
the time of day or a specific intention they have. Consequently, we were interested to find
groups of techniques that are commonly practiced together. To identify groups of related
meditation techniques, we performed three hierarchical cluster analyses. These analyses relied
on all 50 meditation techniques and complement the top-10 analyses described above. Hence,
we first clustered the ratings of all 635 participants. Second, we performed two separate cluster
analyses for the two largest subgroups of participants, namely, Buddhist and Hindu meditators.
In accordance with our previous descriptive analyses, we would expect marked differences

between clusters of Buddhist and Hindu meditators.

Prior to each cluster analysis, we calculated Euclidean distances between the ratings of each
meditation technique across all participants or across participants within each of the two
subgroups in question. Then, we submitted the distance measures to a Ward’s hierarchical
agglomerative cluster analysis and visually inspected the resulting dendrograms. Figure 3
depicts the dendrogram of the overall cluster solution. Meditation techniques with similar
experience ratings have shorter bars and appear closer to each other in the dendrogram.
Accordingly, these meditation techniques are commonly practiced together by meditators in
our sample. Longer bars, on the other hand, represent greater distances between practiced

meditation techniques and point to differences in the combination of certain techniques.
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Figure 3

Dendrogram of Relative Distances Between Experience Ratings of 50 Basic Meditation
Techniques Across All Meditators (n = 635)
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Looking at Figure 3, three main clusters of techniques emerged from the data. We named them
according to the context in which they are commonly practiced together—from top to bottom:
(1) Hindu meditation techniques, (2) Buddhist meditation techniques, and (3) common

meditation techniques.

We found meditation techniques summarized in the Hindu cluster both in the recollections
from expert meditators in Study 1 as well as in the top positions in the ranking sequences of
many Hindu traditions. The same is true for most of the techniques found in the Buddhist
cluster. The last cluster, though, is different. It comprises many of the very common, more
general techniques we located in many different traditions. A majority of these have a strong
and prominent focus on the body. Although they correspond closely to the abovementioned
top-10 list of Buddhist meditators, we nevertheless decided to call them “common” meditation
techniques. This was done because all of these techniques are widely known and utilized in
many different contexts, including traditional schools as well as secular meditation programs
such as (Kabat-Zinn, 2013).

All clusters could be divided into smaller subclusters. However, the distances between these
subclusters are markedly shorter than the distances between the larger clusters. One could
section the Hindu cluster into three subclusters: (a) mantra meditation, (b) energy meditation,
and (c) visualization and movement meditation. The Buddhist cluster is not as easy to subdivide.
One subcluster could be named “contemplation,” but it is difficult to find suitable names for
other possible clusters. The common cluster could be segmented into (a) body-centered
meditation and (b) mindful observation and compassion/virtue meditation. Yet, the lengths of
the lines in the dendrogram would suggest a three-subcluster solution that we could not make

sense of.

Subsequently, we conducted two cluster analyses for Buddhist and Hindu meditators to check
for possible differences in clustering. This seemed plausible according to our abovementioned

top-10 analyses. Figures 4 and 5 give the respective dendrograms.
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Figure 4

Dendrogram of Relative Distances Between Experience Ratings of 50 Basic Meditation
Techniques Across Buddhist Meditators (n = 216)
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Dendrogram of Relative Distances Between Experience Ratings of 50 Basic Meditation
Techniques Across Hindu Meditators (n = 204)
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The first thing that catches the eye in both figures is the presence of two distinct clusters, one
smaller and one larger, with the larger cluster being subdivided into three subclusters.
Interestingly, the smaller cluster in the dendrogram of Buddhist meditators very closely
resembles the cluster of "common" meditation techniques in the overall solution, whereas the
smaller cluster in the Hindu dendrogram is identical to the Buddhist cluster. We look into these

findings more closely in the following.

The large cluster within the dendrogram of Buddhist meditators can be subdivided into three
smaller subclusters. The first two of these subclusters represent a more Tibetan style of practice
including a lot of mantra, visualization, and energy meditation techniques. The third subcluster,
though, resembles a more Theravada or Zen style of practice, including labeling, contemplation,
and sitting in silence. Hence, the larger cluster indicates specific differences between various
schools of Buddhism, whereas the smaller cluster at the bottom represents techniques practiced

by all Buddhist meditators, irrespective of their particular school.

Conversely, the clustering within the dendrogram of Hindu meditators looks markedly
different. The larger cluster can be segmented into three subclusters. The first subcluster
contains diverse forms of mantra and affect-centered meditation. The second cluster resembles
the secular cluster in the overall solution but includes more breath and body-centered
meditation techniques. The third subcluster includes meditation techniques with movement or
sound and other techniques than are commonly practiced in Osho or Kundalini Yoga traditions.
Accordingly, the first two subclusters represent meditation techniques commonly practiced in
many Hindu traditions, whereas the third subcluster is indicative of two specific traditions.
Conversely, the smaller cluster at the bottom represents distinguished Buddhist meditation

techniques that are very uncommon in Hindu meditation practice.

Overall, these two tradition-specific cluster solutions provide unique insight into which
techniques are commonly practiced together within two broad groups of Hindu and Buddhist
meditators. They reveal clusters of techniques that can be easily attributed to particular schools
within these traditions, as well as clusters of techniques commonly practiced by all Buddhist or
Hindu meditators. Some clusters closely resemble clusters found in the overall solution, while
others distinctly differ. Thus, these findings support the presence of both generally practiced
meditation techniques and tradition-specific preferences for specific techniques and
combinations of techniques. Consequently, they fit in neatly with the results described earlier
in this paper. In summary, our findings depict a remarkable variety of meditation techniques

that should more often be taken into account.
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Discussion

This study thoroughly evaluated the selection of 50 basic techniques that we had identified in
Study 1. Altogether 635 experienced meditators responded to our online survey and provided
data on how much experience they had with each of the 50 techniques. Moreover, they were

invited to add any technique they considered missing on the list.

From the responses of our remarkably large and diverse sample of experienced meditators, we
conclude that our selection of meditation techniques is comprehensive and representative for
this sample. All 50 basic meditation techniques were commonly practiced and each technique
had a notable number of participants who had a lot of experience with it. This was also true for
less well known techniques that many people do not habitually associate with meditation. A

small adjustment to the original list led to a final set of 52 basic meditation techniques.

An assessment of the 10 most popular meditation techniques across all meditators reveals a
certain preponderance of Buddhist and Hindu meditation techniques. This is unsurprising as
these two groups formed the majority of our sample. However, comparing the preferred
techniques of Buddhist versus Hindu meditators, clear-cut distinctions between these two
traditions become obvious. Of the 10 most popular techniques, they had only three in common,

all focusing on the body or the breath. All other techniques differed.

This result recurred in the comparison of the preferences for 12 major meditative traditions. All
12 traditions had at least one preferred technique in common with each other tradition, the
mean overlap being substantially higher particularly between related traditions. A subsequent
cluster analysis revealed two clusters of traditions—Hindu traditions including Tibetan and Sufi
meditators, and Buddhist traditions including Christian and Qigong/Tai Chi meditators. This
indicates some shared preferences between otherwise less related traditions. Moreover, it
provides more evidence for the existence of discernible differences between Buddhist and

Hindu meditators.

A closer look revealed three very popular techniques that reappeared in the top ratings of almost
all 12 traditions. All three techniques were body centered, pointing to an extraordinary
relevance of body-centered techniques throughout all meditative traditions. Additionally, we
uncovered a great variety of meditation techniques that are commonly used in diverse traditions

but are, unfortunately, consistently underrepresented in contemplative research.

Often, meditators use several techniques in their meditation practice, consecutively or
alternately. Commonly, these techniques reflect the teachings of a certain tradition. However,
frequently, they also indicate the practice history of the meditator and the resulting preferences
they developed over the course of time. Employing hierarchical cluster analysis, we found three
large clusters of meditation techniques that are commonly practiced together. Again, there was
an obvious divergence between clearly Buddhist and clearly Hindu meditation clusters.

Conversely, the third cluster represented the aforementioned overarching meditation
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techniques spanning many meditative traditions. It included body-centered techniques as well
as mindful observing and compassion/loving-kindness techniques. Two tradition-wise cluster
analyses across purely Buddhist and purely Hindu meditators substantiated the presence of this
general cluster in both traditions. Furthermore, both cluster analyses uncovered clusters of
techniques relevant for specific subgroups of Buddhist or Hindu traditions. These clusters
corresponded to our previous analyses, suggesting a greater differentiation between diverse
meditative practices and traditions. Consequently, the consistent findings across a multitude of

analyses increase the convergent validity of our results.

The Central Role of Body-Centered Meditation Techniques

Some studies comparing the effects of different meditation techniques found that breathing
meditation or the body scan were experienced as less effortful and easier to learn than other
techniques (Kropp & Sedlmeier, 2019; Lumma et al., 2015). Conventionally, many meditative
traditions emphasize the central role of the body in meditation and recommend learning to
observe the breath or the body to beginners of meditation (Ott, 2010; Sedlmeier, 2016; Shear,
2006). Accordingly, meditators in the present study, with all sorts of meditative backgrounds,
preferred to place their attention on their body or basic bodily processes such as the breath.
This is true even though they had experience with many other meditation techniques, too.
Moreover, clusters of body-centered meditation techniques recurred in all analyses presented
in this paper. Consequently, it seems that body-centered meditation techniques are of profound

importance for general meditation practice.

Some studies found significant increases in body awareness or interoception (the processing of
internal bodily signals) when participants practiced body-centered techniques compared to an
active control activity (Fischer et al., 2017) or other meditation techniques (Kok & Singer, 2017).
Developing a greater sense of body awareness and interoception has been proposed as one of
the central mechanisms of meditation and mindfulness (Cebolla et al., 2016; Farb et al., 2015;
Gibson, 2019; Holzel et al., 2011). Furthermore, the insular cortex has been reliably associated
with interoceptive processes (Craig, 2003). Fittingly, neuroscientific studies have shown
consistent structural alterations and functional activations in the insular cortex across many
different kinds of meditation (Fox et al., 2014, 2016). Thus, it seems that the focus on the body
inherent in many diverse meditation techniques, but specifically in body-centered techniques,
is one of the key aspects of meditation practice. This is in line with current literature
emphasizing the embodied nature of meditation (Cebolla et al., 2016; Kerr et al., 2013; Khoury
et al., 2017; Michalak et al., 2012; Varela et al., 2016).

A recent empirical classification system (described in Chapter 3) identified two embodied
dimensions along which meditation techniques could be classified. In this chapter, I posit that
all meditation techniques share a somatic component and are inherently embodied. This might
also apply to our selection of 52 meditation techniques. Many, if not all, meditation practices
emphasize directing attention to interoceptive signals. Whether meditators visualize their heart

opening like a rose blossom, focus on internal sounds and vibrations, or gaze at the wall and
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observe themselves doing nothing, the body remains a constant companion in all their
endeavors. This may be less evident for techniques consisting of contemplating a spiritually
important question or reading certain paragraphs of a text repeatedly. Nevertheless, even
contemplation and reading are done with the intention to observe one’s internal reactions to
the content of the text or the contemplative question. Thus, it might well be that all meditation

techniques are embodied.

Measuring Up to the Variety of Meditation Practice

In the classification system in Chapter 3, I delineate seven clusters of similar meditation
techniques, namely, mindful observation, body-centered meditation, visual concentration,
contemplation, affect-centered meditation, mantra meditation, and meditation with
movement. All of these clusters were also present in the current study, albeit in different
combinations. It seems that meditators in this study combined techniques from several clusters
of similar techniques, presumably to maximize the diversity of effects associated with these
varying techniques. This appears perfectly reasonable, as meditators might practice certain sets
of meditation techniques, often jointly taught by certain traditions, but for a whole range of

different purposes.

Many traditions formulate guidelines about when to use which technique. Some traditions
differentiate between practices for beginner and those for advanced meditators (Analayo, 2003;
Mahasi, 1970). Some even provide specific meditation techniques connected to achieving
certain goals or treating certain psychological or somatic conditions (Shannahoff-Khalsa, 2004).
Some advise meditators on which techniques to use based on a prior assessment of their
personality (Kornfield, 2009). However, actual scientific evidence for many of these claims is
still scarce, and future investigations should address these issues. Additionally, more research is
needed to effectively disentangle similarities, effects, and purposes of diverse meditation

techniques.

The most popular techniques identified in this study quite clearly depict the most well known
and most researched groups of meditative practices, that is, the body scan (Dambrun et al.,
2019), observing the breath (Doll et al., 2016), observing thoughts (Lumma et al., 2015),
cultivating compassion or loving-kindness (May et al., 2014), and mantra meditation (Lynch et
al., 2018). Nonetheless, the repeatedly observed evident differences between Buddhist and
Hindu meditation practices call for closer inspection. Currently, the focus of contemplative
research lies predominantly on mindfulness meditation (Rose et al., 2020), with other
meditation techniques, especially from Hindu traditions, receiving a lot less attention.
However, as Hindu meditation techniques differ so strikingly from Buddhist techniques, they

should be investigated in more detail.

In light of the remarkable variety of meditation techniques found in the present study,
definitions of meditation should be reconsidered. All definitions brought up so far indicate a

great variance in possible approaches to defining meditation and a lack of consensus among
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experts (Bond et al., 2009; Lutz et al., 2008; Nash & Newberg, 2013; Y.-Y. Tang et al., 2015;
Walsh & Shapiro, 2006; West, 2016). It would be advisable to include the embodied aspect of
meditation in future definitions of meditation. It also might even be conceivable to establish
different terms and definitions for various forms of meditation. With this, researchers could

contribute to a more differentiated use of the umbrella term “meditation.”

Limitations and Future Directions

We are well aware that our choice of meditation techniques might have been limited to the
regional availability of meditation teachers and traditions in Study 1. Still, the adequateness and
probably also the comprehensiveness of our selection was confirmed by a broad sample of
experienced meditators with a diversity of meditative backgrounds almost unique in
contemplative research. Although most meditators belonged to some Buddhist or Hindu
tradition, we also reached smaller groups of meditative traditions, such as Christian, Sufi, or
Qigong meditators. We know of only one study that addressed a similarly large and diverse
sample of experienced meditators (Vieten et al., 2018). Clearly, our sample cannot be regarded
as being representative of Western European, let alone all, experienced meditators practicing
the abovementioned meditation techniques. We encourage researchers to evaluate our
selection of 52 meditation techniques in other countries and contexts to examine its general

validity.

The sample sizes of some traditions were relatively small, especially for Osho, Christian, MBSR,
and Qigong meditators. Furthermore, many meditators drew their meditation practices from
several backgrounds or had a whole history of practicing in different traditions. It was, thus,
difficult for us to determine the major tradition of some participants. Consequently, future
studies should ask meditators to distinguish their major meditative tradition from possible
adjunct practices explicitly. They should also approach meditators from the abovementioned,

underrepresented meditative traditions.

One could argue that the 52 techniques that we evaluated in this study were artificially
constructed and taken out of context. Traditionally, meditation techniques are practiced in a
specific sequence, in the framework of a specific tradition, or in combination with other
practices. Observing the breath, for example, is often combined with visualizations or with the
repetition of a mantra. Conversely, little is known about the effects of combined meditation
techniques compared to simple techniques. Therefore, it seems promising to investigate and

compare simple and combined techniques, to see if there are, indeed, any additive effects.

Furthermore, a specific traditional background or framework can tremendously influence the
effects of meditation (Amihai & Kozhevnikov, 2014; Bayot et al., 2020; Wachholtz &
Pargament, 2005). However, these effects may be very complex, specifically regarding the
manifold meditation traditions. In an attempt to simplify this issue, we chose to deduce basic
meditation techniques practiced in many meditative traditions. This might help clarify and

disentangle genuine effects of simple meditation techniques from the effects of their traditional
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context. Future studies could compare the effects of bare meditation techniques to a combined

intervention of meditation practice and ethical or philosophical teachings.

Although we now have a better idea of what meditators do when they are meditating, or rather,
which meditation techniques they employ, we have little access to the experiences they have
during meditation. Several authors have pointed out the difference between meditative
technique and meditative state or phenomenological experience (Bond et al., 2009; Nash &
Newberg, 2013). Phenomenological experiences are difficult to capture and depend strongly on
individual factors, such as personality or learning history (Holzel et al., 2011; Lippelt et al., 2014;
May et al., 2014; Schmidt, 2014; R. Tang & Braver, 2020). It seems, for example, that people
who score high on the trait absorption tend to experience deep meditative states and intense
feelings of self-transcendence more easily (Holzel & Ott, 2006; Lifshitz et al., 2019).
Furthermore, phenomenological experience also differs across diverse meditation techniques
(Przyrembel & Singer, 2018). Recently, Lutz et al. (2015) proposed a phenomenological matrix
to help describe different states and processes related to mindfulness practices. Future studies
could investigate phenomenological experiences associated with the practice of a larger sample
of meditation techniques and focus on possible interactions with personality factors, too. Single-
case research designs (Barlow et al., 2009) seem to be a promising approach in this respect (May
et al.,, 2014).

In the long run, all of these efforts could contribute to establishing one or more theories of
meditation. This endeavor is not only imperative for the future of scientific research into
meditation (Sedlmeier et al., 2016) but also highly promising in efforts to understand the
phenomenon of meditation (or the phenomena of different kinds of meditations) more

thoroughly.
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Conclusion

The aim of this paper was to shed light on the manifold practices meditators use when they
meditate. To do so, we employed a bottom-up methodological approach by first gathering, then
reducing, and finally evaluating a large sample of diverse meditation techniques. Throughout
this process, we relied on the statements and ratings of expert meditators and used qualitative

and quantitative methods to arrive at a reliable and valid consensus.

While Study 1 generated a selection of 50 basic meditation techniques, Study 2 provided
valuable insight into the prevalence and popularity of these techniques in manifold meditative
traditions. The two studies presented in this paper provide converging evidence for the
immense variety of techniques that can be subsumed under the umbrella term “meditation.”
Thereby, they add to a growing body of research on diversifying meditation. Future definitions
of meditation should take the multiplicity of meditation techniques and their embodied aspect
into consideration. We hope that our diverse collection of basic meditation techniques will be
useful for future comparative and differential studies and the development of profound theories

of meditation.



Chapter Three
What is Meditation?

Proposing an Empirically-Derived Classification System

This chapter is published as:

Matko, K., & Sedlmeier, P. (2019). What is meditation? Proposing an empirically derived
classification system. Frontiers in Psychology, 10, Article 2276.
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3. How CAN MEDITATION TECHNIQUES BE CLASSIFIED?

Meditation and mindfulness belong to two of the currently most popular and hyped research
topics in psychology, psychiatry, medicine, and neuroscience (Van Dam et al., 2018). One issue
that remains unsolved thus far, though, is providing a comprehensive theory of meditation
(Sedlmeier et al., 2016). This is intensified by the fact that “meditation” is an umbrella term
subsuming an extensive amount of diverse practices (Awasthi, 2013; Fox et al., 2016). Moreover,
meditation is often used to describe both, the mental training technique employed by
meditators as well as the resulting altered state of consciousness (Bond et al., 2009; Nash &
Newberg, 2013). In this paper, we will mainly focus on the multiplicity of meditation
techniques. To date, we have found no thourough overview of meditation techniques doing
justice to the complexity and diversity of meditation practices found in various meditative
traditions and schools. Additionally, there is no consensus on defining and demarcating
meditation, left alone providing a truly encompassing classification system of meditation
techniques. Our research aimed at filling this gap. By providing an copious list of commonly
practiced meditation techniques (Chapter 2) and presenting the first empirically-derived
classification system of meditation in the present paper, we hope to contribute to an ongoing
discussion and to an empirically grounded foundation for studying the effects of meditation,

and, thus, working towards a future all-embracing theory of meditation.

Recently, researchers have begun to compare selected meditation techniques (Amihai & Ko-
zhevnikov, 2014; Fredrickson et al., 2017; Kropp & Sedlmeier, 2019; Lumma et al., 2015; May
et al., 2014; Trautwein et al., 2020) or proposed extended theoretical models and classification
systems (Dahl et al., 2015; Holzel et al., 2011; Lutz et al., 2015; Nash & Newberg, 2013; Schmidt,
2014; Vago & Silbersweig, 2012). Other researchers have elaborated on ancient theories of
meditation tied to specific Hindu or Buddhist systems of thought (Grabovac et al., 2011; Lutz et
al., 2007; Sedlmeier & Srinivas, 2016, 2019). Whereas the latter approaches refer to specific
combinations of meditation techniques, which are embedded in ethical and spiritual contexts,
the former ones analyze and explain actually practiced meditation techniques, sometimes
acknowledging but mostly bypassing ethical or spiritual context. Consequently, it seems hard
to see through this variety of models and approaches, which reveal a lacking consensus among

researchers.

Therefore, in an attempt to clarify and simplify these issues, we chose to develop a new
classification system in a bottom-up way, relying on the judgements of experienced meditators.
A similar approach has already been successfully employed in a study deducing a working
definition of meditation by repeatedly asking a panel of seven experts in meditation research

(Bond et al., 2009). In the present study, we requested a large sample of experienced meditators
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to compare a set of diverse, but commonly practiced meditation techniques according to the
similarity of their expected general effects on practitioners. This approach was based on recent
findings demonstrating how different meditation techniques yield different effects —
phenomenologically, neuroscientifically and psychologically. Hence, we concluded that this
variety of effects could provide a valuable means in detecting underlying dimensions that could
help to structure the immense variety of meditation techniques. In the following, we will give

an overview on the current state of the art.

Neuroscientific research has repeatedly shown differing brain activation and deactivation pat-
terns during diverse meditative states following diverse meditative practices (Fox et al., 2016;
Tomasino et al., 2014). Also, a growing body of research has found differential effects of specific
types of meditation (Goyal et al., 2014; Ospina et al., 2007; Sedlmeier et al., 2012, 2018; Singer
et al., 2016). So far, most research on the effects of meditation has been conducted without
much theoretical foundation and has mainly been limited to four types of meditation: focused
attention (mainly on the breath or the body), open monitoring, loving-kindness or compassion

meditation, and mantra meditation (mostly Transcendental Meditation).

This limitation is probably due to the historical development of meditation research. While the
70’s saw considerable research efforts in examining the effects of Transcendental Meditation,
the 90’s brought a huge interest into mindfulness meditation which keeps growing to the pre-
sent (Schmidt, 2014). Meditation, though, is very diverse in itself, although it has been and is
still largely being treated as a unitary construct. This is also reflected in the wide-spread use of
“mindfulness meditation” as a synonym for meditation. A first attempt to differentiate medita-
tion into “focused attention” (FA) and “open-monitoring” (OM) practices was brought forward
by Lutz and colleagues (2008). Yet, as contemplative research kept expanding, more and more
practices entered the field of interest. Whereas many models focus on describing the working
mechanisms of mindfulness meditation (Grabovac et al., 2011; Grossenbacher & Quaglia, 2017;
Holzel et al., 2011; Y.-Y. Tang et al., 2015), Vago and Silbersweig (2012) were one of the first
to propose diverse working mechanisms for three different styles of mindfulness meditation.
These three styles of meditation are concentrative (FA), receptive (OM), and ethical enhance-
ment (EE, e.g., loving-kindness or compassion) practices. Accordingly, now, “loving-kindness”
and “compassion meditation” have been recognized as representatives of a new category as these
practices entail elements of both, focused attention and open-monitoring styles of practice (Lip-
pelt et al., 2014). More recent accounts have broadened the focus even further, as we will see

in a moment.

Still, comparative studies have mainly focused on the above-mentioned four types of medita-
tion, i.e., focused attention, open monitoring, loving kindness or compassion meditation, and
mantra meditation. Studies empirically comparing some of these meditation techniques found
differences in, e.g., dispositional mindfulness (Cebolla, Campos, et al., 2017), creativity (Colzato
et al., 2012), attention (Lee et al., 2012), affect (May et al., 2014), phenomenological experience
(Przyrembel & Singer, 2018), or heartrate variability and perceived effort (Lumma et al., 2015).
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These differential effects highlight the possibility of categorizing meditation techniques into
clusters of similar techniques according to their effects. Interestingly, another study (Amihai &
Kozhevnikov, 2014) has shown that effects on the nervous system and cognitive performance
depend more heavily on the tradition in which meditation is practiced than on the type of
attentional system involved. Moreover, the framework in which certain meditation techniques
are practiced seems to be of profound importance (Hunt et al., 2018; Trives, 2018; Wachholtz
& Pargament, 2005). This rising complexity requires more complex models in explaining and

classifying meditation.

Diverse meditation techniques have distinct effects. This finding has led to a few new proposals
in classifying meditation including a greater variety of meditation techniques from different
backgrounds. Nash and Newberg (2013) chose to classify meditation practices into three do-
mains of conjunct methods and states, i.e., cognitive, affective and null domains. Another pro-
posal (Dahl et al., 2015) categorizes meditation into three families, i.e., attentional, constructive,
and deconstructive. Both proposals share certain commonalities. The cognitive domain and the
attentional family both entail focused attention and open-monitoring practices. The affective
domain and the constructive family both comprise techniques that aim at altering emotional
responses, such as loving-kindness and compassion meditation. Dahl and colleagues, however,
expand the focus of this category and include Christian prayer and taking vows into their con-
structive family. The interpretation of the last category varies to some extent. While both ap-
proaches describe techniques and states aiming at dissolving the sense of self, closely related to
“nondual awareness” (Josipovic, 2010), Dahl and colleagues (2015) also include other “insight-
oriented” practices, like the Buddhist Foundations of Mindfulness, Vipassana, Dzogchen, Koan,

Mahamudra, and Muraqgaba (a Sufi technique).

Yet, as reasonable as these considerations may be, these proposals have largely been derived
top-down and, thus, might be limited by researchers’ personal expertise and experience. Con-
sistent with this assumption, they omit several important and commonly practiced meditation
techniques, especially from the Hindu context. Additionally, experienced meditators from the
respective traditions might not agree with these classifications as the proposed clusters might

be misguided attempts at throwing together “apples and oranges”.

Other approaches acknowledged these problems and devised phenomenological features or tax-
onomic keys to help researchers and practitioners describe what they are doing during medita-
tion (Lutz et al., 2015; Nash & Newberg, 2013; Schmidt, 2014). Most taxonomies include ques-
tions on the object of meditation, the mental faculty or attentional mode employed, and the
practical context of the practice (including questions on posture, guidance, setting, and breath-
ing). They also touch on the effort, stability, and attitude or motivation behind the practice, or
include questions on the axiological or traditional framework in which a practice is conducted.
Furthermore, Lutz et al. (2015) emphasize cognitive and attentional factors, like degree of dere-
ification (i.e., interpreting mental contents as mental processes rather than accurate depictions

of reality), meta-awareness, and clarity. These taxonomies provide researchers and practitioners
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alike with valuable means of accurately describing their practice and allow to group or map
meditation practices according to their phenomenology and contextuality. Still, the sheer num-
ber of taxonomies makes it difficult to detect commonalities amongst practices. Additionally,
the variety of meditation techniques exacerbates finding an all-embracing definition of

meditation and to properly differentiate meditation from other mind-body practices.

When people talk about meditation they often refer to someone sitting silently in a cross-legged
position with closed eyes and searching for some inner silence or truth. This may be due to the
historical development of meditation and meditation research in the West (see above) but can-
not account for the immense variety of meditation practices found across different spiritual
traditions. Interestingly, especially those approaches coming from our own western Christian
context, or from related Abrahamic traditions like Sufi mysticism and the Jewish Merkabah,
have gotten less attention. Only now, there is an increasing interest into a more broad scientific
exploration of meditation in its many forms, including rather atypical practices like Osho’s dy-
namic meditation (Bansal et al., 2016) or Kundalini Yoga (Peng et al., 2004). Yet, this broaden-
ing of the scope makes it even more difficult to find an overarching definition of what is actually
meant by meditation. Some voices even discard the notion of finding a definition that “suits all”
types of meditation (Schmidt, 2014). In the following, we will give some examples of the aston-

ishing variety of definitions that have been brought up so far.

(1) “The term meditation refers to a family of self-regulation practices that focus on training
attention and awareness 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” (Walsh & Shapiro, 2006, p. 228).

(2) “Meditation is an art of being serene and alert in the present moment, instead of con-

stantly struggling to change or to become” (Deshmukh, 2006, p. 2239).

(3) “Three main criteria have been defined as essential to any meditation practice: the use
of a defined technique, logic relaxation [i.e., not intending to analyze, judge or expect],
and a self-induced state/mode. Other criteria deemed important [by meditation experts]
involve a state of psycho-physical relaxation, the use of a self-focus skill or anchor, the
presence of a state of suspension of logical thought processes, a religious/spiritual/philo-

sophical context, or a state of mental silence” (Bond et al., 2009, p. 135).

(4) “A complex neural practice that induces changes in neurophysiology and neurochemis-
try of brain resulting in altered neurocognition and behavior in the practitioner” (Jaseja,
2009).

(5) “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 spir-
itual or experiential and existential insight, or of achieving improved psychological well-
being” (West, 2016, p. 4).
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(6) “A contemplative practice [e.g., meditation] is multi-generational, embedded in a com-
munity, has certain features which include an alteration of body and/or mind, a certain
kind of purpose or goal. There is a recipe (i.e., instructions) to achieve this goal, plus
criteria for progress towards this goal which can be evaluated by evaluators from the

community” (Dunne, 2018).

These six definitions are representative of opposing inclusion and exclusion criteria deemed
important for labeling a practice meditation, or not. Some definitions are very specific (1, 3, 5),
whereas others are rather broad (2, 4, 6). Specific definitions may be appropriate for
investigating clear-cut research questions, they might, however, not account for the diversity
of practices labeled “meditation”. Let’s consider the Sufi whirling technique (i.e., spinning
around one’s own axis with arms spread out). This practice is generally considered a meditation
technique aimed at “gaining greater spiritual or experiental insight” (5), it is thought to train
awareness (1), and is a self-induced state of suspension of logical thought processes taking place
within the context of a spiritual tradition (3). However, it does not necessarily involve a psycho-
physiological relaxation (3), and does not necessarily focus on bringing mental processes under
greater voluntary control (1), and might not be considered as dwelling upon a single object or

experience (5).

On the other hand, very broad definitions could be very inclusive of diverse meditation
techniques, but might broaden the scope too far by including practices generally not considered
to be meditation techniques. This proves to be a tricky question, though. Can dancing, prayer,
CrossFit or mindfully doing the dishes be considered meditation techniques or not? Where do
we draw the line? According to definitions (2), (4), and (6) almost all the practices mentioned
above would count as meditation. However, inducing “changes in neurophysiology and neuro-
chemistry of brain resulting in altered neurocognition and behavior in the practitioner” (4)
would also be true for experiences involving taking hallucinatory drugs or doing any kind of
sports. As Ospina and colleagues (2007) point out, it might be “impossible to select components
that might be considered universal or supplemental across practices” (p. 3). It might well be,
that the only thing all meditation practices have in common, is the fact they are being called

“meditation”.

This was the starting point for our research. We decided to approach the above-mentioned
difficulties from a completely different perspective involving experienced meditators from di-
verse traditions in the process of gathering, selecting and grouping meditation techniques. We
wanted to include as many different contexts, schools and traditions as possible. This bottom-
up methodological approach differs fundamentally from any previous study, and stands in line
with several researchers demanding a more rigorous investigation into the variety of meditation
techniques (Ospina et al., 2007; Travis & Shear, 2010). Our aim was to develop an empirical
classification system of meditation techniques and to expand the scope of meditation practices
under investigation. Thereby, we hope to inspire work towards developing one or more

comprehensive theories of meditation.
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As mentioned above, meditation techniques are often taught in a specific context, tradition or
belief system. This context can influence the effects of meditation immensely (Amihai & Ko-
zhevnikov, 2014; Hunt et al., 2018). Yet, little is known about the differential effects of specific
meditation techniques, not to mention their interaction with context factors. For this reason,
we chose to extrapolate basic meditation techniques common to many different contexts and
traditions. This makes them easily accessible and understandable to many practitioners of di-
verse backgrounds and, thus, to researchers interested in the basic working mechanisms of med-
itation. Employing a bottom-up approach, we conducted two preparatory studies to extract di-
verse and recurring meditation techniques found in various spiritual traditions (see Chapter 2).
With this, we hope to provide a framework which is independent of tradition-specific

knowledge and easily applicable in any meditation (research) context.

Two preparatory studies were carried out to evaluate and deduce basic meditation techniques
to be classified in the current study. In the first study (Chapter 2—Study 1), we collected all
meditation techniques we could find through literature search and by conducting guided inter-
views with 20 experienced meditators from diverse traditions such as Tibetan Buddhism, Ther-
avada Buddhism, Zen Buddhism, Yoga, Hinduism, Tantra, Sri Chinmoy, Kundalini Yoga, Osho-
Meditation, Christianity, Sufism, Brahma Kumaris and Qi Gong. Interviews focused on the cen-
tral question “When you meditate, what exactly do you do?”. The literature search included
meditation manuals from different schools as well as research papers that included detailed de-
scriptions of meditation practices (e.g., Dahl et al., 2015). This exhaustive search resulted in a
list of 309 meditation practices that were reduced in several steps. Duplicates were removed,
similar techniques were subsumed into one category, the level of abstraction was increased for
techniques that were too specific, and techniques were excluded that were either too vague in
their description (e.g., “catharsis”), or that were considered meditation practices of daily life
rather than “formal practice” (e.g., mindfully doing the dishes). Technical terms (e.g., “chakra”)
were replaced by more commonly used words (e.g., “energy center”) to make practices more

easily comprehensible. This reduction led to a list of 50 basic meditation techniques.

The second preparatory study (Chapter 2—Study 2) focused on exploring the prevalence, pop-
ularity, and comprehensiveness of our selection of 50 meditation techniques, and examined
their underlying factor analytic structure. In a broad online survey, 637 experienced meditators
from diverse meditation backgrounds provided data on how much experience they had with
each of these 50 techniques. We found that all techniques were commonly used and could be
grouped into seven factors. These factors represent groups of techniques that are commonly
practiced together and correlate with the respective traditions they were derived from, but also
span different traditions. In addition, we identified the 20 most popular meditation techniques

widely practiced across many traditions (see Materials, Table 1).

This final selection of 20 techniques formed the basis of the current study, which focused on
examining the structure underlying these diverse techniques. These structural investigations

should be based on similarity ratings of general effects that might be expected when meditators
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engage in practicing these meditation techniques. We decided to focus on general effects, be-
cause previous findings suggest that diverse meditation practices yield differential effects (Fox
et al., 2016; Sedlmeier et al., 2018). Furthermore, we were interested in the most general
intuitions associated with these techniques and, thus, did not further discriminate

phenomenological, psychological or behavioral effects in our investigation.

We chose to pursue a purely statistical approach in this venture rather than referring to pre-
existing concepts based on traditions or theoretical approaches. On the one hand, we were in-
terested in identifying dimensions along which these 20 techniques could be classified and dif-
ferentiated. On the other hand, we took an interest in potential clusters of similar meditation
techniques that could be identified within these dimensions. These dimensions and clusters
should form the basis of a new, empirically-derived classification system for meditation tech-

niques.

Method

Procedure

The current study used multidimensional scaling (MDS) as a tool for uncovering latent dimen-
sions of diverse meditation techniques (Borg et al., 2018). Moreover, MDS techniques enable a
researcher to produce a typology or, in our case, clusters of similar techniques using the judg-
ments of a diverse set of individuals who are blind to the purpose of the study. Hence, MDS-
based typologies are less prone to researchers' biases than typologies developed through other
methods (Robinson & Bennett, 1995). Accordingly, we employed MDS in our study for both
means, detecting implicit dimensions and deriving clusters of similar techniques. The great ad-
vantage of the present method is that we can use the intuitive knowledge of the experienced
meditators without additional rationalizations that might occur if we asked them directly about
underlying dimensions for classifying meditation techniques. The procedures followed in this
study and the results are discussed below. The data were collected in accordance with ethical

guidelines pertaining to the use of human subjects.

We devised an online survey to compare the 20 most popular meditation techniques identified
in the two above-mentioned preliminary studies (see Materials, Table 1) according to their sim-
ilarity as perceived by experienced meditators. Participants saw the upper half of a matrix listing
all 20 meditation techniques horizontally and vertically. They were asked to rate the similarity
of each technique on a scale from 0 (no similarity at all) to 10 (very high similarity). The in-
struction read “Please indicate for each of the following meditation techniques how similar it is
to each other technique regarding its general effects.” The instruction was phrased deliberately
in a very general way and left open to participants’ interpretation because we were interested

in detecting general structures and intuitive typologies associated with these 20 meditation
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techniques. If participants did not know a specific technique enough to rate it, they could enter
-1 as a missing value. To control for potential sequencing effects, the order of presentation for
the 20 meditation techniques was determined randomly for a first questionnaire. A second ques-
tionnaire was constructed with the order reversed. Each participant was randomly assigned one

of the two questionnaires.

Participants

The survey was sent to all participants of the second preparatory study mentioned above (Chap-
ter 2—Study 2) who had provided their e-mail addresses and consented to participate in further
studies. A total of 102 experienced meditators completed the survey. Two participants were
excluded because one did not provide sufficient data on his/her meditation routine, and one
filled all answer fields with the same number. The final sample comprised 100 experienced
meditators. The mean age was 52.90 years (SD=10.78), the youngest participant being 26 years
and the oldest 74 years old. 58.8% of the participants were female, and 93.0% were currently

living in Germany.

Of all participants, 55.0% reported holding a university degree, 18.0% have completed higher
education, 8.0% have completed their doctorate, and 11.0% are holding a professional degree.

37.6% are currently working as an employee, 28.7% are self-employed, and 16.8% are retired.

Meditation Experience and Background

Participants had practiced meditation from two years up to 46 years, the mean meditation ex-
perience being 15.10 years (SD = 10.34). On average, they stated practicing meditation 6.97
times a week (SD = 5.48) for a mean of 31.90 minutes per session (SD = 22.60). 92.9% of all
participants stated meditating regularly in the present, whereas 7.1% stated having meditated

regularly in the past, but not in the present.

Participants were asked to select the tradition(s), the meditation techniques they practiced,

were affiliated with. They reported practicing in the following traditions:

e Zen (n=35)

e Theravada, Vipassana (2= 31)

e Tibetan Buddhism (2= 29)

* Yoga, Kundalini Yoga (22=55)

e (Osho meditation (nn=10)

e Other Hindu traditions, such as Vaishnavism, Sri Chinmoy, Sri Aurobindo, Mother
Meera, Ramana Maharshi, Deepak Chopra, and Transcendental Meditation (22 = 15)

e Mindfulness, MBSR (n=31)

e Christianity (2= 10)

e Sufism (n=06)

e Qigong, Tai Chi (n=3)
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e Judaism, Merkabah (n=1)
e No Tradition, Free Meditation (2= 13)
o Other (n=23)

Several participants had been practicing in different contemplative traditions, therefore, the
total number of allocated traditions (N=242) surpasses the total number of participants (N=100).
33.7% of all participants practiced in only one tradition, 48.5% practiced in two or three tradi-
tions, and the remaining 17.8 % practiced in more than three traditions. These traditions could
belong to a similar background, e.g., diverse Buddhist traditions, or could differ in their back-

grounds.

Materials

Participants were asked to rate the similarity of the 20 basic meditation techniques listed below.

Table 1 displays the full description of each technique (as it was used in the survey) as well as

the abbreviations utilized in the following text.

Table 1

List of 20 Basic Meditation Techniques Used in the Present Study, in Their Abbreviated and

Full Descriptions
Abbreviated Description Full Description
Repeating syllables Repeating syllables, words or phrases either mentally or loudly

Manipulating the breath

Contemplating on question

Walking and observing senses

Lying meditation

Concentrating on energy centers
or channeling

Observing the body

Singing Sutras or Mantras

Contradiction or paradox

Body scan

Voluntary manipulation of breath, e.g., reducing the strength of
breathing or "pranayama" with holding one's breath

Contemplating on a spiritually important question (e.g., "Who am I?")

Walking and being mindful of sensory perceptions (movement of the
feet, legs, clothing, air, hair etc.), coordinating it with the breath if
necessary

Lying down and going into a state of deep relaxation while being fully
conscious

Concentrating on one or subsequent locations in the body/ “energy
centers” (e.g., abdomen or Chakra, Dan Tien), including “channeling
energy” through certain pathways (e.g., spine)

Observing how bodily sensations arise without adhering to them
Singing Sutras/Mantras/invocations, alone or together with others

Concentrating the mind on something contradictory or complex
without thinking discursively about the contradiction (e.g., Koan,
Mahavakyas)

Scanning the entire body (e.g., body scan), including perceiving and
releasing occurring emotions and tensions
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Sustained concentration on an object or a visualized object (e.g.,

Concentrating on an object . . .
Kasina, geometrical pattern, picture of the master)

Meditation with movement Carrying out predetermined, meditative sequences of movements
Sitting in silence Sitting in silence (e.g., Shikantaza)

Observing thoughts or emotions Observing how thoughts or emotions arise without adhering to them
Breath abdomen Being mindful of the rise and fall of the abdomen while breathing
Opening up for blessings Opening oneself up to blessings and inspiration

Meditation with sound Meditation with sound (e.g., humming, or singing bowls)

Cultivating compassion, sympathetic joy, equanimity, loving kind-
Cultivating compassion ness! (for oneself, friends, neutral people, enemies, the whole world),
including Tonglen

Being mindful of the sensations arising in the nose during inhalation

Breath nose .
and exhalation

Visualization practices (e.g., heart as an opening rose blossom, body
Visualization expanding in all directions, combining inhalation and exhalation
with imagination of energy, light, smoke etc.)

Results

Multidimensional scaling can be applied to any similarity matrix. Thus, each participant’s rat-
ings could serve as the basis for analysis. However, as an individual’s ratings can be very sub-
jective or limited to his or her personal experience, we calculated the means of the similarity
judgments across all participants. On the basis of the resulting similarity matrix, we performed
a multidimensional scaling analysis using SPSS’s program PROXSCAL. Following recommen-
dations by Borg et al. (2018, p. 78), we applied a multiple random starts configuration (2=1000)
and a stress convergence of .00001. Model fit was measured using the stress value, a measure
depicting the aggregated representation errors of each data-distance pair (Borg et al., 2018, p.
29). Kruskal’s stress values for the one-, two-, and three-dimensional models were .207, .043,
and .020, respectively. Adding the second and third dimensions reduced stress (by .164 and
.023, respectively), suggesting an increasingly better fit with the data. The improvement from
the two- to the three-dimensional model was negligible, though. Therefore, we opted for the

two-dimensional model (Figure 1).

1 These four features are derived from Buddhist teachings which are called “brahmaviharas”. They
refer to four “divine abidings” or “sublime states” which can be cultivated through meditation (Buswell Jr.
& Lopez Jr., 2014, p. 385). Cultivating these virtues, namely, loving kindness, compassion, empathetic joy,
and equanimity, can help to counter “unwholesome states” like greed, ignorance and hatred, and may lead
to living a more balanced life.
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Figure 1

Overall Multi-Dimensional Scaling (MDS) Solution, Based on Average Similarity Judgments of
n = 100 Experienced Meditators
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The statistical method of multidimensional scaling returns a dimensional output with poten-
tially meaningful clusters, which are open to interpretation by the researcher. Thus, we thor-

oughly inspected Figure 1 and arrived at the following interpretation decribed below.

Dimension 1 has cultivating compassion and other brahmaviharas (see footnote 1), contemplat-
ing on a spiritual question, concentrating on a contradiction or paradox, and singing Sutras or
Mantras on one extreme. At the other end are scanning the body, observing the abdomen or
the nostrils while breathing, lying meditation, and manipulating the breath. Meditation tech-
niques with a more abstract or conceptual focus received lower scores, while those with a higher
amount of body-orientation received higher scores. Therefore, we decided to label this dimen-

sion “amount of body orientation”.
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Dimension 2 has sitting in silence, concentrating on a contradiction or paradox, lying medita-
tion, and observing thoughts or emotions at one end of the spectrum, while meditation with
movement, walking and observing senses, and manipulating the breath are at the other end.
Lower scores reflect a more passive, still and contemplative kind of meditation practice, while
higher scores reflect more (bodily) active kinds of meditation practices. This dimension was

labeled “activation”.

We identified seven clusters of meditation techniques by visual inspection (Figure 2). The big-
gest cluster includes five techniques that have a strong focus on observing the body, the breath
or sensory perceptions, and was labeled “body-centered techniques” (middle right). It also in-
cludes concentrating on locations in the body or “energy centers”. Another cluster comprises
practices that focus on mindfully observing oneself in stillness and was, thus, labeled “mindful
observation”. It includes lying meditation, sitting in silence, and observing thoughts and emo-
tions. These meditation techniques are relatively close to so-called “open-monitoring” tech-
niques (see respective descriptions in Table 1). Manipulating the breath, walking and observing
senses, and meditation with movement could be grouped into a broader cluster of “meditation

with movement”.

Four smaller clusters were identified on the other side of the diagram, towards the more con-
ceptual or object-oriented end. One cluster comprises concentrating on a contradiction or par-
adox and contemplating on a spiritual question and was labeled “contemplation”. The second
cluster includes visualizations, and concentrating on an object or a visualized object, and was
labeled “visual concentration”. The third cluster comprises opening oneself up to blessings, and
cultivating compassion, loving-kindness, sympathetic joy, and equanimity, and can be seen as
a cluster of “affect-centered techniques”. The forth of the smaller clusters includes repeating
syllables, words or phrases, singing Sutras or Mantras, and meditation with sound, and was la-

beled “mantra meditation”.

These two dimensions, plus the seven clusters of meditation techniques, constitute our proposed

new classification system of meditation techniques.
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Figure 2

Overall Multi-Dimensional Scaling (MDS) Solution with Indicated Clusters and Labels
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Differences Between Traditions

Results from one of the preliminary studies (Chapter 2—Study 2) identified differences in usage
and popularity of certain meditation techniques between meditators of two major traditions,
i.e., Buddhist and Hindu meditators. Therefore, we decided to conduct another two multidi-
mensional scaling analyses for these two subgroups. We wanted to see whether meditators from
these two traditions have different conceptions about clusters and dimensions of basic medita-

tion techniques.

Participants who stated practicing in one or more Buddhist traditions (i.e., Zen, Theravada,
Vipassana, Mindfulness, or MBSR), but in no other tradition from another spiritual background,
were allocated to the group of Buddhist meditators (N=27). Participants practicing in one or
more Hindu traditions (i.e., Yoga, Kundalini Yoga, Hindu traditions, or Osho), but in no other
spiritual tradition, formed the group of Hindu meditators (N=20). Participants of any other spir-

itual or mixed spiritual backgrounds were excluded from the following analyses.

In accordance with the results mentioned above, we selected two-dimensional models with
Kruskal’s stress values of .054 (Buddhist), and .048 (Hindu), respectively. These values indicate
an adequately good, but not perfect fit between model and data. Figure 3 shows the solution for
Buddhist meditators, and Figure 4 for Hindu meditators (the original solution was mirrored

along the X-axis to increase comparability between solutions), respectively.

First, both figures indicate a high congruence between ratings. Both solutions, Buddhist and
Hindu, bear similarity not only to each other, but also to the overall solution described above.
Moreover, both solutions exhibit similar dimensions, namely “amount of body orientation” as
Dimension 1, and “activation” as Dimension 2, and similar clusters of techniques. However, and
importantly, some of the techniques have slightly shifted their position and/or affinity to the

afore-mentioned clusters (printed in bold type).
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Figure 3

Multi-Dimensional Scaling (MDS) Solution for Buddhist Meditators (n = 27)
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The solution for Buddhist meditators shows basically the same cluster structure as the overall
solution, with two small peculiarities. First, the technique walking and observing senses shifted
from the “meditation with movement” to the “body-centered meditation” cluster. This appears
reasonable when looking at Buddhist traditional practices where walking meditation is com-
monly practiced alternating with breathing meditation (Kornfield, 2009; Sedlmeier, 2016). Sec-
ond, the distances increased between opening up to blessings and cultivating compassion, and
visualizations and concentrating on an object, respectively. This may be indicative of an assum-

edly greater differentiation of these techniques in Buddhist meditators.
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Figure 4

Multi-Dimensional Scaling (MDS) Solution for Hindu Meditators (n = 20)
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Looking at the solution of Hindu meditators, both dimensions can be replicated, again. Looking
closer, certain shifts in location lead to changes in some clusters. Contrary to the Buddhist so-
lution, opening oneself up to blessings and cultivating compassion remain in the same cluster.
However, both techniques moved further away from the “visual concentration” cluster, and
now appear to be closer to the cluster of “mantra meditation”. Second, the body scan has left
the cluster of “body-centered techniques” and joined lying meditation and observing thoughts
and emotions. This appears reasonable with regard to Hindu practice traditions, especially in
the Yoga context where the body scan is commonly practiced in a supine position (Ott, 2013).
Third, two techniques appear to form categories of their own as they are distant to and cannot
be grouped with any of the other clusters. These two techniques are “sitting in silence” and

« . : »
concentrating on energy centers or channeling”.
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All in all, there is remarkable conformance between the original solution and both solutions
from Buddhist and Hindu meditators, respectively. At the same time, both solutions reveal tra-
dition-specific particularities that can easily be attributed to traditional frameworks and modes
of practice. This gives further evidence to the general validity of the proposed classification

system.

Discussion

This study arrives at a novel classification system for meditation techniques: the first to have
been devised in an empirical and systematic bottom-up way. Drawing upon results from exten-
sive preparatory studies (Chapter 2) we employed multidimensional scaling (MDS) to the simi-
larity ratings of 100 experienced meditators for 20 well-known and diverse meditation tech-
niques. Thus, our approach is unique not only in its methodology, but also in the variety of

meditation techniques that were included in the analyses.

During the past years, the scope of scientific research has expanded continually to include a
wider range of meditation practices (Dahl et al., 2015; Nash & Newberg, 2013). However, this
expansion has made it even more difficult to find an overarching definition or top-down clas-
sification that could account for the variety found in meditation practices (Schmidt, 2014).
Therefore, we chose to rely on the judgements of experienced meditators, a method that has
already been successfully employed by other researchers in the field trying to find demarcation
criteria for meditation (Bond et al., 2009). This approach has the advantage of getting close-up

practice-based insights from practitioners from a variety of spiritual backgrounds.

Based on our results, we propose a two-dimensional system of classifying meditation according
to (1) the amount of body orientation in the technique, and (2) the level of activation in the
technique. Furthermore, we propose seven main clusters of meditation techniques, namely: (1)
Body-centered meditation, (2) mindful observation, (3) contemplation, (4) mantra meditation,

(5) visual concentration, (6) affect-centered meditation, and (7) meditation with movement.

Taking a closer look at the dimensions and clusters, implicit assumptions of experienced medi-
tators differ fundamentally from afore-mentioned theoretical proposals. Former proposals have
focused on cognitive variables to describe and differentiate meditation techniques with the pop-
ular “focused attention” (FA) and “open monitoring” (OM) distinction (Lutz et al., 2008) leading
the way. But also newer models (Dahl et al., 2015; Nash & Newberg, 2013) have attributed
differences in techniques largely on diverse cognitive mechanisms or attentional modes at work.
Thereby, the involvement of different cognitive mechanisms should result in differential ef-
fects. For instance, meditation practices from the attentional family (Dahl et al., 2015) should
increase attention and decrease mind-wandering, whereas meditation practices from the con-

structive family might affect the regulation of emotion.
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Meditation Is Inherently Embodied

Quite on the contrary, our MDS solution does not depict cognitive, but rather embodied di-
mensions. Both dimensions, amount of body orientation and level of activation, are closely re-
lated to bodily processes. They have been taken into account in previous descriptive or taxo-
nomic systems (Nash & Newberg, 2013; Schmidt, 2014), but have not been considered as central

dimensions, yet.

It seems that, according to experienced meditators, meditation is inherently somatic. This is in
line with research on “embodied cognition” (Damasio, 2006; Varela et al., 2016). Antonio Dama-
sio (2006; 2012) convincingly argues that past and present states of the body heavily influence
the contents and processes in the brain and that body-based emotions and feelings shape our
mind. Nowadays, there is growing consensus among researchers that cognition is shaped by
both, top-down (descending pathways from the cerebral cortex) and bottom-up (ascending
pathways from the periphery) processes (Barsalou, 2010; Clark, 1999; Thompson & Varela,
2001; Wilson, 2002; Winkielman et al., 2015). This view has also been recently discussed in the
context of contemplative science and mindfulness research (Cebolla et al., 2016; Kerr et al,,
2013; Khoury et al., 2017; Michalak et al., 2012).

Meditation places the focus of attention onto those ascending and descending inner processes,
making them more salient in consciousness. Many, if not all, meditation practices emphasize
directing attention to interoceptive and/or exteroceptive signals. Whether meditators observe
all incoming (sensory or mental) stimuli, develop compassionate feelings for others, silently
repeat a mantra, or explicitly focus on bodily mechanisms such as the breath: the body remains
a constant companion in all their endeavors. Likewise, Buddhist teachings emphasize that body
and mind are equally valid objects of meditation, and encourage practitioners to use awareness
of the whole body as a somatic anchor for mindfulness, or, in other words, cultivate an embod-
ied form of mindfulness (Analayo, 2016). Thus, it appears shortsighted to define meditation
based on purely cognitive or attentional dimensions. We suggest that all meditation techniques
have a somatic component and meditation is inherently embodied. We ground these assump-

tions in the results of our empirical analyses.

It is surprising, though, that meditators implicitly classify meditation techniques on embodied
dimensions, although we had requested them to judge the similarity of general effects of these
techniques. We do not know whether participants judged techniques according to similar phe-
nomenological experiences likely to occur during the practice of the specific technique or ac-
cording to similar psychological outcomes following the prolonged practice of the technique. It
might well be that they considered the one or the other, or both, or something completely
different. But, we can probably assume that these diverse interpretations of the question were
leveled out by agglomerating the judgements of 100 participants. Overall, it seems that similar-

ity or dissimilarity of meditation techniques seems to be implicitly attributed to differences in
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the two above-mentioned embodied dimensions, i.e., level of activation and amount of body

orientation.

Yet, one issue that remains unsolved so far is whether similarity on these two dimensions cor-
responds to differences in actual effects, too. Future studies should evaluate whether meditation
techniques judged high in one dimension, e.g., level of activation, lead to similar phenomeno-
logical experiences, neuroscientific signatures, and/or psychological and behavioral outcomes.
They could also compare techniques judged high versus techniques judged low in one dimen-
sion and investigate whether there is a linear increase or decrease of specific effects along this
dimension. A close-up examination of diverse techniques could reveal similar or dissimilar
mechanisms and processes underlying the practice of these techniques and take into account

individual variation between participants.

Expanding Focused Attention and Open Monitoring

The commonly made distinction between FA and OM practices could not be replicated in the
present study, confirming previously voiced considerations (Amihai & Kozhevnikov, 2014).
Also, looking at Buddhist practices, the same meditation objects can serve for concentrative
(shamata) as well as insight (vipassana) meditation techniques (e.g., Pa Auk, 2003). Moreover,
some commonly used techniques, such as the body scan might be arguably seen as a mixture of
(sequentially moving) focused attention and open awareness. So, it might not come as such a
surprise that both, OM and FA practices are displayed in our model in a far more differentiated

way.

Still, it is easier to connect the cluster of “mindful observation” techniques with OM practices
than to make connections to the FA concept. The mindful observation cluster includes three
main practices in which the present-moment experience is approached with an open and re-
ceptive attitude (Bishop et al., 2004). These are sitting in silence, observing thoughts and emo-
tions, and lying meditation. In contrast, FA practices are possibly the most difficult to locate in
our model. Many studies used breathing meditation as a form of FA or “concentrative medita-
tion” (Ainsworth et al., 2013; Manna et al., 2010; May et al., 2014; Valentine & Sweet, 1999).
Mantra meditation has also often been considered a specific form of FA (Fox et al., 2016, p. 211).
On the contrary, some researchers have emphasized a different mode (“automatic self-trans-
cending”) being supposedly active in mantra meditation as it is practiced, e.g., in Transcendental
Meditation (Travis & Shear, 2010). In this form of practice, the repetition of the mantra becomes
successively more subliminal until it fades away into silence. Looking at our MDS solution,
breathing meditation and mantra meditation are very distant from each other, underlining dif-
ferences in presumed effects and mechanisms at work in these two techniques. Therefore, it

does not seem plausible to subsume them into the same category of FA meditation.

Furthermore, observing the breath might be considered concentrative for novice meditators,
but might progress into a more passive and observational mode with growing experience, or

even change back and forth from concentrative to receptive during the same meditation session.
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This would also be true for other practices clustered together in our solution as “body-centered
meditation”, i.e., scanning or observing the body, and concentrating on a location in the body
or on “energy centers’. The only identifiable cluster of techniques with a strong concentrative
focus is the group of “visual concentration” techniques. Conversely, these have a very specific
visual focus (concentrating on an object such as a picture or disc, or visualization techniques).

Thus, they can be considered to be a very specific form of FA.

In conclusion, we would suggest that it might eventually be helpful to discard the rather un-
specific category of FA meditation and replace it by the more specific categories presented in
our empirically-derived MDS solution. This notion needs further empirical investigation,
though. Future experimental intervention studies should evaluate whether the alleged differ-
ences between clusters can be replicated in empirical findings. According to our model, medi-
tation techniques that are closer to each other in the MDS solution should yield more similar

effects than techniques which are further apart from each other.

We encourage researchers to evaluate this new classification system through comparative em-
pirical studies. These studies could investigate short-term and long-term effects of each tech-
nique or cluster of techniques taking into account phenomenological, psychological, behavioral
and neuroscientific aspects. They could also try to capture individual experiences with and re-
actions to these techniques. Single-case research designs (Barlow et al., 2009) seem to be a prom-
ising approach in capturing differential effects of diverse meditation techniques. They enable
custom-tailored measurement and high-resolution recording of specific changes over time, also
regarding individual differences in response to meditation (Sedlmeier et al., 2016). Several au-
thors have pointed out that individual differences might tremendously influence the effects of
meditation (Holzel et al., 2011; Lippelt et al., 2014; May et al., 2014). Also, the phenomenolog-
ical experiences encountered during meditation depend heavily on individual factors, such as
personality or learning history (Schmidt, 2014). This individual variation might be of particular
interest in the context of investigating diverse meditation techniques, especially regarding per-
son-technique-fit. Consequently, future studies should include measures of personality traits

and carefully capture individual responses to different forms of meditation.

Limitations and Future Directions

We are well aware that our choice of practices might have been limited to the regional availa-
bility of meditation teachers and traditions. Still, the comprehensiveness of our selection was
confirmed by a broad sample of experienced meditators in one of the preparatory studies (Chap-
ter 2—Study 2). This allowed us to deliberately choose the 20 most popular and commonly
known techniques for the current study. Additionally, the MDS solutions of ratings of primarily
Buddhist or Hindu meditators were astonishingly congruent with the overall solution, while,
at the same time, revealing tradition-specific particularities. This shows how different tradi-
tional background knowledge can frame responses, even though the question we asked our par-

ticipants was very general in nature. We might have received different answers if our question
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had been more specific, e.g., specifying phenomenological, psychological or behavioral effects.
Yet, this was not the aim of the present study, which rather focused on detecting general struc-
tures and intuitive typologies. Future studies could evaluate more specific typologies of medi-

tation.

One could argue that the 20 techniques, which were investigated in this study, were artificially
constructed and taken out of context. Traditionally, meditation techniques are practiced in a
specific order, in the framework of a specific tradition, or in combination with other practices.
Observing the breath, e.g., is often combined with visualizations or with the repetition of a
mantra. Conversely, little is known about the effects of combined meditation techniques com-
pared to simple techniques. Therefore, it seems promising to investigate and compare both,

simple and combined techniques, and see if there are, indeed, any additive effects.

The same is true for the sequence of practices and the specific framework or traditional context
of practice. To date, there is a scarcity of studies into sequence or framework effects (Holzel et
al., 2011; Lippelt et al., 2014). Nevertheless, some studies have shown a greater perceived effort
for participants who began their practice with loving-kindness meditation compared to begin-
ning practice with breathing meditation or body scan (Kropp & Sedlmeier, 2019; Lumma et al.,
2015). Additionally, a specific traditional background or framework can tremendously influ-
ence the effects of meditation (Amihai & Kozhevnikov, 2014; Wachholtz & Pargament, 2005).
However, these effects may be very complex, specifically regarding the manifold meditation
traditions. For this reason, and as a first step of investigation, we chose to take out meditation
techniques of their traditional context and evaluate their basic effects. This might help to effec-
tively disentangle genuine effects of simple meditation techniques from the effects of their tra-
ditional context. Future studies could compare the effects of bare meditation techniques to a

combined intervention of meditation practice and ethical or philosophical teachings.

Another argument could be that some of the 20 meditation techniques employed in this study
are not simple techniques but rather very broad categories in themselves. For example, volun-
tarily manipulation of breath, visualizations, or meditation with movement are all conglomer-
ates subsuming a lot of diverse techniques. This was our conscious choice in the interest of
brevity. During our preparatory studies we came across a great variety of techniques (/V= 309,
see Appendix A) which had to be considerably shortened for the current study, for pragmatic
reasons. In this way, we ensured that participants’ load during the similarity ratings remained
manageable. At the same time, it allowed for comparisons to be fine-grained enough for our
analysis, incorporating a great variety of meditation techniques. The remaining variety sur-

passes by far the range of meditation techniques examined in earlier studies.

Nonetheless, these broad categories of techniques should be eventually investigated in greater
detail. For instance, manipulating the breath, also often referred to as “pranayama”, can take
many forms. These can range from reducing the strength of breathing, to alternate nostril
breathing with holding one's breath, or even very rapid breathing (Ott, 2013; Ott & Epe, 2018).

Investigations into different forms of “pranayama” or breathing techniques have already shown
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significant and differentiated effects on cardiovascular variables and stress (Bhavanani et al.,
2014; Conrad et al., 2007; Peng et al., 2004; Sengupta, 2012). Still, some traditions regard breath-
ing techniques as preparatory exercises rather than meditation techniques. For this reason, it
would be interesting to further compare the effects of diverse breathing techniques, and, suc-

cessively, compare them to other basic meditation techniques.

The other two broad categories mentioned above can be very diverse, too. Visualizations can
focus on imagining light or fire at different body parts, imagining the body expanding in all
directions, or merging with a visual representation of a deity (a typical Tibetan Buddhist prac-
tice, see, e.g., Amihai & Kozhevnikov, 2014). Meditation with movement includes techniques
of Yoga, Qigong, Tai Chi, Osho meditation and other movement-based meditation traditions.
Apparently, these traditions are incredibly rich in the variety of techniques they offer (Ospina
et al., 2007). Similar to sitting meditation techniques, the variety of meditation with movement
seems limitless. A comprehensive overview of meditation techniques using movement is still
missing in literature. Thus, it seems very worthwhile to take a closer look at these techniques
and disentangle their specificities and working mechanisms. Subsequently, researchers could

compare movement-based meditation techniques to other basic techniques.

In the long run, all of these efforts could contribute to establishing one or more theories of
meditation. This endeavor is not only imperative for the future of scientific research into med-
itation (Sedlmeier et al., 2016), but also highly promising in understanding the phenomenon of
meditation (or the phenomena of different kinds of meditations) more thoroughly. With the
proposed classification system, we hope to have taken an important step toward achieving this

goal and encourage future scientific investigation into this matter.

Conclusion

A broad range of diverse meditation techniques was effectively depicted in the novel classifica-
tion system presented in this paper. This classification system is the first to be derived empiri-
cally by requesting experts’ evaluations. The dimensions depicted in our classification system
shed new light on previous categorizations and shift the focus from cognitive to embodied var-
iables of interest. We hope that our classification system will be useful for future studies and

the development of profound theories of meditation.
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4. WHAT EFFECTS DO DIFFERENT COMPONENTS OF YOGA HAVE?

Yoga is one of the most widely practiced mind-body interventions in the West—with more
and more people joining the trend (Clarke et al., 2015; Eardley et al., 2012). Commonly, it is
used for preventive purposes such as relaxation or stress relief (Park et al., 2016, 2019). Indeed,
a growing amount of research acknowledges the positive effects of yoga on alleviating stress
(Breedvelt et al., 2019; Pascoe et al., 2017), and promoting mental and physical health (Biissing,
Michalsen, et al., 2012; Hendriks et al., 2017; Ross & Thomas, 2010). However, yoga encom-
passes a variety of practices, and it is unclear how these practices relate to the overall effect of
yoga. The ancient discipline of yoga originates from India and includes diverse practices such
as physical postures (asana), breathing techniques (pranayama), meditation techniques (pratya-
hara, dharana, dhyana, samadhi), and ethical teachings (yamasand niyamas) (Feuerstein, 2012;
Telles & Singh, 2013). Research has shown that these practices can yield quite different effects
(Peng et al., 2004; Sauer-Zavala et al., 2013). Conversely, comparative and in-depth studies into
the differential and incremental effects of yoga components are still scarce. Furthermore, past
research has often suffered from poor methodological quality and the high heterogeneity among
yoga interventions. Thus, there have been repeated calls to evaluate and disentangle the effects
of different components of yoga (Gard et al., 2014; McCall, 2013; Riley & Park, 2015; Schmalzl
et al., 2015).

Recent theoretical proposals have delineated possible working mechanisms of various yoga
components. Gard et al. (2014) proposed an integrative framework and neurophysiological net-
work model of yoga focusing on the enhancement of top-down and bottom-up self-regulatory
mechanisms. The authors posit that yoga can be broken down into a skillset of four main tools,
namely, ethics, postures, breath regulation, and meditation. All four tools contribute to an op-
timization of self-regulation and the development of an adaptive stress response. In their model,
ethical beliefs promote the top-down initiation, monitoring and maintenance of behavioral
change. Postures, breath regulation and meditation, on the other hand, elicit both top-down as
well as bottom-up processes. The sustained practice of meditation and “meditation in motion”
during posture and breath practice facilitates top-down attention control, which, in turn, sup-
ports behavioral change. Additionally, the embodied aspect of these practices enhances bottom-
up processes of sensory awareness, viscerosomatic integration and parasympathetic control.
With continued practice, these regulatory pathways are thought to become more automatized,
leading to increased cognitive, emotional and behavioral regulation, and psychological and

physical well-being.

Two other proposals have described yoga as either a modern psychophysiological therapeutic

practice consisting of movement-, breath- and attention-based techniques (Schmalzl et al.,
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2015), or as an ethically grounded, transformational process of exploring values, causes of suf-
fering and eudemonic well-being (Sullivan et al., 2017). Schmalzl et al. (2015) outline the bot-
tom-up neurophysiological and top-down neurocognitive processes that are affected by yoga
movement, breath and attention practices, independent of traditional or ethical background. In
contrast, Sullivan et al. (2017) delineate how the ethical first-person inquiry through yamasand
niyamas can lead to an intentional reorientation of identity, meaning, and purpose in life. Pos-
tures, breath regulation, and meditation can support this process of shifting from the experience

of suffering to the experience of eudemonic well-being.

All of these proposals strongly encourage the empirical investigation and systematic testing of
the hypothesized links and mechanisms. Specifically, they suggest conducting longitudinal,
comparative, or dismantling studies. However, the heterogeneity of yoga styles and the multi-
tude of possible “active ingredients” in yoga makes the investigation of its components chal-
lenging. Modern styles of yoga vary considerably in the emphasis they place on various com-
ponents of yoga. While some styles focus primarily on postures and breathing practices (e.g.,
Iyengar, Hatha), others comprise mainly breathing practices (e.g., Surdashan Kriya) or medita-
tion (Sahaja). Some styles include mantras and chanting (e.g., Kundalini), and still others try to
integrate and synthesize as many aspects and components as possible (e.g., Kripalu). Almost all
styles end their yoga practice with a period of deep relaxation in supine position (shavasana).
For an overview on different yoga styles see McCrary (2013). Scientific yoga interventions mir-
ror this diversity of styles making it hard to draw reliable conclusions about the relative effects

or importance of each yoga component.

The aim of this review is to summarize the current evidence on the differential and incremental
effects of various yoga components. We will first look at intervention studies contrasting dif-
ferent yoga components. Then, we will review all available meta-analyses that have conducted
subgroup analyses based on the inclusion or exclusion of specific yoga components. With this,
we hope to shed light on the undeniable diversity in yoga research and ease future research

efforts on evaluating yoga components.
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Comparative Intervention Studies

The yoga studies reviewed here have examined and, in part, compared postures, breathing tech-
niques, relaxation, chanting, meditation, and ethical education. The degree of specificity and
disassembling of components and practices under investigation varied greatly among studies.
While some compared, e.g., very specific breathing practices to each other, others compared
rather complex yoga interventions to meditation or relaxation techniques. Studies also varied
regarding outcome variables, duration of treatments, methodological quality, sample size, and
population. Table 1 gives an overview of the reviewed comparative studies. We indicated all
components of yoga interventions (postures, breathing, relaxation, meditation, education) that
we were able to identify in the respective articles. The education component refers to any type

of lecture on health, stress management or ethics participants received during their treatment.

Although the specific interventions and treatments varied greatly between studies in Table 1,
combined interventions were generally more effective than simple interventions. Most com-
parative treatments in each study were equal in length. Nonetheless, outcomes were usually
better for treatments combining several elements of yoga practice (Bowden et al., 2011; Melville
et al., 2012; Park et al., 2017; Rohini et al., 2000; Shankarapillai et al., 2012; Shannahoff-Khalsa
et al., 1999, 2019; J. A. Smith et al., 2011). Complex treatments helped to improve depression,
anxiety, mood, sleep latency, interoceptive awareness, emotion and self-regulation, and physi-

ological markers of stress.

Conversely, findings were not always consistent, particularly when two equally complex inter-
ventions were compared to each other. Some studies reported no difference between complex
yoga interventions and progressive muscle relaxation (C. Smith et al., 2007), stress management
(Granath et al., 2006; Wolever et al., 2012), or three forms of (mindfulness) meditation (Gorvine
et al., 2019) on similar outcome variables. Additionally, a complex mindfulness intervention
had a greater effect on working memory capacity than a complex yoga intervention (Quach et
al., 2016). Interestingly, in the latter study, stress and anxiety scores improved for all conditions,
even the waitlist control. Thus, this amelioration could not be attributed to the “active ingredi-
ents” of both treatments. Nonetheless, when simple meditation treatments were compared to
complex yoga interventions, the latter were more effective in improving obsessive-compulsive
pathology and mood (Shannahoff-Khalsa et al., 1999, 2019). This adds to the impression that
combined interventions seem to have stronger impacts than simple ones. In another study, the
combination of yoga and physical exercise outperformed both single treatments in enhancing
well-being and reducing anxiety and stress (Bhat et al., 2012). However, in this study, this might

have also been due to the higher dosage and exercise time in the combined treatment.



Table 1

Results in Previous Studies That Compared Different Components of Yoga

Study Sample Format Intervention Groups Duration of  Results Conclusion
Treatment
Bhat et al. (2012) Healthy RCT 1) Yoga (P, B,R) 3 months Yoga (1) had greater positive effects on Combined in-
adults 2) Physical training (45 min for5  well-being, anxiety and stress compared to  tervention
(n=400) 3) Yoga + physical training days a week;  physical training (2) and control (4), but more effective
4) Control: No treatment in (3) 2 x45 yoga + physical training (3) yielded the
min) strongest effects
Bhavanani et al. Healthy RCT 1) Physical Yoga (P, R) 1 week Both yoga postures (1) and breathing (2) Breathing
(2017) college stu- 2) Yoga breathing (B) (5 sessions of  resulted in significant increases in reaction — more effective
dents 3) Control: No treatment 60 min each)  time to simple visual and auditory stimuli ~ than physical
(n=134) compared to control; Breathing (2) was as-  yoga
sociated with more pronounced changes,
specifically in visual reaction time
Bhogal et al. (2016) Healthy RCT 1) Supine meditation (M) 30 days Supine meditation (1) and shavasana relax- Meditation
college stu- 2) Shavasana relaxation (R) (30 min for 6  ation (2) both increased memory scores more effective
dents 3) Control: Unguided relaxation days a week) compared to control (3), with supine medi- than relaxation
(n=45) (R) tation (1) showing a higher magnitude of
change
Bowden et al. (2011) Healthy RCT 1) Brain Wave Vibration (BWYV) 5 weeks All interventions improved mood, well- Combined in-
adults training (P, B, M, specific (75 min twice  being and stress, but the mindfulness in- tervention
(n=33) rhythmic exercises) weekly) tervention (3) enhanced absorption and more effective
2) Iyengar Yoga (P, B, R) the BWV training (1) improved depression
3) Mindfulness (M, E) and sleep latency
Gorvine et al. (2019) Healthy Quasi-ex- 1) Yoga (P, B, R) 10 weeks Both interventions equally increased No difference
college stu- periment 2) Meditation (3 forms of M) (50 min twice  mindfulness and self-compassion; A posi-  between yoga
dents weekly) and meditation
(n=92)
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tive effect on stress reduction was only ob-
served when both groups were taken to-
gether in calculation

Granath et al. (2006) Stressed in- RCT 1) Kundalini Yoga (P, B, R, E) 1) 10 weeks Both treatments yielded the same benefi- No difference
dividuals 2) Stress management/Cognitive 2) 10 ses- cial effects on stress-related psychological ~ between yoga
(n=33) behavior therapy (CBT)—(E, R) sions over and physiological variables; Yoga (1) hada  and stress man-

4 months  stronger effect on noradrenaline and CBT = agement
(2) on adrenaline levels

Melville et al. (2012) Healthy Rand. 1) Chair-based yoga (P, B, R) 3 days Both treatments significantly reduced psy- Combined in-
adults within- 2) Guided meditation (M) (15min each  chological and physiological markers of tervention
(n=20) subjects 3) Control: No treatment day) stress, including respiration rate; Yoga (1)  more effective

design resulted in a greater number of physiologi-
cal benefits than meditation (2)

Park et al. (2017) Healthy fe- RCT 1) Kripalu Yoga (P, B,R, M, E) 8 weeks Yoga (1) significantly increased interocep-  Combined in-
male col- 2) Cognitive-behavioral stress (60 min twice tive awareness, emotion regulation and tervention
lege stu- management (CBSM)—(E, R) weekly) self-regulation compared to CBSM (2) and  more effective
dents 3) Control: No treatment (waitlist) control (3), and was perceived as more
(n=234) helpful; Both treatments increased physi-

cal function and activity, with yoga (1)
having a more timely effect; No effects
were found on stress, depression, anxiety

Peng et al. (2004) Experi- Within- 1) Baseline: Sit quietly 1 day Compared to baseline (1), mantra medita-  Breathing and
enced med- subjects 2) Mantra meditation (M) (10 min per tion (2) and segmented breathing (4) in- meditation dif-
itators design 3) Rapid breathing (kapalabhati, condition) duced similarly low frequency heart rate fer
(n=10) B) oscillations and high coherence between

4) Segmented breathing (B/M) heart rate and breathing; whereas rapid

breathing (3) increased heart rate and de-
creased HRV and coherence




Quach et al. (2016) Healthy ad- RCT 1) Yoga(P,B,R,E) 4 weeks Mindfulness meditation (2) significantly Meditation
olescents 2) Mindfulness meditation (M, B, (45 min twice improved working memory capacity, in more effective
(n=198) E) weekly) contrast to yoga (1) or control (3); Surpris-  than yoga
3) Control: No treatment (waitlist) ingly, all groups reported decreased levels
of stress and anxiety
Raghuraj et al. Healthy Within- 1) Rapid breathing (kapalabhati, 2 days Alternate nostril breathing (2) did not af- Breathing
(1998) male adults  subjects B) 1) 1 min fect HRV, whereas rapid breathing (1) in-  techniques dif-
(n=12) design 2) Alternate nostril breathing 2) 15 min creased sympathetic activity with reduced  fer
(nadi shodana, B) vagal activity
Rohini et al. (2000) Adults with  RCT 1) Full Sudarshan Kriya Yoga (3 Daily for 4 Depression and anxiety scores decreased Combined in-
Major De- forms of B) weeks for both groups, but with a trend for supe-  tervention
pressive 2) Partial Sudarshan Kriya Yoga (2 riority of the full program (1) more effective
Disorder forms of B)
(n=30)
Shankarapillai etal. ~ Healthy RCT 1) Yoga (B, P, R) — home practice: 1 week Contrary to stress management, yoga sig- Yoga (breath-
(2012) dental stu- breathing (one 60 min nificantly reduced anxiety directly before  ing) more ef-
dents 2) Stress management (E) —home  lecture, daily  and after students’ first periodontal surgi-  fective than
(n=100) practice: listening to ocean home prac- cal procedure stress manage-
wave sounds tice) ment
Shannahoff-Khalsa Patients RCT 1) Kundalini Yoga (B, M, P) 3 months Yoga (1) was more effective in improving Combined in-
et al. (1999) with Ob- 2) Mantra and observing-thoughts (60 min obsessive-compulsive pathology and mood  tervention
sessive- meditation (M) weekly) than a meditation (2) more effective
Compulsive
Disorder
(n=21)
Shannahoff-Khalsa Patients RCT 1) Kundalini Yoga (B, M, P) 4.5 months Compared to mantra meditation (2), yoga Combined in-
et al. (2019) with Ob- 2) Mantra meditation (M) (60 min (1) was more effective in improving obses-  tervention
sessive- weekly) sive-compulsive pathology, mood, depres-  more effective
Compulsive sion and anxiety
Disorder
(n=52)
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C. Smith et al. (2007) Stressed RCT 1) Yoga (P, B,R) 10 weeks Both treatments significantly reduced No difference
adults 2) Progressive Muscle Relaxation (60 min stress and anxiety and improved health between yoga
(n=131) (R) weekly) status; Yoga was more effective in improv-  and relaxation
ing mental health at the end of the inter-
vention, but relaxation outperformed yoga
during follow-up; No changes in blood
pressure
J. A. Smith et al. Healthy RCT 1) Ethical yoga (P, B, M, R, E) 7 weeks Both treatments decreased depression and ~ Combined in-
(2011) college stu- 2) Non-ethical yoga (P, B, R, M) (60 min twice stress, and increased hopefulness and flexi- tervention
dents 3) Control: No treatment weekly) bility; Only ethical yoga (1) decreased anx- more effective
(n=69) iety and salivary cortisol
Wolever et al. (2012)  Stressed RCT 1) Viniyoga (P, B, M, R, E) 12 weeks Both treatments decreased perceived stress No difference
adults 2) Mindfulness-based intervention (60 min and sleep difficulties and improved heart between com-
(n=1239) M, E) weekly) rhythm coherence; Yoga (1) significantly plex interven-
3) Control: No treatment decreased pain levels compared to control  tions

(3); No effects on mood, blood pressure, or
work productivity

Note. P = postures, R = relaxation, B = breathing, M = meditation, E = education, HRV = heart rate variability
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Frequently, the combined yoga treatments mentioned above included some form of yoga pos-
tures or breathing techniques. The latter seem to be particularly relevant. Bhavanani et al.
(2017) found that yoga breathing practice was more effective than yoga postures in enhancing
reaction to visual stimuli. Breathing practice also helped dental students to stay calm during
their first surgical procedure more than a short stress-management lecture (Shankarapillai et
al., 2012). Yoga incorporates a collection of diverse breathing techniques which can have quite
different, sometimes even opposing effects on practitioners (Peng et al., 2004; Raghuraj et al.,,
1998). Brown and Gerbarg (2005) provide an overview on different breathing techniques and
their psychological, physiological and neurological effects, and propose an integrative neuro-

physiologic model.

Commonly, studies compared rather different treatments to each other, such as complex yoga
programs and stress-reduction or mindfulness programs. Only some truly contrasted isolated
components of yoga practice, such as yoga postures versus breathing practice (Bhavanani et al,,
2017), or supine meditation versus supine relaxation (Bhogal et al., 2016). Two studies used an
incremental design comparing the same intervention but removing or adding a specific compo-
nent to it. In both cases the more complex treatment was superior to the reduced one (Rohini
et al., 2000; J. A. Smith et al., 2011). The latter was also the only study explicitly examining the
effects of adding an ethical education component to a yoga intervention (Smith et al., 2011).
They reported a higher efficiency of the ethical yoga intervention on decreasing anxiety and
salivary cortisol. According to traditional yoga experts, yoga should be practiced in its entirety,
including its ethical aspects (Varambally & Gangadhar, 2016). Likewise, a panel of experienced
yoga teachers deemed the cultivation of positive values, attitudes and behaviors as very im-
portant or essential for alleviating mental health conditions (de Manincor et al., 2015). Thus,
future studies should evaluate yoga in its completeness, and disentangle the specific effects of

yoga ethics, postures, breathing practices, and meditation.
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Meta-Analyses Comparing Different Subgroups of Interventions

Next, we looked at meta-analyses comparing yoga interventions based on their inclusion of
diverse practice components. Numerous meta-analyses and reviews have tried to synthesize the
vast amount of yoga studies, but consistently criticized the heterogeneity of studies and the lack
of methodological rigor. Only few explicitly conducted subgroup analyses for studies with var-
ying yoga components. Table 2 gives an overview on these meta-analyses. Meta-analyses vary
with regard to outcome variables, population, sample size, study design of included studies,

control groups, and yoga components under investigation in subgroup analyses.

Some of these meta-analyses included studies on yoga as well as studies on mindfulness-based
interventions, like Mindfulness-Based Stress Reduction (MBSR; Kabat-Zinn, 1982) or its deriv-
atives. We indicated these as such in Table 2. MBSR is one of the most-researched mind-body
interventions to date. It combines mindfulness meditation and Buddhist philosophy with yoga
postures and movement practices. Thus, it is equally complex as yoga. Lately, there have been
several attempts to dismantle and evaluate single components of MBSR interventions. Two
studies requested participants to log their respective daily practice times of each component. In
one study (Carmody & Baer, 2008), yoga practice time was more strongly related to improve-
ments in mindfulness, perceived stress, anxiety, and psychological well-being than formal sit-
ting meditation. Gallegos et al. (2013) found that yoga practice and sitting meditation time were
both associated with higher post-treatment insulin-like growth factor (IGF-1), but only yoga
significantly increased positive affect. Other studies evaluated different components of MBSR
by comparing active treatment groups and found differential effects for yoga postures and di-
verse meditation techniques (Colgan et al., 2016; Hunt et al., 2018; Kropp & Sedlmeier, 2019;
Sauer-Zavala et al., 2013; Stein & Witkiewitz, 2020). In two of these studies, the yoga compo-
nent was found to decrease stress or increase well-being more than meditative components
(Hunt et al., 2018; Sauer-Zavala et al., 2013). Therefore, it seems promising to compare and
evaluate the components of mind-body interventions that share similar practices, such as yoga

and mindfulness-based interventions.



Table 2

Results on Previous Meta-Analyses That Compared Different Components of Yoga

Meta-Analysis  Condition Sample Overall Effects Subgroup Analyses Conclusion
Breedvelt et al. Depression, 23 RCTs Yoga, meditation, mindfilness and MBSR No differences between yoga, medita- No differences be-
(2019) anxiety, and (n=1373) Interventions tion, mindfulness or MBSR interventions tween complex in-
stress in college £=0.61 (overall) terventions
students £=0.42 (depression)
£=0.46 (anxiety)
g=0.42 (stress)
g=0.52 (waitlist control)
£=0.39 (no treatment)
£=0.13 (active control, n.s.)
Chimiklis et al. Youth with 11 studies Yoga, meditation, and mindfulness-based in- Mindfulness-based interventions (e.g. Combined interven-
(2018) ADHD (n=251) terventions MBSR, MBCT) had a greater effect on tion more effective

ADHD symptoms:

g=0.57 (parent report)/ g= 0.23 (teacher re-
port)

Inattention and attention problems:
£=0.35/g=0.31

Hyperactivity:

£=0.39/g=0.22

On-task behavior:

g=1.22 (researcher report)

Executive function (teacher report):

£=0.31 (metacognitive; n.s.)
g=0.67 (behavioral)

hyperactivity than yoga interventions
alone or combined yoga plus meditation
interventions; other measures improved
across all types of interventions
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Child-parent relationship:
g=0.50 (child report)

Parent mindfulness:
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£=031 (ns.)
Parent stress:
g=044
Cramer et al. Chronic ob- 11 RCTs Yoga compared to no treatment: Breathing-based yoga interventions had ~ Breathing more ef-
(2019) structive pul- (n=586) SMD=0.57 (quality of life, n.s.) positive effects on dyspnea, exercise ca- fective than other
monary disease SMD =-0.23 (dyspnea, n.s.) SMD=0.54 (ex- pacity, and predicted forced expiratory combinations
(COPD) ercise capacity) SMD= 0.47 (forced expira- volume in one second compared to no
tory volume in one second, n.s.) treatment; Complex yoga interventions
Positive effects on quality of life, exercise had. positive effects only on exercise ca-
capacity, and predicted forced expiratory pacity
volume in one second when analyses were
limited to studies using the same COPD as-
sessment test
Cramer, Haller, Hypertension 7 RCTs Yoga compared to usual care: One breathing-based yoga intervention Breathing more ef-
et al. (2014) (n=452) MD=-9.65 (systolic BP) MD=-7.22 (dias- that did not include postures (without P)  fective than pos-
tolic BP) was more effective than interventions tures
Yoga compared to exercise: that did (with P)
No difference
Cramer et al. Chronic neck 3 RCTs Yoga compared to usual care: No differences in effects between exer- No difference be-
(2017) pain (n=188) SMD = -1.28 (pain intensity) cise-based (with P) versus meditation- tween yoga postures
SMD = -0.97 (pain-related disability) based yoga interventions (without P) and meditation
SMD = 0.57 (quality of life)
SMD = -1.02 (mood)
Cramer et al. Depression 12 RCTs Yoga compared to usual care: Yoga interventions based on meditation =~ Meditation or
(2013) (n=619) SMD = -0.69 (depression) and/or breathing (without P) were more  breathing more ef-

SMD = -0.00 (anxiety, n.s.)

fective than pos-
tures




Yoga compared to relaxation:
SMD = -0.39 (depression)

SMD = -0.79 (anxiety)

Yoga compared to aerobic exercise:
SMD = -0.59 (depression)

effective for reducing depressive symp-
toms than exercise-based or complex
yoga interventions (with P)

Cramer, Po-
sadzki, et al.
(2014)

Asthma

14 RCTs
(n=824)

Yoga compared to usual care:

Risk Ratio= 10.64 (asthma control)
SMD = -0.37 (asthma symptoms)
SMD = 0.86 (quality of life)

SMD = 0.49 (peak expiratory flow)

Yoga compared to psychological interven-

tions:
SMD=0.61 (quality of life)
SMD = 2.87 (peak expiratory flow rate)

Yoga compared to stretching or breathing
exercises:

No difference

Yoga interventions were only effective
when they included breathing tech-
niques

Combined interven-
tions (esp. breath-
ing) more effective

Ewais et al.
(2019)

Inflammatory
bowel disease

8 RCTs
(n=501)

Mindfulness-based, mindfulness and yoga

Interventions

Stress:

SMD = -0.48 (short term )/
SMD=-0.55 (long term)

Depression:
SMD=-0.29 (n.s.)/ SMD=-0.36

Quality of life:
SMD=0.22 (n.s.)/ SMD=0.38

Anxiety:
SMD=-0.19 (n.s.)/ SMD=-0.27 (n.s.)

No effect on physical outcomes

Yoga and mindfulness interventions
were both effective in reducing stress
and improving quality of life, but one
yoga study outperformed three mindful-
ness studies in decreasing depression and
anxiety scores

Yoga more effective
than MBSR
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Gong et al. Prenatal de- 6 RCTs Yoga compared to active control: Complex yoga interventions (P + R/ B/ Combined interven-
(2015) pression (n=375) SMD = -0.59 (prenatal depression) M) significantly reduced the level of pre-  tions more effective
natal depression, whereas exercise-based
yoga (P) did not
Gothe & Cognitive func- 15 RCTsand  RCTs: Breathing and meditative exercises, but Meditation and
McAuley (2015)  tion 7 repeated g=0.33 (overall) not physical exercises, were consistently ~ breathing more ef-
measures g=0.29 (attention, processing speed) associated with improved cognitive per-  fective than pos-
studies g=0.27 (executive function) formance tures
(n=1894)

g=0.18 (memory, n.s.)
Repeated measures (acute effects):

g=0.58 (overall)
£ =0.49 (attention, processing speed)
£=0.39 (executive function)

£=0.78 (memory)

Hagins et al.

Hypertension

17 controlled

Overall effect:

Significant reductions in BP only in yoga

Combined interven-

2013 studies __ : interventions that incorporated three tions more effective

MD = -4.17 (systolic BP) p

n=1013 __ ; : components of practice (P, B, M), but not

MD = -3.62 (diastolic BP) P p

Yoga compared to usual care/ no treatment: interventions with fewer components

XYoga compared to usual care/ no treatment:

MD = -7.96 (systolic BP)

MD = -5.52 (diastolic BP)

Yoga compared to physical exercise or active

control:

No difference
Hendriks et al. Positive mental 17 RCTs Yoga compared to no treatment: Positive effect of yoga on well-being was  No difference be-
(2017) health in (m=1901) SMD=0.69 (well-being) comparable to the effects of meditation tween yoga and

healthy adults or physical exercise; Mindfulness medita- meditation

No effects on life satisfaction, social relation-
ships, or mindfulness

Yoga compared to physical exercise:

No difference

tion had a greater effect on mindfulness
than yoga
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Kumar et al. Type II diabetes 17 RCTs Yoga compared to control: No effect on any of the three measures Combined interven-
(2016) mellitus (n=1358) SMD = -1.40 (fasting blood sugar) for interventions that incorporated only  tions more effective
SMD=-0.91 (post prandial blood sugar) breathing exercises (compared to stand-
SMD = -0.64 (glycosylated hemoglobin) ard care)
Pascoe et al. Stress-related 42 RCTs Yoga and MBSR Positive effects for MBSR over yoga on MBSR more effec-
(2017) physiological (n=2944) Compared to active controls: decreasing Interleukin-6 and systolic tive than yoga
measures in di- MD~— -1.51 (waking cortisol) b'lood pressure; B‘oth types.of interven-
verse popula- MD = -0.60 (afternoon cortisol) tions reduced salivary cortisol, blood
tions MD = -0.88 (evening cortisol) pressureil and cy.toklne levlels to a greater
MD = -3.66 (resting diastolic BP) extent than active contro's
MD = -6.82 (resting mean arterial pressure)
MD = -3.20 (resting heart rate)
Positive effects also on heart-rate variability,
fasting blood sugar, cholesterol, low density
lipoprotein
No effects on other measures
Thind et al. Type II diabetes 21 controlled  Yoga compared to control: Yoga interventions were more successful ~Combined interven-
(2017) mellitus studies d+=0.58 (fasting blood sugar) in reducing triglyceride levels and lower-  tions more effective
(n=2473) ing body weight when they included

d+=0.40 (post prandial blood sugar)
d+=0.36 (glycosylated hemoglobin)
d+=0.51 (total cholesterol)
d+=0.67 (triglyceride)

d+=0.22 (systolic BP, n.s.)

d+=0.73 (diastolic BP)

d+=0.64 (fasting cortisol)

d+=0.52 (body mass index)
d+=0.28 (weight)

d+=0.36 (waist-to-hip ratio, n.s.)
Positive effects also on very-low, low, and
high-density lipoproteins

meditation practice; Inclusion of relaxa-
tion techniques was associated with

lower body mass index; No differences in

other variables

81



Wuetal. (2019)  Hypertension 49 controlled  Yoga compared to passive control: Yoga interventions that include either Combined interven-

prevention/ studies SMD = -0.47 (for both systolic and diastolic ~ Preathing techniques (B) or medita- tions more effective 82
Blood pressure  (z=3517) BP) tion/mental relaxation (M/R) led to

larger decreases in blood pressure than

interventions that did not

Note. g=Hedges’ g, SMD = standardized mean difference, MD = mean difference, d+ = weighted mean effect size with positive values favoring the intervention relative to

control; P = postures, R = relaxation, B = breathing, M = meditation, E = education; BP = blood pressure. Reported effects are significant unless otherwise stated.
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The meta-analyses summarized in Table 2 are very diverse. Most of them investigated clinical
populations with conditions such as depression, hypertension, chronic pain, asthma, chronic
obstructive pulmonary disease (COPD), inflammatory bowel disease, type II diabetes, and
ADHD. Three meta-analyses used mixed samples including healthy as well as clinical popula-
tions. These three meta-analyses examined the effect of yoga on cognition (Gothe & McAuley,
2015), on stress-related physiological measures (Pascoe et al., 2017), and on the prevention and
therapy of hypertension (Wu et al., 2019). Only two meta-analyses investigated healthy popu-
lations. One of them looked at depression, anxiety, and stress in college students (Breedvelt et
al., 2019), and the other on positive mental health (Hendriks et al., 2017). The latter concluded
that there was a scarcity of studies investigating the effects of yoga on healthy populations, and
specifically a lack of studies measuring positive outcomes. This is surprising as yoga initially was
developed as a spiritual path for healthy persons and not as a treatment for clinical conditions
(Sedlmeier & Srinivas, 2019).

Nevertheless, most meta-analyses found favorable effects for yoga (and other mind-body inter-
ventions) on depression, anxiety, stress and stress-related physiological measures, well-being,
mood, quality of life, cognitive function, and a majority of (other) clinical symptoms. Most ef-
fects were small to moderate and usually larger when yoga was compared to passive control or
usual care. Compared to active control, yoga/mind-body interventions had a moderate effect on
several physiological measures (Pascoe et al., 2017) and on levels of depression in clinical sam-
ples (Cramer et al., 2013; Gong et al.,, 2015). However, yoga’s positive effects diminished com-
pared to physical exercise or other active controls in healthy populations (Breedvelt et al., 2019;
Hendriks et al., 2017), and in populations with asthma (Cramer, Posadzki, et al., 2014), or hy-
pertension (Cramer, Haller, et al., 2014; Hagins et al., 2013). There have been numerous other
meta-analyses substantiating the positive effects of yoga. Yet, in this review, we focused on

those that have conducted subgroup analyses for different components of yoga.

In an earlier summary of reviews, Biissing and colleagues (2012) concluded that yoga postures
might be particularly beneficial for fitness, physical flexibility, and mental state. Breathing, re-
laxation and meditation techniques, on the other hand, might lead to greater awareness, less
stress, and higher well-being and quality of life. This conclusion might also apply to the more

recent meta-analyses displayed in Table 2.

A majority of meta-analyses constituted that combined interventions lead to greater effects than
simpler yoga interventions or yoga postures (Chimiklis et al., 2018; Cramer et al., 2013; Cramer,
Posadzki, et al., 2014; Gong et al., 2015; Gothe & McAuley, 2015; Hagins et al., 2013; Kumar et
al., 2016; Thind et al., 2017; Wu et al., 2019). This seemed to apply specifically to clinical sam-
ples. Again, breathing and meditation techniques were particularly beneficial in this regard.
Interventions based on these practices were more effective than yoga postures in increasing
cognitive performance (Gothe & McAuley, 2015), reducing depressive symptoms (Cramer et al.,
2013), and down regulating blood pressure (Cramer, Haller, et al., 2014). Similarly, including

breathing and/or meditation practices into yoga interventions increased their effectiveness in
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reducing prenatal depression (Gong et al., 2015) and elevated blood pressure (Hagins et al., 2013;
Wu et al,, 2019). Unsurprisingly, yoga interventions that were based on or included breathing
practices were particularly helpful in alleviating respiratory diseases, such as asthma (Cramer,
Posadzki, et al., 2014) and COPD (Cramer et al., 2019). Contrariwise, breathing-based yoga was
not as effective in improving glycemic control and other diabetes-related measures (Kumar et
al., 2016; Thind et al., 2017). The latter meta-analysis found that including meditation or relax-
ation practices was more helpful in this respect. No differences were found between exercise-
based and meditation-based yoga interventions in alleviating chronic neck pain (Cramer et al.,
2017).

Consequently, specific clinical conditions or objectives might require specific combinations of
yoga practices in order to exhibit the greatest benefits. Future research should examine these
combinations in more detail and evaluate which combinations suit which condition/objective
best. This could eventually lead to the development of programs tailored to the needs of specific
populations (Gard et al., 2012; Riley & Park, 2015; Schmalzl et al., 2015).

Meta-analyses on healthy populations found no differences between meditation, mindfulness-
based or yoga interventions (Breedvelt et al., 2019; Hendriks et al., 2017). However, these two
meta-analyses did not differentiate components of yoga or mindfulness-based practices and are,
thus, less informative than other meta-analyses that do. Still, they suggest that equally complex
interventions like yoga or mindfulness-based treatments yield similar effects. Conversely,
MBSR was more effective than yoga in reducing stress-related physiological measures (Pascoe
et al., 2017) or hyperactivity (Chimiklis et al. 2018), and yoga was more effective than MBSR in
decreasing depression and anxiety in patients with inflammatory bowel disease (Ewais et al.,
2019). Consequently, findings are inconclusive. More research is needed to determine the
unique contribution of each component to the globally positive effect of combined interven-

tions.

Discussion

Overall, the yoga studies and meta-analyses reviewed here vary greatly with regard to popula-
tion, yoga components under investigation, intervention length, and control intervention(s).
This seems to be symptomatic for yoga research, in general (Cramer, Lauche, et al.,, 2014; Elwy
et al., 2014). To increase transparency and replicability of intervention studies, an extensive
framework for developing yoga treatment protocols has been proposed and recommended
(Sherman, 2012). Still, a systematic empirical investigation into the various components of yoga

practice is missing.

One finding that was consistent throughout the reviewed literature was the superiority of com-
bined over simple interventions. Treatments that included more components of traditional

yoga, such as ethical education, postures, breathing, or meditation, were more effective than
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treatments that were based on less components. Particularly breathing and meditation practices
enhanced the efficacy of yoga treatments. However, some combinations of yoga practices were
more useful for specific study populations or outcome variables than others—which combina-
tions exactly has to be determined in future studies as the available evidence on this matter is

still sparse.

None of the meta-analyses mentioned above examined the additive value of including the eth-
ical aspect of yoga into intervention studies. Likewise, only few comparative investigations ex-
plicitly studied the effects of (ethical) education. Obviously, this is one of the major shortcom-
ings in previous yoga research. The request of integrating more philosophical or ethical com-
ponents into mind-body interventions has recently been discussed in mindfulness literature
(Baer, 2015; Gordon et al., 2015; Monteiro et al., 2015; R. E. Purser, 2015). Chen and Jordan
(2020) compared an ethically enriched with a standard mindfulness intervention, and found
that both interventions reduced stress and increased life satisfaction. However, the ethical in-
tervention also enhanced personal growth and prosocial behavior. Similar results have been
obtained in the abovementioned ethical yoga study (J. A. Smith et al., 2011). Recent theoretical
proposals (see above: Gard et al., 2014; Sullivan et al., 2017) also suggest evaluating yoga in its
entirety, including its ethical aspects. Therefore, it is essential to carve out the impact of ethical
education on outcomes of yoga treatments. The recently developed mind-body intervention
Meditation-Based Lifestyle Modification (Bringmann et al., 2020) might be useful in this regard

as it explicitly incorporates lectures on yogic yamasand niyamas.

Our review suggested that comparably complex mind-body interventions, such as yoga and
mindfulness-based interventions (MBI) produce similar effects. Although both types of inter-
ventions originate from different spiritual traditions (Hindu and Buddhist, respectively), they
share similar exercises. Both yoga and MBSR (but not necessarily other MBIs) include yoga
postures, relaxation, meditation, and an educational component. Recently, two studies disman-
tled MBSR treatments and found differential effects for its components (Hunt et al., 2018; Sauer-
Zavala et al., 2013). Still, more research is necessary to understand thoroughly how each com-
ponent contributes to the efficacy of combined treatments. Additionally, current research has
demonstrated that Hindu and Buddhist meditators show very distinct preferences for specific
meditation techniques (Chapter 2). These differences between traditions might ultimately in-
fluence the outcomes of both related interventions and might account for the observed differ-

ences reviewed above.

In order to disentangle the components of yoga and other mind-body interventions, future
studies should aim at either comparing specific, isolated components to each other. Alterna-
tively, they should use additive designs in order to evaluate incremental effects of different
combinations of yoga practices. Moreover, it is essential to evaluate yoga in its entirety includ-
ing postures, breathing, meditation, and ethics. This is particularly relevant looking at the un-
deniable diversity of yoga studies and interventions reviewed above. To understand the basic

working mechanisms of yoga, comparative studies should rely on healthy populations and aim
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for representative samples. Clinical studies, on the other hand, could evaluate diverse combina-

tions of yoga practices in order to find the most suited ones for specific clinical conditions.

Future studies should also take personality factors into account as several authors have pointed
out that individual differences might tremendously influence the effects of yoga and other
mind-body interventions (Gard et al., 2014; Holzel et al., 2011; Schmalzl et al., 2015). Research-
ers could achieve this by employing more elaborate research designs, which offer a higher time
resolution and keep better track of individual responses. Single-case research designs (Barlow
et al., 2009) or ecological momentary assessment (Shiffman et al., 2008) seem to be promising

approaches in this regard.

Most studies reviewed here investigated the effects of yoga on depression, anxiety, stress, well-
being, and mood. Although yoga interventions, particularly combined ones, commonly yielded
positive effects on these variables, future studies should focus more on positive outcome varia-
bles (Hendriks et al., 2017). This could help to gain a holistic understanding of yoga and move
away from a deficiency-oriented to a more flourishing-oriented perspective. Furthermore,
many variables in previous research were chosen ad hoc without referring to specific theoretical
frameworks. This a another issue that is symptomatic for yoga research (Gard et al., 2014;
Schmalzl et al., 2015). Accordingly, future studies should not only compare different yoga com-
ponents, but also base these comparisons and the selection of appropriate variables on existing

traditional or contemporary theoretical proposals.

Overall, there is a lot of variability and ambiguity in yoga research with repeated calls to inves-
tigate differential effects of yoga components systematically. One particularly under-researched
area of interest constitutes the incorporation of yoga ethics into intervention studies. Our re-
search team recently evaluated four different combinations of yoga components and found that
the ethical component significantly enhanced well-being. I will describe the respective study
in the next chapter. We encourage researchers to use rigorous and elaborate research designs to
examine all components of yoga, individually and in diverse combinations. In the end, these
research efforts could contribute substantially to truly understanding the manifold effects of

the multifaceted practice of yoga.



Chapter Five

What Makes Yoga Effective?

Differential Effects of Ethical Education, Physical Yoga,
and Mantra Meditation on Well-Being and Stress
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5. WHAT MAKES YOGA EFFECTIVE?

Yoga originates from a rich and ancient spiritual tradition that encompasses a variety of diverse
practices, such as physical postures, breathing techniques, meditation techniques, and ethical
teachings (Feuerstein, 2012; Telles & Singh, 2013). These practices are designed to promote
personal and spiritual growth with the ultimate aim of gaining access to pure consciousness and
reaching “enlightenment” (Sedlmeier & Srinivas, 2019). A growing amount of research
acknowledges the positive effects of yoga on alleviating psychological disorders and stress-re-
lated diseases (Breedvelt et al., 2019; Biissing, Ostermann, et al., 2012; Cramer et al., 2013; Hof-
mann et al., 2016; Klatte et al., 2016; Pascoe et al., 2017) as well as promoting mental and phys-
ical health (Biissing, Michalsen, et al., 2012; Gothe & McAuley, 2015; Hendriks et al., 2017; Ross
& Thomas, 2010). However, high heterogeneity among yoga practices and poor methodological
quality have limited the generalizability of these findings. Apart from this, previous yoga re-
search exhibited two major shortcomings. First, yoga incorporates diverse components, which
have only insufficiently been investigated and differentiated in the past (Gard et al., 2014;
Schmalzl et al., 2015). We neither know how each single component of yoga (ethics, postures,
breathing, meditation) works, nor which impact specific combinations of these components
have. Second, the ethical component of yoga has frequently been neglected in the past. In a
bibliometric analysis, only ten percent of yoga studies explicitly incorporated lectures on yoga
philosophy or ethics in their interventions (Cramer, Lauche, et al., 2014). Conversely, tradi-
tional yoga experts advocate that yoga should be practiced in its entirety, including its ethical
aspects (Varambally & Gangadhar, 2016).

Traditional yoga dates back over 5,000 years and, originally, was understood in a much broader
sense than in Western contemporary settings. Indeed, classical, or Raja yoga, as outlined by
Patanjali (author of the Yoga Sutras; Bryant, 2015), was primarily a system of meditation and
the only posture described in the Yoga Sutras was upright sitting. Patanjali described the aim
of yoga as the stilling of the fluctuations and changing states of the mind which cause suffering
(,Yogah chitta vrtti nirodhah”, Yoga Sutras, Chapter 1, Verse 2; Patanjali between 600 BC and
200 AG; Bryant, 2015). The aspiring practitioner could reach this still state through the practice
of the eight limbs of yoga, also referred to as the eight-fold yoga path (ashtangayoga). This path
comprises the following practices: yamas (universal ethics/moral observances), niyamas (indi-
vidual ethics/self-discipline), asana (physical posture), pranayama (breath control), pratyahara
(withdrawal of the senses), dharana (concentration), dhyana (meditation), and samadhi (full
meditative absorption) (Bryant, 2015; Feuerstein, 2012). The yamas and niyamas comprise five
ethical virtues each. The five yamas include non-violence, truthfulness, non-stealing, self-re-

straint, and non-hoarding. The five niyamas are cleanliness, contentment, self-discipline, self-
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study, and devotion. A more detailed breakdown of these virtues, including their Sanskrit

names, can be found in Table 3 in the methods section.

Recent theoretical proposals have taken into account this multitude of yoga practices (Gard et
al., 2014; Schmalzl et al., 2015; Sullivan et al., 2017). All of these proposals strongly encourage
the empirical investigation of the specific components of yoga, such as ethics, postures, breath-
ing, and meditation. Specifically, they suggest conducting longitudinal, comparative or disman-
tling studies. Yet, the multitude of possible “active ingredients” in yoga makes the investigation
of its components challenging. Modern styles of yoga have diverted considerably from the “clas-
sic” eightfold yoga path. Many styles focus primarily on postures (asana) and breathing practices
(pranayama), e.g., Ashtanga, Iyengar, or Hatha Yoga in general. There are also yoga styles that
comprise mainly breathing practices, e.g., Surdashan Kriya or Kirtan Kriya, or meditation, e.g.,
Sahaja Yoga. Some place particular attention on mantras, chanting and music, e.g., Kundalini
or Jivamukti Yoga. For an overview on different yoga styles see McCrary (2013). Just as multi-
faceted as yoga styles are scientifically investigated yoga interventions. Cramer and colleagues
(2016) reviewed study outcomes investigating 52 different yoga styles and concluded that the
proportion of positive outcomes did not vary across styles. However, this analysis did not dis-
mantle the different compounds of yoga styles regarding postures, breathing, meditation, and
ethics. Thus, it did not allow drawing conclusions about the relative effects or importance of

each component.

There have been several studies examining and comparing the effects of different yoga compo-
nents. Yet, the degree of specificity and disassembling of components and practices under in-
vestigation varied greatly among studies. We conducted a detailed review on comparative stud-
ies and meta-analyses on the effects of yoga components (Chapter 4). Although most compara-
tive treatments were equal in length, outcomes were better for treatments combining several
elements of yoga practice (Bowden et al., 2011; Melville et al., 2012; Park et al., 2017; Rohini et
al., 2000; Shankarapillai et al., 2012; Shannahoff-Khalsa et al., 1999, 2019; J. A. Smith et al,,
2011). Frequently, combining yoga postures with breathing practices, meditation, or ethical
education enhanced the effectiveness of the intervention. This finding was also reported in sev-
eral meta-analyses (Chimiklis et al., 2018; Cramer et al., 2013; Cramer, Posadzki, et al., 2014;
Gong et al., 2015; Gothe & McAuley, 2015; Hagins et al., 2013; Wu et al., 2019). Nevertheless,
these studies were very heterogeneous and many findings were inconclusive. Even if combined
interventions were mostly more effective, we do not know how each single component of these
combined interventions contributed to their overall effect. Additionally, we cannot deduce

which combination of practices would have been most helpful in this regard.

Often, studies compared rather complex interventions with each other without isolating spe-
cific parts of the interventions. For example, Quach et al. (2016) compared a physical yoga pro-
gram to a mindfulness meditation program, but both programs included breathing exercises and

group discussions. Granath et al. (2006) contrasted a physical yoga intervention with a cognitive
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behavior therapy program; however, both interventions included psychoeducation and relaxa-
tion. Hunt et al. (2018) compared a complex mindfulness intervention that included all parts of
Mindfulness-Based Stress Reduction (MBSR; Kabat-Zinn, 2013) except mindful movement to a
yoga intervention and to the full MBSR training. Employing such study designs definitely yields
interesting insights, but makes it hard to disentangle the contributions of specific components
of these complex programs. Some studies compared yoga interventions to meditation classes
(Gorvine et al., 2019; Shannahoff-Khalsa et al., 1999). Yet, these classes taught participants a
multitude of meditation techniques making it harder to draw reliable conclusions. As we know,
different meditation techniques produce different effects (Fox et al., 2016; Kropp & Sedlmeier,
2019). In addition, we found only one study that explicitly examined the effects of adding an
ethical education component to a complex yoga intervention (Smith et al., 2011). This study

reported a higher efficiency of the ethical yoga intervention.

Thus, it seems advisable for yoga research to evaluate yoga in its entirety and disentangle the
effects of each of the components of yoga practice. There have been repeated calls in this regard
in order to fully understand the underlying mechanisms of yoga (Biissing, Michalsen, et al.,
2012; Gard et al., 2014; McCall, 2013; Riley & Park, 2015; Schmalzl et al., 2015; Sherman, 2012).
The investigation of yoga components would facilitate the development of more targeted and
efficient programs tailored to the specific needs of respective clinical or healthy populations
(Gard et al., 2012; Schmalzl et al., 2015). To date, there have been only few investigations into
this matter. One particularly under researched area of interest constitutes the examination of
incorporating yoga ethics into intervention studies. Furthermore, it remains unclear whether
there are specific combinations of yoga practices that yield better effects than others do. Hence,
the present study aims at bridging this gap. Employing a single case multiple-baseline design,
we compared the relative increases of adding ethical education and/or physical postures to a

simple mantra meditation intervention.

Aims and Methodology of the Present Study

Almost all meta-analyses and theoretical proposals on yoga criticize the lack of methodological
accuracy in previous yoga studies. Methodological limitations of prior investigations include
insufficient study design, ad hoc selection of variables, imprecise or single-sided instruments,
inappropriate control groups, and poorly described interventions (Schmalzl et al., 2015). Lon-
gitudinal and dismantling studies have been proposed as an effective means to (1) study mech-
anisms of mind-body practices/yoga, and (2) provide optimal control groups and, thus, enhance
methodological rigor (Kinser & Robins, 2013). Recently, there has been a rise in elaborate stud-
ies using daily assessments before, during and/or after an intervention to capture changes with
a high time resolution (Bai et al., 2020; Kishida et al., 2019; Lindsay et al., 2018; May et al., 2014;
Shoham et al., 2017). These studies have employed experience sampling or single-case research
designs to provide more detailed insights into the trajectories and mechanisms of change during

mind-body interventions. The present study is in line with these research efforts.
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Experimental single-case research designs (Barlow et al., 2009) effectively overcome limitations
of conventional pre-post designs as they are able to depict responses to a treatment in a much
higher time resolution and with a higher power. Accordingly, they allow for a much closer
examination of individual responses and processes, and are, thus, more suitable for explorative
research questions such as ours. Multiple-baseline designs consist of an A phase (baseline) and
a B phase (treatment), but the length of the A phase is varied across different participants. Thus,
the randomization in this design happens over time instead over people. This is achieved
through having the participants commence their treatment at randomly chosen points of time,
leading to different baseline lengths. This design has strong internal validity as it controls factors
in the individual that change over time. Moreover, if there is a strong contingency between the
treatment and a certain effect, irrespective of when the treatment starts, this will be a solid
argument for the causal role and effectiveness of the treatment. One of the abovementioned
studies (May et al., 2014) employed a similar design to compare the effects of two meditation
techniques. Several authors have suggested that individual differences might tremendously in-
fluence the effects of meditation and yoga (Gard et al., 2014; Holzel et al., 2011; Lippelt et al,,
2014; Schmalzl et al., 2015). Single-case research designs provide the perfect means to take a

closer look into this matter.

This study was part of a project evaluating a new mind-body program called Meditation-Based
Lifestyle Modification (MBLM; Bringmann et al., 2020). This holistic program encourages and
empowers participants to adopt a beneficial lifestyle in order to experience sustained eudai-
monic well-being, mental health, and human flourishing. MBLM is based on the eightfold yoga
path and covers three main domains. These domains correspond, in short, to (1) yoga’s ethical
education, (2) postures and breathing practices, and (3) meditation. We will describe them in
more detail in the methods section. The type of meditation taught is mantra meditation. Former
reviews and meta-analyses substantiated the positive effects of mantra meditation (Lynch et al.,
2018; Sedlmeier et al., 2012). However, they also criticized the poor methodological quality of
most studies on mantra meditation and recommended conducting higher quality research into

this topic. Our study meets this call and other calls from the yoga literature described above.

We employed MBLM as a testbed for our research. We dismantled the MBLM program and
investigated different combinations of its components. With this, we hope to provide an answer
to one of the most pressing issues in yoga research, namely, disentangling the contribution of
diverse components to the positive outcomes of yoga. At the same time, we evaluated MBLM’s
efficacy in a healthy population. Although it has been designed as a mind-body therapy for
patients with mental disorders, it might be beneficial for preventive purposes, too. Comparable
preventive effects have been observed for MBSR, which originally was developed for patients
suffering from chronic pain (Kabat-Zinn, 1982). Meanwhile, it has become a widespread and

widely researched intervention for all kinds of conditions (Grossman et al., 2004). Moreover,
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yoga has been initially designed as a spiritual path for healthy persons (Feuerstein, 2012). There-
fore, we would expect positive outcomes for an intervention that incorporates as many yoga

components as MBLM.

Both yoga theory and our literature review suggest that combined interventions should be more
effective than simple interventions. Yet, research findings were inconclusive on determining
which specific combinations were best for which purpose. Consequently, we chose an additive
design to evaluate the incremental effects of each MBLM component. For this means, we de-
signed four conditions — mantra meditation alone, meditation plus physical yoga, meditation
plus ethical education, and the full MBLM program covering meditation, physical yoga, and
ethical education. From theory, we would expect a small effect for the meditation alone condi-
tion, a larger effect for the two conditions including meditation and another component (yoga
or ethics), and the largest effect for the full program. Conversely, it might be equally reasonable
from the literature that a specific combination of components is more effective than the full
program. The investigation of the ethical component in this study is of particular relevance, as
it might have an even bigger impact on participants than physical yoga (J. A. Smith et al., 2011).
To our knowledge, no other study has contrasted all of these combinations in a comparative

study, before. Moreover, no other study has employed a multiple-baseline design for this means.

We measured a wide range of dependent variables commonly associated with the effects of yoga
and meditation. These variables were selected based on theoretical considerations and sugges-
tions found in existing literature (Gard et al., 2014; Holzel et al., 2011; Sullivan et al., 2017). For
this paper, we decided to focus on the most commonly investigated outcomes in yoga literature:
well-being, stress, and life satisfaction. Findings on these variables were not always equivocal,
especially for stress and life satisfaction, with some studies discovering positive effects and oth-
ers not. Following our considerations above, we would expect favorable effects on all outcome
variables, but specifically for the combined conditions. Nevertheless, the present study is ex-
ploratory in nature. Thus, we refrained from formulating predefined hypotheses and focused
on two central research questions instead. First, what are the incremental effects of ethical ed-
ucation and physical yoga on mantra meditation? Second, which combinations of components

are particularly effective? Is more more or is less more?
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Method

Procedure

We randomized participants across three baseline lengths (7, 14 or 21 days) and four treatment
conditions, resulting in altogether twelve subgroups. The conditions were mantra meditation
alone (MA), mantra meditation plus physical yoga (MY), mantra meditation plus ethical edu-
cation (ME), and mantra meditation plus physical yoga and ethical education (MYE). Each
treatment lasted eight weeks and participants started consecutively according to their baseline.
In the conditions with the shortest baseline, treatment started at the beginning of the second
week. At the beginning of the following two weeks, 3-5 additional participants joined the group
sessions in their respective condition. Thus, the overall study duration varied across partici-

pants, ranging from nine to eleven weeks.

All measurements were taken online. Participants completed an extensive battery of question-
naires during pretest in the week before the baseline measurements commenced. All partici-
pants started their baseline measurements on the same day and received daily online question-
naires throughout their entire baseline and treatment phases. After the treatment had ended,
participants completed another battery of questionnaires during posttest. Follow-up measures
were taken eight weeks and twelve months after posttest. Figure 1 depicts the study design.

Table D1 in the Appendix D lists all instruments employed in this study.

Figure 1

Multiple-Baseline Design Employed in the Present Study
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Participants

We recruited participants via the central experiment server and the university sport mailing list
of the Dresden University of Technology and through flyers and bills distributed in Dresden.
All those interested had to complete a short online screening survey. Two hundred thirty-six
people completed the screening survey, of which 129 did not meet our inclusion/exclusion cri-
teria and 51 declined to participate. Participants had to be older than 18 years and had to ensure
daily access to web-enabled devices. Exclusion criteria were pre-existing psychiatric conditions,

acute psychological issues, or a regular yoga or meditation practice during the last six months.

Those meeting our criteria were invited to an information event, which was led by KM and
HCB. There, participants received information concerning study design and procedure and
could address any questions they had. Participation was voluntarily and all participants pro-
vided written consent to participating in the study. They received no financial or other com-
pensation for their participation in the study, but had the opportunity to win one of ten 50 €
gift coupons. The institutional review board of the Chemnitz University of Technology ap-

proved the experimental protocol.

Fifty-seven meditation-naive participants were randomized to one of twelve subgroups. Seven
participants dropped out during the baseline phase before the intervention started. Eight par-
ticipants dropped out during the intervention, mostly because of time issues (see Figure 2). Alt-
hough there was some attrition (see below) towards the end of the data collection period, but
not during posttest or follow-up, we decided to include all remaining participants into our anal-
ysis. Single-case research designs allow for a much closer examination of each case and the
statistical methods we employed for data analysis are relatively robust against missing data. The
final sample consisted of 42 participants (83.3 % female, mean age 26.62 years, SD = 8.37 years).

Sociodemographic data according to condition can be found in Table 1.
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Table 1
Sociodemographic Data of Participants in Each Condition
Condition Total
MA ME MY MYE
n 10 11 10 11 42
Gender
% female 90.0 72.7 90.0 81.8 83.3
Age
M (SD) 29.00 (10.40) 25.09 (5.74) 27.60 (12.32) 25.09 (2.95) 26.62 (8.37)
[Range] [22—57] [19—36] [18—61] [19—30] [18—61]
Occupation
% students 80.0 81.8 90.0 100.0 88.1
% employees 20.0 18.2 10.0 0.0 11.9

Note. Conditions were MA = meditation, ME = meditation plus ethical education, MY = meditation plus phys-

ical yoga, MYE = meditation plus physical yoga plus ethical education.
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Treatment: MBLM and its Components

Weekly training sessions were designated to practicing together and discussing emergent ques-
tions or difficulties. In the ethical education groups, participants also engaged in a new topic of
the yamas and niyamas every week. All treatments were led by KM and HCB, who are both
experienced meditation teachers and trained in yoga. HCB is an accredited psychiatrist and
psychotherapist. KM is a psychologist and certified yoga instructor with 700 h teacher training

and six years of teaching experience.

The length of the weekly sessions varied across conditions as each component/domain had dif-
ferent time requirements: 25 min meditation, 50 min physical yoga, 75 min ethical education,
at least 20 min group sharing, plus time for breaks as required. The overall duration for each
condition was as follows: M = 60 min, MY = 105 min, ME = 135 min, MYE = 180 min. Each
training session (except session 1) started with a discussion of participants’ experiences and

practice at home since the previous session, and ended with another group sharing.

All four conditions involved learning to meditate using mantra meditation. For this reason,
participants received a short introduction into this practice half an hour before their first session
started. During this introduction, we requested them to choose a mantra from a list of tradi-
tional mantras from different spiritual contexts (see Appendix D—Table D2). HCB read the list
aloud to them and recommended them to choose a mantra by sound and first impression/liking.
The key practice in this form of mantra meditation was silently repeating the chosen mantra
while letting all other thoughts pass by and letting the breath flow naturally. This practice was
supposed to help participants develop one-pointed concentration and, gradually, reach a calm
and still state of mind. Moreover, participants were encouraged to take a curious and friendly
approach toward their experience. If they wanted to, they could eventually let go of the mantra
to reach deeper states of meditation. Each weekly session in every condition included a 25-
minute silent (i.e., non-guided) mantra meditation practice. Additionally, we requested all par-
ticipants to practice mantra meditation at home for at least 20 minutes each day. They received
a comprehensive manual of mantra meditation and recordings with minimal guided mantra

meditation instructions they could use for their home practice, if they wished to do so.

During the physical yoga practice, participants learned a set of simple yoga postures, simple
yoga breathing techniques (full yogic breath and ujjayi pranayama), the sun salutation, and re-
laxation techniques. Table 2 gives an overview of the yoga exercises taught during the inter-
vention (for more detailed information on yoga practices, see, e.g., Iyengar, 2009; Stephens,
2011). Each yoga class started with approximately 10 minutes of breathing exercises, followed
by 30 minutes of postures and dynamic exercises, and concluded with a 10-minute guided re-
laxation. The set of yoga exercises was devised prior to the study by KM. She also led all yoga
classes during the study. Yoga classes were designed to advance from simple to more advanced
exercises during the course of the treatment and were adjusted to participants’ needs and abili-

ties by the yoga instructor. Participants received a handout including detailed instructions on
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each exercise learned in class and were requested to engage in physical yoga exercises for at

least 20 minutes every day at home.

Table 2

Set of Physical Yoga and Breathing Exercises Taught in the Physical Yoga Component Includ-

ing Their Sanskrit Names, Short Descriptions, and Proposed Health Benefits

Yoga exercise

Sanskrit name

Description and health benefits

Breathing techniques (pranayama)

Deep Yogic Breathing

Victorious Breath

Dynamic Breathing

Dirgha Pranayama

Ujjayi Pranayama

unknown

Deeply inhaling and exhaling into abdomen, chest and
clavicular region, learning to use full breathing capacity

“Ocean breath”, slightly contracting the throat while
breathing, learning to inhale and exhale slower, more
fully and more controlled

Standing and taking deep breaths while simultaneously
moving the arms and the body in the rhythm of breath-
ing, learning to match movement and breathing, acti-
vating effect

Postures (asana) and dynamic exercises (vinyasa)

Sun Salutation

Mountain Pose
Tree Pose

Eagle Pose

Warrior Pose 11

Triangle Pose

Wide-Legged Forward
Bend with Clasp Pose

Knees to Chest Pose

Supine Spinal Twist
Pose

Legs up the Wall Pose
Boat Pose

Cobra Pose

Child’s Pose

Bound Angle Pose

Surya Namaskar

Tadasana
Vrksasana

Garudasana

Virabhadrasana II

Trikonasana

Prasarita Padot-
tanasana C

Apanasana

Supta Matsyen-

drasana
Viparita Karani
Navasana
Bhujangasana
Balasana

Baddha Konasana

Set of 12 postures practiced subsequently in the rhythm
of breathing, engages and warms up the whole body

Gain sense of stable and good posture
Improves balance
Preparatory Exercise: Rolling shoulders

Stretches area between the shoulders, strengthens legs,
improves balance

Strengthens and stretches ankles, calves and thighs,
opens hips

Stretches and strengthens sides of the body

Opens shoulders and chest, stretches legs and the spine

Relaxes back and neck, improves digestion

Stretches abdomen and lower back, relaxes shoulders
and back

Mild inversion pose, restorative
Strengthens abdominal muscles
Strengthens upper back, improves digestion
Relaxes upper back, neck and arms

Opens hips
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Half-Spinal Twist Ardha Matsyen- Relaxes spine and neck, opens chest, tones waist

Pose drasana

Deep Relaxation in Savasana Restorative, different relaxation techniques (autosugges-
Corpse Pose tion, body scan)

Ethical education followed the protocol developed for the mind-body program MBLM (Bring-
mann et al., 2020). The Ethical Living domain of MBLM consists of eight weekly topics and
related daily mindful living exercises based on the yamasand niyamas of yoga philosophy. Each
week, we introduced one of the ten yamasand niyamas, with the last three niyamas (self-disci-
pline, self-study and devotion) being grouped together for time reasons into one topic called
“transcendence”. After we introduced each topic, we invited participants to discuss its applica-

tion and relevance for their daily lives.

Participants also received handouts outlining the key aspects of the topic and presenting six
related mindful living exercises to deepen understanding and transfer. We invited them to en-
gage daily in these activities during the following week and write down their experiences in
the respective fields on the handout. In the next session, they shared and reflected upon their
experiences with the topic during the past week. Detailed information on the eight topics with
sample mindful living exercises can be found in Table 3. Due to the multiple baseline design,
the first two topics of the ethical education domain were repeated after eight weeks for the later
cohorts.

The manualized MBLM training program was extensively pilot tested. A mixed-methods study
has indicated that it is a highly acceptable and feasible program for outpatients with mild to

moderate depression (Bringmann et al., 2021).

Table 3

Topics of the Ethical Education Component with Corresponding Week(s) They Were Taught
in the Study, Sanskrit Names, and Sample Mindful Living Exercises

Week Topic Sanskrit name Sample mindful living exercises

Yamas— Universal ethics/Right living with others

1&9 Non-Violence Ahimsa Practice praising instead of criticizing (also
myself)
Practice respecting my boundaries (e.g., tak-
ing breaks)

2& 10  Truthfulness Satya Write down how I really think and feel

Practice being truthful in instead of “nice”

3 Non-Stealing Asteya Recognize inner and outer abundance in my
life
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Practice giving when I receive sth.

4 Self-Restraint Brahmacharya Enjoy eating/ working/ watching TV before
excess or inertia sets in

5 Non-Hoarding Aparigraha Clearing things out that I don’t need

Recognize expectations I have concerning
myself and others

Niyamas— Individual ethics/Right living with yourself

6 Cleanliness Sauca Practice bodily cleansing (e.g., intermittent
fasting)

Recognize and enjoy moments of purity

7 Contentment Santosha Practice being thankful for things that hap-
pened today
Refrain from chasing or avoiding specific
things I like/dislike

8 Transcendence Tapas (self-discipline) Practice faculty of discrimination (“Is this

1 ?))
Svadhyaya (self-study) conductive to my goals?”)

Ishwara pranidana (devo- Read a spiritual text

tion) Try to connect to the miracles of life

Measures

The present study focuses on well-being, stress, and life satisfaction. We will discuss other var-
iables assessed in the project in future publications. We gathered well-being continuously every
day, stress once every week, and life satisfaction during pretest, posttest and follow-up. Fur-
thermore, with the beginning of the treatment phase, we assessed participants’ subjective expe-
riences with their respective home practices every day. At posttest, we requested participants
to rate their satisfaction with the course, and report any adverse events they experienced during

the course or during home practice. Sociodemographic variables were collected during pretest.

Instruments for daily/weekly measures had to be suited for experimental single-case designs in
that they were precise, relatively short, and sensitive to changes while not exhibiting floor or
ceiling effects. We carried out extensive preparatory work and a pilot study (Quasten, 2019) to
test and finalize our selection of instruments. Some questionnaires had to be shortened in order
to reduce respondent burden for the daily measurements. We did not shorten the question-

naires used in this study.

All questionnaires were programmed and implemented with SoSci Survey (Leiner, 2019) and
made available to participants on www.soscisurvey.com. Data was collected between 21 March
2019 and 31 July 2019.
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Well-being. Participants® daily well-being was measured with the very short and economic
World Health Organization Well-being Index (WHO-5; World Health Organization, 1998).
The WHO-5 is a psychometrically sound self-report measure of well-being with high internal
consistency and high convergent validity (Brdhler et al., 2007). It consists of five items (e.g.,
“Over the last two weeks I have felt cheerful and in good spirits”) that were rated on a 6-point
Likert scale. High scores represent a high state of well-being. As we collected well-being daily
in the present study, we adapted the time frame of this measure to “the last 24 hours” instead

of “the last two weeks”.

Stress. The Perceived Stress Scale (PSS-10; Cohen & Williamson, 1988) is a widely used self-
report measure which we employed weekly in the present study to measure stress. It intends to
capture the degree to which people perceive situations in their life as excessively stressful rela-
tive to their ability to cope. Respondents rated each of the 10 items on a 5-point Likert scale
(1 = never to 5 = very often). It has shown good internal consistency (a = .78) and moderate

convergent validity.

Life Satisfaction. The Satisfaction with Life Scale (SWLS; Diener et al., 1985) has been exten-
sively used as a measure of the life satisfaction component of subjective well-being. We used it
in the present study during pre- and posttesting to determine participants’ life satisfaction. The
SWLS is a very short self-report measure with five items which were rated on a 7-point Likert

scale (1 = strongly disagree to 7 = strongly agree). Internal consistency of the scale is high (« =
.92).

Daily Practice. With the beginning of the treatment phase, we requested participants to track
their home practice in the daily questionnaire. All participants had to supply information on
the length of their daily meditation practice (“How many minutes did you meditate today? Fill
in ‘0’ if you did not practice today.”) as well as the time of day they practiced. Furthermore,
they were asked to rate their experiences with this day’s meditation practice on a 5-point polar
profile. They were presented with three items to measure (a) experienced difficulty/ease (“Med-
itating was very easy ... very difficult.”), (b) wakefulness (“I was feeling sleepy ... awake.), and
(c) restlessness/relaxation (“I was feeling very restless ... very relaxed.”). Participants in condi-
tions including physical yoga practice were requested to provide information on their yoga
practice in a similar manner as described above concerning meditation practice. This included
length and time of daily practice, as well as experienced difficulty/ease, wakefulness and rest-
lessness/relaxation. We added one more item to assess perceived yoga practice and breath co-
herence (“The practice and my breath were coherent ... non-coherent.”). Participants in ethical
education conditions were only asked two questions: (a) engagement in ethical practice (“Did
you engage in any of the mindful activities today?”), and (b) experienced difficulty of the cur-

rent topic of ethical education.
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Course Satisfaction. The Client Satisfaction Scale (CSQ-8; Attkisson & Zwick, 1982) was devel-
oped to assess global client satisfaction along a single dimension in clinical settings. We used it
in this study during posttest to determine participants’ satisfaction with the course they partic-
ipated. The CSQ-8 has eight items that are rated using a 4-point Likert scale. It is considered a

reliable (o = .92) and valid instrument.

Adverse Events. The posttest included a list of 70 possible adverse events or extraordinary ex-
periences associated with meditation or yoga practice. We gathered this list from several pub-
lications on adverse effects of meditation and yoga (Cebolla, Demarzo, et al., 2017; Lindahl et
al., 2017; and Matsushita & Oka, 2015), and categorized all events and experiences into ten
clusters of related symptoms. These clusters of symptoms were neurological, somatic, pain, cog-
nitive, emotional, motivational, changes in necessities, difficulties in life, compulsive medita-
tion, and altered states of consciousness. A full list of symptoms with associated clusters can be
found in the Appendix D (Table D3). Participants were instructed to mark all events and sen-
sations they had experienced during the treatment phase and which were related to the prac-
tices they had learned, and rate their severity (mild, moderate, severe) and duration in days (1-
2, 3-6, 7-13, 14-20, >21), respectively.

Special Occurrences. Participants had the opportunity to describe any special events that oc-

curred throughout their day in a free text item in the daily questionnaires.

Data analysis

We analyzed data in three different ways—by visual inspection, calculating effect sizes using
Tau-U, and multilevel modeling. If all three analyses converged, this would provide strong ev-
idence for our findings. Visual inspection of dependent-variable-by-time plots is a common
practice in single-case research designs like the present study. We examined individual plots
for each participant for evidence of shifts in level and/or slope from A-to-B transitions. Visual
inspection of these plots provided first insights on effects present in the data and individual
differences in response to the treatment. Further statistical analysis was guided by theoretical

considerations and, in some cases, by patterns found during visual inspection.

We employed two different statistical approaches — Tau- U, a family of effect size coefficients
specifically developed for the purposes of single-case research (Parker et al., 2011), and multi-
level modeling (also known as hierarchical linear modeling and mixed effects modeling). If the
results of all three analyses converged, this would provide strong support for our findings. Anal-
yses on the incremental effects of the four conditions were exploratory in nature. We reiterated
two coding schemes using different dummy variables to determine which combination of pro-
gram components yielded the largest effects, and which components were particularly effective
in this regard. To investigate whether there were any general differences between all four con-
ditions, we used three dummy variables to code the four conditions. To examine whether there
were any differences regarding the inclusion of different program components, we prepared

two other dummy variables. These coded the presence versus absence of ethical education or
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physical yoga (0 = without component, 1 = with component) in the respective condition. Fur-
thermore, we included age, gender, and baseline length into both models to control their influ-
ence statistically. As we expected combined interventions to have stronger effects than the sim-
ple meditation intervention, we applied one-tailed tests of significance by dividing the resulting

p-levels by two. P-levels of p < .05 were considered statistically significant.

All statistical analyses were performed using R 3.6.3 (R Core Team, 2020). Plots were generated
with the statistical packages lattice (Sarkar, 2008) and ggpubr (Kassambara, 2020). Tau- U esti-
mates were calculated and analyzed using the package scan (Wilbert & Lueke, 2019), and mul-
tilevel models were conducted using the package nlme (Pinheiro et al., 2020). Proportion of
explained variance in multilevel models was calculated using the R-based online application
mimosa (Titz, 2020).

Tau-U

Parker et al. (2011) initially proposed Tau-Uas a nonparametric estimate of effect size in single-
case research designs. It allows researchers to examine treatment effects on both between-phase
differences as well as within-phase trends (Brossart et al., 2018). Tau-U statistics are non-over-
lap rank order correlations that, as such, are relatively robust to autocorrelation and have shown
good statistical power. Its flexibility allows to control for phase A trend (Tau-Ua vs. B - Trend A),
phase B trend (Tau- Ua vs.B+ Trend B), or both (baseline and treatment — Tau- U vs. B+ Trend B-Trend A) tO

provide corrected effect size estimates.

In this study, we used the R package scan to calculate Tau- U coefficients for each participant
and each dependent variable, and to assess trends in the data both visually and statistically. If,
for certain participants, trends were observed in the data, corrected effect size estimates were
chosen and reported for these individuals (i.e., Tau- Ua vs. B-Trend A, Tau-Uh vs. B + Trend B O Tau-Ua
vs. B+ Trend B—Trend A). AN effect size of less than 0.20 indicated a small effect; 0.20—0.60 a moderate
effect; 0.60-0.80 a large effect; and 0.80 or above a very large effect (Vannest & Ninci, 2015).

We explored possible differences between conditions by first generating and comparing box-
plots of Tau- Us for the four conditions. Second, we conducted two multiple regression analyses
predicting Tau-U estimates by (1) three dummy variables coding the four conditions, and (2)
two dummy variables coding the presence of the two program components ethical education or
physical yoga. Analyzing the effects of condition or component on effect size estimates resem-

bles modelling cross-level interactions in multilevel modeling.

Multilevel Modeling

Multilevel modeling (MLM) is a powerful tool for modelling correlated data in which observa-
tions are nested within individuals (Dedrick et al., 2009; Hox, 2010). In this study, we modelled
changes over time within each individual on one level and differences between individuals on

a second level. We segmented time into baseline and intervention phase to enable comparisons
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between study periods. Prior to all analyses, we standardized all variables to obtain standardized

regression coefficients and reliable interaction terms.

For each dependent variable, we estimated several models with increasing levels of complexity.
However, as we were primarily interested in the cross-level interactions between time and con-
dition/component, we will only report the final models. The full estimation procedure can be
found in the Appendix E (Tables E4 and E8). The final two models resembled the regression
models we calculated with the Tau-U effect size estimates. Again, we modeled a condition
model using three dummy variables, and a component model using two dummy variables. In
all models, we modelled a cross-level interaction between time and condition/ component
dummy variables. This was done to determine whether any condition or component had an
incremental beneficial effect on participants in this study. The following equation shows the

final component model:

Yij = Yoo T Yoiethical education; + yo,physical yoga; + yosage; + yvoagender;
+ yosbaseline length; + y,otime;; + yqqethical education; * time;;
+ yiz2physical yoga; « time;; + uy; + uytime;; + 15

yij refers to the dependent variable, all y-variables refer to fixed effects, and all u- and r-variables

refer to random effects.

Time was a contrast-coded level 1 variable representing the expected slope of change that oc-
curred from baseline to treatment phase, and predicted a positive logarithmic trend during the
treatment phase. It was coded with zero for the baseline phase and a logarithmic trend starting
at the beginning of the treatment phase. We applied the logarithmic curve as this is a type of
growth commonly observed in psychology (Jones et al., 2005), and it provides a better concep-
tual fit than a linear trend. If we observed substantial variation in individual slopes during visual

inspection, we modelled time as a random slope.

Data was screened and corrected for (illegitimate) outliers due to data-entry errors (e.g. input-
ting 2522525 for number of minutes of meditation). Other (legitimate) outliers were hard to
identify. Hence, we treated them conservatively by not excluding them. Following a proposal
of Nakagawa and Schielzeth (2013), we used two effect size estimates to assess the proportion
of explained variance in each model, namely, marginal R? (variance explained by fixed factors),
and conditional R? (variance explained by both fixed and random factors). All models were

estimated using the Restricted Maximum Likelihood estimation procedure.
Missing Data

Due to the admittedly high response load with daily questionnaires over a period of 71 to 85
days, we did have some missing data in the present study. We observed attrition specifically
towards the end of the data collection period, but not during posttest. Some data points were
missing because some participants simply forgot to respond to the questionnaire on some days,

or because a few participants reported (during class) stressful life events which kept them from
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responding. Mean amount of missing data across participants was 18.5 % (range 2.8 %—45.9
%). All analyses are based on the remaining data. There were almost no missing data for pre-,
post- or follow-up-testing. Only one participant failed to respond at posttest and follow-up and
another one failed to respond at follow-up. We excluded these two participants from the anal-

ysis of pre-post-variables.

Results

In this section, we will first report on participants’ adherence to our treatment. Then, we will
present the results on our four main outcome variables well-being, perceived stress, and life
satisfaction. For the two continuously measured variables, we will first present individual plots
for each participant and report the results of our visual inspection. Second, we will report on
our statistical analyses of these variables employing Tau-U effect size estimates and multilevel
modeling. In the final part of the results section, we will explore possible moderator variables
that might help to explain the effects found for our main outcomes. These moderator variables
are course satisfaction, adverse or extraordinary events experienced during the treatment, and

subjective experiences with the daily practice (meditation, yoga, and ethics).

In the following, we will use the subsequent abbreviations for the four conditions: Mantra med-
itation alone (MA), meditation plus ethical education (ME), meditation plus physical yoga
(MY), and meditation plus yoga and ethical education (MYE).

Adherence

First, we looked whether participants actually engaged in their respective daily home practice.
Compared to all other conditions, participants in the meditation only condition reported sig-
nificantly higher daily meditation practice durations, M = 18.2 (SD=9.72), Mur=14.7 (8D =
9.26), Muy 14.0 (8D = 9.76), Muve = 13.1 (SD = 10.1), A3, 38) = 23.44, p < .001. This might be
because, in contrast to the other conditions, this was the only home practice participants were
supposed to engage with. We plotted the engagement in all three home practices over time and
examined the respective plots. All plots can be found in Appendix F (Figures F1 to F3). For
meditation practice, we observed a decline in practice duration across all conditions towards
the end of the study. Participants also engaged in daily home practice of yoga and/or mindful
living exercises according to their condition. Remarkably, participants in the MYE condition
reported higher average practice duration/frequency in both exercises, compared to participants
in the ME or MY conditions (Yoga: Muye = 15.7, SDmye = 13.1, Muy=12.6, SDuy=12.2, {959)
=-3.81, p<.001, and Ethics: Muye=0.74, SDuve=0.44, Mue=0.68, SDve= 0.47, 1(1046) = -2.18,
p=.039). Whereas ethical practice remained quite constant in the MYE condition, yoga practice
declined over time. On the other hand, yoga practice remained constant in the MY condition
whereas ethical practice declined over time in the ME condition. However, practice times may

be underestimates, as participants may have engaged in home practice on days for which they
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did not complete the daily questionnaire as some participants reported during our weekly meet-

ings. This may be true particularly for the final phase of the intervention.

Course adherence was moderate to high. Apart from four participants who attended only one,
two or three group sessions, but consistently practiced at home, the majority of participants
attended at least six out of eight group sessions. Adherence was a bit higher in conditions that
involved ethical education (Mue = 6.09; Muye = 6.64) than in the other two conditions (Mwma =
5.50; Muy =5.20), this difference being marginally significant, /{1, 40) = 3.80, p=.059.

Well-being

Visual Analysis

Figure 3 depicts the well-being scores of each participant over the course of time. It is subdi-
vided into four plots — one for each condition. Cases 1 to 10 received mantra meditation only
(MA), cases 11 to 21 received meditation and ethical education (ME), cases 22 to 31 received
meditation and yoga (MY), and cases 32 to 42 received meditation, yoga and ethical education
(MYE). As can be seen from this figure, well-being scores show strong fluctuation and variation
over time. Some points in this figure stand out as days with especially low well-being. Most of
these days correspond with life events participants experienced as very challenging, e.g., exams,

illnesses or a separation, and reported during the weekly sessions.

Whereas some participants showed no observable changes (e.g., participants 9, 23, 31, 40), most
participants profited from the treatment, some more prominent (e.g., participants 14, 15, 18, 22,
36) than others (e.g., participants 11, 26, 27, 28). Strong positive effects seem to be predomi-
nantly present in the ME condition. On the other hand, some participants exhibited a decline
in well-being over the course of time, especially towards the end of the treatment. This might
indicate an increasing fatigue with the intervention, which might particularly be true for those
participants that prematurely stopped responding to the daily questionnaires (e.g., participants
4, 21, 29). Yet, the decline was most pronounced in the group of participants who were prac-
ticing mantra meditation only (e.g., participants 1, 2, 3, 4), possibly indicating growing boredom

with the unvarying technique.
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Figure 3
Well-Being Scores in Four Conditions During Baseline and Treatment Phases for Each Partici-

pant with Regression Lines for Each Phase
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Looking at Figure 3, more interindividual differences become apparent. The daily variance of
well-being scores differs between participants as well as the rate of change after the onset of the
treatment. For most participants, well-being increased gradually either from the beginning of
the treatment or after a small delay of one or two weeks. Some participants exhibited an imme-
diate shift in their level of well-being, sometimes followed by a decrease towards the middle of
the treatment and a subsequent increase towards the end (e.g., participants 5, 10, 27, or 35). All
of these observations represent common experiences during the process of learning meditation

and correspond to reports of participants during our weekly meetings.

Quite a few participants stated mastering the meditation technique after initial difficulties at
two weeks after the beginning of the treatment. After a few more weeks, however, participants
reported getting bored or feeling stuck with meditating. While some of them found ways to re-
increase motivation or find deeper meaning in meditating, others resigned or tried to uphold
their meditation practice without connecting it to a deeper meaning. We observed the latter
more frequently in the MA condition and less frequently in the other conditions. These quali-
tative findings correspond to our analysis of experienced meditation difficulty over time, which
we will report at the end of the results section. Intriguingly, it seems that the experiences during

the process of learning meditation were closely related to daily well-being.

Overall, these results strengthen the impression that people respond quite differently to medi-
tation interventions. Furthermore, there seem to be discernible differences between the four
treatment conditions, too, indicating a negative effect of the meditation only intervention. To
further explore and validate our visual analysis we conducted two distinct statistical analyses

described in the following.

Statistical Analysis

Tau-U

The Tau- U statistic was calculated to assess the effect size of the intervention for each partici-
pant. We chose the appropriate Tau- U type based on a thorough evaluation of trends visually
and/or statistically present in the data. The respective effect size estimates for each participant
including mean well-being scores and standard deviations per experimental phase can be found
in the Appendix E (Table E1). An inspection of these estimates indicated that the majority of
participants experienced moderate improvements in their well-being. Most effect size estimates
ranged from 0.20 to 0.40, indicating a moderate effect size. Participants 9, 10, 19, 23, 31, 40, and
42 had effect sizes around zero and, thus, did not experience any change in well-being through-
out the study. We observed the largest positive effect sizes (0.42 to 0.46) for participants 14, 15,
and 22. However, there were a couple of negative effect sizes, too. Most of these can be consid-

ered small (around -0.15), but three participants had a substantially lower well-being following
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the treatment. Participants 3, 4, and 38 had effect sizes ranging from -0.30 to -0.51, indicating

a moderate negative effect. These results correspond with our visual analysis.

Next, we looked at potential explanations for the strong negative effects. Participant 3 (MA)
had a specifically hard time trying to learn mantra meditation. She almost always rated her
meditations as being very hard. Participant 38 (MYE) deeply appreciated her course but re-
ported having elevated levels of stress due to getting started to work on her Master’s thesis,
which coincided with the beginning of the treatment. We had considered excluding participant
4 (MA) from the analysis as she attended only the first two sessions of her meditation course
and stopped responding to the daily questionnaires in week five of the treatment. However, she
had meditated very conscientiously at home for 20-30 minutes nearly every day. Unfortunately,
we do not know whether there were other reasons that caused her to drop out of the study.
When we followed up our participants after twelve months, she stated that the course had a
very positive impact on her and that meditation proved to be a valuable resource in her life.
Participant 3 had stopped meditating soon after the course had ended, whereas participant 38
used meditation and yoga practice regularly as a means to cope with tension or establish mental

calm. The latter stated that the topics of ethical education often stayed present in her mind.

To allow for better comparison, we also looked at the qualitative statements of the three partic-
ipants with the highest positive effect sizes. For participants 14 and 15, the participation in the
course (both ME) had led to profound changes in perspective. Specifically the ethical education
component had informed their actions and thoughts in their daily lives up to the present. They
both continued to meditate whereby participant 14 meditated daily and participant 15 once or
twice a week. The former also enthusiastically described how the course had inspired her to
follow a spiritual path and form a group of like-minded people to regularly meditate and ex-
change. Participant 22 (MY) described how she had dived into an intensive yoga practice after
the course, which she continued up until the present. She did not continue to meditate. Inter-
estingly, participants 14 and 15 found meditating very easy from the very beginning of the
treatment. All three participants reported meditation becoming increasingly easy over the

course of time.

After this qualitative evaluation, we explored the mean differences between the four conditions.
Therefore, we grouped all Tau- Ueffect size estimates by condition and generated according box
plots (Figure 4). The box plots in Figure 4 reinforce our impression from visual inspection. Med
refers to the median and /QR to the interquartile range. On average, the MA condition had no
effect on participants’ well-being (Med = 0.07, IQR = 0.30). All other conditions, however, en-
hanced participants’ well-being. This was particularly pronounced in the two conditions in-
volving ethical education, ME (Med = 0.30, /QR = 0.22), and MYE (Med = 0.23, IQR = 0.22),
and less pronounced in the MY condition (Med=0.12, IQR=0.35). A simple analysis of variance
(ANOVA) yielded a significant between-group effect, /{3, 38) =2.92, p=.047.
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Figure 4
Box Plots for Averaged Tau-U Well-Being Estimates in Each Condition. Individual Well-Be-

ing Estimates are Scattered Across the Box Plots
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We further statistically explored these differences using multiple regression analysis. First, we
entered the four conditions as predictors into the model to estimate their influence on well-
being effect sizes. Second, we evaluated the relative importance of the two main components
under investigation in this study, that is, ethical education and physical yoga. We applied one-
tailed tests of significance to these regression estimates. The first model indicated a significant
effect for the ME condition, § = 0.48, p=.009, and the MYE condition, = 0.32, p=.051. The
full regression table for this model can be found in the Appendix E (Table E2). The second
model provided evidence for the effectiveness of the ethical education component in improving

subjective well-being. It is depicted in Table 4.



110

Table 4

Regression Model for Tau-U Well-Being Estimates as Dependent Variable and Effective Com-
ponent, Age, Gender, and Baseline Length as Predictors (df = 36)

Variable b § SE t P
(Intercept) -0.08 0.00 0.06 -1.33 191
Ethical education (y/n) 0.14 0.31 0.07 1.95 .029
Physical yoga (y/n) 0.02 0.04 0.07 0.25 402
Age -0.01 -0.22 0.00 -1.39 173
Gender 0.04 0.06 0.10 0.40 .695
Baseline length 0.00 -0.05 0.01 -0.34 .740

According to Table 4, neither the physical yoga component nor age, gender, or baseline length
significantly predicted changes in well-being over time. The multiple R’ was &= .18 indicating
that there was still some unexplained variance in this model. We will explore possible moder-
ator variables at the end of the results section. In summary, it seems that the ethical education
component had a positive effect on well-being whereas mantra meditation alone or in combi-
nation with physical yoga did not. Conversely, yoga seemed to buffer the negative effect of
meditation alone. To evaluate these results further, we performed multilevel modeling on our

data.

Multilevel Modeling

We mirrored our regression procedure employed on Tau- U effect sizes to assess the effects of
the four conditions and the two components on well-being through multilevel modeling. The
inspection of cross-level interactions between time and condition/component is most relevant
in this respect. Again, we halved p-levels for these interactions as we expected the combined
interventions to yield stronger effects than the simple meditation intervention. In addition, we
tested the effect of time with a one-tailed test as we expected all treatments to lead to an ame-
lioration of well-being. Furthermore, we modeled the time slopes as random effects to comply

with the interindividual variability observed during visual inspection.

In the condition model, there was a significant effect of time, f = 0.09, SE'= 0.03, p = .004,
indicating that well-being increased for the majority of participants irrespective of their specific
condition. However, all three interaction terms were significant, too, ME: § = 0.12, SE' = 0.04,
p=.001,MY: 3=0.09, SE=0.04, p =.012, MYE: B =0.09, SE'=0.04, p=.011. This speaks to the
supplementary benefit of all three conditions involving one or two additional component of the
yoga path in enhancing well-being. The component model is depicted in Table 5. Full multilevel
regression tables for the condition model as well as all predecessor models can be found in the
Appendix E (Table E3).
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Table 5

Multilevel Regression Estimates for Well-Being Scores as Dependent Variable and Time, Ef-

fective Component, Age, Gender, and Baseline Length as Predictors

Variable § SE df t p
Time 0.08 0.03 2493 2.44 .007
Ethical education (y/n) 0.04 0.10 36 0.44 .658
Physical yoga (y/n) 0.04 0.10 36 0.41 .680
Age -0.03 0.09 36 -0.37 712
Gender 0.09 0.10 36 0.91 .368
Baseline length -0.02 0.10 36 -0.17 .870
Time * Ethical education 0.07 0.03 2493 2.08 .019
Time * Physical yoga 0.03 0.03 2493 0.92 179

As can be seen in Table 5, there was a significant effect of time as well as a significant interaction
between time and ethical education. None of the moderators was a significant predictor of well-
being. Thus, it seems that the treatment had an overall positive effect on participants’ well-
being, but the ethical education component significantly enhanced this effect. Marginal & of
this model was R = .03, and conditional R equaled R?= .44, indicating that only 3 % of the
variance could be explained by the fixed effects time, components, age, gender, and baseline
length, whereas 44 % were attributable to individual differences. We will explore possible ex-

planatory and moderator variables for these findings at the end of the results section.

All three analyses converge suggesting a generally positive effect of all four treatments on our
participants’ well-being. Additionally, all analyses show that the combined interventions were
more effective than the simple meditation intervention, and that the ethical education compo-

nent was particularly beneficial in this regard.
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Stress

Visual Analysis

We measured perceived stress once every week to determine participants’ weekly stress level.

Figure 5 displays weekly stress scores for each participant over the course of the study.

Compared to well-being measurements, perceived stress seemed to fluctuate a lot less, with a
few exceptions. Again, there is substantial variation in participants’ general stress levels, the
variance in their stress slopes as well as their response to the treatment. Admittedly, there was
only one baseline reference point for participants with a baseline of seven days. This made it
more difficult to draw reliable conclusions on average baseline stress levels. Nevertheless, it was
still possible to compare this one measurement point cautiously with the many measurement

points in the treatment phase.

Most curves show a slight to considerable downward trend indicating reduced stress levels.
Only few participants exhibit unchanging stress levels from baseline to treatment phases (e.g.,
participants 7, 33, 39). However, corresponding with our analyses of well-being, some partici-
pants experienced an increase in perceived stress. This might possibly be due to the heightened
effort in participating in our indeed quite demanding study. This might also be reflected in the
upward trend in some participants’ curves, specifically towards the end of the study (e.g., par-
ticipants 3, 11, 19, 29, 30, 32, 42). It seems that the treatment was particularly demanding for
participants in the most extensive condition MYE (e.g., participants 32, 34, 35, 38) as well as for
participants in the MA condition (e.g., participants 3, 4, 5, 10). The latter repeatedly mentioned
struggling with the monotonous and unguided mantra meditation practice during our weekly
meetings. Conversely, most participants from MY condition exhibited a consistent reduction of

perceived stress. This is also true for a large part of participants in the ME condition.
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Figure 5

Stress Scores During Baseline and Treatment Phases for Each Participant with Regression
Lines for Each Phase
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Statistical Analysis

Tau-U

Effect size estimates for perceived stress were calculated for each participant. We had to rely
on a lot less measurements for this calculation. Particularly estimates for participants with a
baseline length of seven days are possibly overestimated and need to be interpreted with care.
On average, effect size estimates are markedly larger than effect size estimates of well-being
and range from -1.00 to 0.87. Yet, most effect sizes range from -0.74 to 0.40, indicating moderate
to large effects on perceived stress. Whereas the stress level increased for 16 participants, it
decreased for 22 participants. Only three participants had effect sizes close to zero. The full Tau-
Utable including mean scores and standard deviations for each phase, p-levels and Tau-Utype
can be found in the Appendix E (Table E5).

Six participants exhibited large decreases in perceived stress over time (participants 14, 20, 22,
26, 28, 36), and participant 41 showed a very large decrease. Three of these received the MY
treatment. Indeed, the majority of participants from the MY condition reported decreased levels
of stress throughout the treatment, contrary to most other conditions. Participants 34 and 38
(both MYE condition) showed very large increases in perceived stress over time. The latter had
already been identified as experiencing significant decreases in well-being (see above). This was
not true for participant 34, but, she had only very few measurement points in total indicating
an overestimation of the effect. Again, it seemed as if the MA condition had the least favorable
effect as half of the participants in this condition exhibited moderate increases and only two
moderate decreases in stress. We further explored these apparent differences between condi-
tions by generating box plots for each condition (Figure 11) and conducting a couple of regres-

sion analyses.

The box plots in Figure 6 underpin our impression from the visual inspection and qualitative
evaluation. On average, meditation alone (MA) slightly increased perceived stress
(Med=0.17, IQR = 0.38). Contrariwise, the treatment helped to reduce stress a little in the
MYE condition (Med = -0.11, IQR = 0.62), and reduce it to a moderate amount in the ME con-
dition (Med = -0.24, IQR = 0.54) and the MY condition (Med = -0.40, IQR = 0.73). Still, these
effects were not very pronounced as a simple ANOVA yielded no significant between-group
effect, F(3, 38) = 1.28, p=.297.
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Figure 6

Box Plots for Averaged Tau-U Stress Estimates in Each Condition. Individual Stress Estimates

are Scattered Across the Box Plots
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Furthermore, we performed the same regression analyses as for well-being. The condition
model is depicted in Table 6. It indicated a significant effect for the MY condition, and a mar-
ginally significant effect for the ME condition. Multiple #?of this model was R?= .14 indicating
some unexplained variance in the model. There were no significant predictors in the compo-
nent model suggesting that the positive effect of the MY condition was not generalizable to
both conditions that included physical yoga. The most extensive condition (MYE) was more
effective in reducing stress than the simple MA condition, but less effective than the two less
extensive conditions (MY and ME). Neither age, gender, nor baseline length significantly pre-
dicted perceived stress in both models. The full regression table for the component model can
be found in the Appendix E (Table E6).
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Table 6

Regression Model for Tau-U Stress Estimates as Dependent Variable and Effective Compo-
nent, Age, Gender, and Baseline Length as Predictors (df = 36)

Variable b § SE t P
(Intercept) 0.06 0.00 0.13 0.44 .662
Ethical education (y/n) -0.04 -0.04 0.15 -0.24 405
Physical yoga (y/n) -0.07 -0.08 0.14 -0.52 .303
Age 0.00 0.08 0.01 0.48 .637
Gender 0.22 0.18 0.20 1.10 278
Baseline length 0.00 0.00 0.01 0.03 978

This corresponds with our visual analysis indicating that the combination of meditation and
physical yoga might be particularly beneficial in reducing stress. In addition, the null to slightly
negative effect of the MA condition corresponds with the results we found for well-being. Ex-

pectedly, Tau- Uestimates of well-being and stress correlate significantly (r=-.39).

Multilevel Modeling

Time was modelled as a random slope as perceived stress slopes varied across participants. Re-
sults in both multilevel models were similar to those we found with effect size estimates. There

were no significant predictors in the component model (see Table 7).

Table 7

Multilevel Regression Estimates for Stress Scores as Dependent Variable and Time, Effective

Component, Age, Gender, and Baseline Length as Predictors

Variable § SE df t P
Time 0.04 0.12 332 0.36 .109
Ethical education (y/n) -0.06 0.05 332 -1.23 219
Physical yoga (y/n) -0.14 0.13 36 -1.08 .287
Age 0.06 0.12 36 0.48 .635
Gender -0.03 0.12 36 -0.22 .826
Baseline length -0.09 0.13 36 -0.72 478
Time * Ethical education 0.11 0.13 36 0.85 447

Time * Physical yoga 0.01 0.05 332 0.13 210
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There were, however, significant predictors in the condition model (see Appendix E—Table E7
for the full regression table). The cross-level interaction between time and the MY condition
was marginally significant,  =-0.09, SE'= 0.06, p=.053, further demonstrating that this condi-
tion lead to the greatest reductions in perceived stress. We also found a marginally significant
effect of time,  =-0.06, SE'=0.05, p=.099, indicating that all treatments taken together reduced
stress to some extent. None of the moderators significantly predicted perceived stress. In this
model, marginal R? equaled R?=.08, and conditional R? was R” = .64, indicating that only 8 %
of the variance could be explained by the fixed effects, and 64 % were attributable to individual
differences in perceived stress. Again, a large proportion of the variance could not be explained
by the variables in this model. This points to the presence of other variables that are responsible
for the observed interindividual differences, some of which we will look at shortly. All three
analyses converge and point to a stress-relieving effect, which is unique to physical yoga and

surpasses the effects of mantra meditation and ethical education.

Life Satisfaction

Life Satisfaction was measured during pretest, posttest and 2-month follow-up. A mixed two-
way analysis of variance yielded a significant effect of time, A2, 72) = 3.46, p = .037, with a
small effect size, n? = 0.01. The four groups did not differ in their overall life satisfaction,
F3,36)=1.27, p = .301, nor was there a significant interaction between time and group,
F6,72) =0.51, p=.796. The mean life satisfaction across all groups was Mpr = 4.86 (SD=1.22)
before the study, Mpost =5.17 (SD = 1.21) at completion of the study, and Mu=5.24 (SD=1.14)
two months later. Thus, there was a continuous increase in life satisfaction, particularly from
pre- to posttest, for all participants in our study. This increase did not depend on the specific
treatment they received. Accordingly, learning how to meditate seems to be sufficient to expe-

rience increased life satisfaction.

Potential Explanatory Variables

We will now explore a few variables, which might help to explain some of the interindividual
variance we observed in the main analyses. For this analysis, we employed mainly exploratory

and descriptive methods, such as diagrams, correlations, and frequency tables.

Course Satisfaction. After the 8-week intervention ended, participants rated their satisfaction
with their course using the Client Satisfaction Scale. Apart from one participant (case 4) in con-
dition MY who did attend class only once and primarily practiced on her own, class ratings
were high in all conditions (the maximum rating being 4) — MA: Med = 3.44; ME: Med = 3.75;
MY: Med = 3.38; MYE: Med = 3.62. Participants in the two conditions that involved ethical
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education reported a somewhat higher satisfaction with their course, this difference being mar-
ginally significant, A1, 39) = 3.99, p = .053. This higher course satisfaction might explain the

higher course adherence in these two groups.

Adverse or Extraordinary Events. We required participants to mark all symptoms they had ex-
perienced throughout the study that were directly related to their practice. These symptoms
could be positive (strong positive emotions during meditation), negative (fear, emotional dis-
tress), or neutral (feeling hot or cold). Unfortunately, we did not assess whether participants
rated their experiences as adverse or not. We transformed duration ratings numerically to re-
semble comparable intervals. For each cluster of symptoms, we summed up number, severity,

and duration ratings to calculate cluster scores.

All symptoms were mentioned by at least one participant. The five most common symptoms
were exhaustion (21 participants), impression that something is missing in life (16), inner ten-
sion (15), strong positive feelings during meditation (13), and the feeling of oneness with all
that is (13). The six least common symptoms, mentioned by only one participant each, were
fainting, redness of the skin, sweating, losing interest in one’s surroundings, impression that not
meditating is a waste of time, and impression that only people who meditate are valuable peo-
ple. The most affecting symptoms in terms of number, severity and duration were reported in
the cluster of somatic symptoms (mean affecting score M/ =7.59), followed by emotional symp-
toms (M =5.63), and altered states of consciousness (M = 5.07). Two participants reported no
symptoms, but this could as well represent a lack of diligence. On average, participants reported
experiencing 11.2 symptoms (SD=9.67, Range 1—44) with a mild severity (//=1.32, SD=0.50)

for around 5.76 days (SD=4.40). No adverse events necessitated referral to a health professional.

Participants from the MYE condition reported the most symptoms (altogether 138), followed
by the MA condition (127), and the ME condition (117). The least symptoms were reported by
the MY group (77). We tested all symptom clusters for significant differences between condi-
tions employing one-way analyses of variance. Thereby, we found significant differences for
the number and severity of emotional symptoms, /3, 38) = 2.72, p=.059, and (3, 38) = 2.96,
p = .045, respectively, and the duration of neurological symptoms, A3, 38) = 3.05, p = .040.
Pairwise t-tests revealed that the MY and ME conditions experienced significantly less emo-
tional symptoms than the MA condition, and, furthermore, the MY condition experienced them
as less severe. On the other hand, the ME condition experienced significantly longer neurolog-
ical symptoms than the other groups, but, specifically the MY condition. A detailed analysis
revealed that these neurological symptoms were predominantly a numbness in parts of the
body, a shaking of the body, and involuntary body movements. It seems, thus, that practicing
physical yoga prevents some of the possibly adverse symptoms associated with the practice of

mantra meditation and ethical education.
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Daily Practice. Throughout the treatment, we daily asked participants to rate their experiences
with their respective home practice/s. We will now give a qualitative review on the changes
and differences between conditions that we observed during visual inspection. Figures depict-
ing individual trajectories in these variables can be found in the Appendix F (Figures F4 to F11).
For all variables, we observed substantial variation between participants as well as strong day-

to-day fluctuations within participants.

First, we will have a look at the meditation practice variables. Regarding perceived meditation
ease, we detected a clear upward trend over time. This means that for the majority of partici-
pants, meditation got easier over the course of the intervention. This trend was most evident in
participants from the ME condition. For some participants, meditation ease stayed more or less
the same over time. These participants mainly belonged to the two conditions MA and MY.
Three participants from the MYE condition experienced increased difficulty in meditating to-
wards the end of the treatment. This might be due to growing fatigue towards the end of the
admittedly very extensive intervention. The visual analysis of perceived relaxation during med-
itation revealed a transition from restlessness to a more relaxed state over the course of the
treatment for the majority of participants. Still, ratings of perceived relaxation vs. restlessness
varied strongly from day to day indicating that meditation quality strongly depended on mood
and daily form, at least for beginners. Some participants experienced no perceivable change
over time, and others experienced increased restlessness particularly towards the end of the
treatment. There were no apparent differences between conditions. Wakefulness during medi-
tation showed a similar pattern. The majority of participants experienced a shift from being
tired during meditation to being more wakeful with strong fluctuations over time. For some
participants, the level of wakefulness stayed more or less the same and a few participants got
more tired towards the end. Participants from the MY condition appeared to show a more con-

sistent upward trend from tiredness to wakefulness during meditation.

For yoga experience variables, there were no differences perceivable between the two condi-
tions that received physical yoga as a treatment. Rather, individual differences in response to
the treatment were more prominent than differences between conditions. Wakefulness and
relaxation during yoga exercises were consistently high to very high for most participants. In
contrast, perceived ease of yoga exercises and their coherence with breathing increased over
time for most participants. There were no consistent findings regarding perceived ease of ethical
exercises. For a few participants there was an observable upward or downward trend, but for
most, perceived ease was subject to strong fluctuations. This might be due to the heterogeneity
of weekly topics participants were supposed to engage with. During our weekly meetings, par-
ticipants repeatedly reported that some topics were more challenging for them than others. In
order to test this assumption, we conducted a simple regression analysis with ease of ethical
practice as dependent variable and topic of ethical education as predictor. First, we calculated
the mean perceived ease of each topic and created a ranking sequence from easiest (i.e., con-
tentment, M = 3.63, SD = 1.07) to hardest topic (i.e., truthfulness, M =3.01, SD = 1.08). Then,



120

we set the hardest topic as the reference category for the regression, and found that only two
topics were significant predictors of perceived ease—non-stealing, b= 0.50, SE'= 0.14, p < .001,
and contentment, b=0.62, SE'=0.16, p< .001. This means that these two topics were perceived

as generally easier than all other topics.

In a next step, we looked whether there were any significant correlations between the subjec-
tive experience variables. Perceived meditation ease correlated highly with relaxation during
meditation (= .56), and moderately with relaxation during physical yoga (r=.29). Perceived
relaxation during meditation and during yoga, in turn, correlated highly with each other (r=
.55), as did perceived wakefulness during meditation and during yoga (r=.58). Relaxation dur-
ing yoga also correlated moderately with wakefulness during yoga (r= .37), and coherence of
yoga movements with breathing (r = .36). The latter also showed a moderate correlation with
perceived yoga ease (r=.28). Perceived ease of ethical exercises had smaller correlations with
relaxation during meditation (r = .24) and yoga (r = .26). Thus, there seems to be a relevant
coherence between different subjective experiences and different components of practice. Our
data does not allow for causal interferences. However, we can conclude that on “good” days
participants perceived all of their home exercises as easier and were more relaxed and awake
during meditation, yoga and/or ethical exercises. Interestingly, a more difficult ethical practice
also influenced relaxation during meditation and/or yoga. Surprisingly, meditation or yoga
practice duration did not correlate with any of the subjective experience variables. They did
correlate with each other (r=.48), though, indicating that on days where participants practiced

longer meditation, they also practiced longer yoga, and vice versa.

Dose-Response and Experience-Response Relations

To explore the possible influence of subjective experiences on our outcome variables, we con-
ducted a couple multilevel regression analyses. We took the component models described
above, and added four predictor variables on level-1 (meditation practice duration, perceived
meditation ease, relaxation, and wakefulness). We decided to include only the meditation var-
iables as all of our participants had practiced meditation. Similar to other studies (Fredrickson
et al., 2017), we used unstandardized values in our models and person-mean centered the med-
itation variables. With this, we evaluated the effects of dosage and subjective experience on the
daily fluctuations in our dependent variables during the treatment phase. In the following, we
will point out main findings, full multilevel regression tables can be found in the Appendix E
(Tables E9 and E10). All of these models take into account only measurement points from the
treatment phase. Thus, they do not allow for comparisons between baseline and treatment

phases.
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For well-being, we found significant positive effects for all subjective meditation experience
variables (all p < .02 to p < .001), but not for meditation practice duration. This means that
participants who experienced meditation as easier and were more relaxed and awake during
meditation on a given day, compared to their own typical level of daily experience, reported
higher levels of well-being on that day. Surprisingly, this effect was independent of the duration
of their meditation practice. The experienced quality of meditation had a greater impact than
the actual minutes spent meditating. Unfortunately, we cannot tell from our data whether par-
ticipants experienced higher well-being because of their meditation, or whether their medita-
tion was easy because they were feeling well. There were no clear-cut results for stress, but two
marginally significant effects (p < .08). Remarkably, individually higher meditation practice du-
ration and relaxation during meditation predicted lower stress levels on a given day. We were
able to explore the direction of these effects tentatively by considering the time of meditation

practice.

Fortunately, we required participants to provide the time of day they meditated. Time of med-
itation was reported less reliably than other meditation variables. Nevertheless, we were able
to conduct some exploratory analyses. Our underlying assumption was that meditating in the
morning would presumably influence well-being and stress during that day, whereas meditat-
ing in the evening would probably be influenced by events of the day. First, we split reported
times into larger bands, that is, morning (5-11 am), midday (11 am-3 pm), afternoon (3-6 pm),
and evening (6-12 pm). The majority of participants had a preferred time band for meditation
(31 out of 42). The most popular time for meditating was during the evening (n = 16), followed
by morning (n=9), midday (n=5), and afternoon (22 = 1). There were no apparent differences
in conditions regarding preference of meditation time. However, all participants also reported
practicing regularly in more than one time band. This gave us the opportunity to explore how
the time of meditation would relate to our dependent variables. We included three dummy
variables coding the four time bands into our multilevel meditation model reported above. The

evening band served as the reference category.

The most predictions stayed the same in the extended models. The full multilevel regression
tables can be found in the Appendix E (Tables E11 and E12). We will only point out the effects
of time of meditation and the most relevant changes we observed. The time of meditation had
a significant effect on well-being. Participants reported higher levels of well-being on days
when they had meditated in the morning, b= 0.12, SE'= 0.05, p = .031, or during midday, b=
0.09, SE=0.05, p=.083, though the latter was only marginally significant. Thus, meditating in
the morning seemed to have a positive influence on well-being on that day. The time of medi-
tation did not influence any other dependent variable. There were some changes in other pre-
dictors, though. As above, both individually higher meditation practice duration and relaxation
during meditation were related to reduced stress, this effect being statistically significant (p <
.05). Meditation practice duration also became a significant, but negative predictor of well-be-

ing (p < .01). This could imply that participants meditated less on days when they were feeling
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well, as they were consistently reporting during our weekly meetings, and more when they
were feeling less stressed. Whether they felt less stressed because they meditated longer, we
cannot tell form our data. However, many participants reported during our meetings that they
used meditation to calm themselves down on stressful days, and, in these cases, needed to med-

itate longer than usual.

Overall, there was much variability in subjective experiences during meditation both within
and between different participants. These experiences were related to daily well-being and
stress with positive experiences being associated with positive outcomes. This seemed to apply
to all practice components. There were no observable differences between conditions during
visual inspection, except for two. Wakefulness during meditation increased most for partici-
pants in the MY condition, whereas perceived meditation ease increased most prominently for
participants in the ME condition. As the latter showed the greatest enhancement in daily well-
being, too, it seems reasonable to conclude that both processes reinforced one another. Specifi-

cally meditating in the morning seemed to influence well-being on that day positively.

Discussion

The present study provides the first in-depth insights into the incremental impact of ethical
education and physical yoga on mantra meditation in healthy participants. At the same time, it
dismantled and investigated diverse combinations of the components of the new mind-body
therapy Meditation-Based Lifestyle Modification (MBLM; Bringmann et al., 2020). We em-
ployed an additive design with all participants practicing mantra meditation and some addi-
tionally practicing physical yoga and/or yoga ethics. The single-case multiple-baseline design
gave detailed access to individual responses and trajectories of change over the course of the
treatment. Participants in all four conditions enjoyed their course and established a regular
home practice. Course satisfaction and adherence was a bit higher in conditions that involved
ethical education. Ethical education also had the greatest impact on increasing participants’
well-being. While results on well-being were quite strong and unambiguous, findings on stress
were coherent but less robust. Overall, the majority of participants experienced an increase in
well-being and a decrease in stress over time. However, for both variables, the combined inter-

ventions had more positive effects on participants than the simple meditation intervention.

We found significant increases in well-being in all combined conditions, but not in the medi-
tation only condition (MA). This increase was most prominent in the two conditions that in-
volved ethical education (ME and MYE). For stress, changes could not consistently be attributed
to the inclusion of a specific component. Rather, both combined, but less extensive interven-
tions (MY and ME) were more effective in reducing stress than the full MBLM program (MYE).
The MY condition was the most efficient in this regard. This speaks to a stress—relieving effect
of physical yoga. Conversely, some participants from the MA condition showed a decrease in

well-being over time. In addition, participants from the MA and MYE conditions showed a
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tendency to become more stressed towards the end of the treatment. This provides evidence for
the differential effects various combinations of yoga components can elicit, and the potential

relevance of personality factors in this regard.

Interestingly, life satisfaction significantly improved across all conditions from pre- to posttest
and continued to improve until two months after the intervention had ended. Thus, participat-
ing in any of our four interventions, whether simple or complex, seemed to be beneficial for
contentment in life. This might be an effect specific to mantra meditation as all conditions in-
volved this practice. Alternatively, it might be due to unspecific factors common to all condi-
tions, such as group dynamics, social support, or attention from study staff. Yet, the latter might
be unlikely as the effect persisted until follow-up. From a eudaimonic perspective, decreased
hedonic well-being, as reported above for the MA condition, is not inconsistent with increased
life satisfaction. Even if participants felt more stressed during the treatment, they might have
gained profound insights during meditation that significantly affected their perspective and sat-

isfaction with life.

Overall, we observed high inter- as well as intrapersonal variability in responses. While some
participants benefited strongly from their treatment, others did not change much, and yet oth-
ers experienced a deterioration in their well-being or perceived stress. Similarly, some partici-
pants found meditating really easy from the beginning, for most it got easier as they practiced,
and for some it remained equally difficult. Likewise, most participants exhibited strong fluctu-
ations in their daily well-being and perceived meditation ease. We found that the daily quality
of meditation correlated with daily well-being, and that meditating in the morning had a posi-
tive impact on well-being during that day. The actual duration of meditation practice was not
as important. However, we also found that participants reported higher well-being on days with
shorter meditation practice durations, and lower stress on days with longer durations—the di-

rection of this link being unclear.

The different dimensions of subjective experience during home practice were interrelated sug-
gesting that meditation or yoga exercises were easier when participants felt relaxed and awake.
Physical yoga might be helpful in this regard as participants from the MY condition experienced
the most prominent increase in wakefulness during meditation. Ethical education, on the other
hand, can be quite challenging or unsettling and, thus, impair relaxation during meditation.
Some ethics topics were perceived as more difficult than others. From our observations of the
different classes, the transition to meditation was much smoother and quieter in the conditions
where meditation was preceded by physical yoga (MY and MYE) than in the ME condition.
Nonetheless, the latter showed the greatest improvement in perceived meditation ease. As this
condition also showed the greatest increases in well-being, it appeared to be a very effective
combination. The combination of physical yoga and meditation (MY), though, seemed to be

particularly beneficial in reducing stress and adverse events associated with the treatment.
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Framing Mantra Meditation Enhances its Effects

It is not easy to compare our findings to results of earlier studies. Although there have been
some comparative or dismantling studies (Chapter 4), no study employed an additive design
comparable to ours. Most studies compared rather complex interventions with each other, and
few actually dismantled or added program components (e.g., Hunt et al., 2018; ]. A. Smith et
al., 2011). Only one study compared a complex Kundalini Yoga program (including breathing,
meditation, and postures) to mantra meditation (Shannahoff-Khalsa et al., 2019) and found that
yoga outperformed mantra meditation. This is in line with the results of our study. Conversely,
it is not quite clear why the mantra meditation condition in our study elicited no changes or
even negative effects. Mantra meditation has been shown to have a strong impact on negative
emotions, stress, anxiety, and depression, but not necessarily well-being (Goyal et al., 2014;
Lynch et al., 2018; Sedlmeier et al., 2012). However, there are to date only few investigations
into the effects of mantra meditation on healthy participants that are methodologically sound.
Thus, more research is needed to evaluate the usefulness of mantra meditation in healthy par-

ticipants effectively.

Interestingly, our mantra meditation intervention differed significantly from earlier investiga-
tions. The format of teaching mantra meditation might not have been optimal. Participants only
received minimal instructions and were then “thrown in at the deep end” with immediately
practicing 20-25 minutes of silent meditation. Research has shown that letting participants en-
gage in a guided meditation practice resulted in greater improvements in positive affect and
heart-rate variability than letting them engage in silent meditation (Trivedi et al., 2020). Mantra
meditation has been proposed as a suitable practice for both, beginners and advanced meditators
(Devananda, 1999), and also for patients with mental disorders (Orme-Johnson & Barnes, 2013).
Nevertheless, individual factors might influence the liking and coping with a specific medita-
tion technique and, therefore, its effects (Holzel et al., 2011). We assessed a multitude of per-
sonality factors to explore possible interactions with subjective experiences and objective out-

comes in future publications.

Furthermore, and more importantly, interventions in other mantra meditation studies were
embedded in a spiritual framework and enriched by rituals, additional exercises or a sense of
secrecy or sacredness. Most mantra meditation programs follow a specific spiritual teacher or
lineage (Kirtan Kriya, Mantram Repetition, Passage Meditation, Sahaj Samadhi, and Transcen-
dental Meditation). Research has shown that spirituality is a critical ingredient in mantra med-
itation and can tremendously enhance its effects (Wachholtz et al., 2017; Wachholtz & Par-
gament, 2005; Wolf & Abell, 2003). Although we employed spiritual mantras in this study, we
did not provide any additional information on the belief systems or spiritual entities behind
these mantras. Thus, our mantra meditation intervention was rather technical and less devo-

tional than other mantra meditation programs. This might have impaired its effectiveness.
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Indeed, providing participants with some kind of framework, such as physical yoga or ethical
education, reversed the negative effect of mantra meditation in this study. While ethical edu-
cation provided a philosophical framework to contextualize the practice of mantra meditation
as well as experiences made during meditation, physical yoga offered a bodily or embodied
framework. Yoga postures and breath work help to calm body and mind and develop a better
connection to and understanding of one’s own bodily processes (Kishida et al., 2018; Schmalzl
et al., 2015). Traditionally, postures and breathing were considered preparatory exercises that
preceded meditation and helped the yogi reach the “stilling of the changing states of the mind”
described in the Yoga Sutras (Bryant, 2015). Likewise, the ethical practice of the yamas and
niyamas was supposed to ground and permeate all other yogic practices like postures or medi-

tation (Feuerstein, 2012).

Following these assumptions, the full MBLM program (MYE) should have led to the greatest
effects. However, this was not the case. It seemed, rather, that certain combinations of practices
were more helpful than others. Indeed, in this sample of healthy adults, a bit more was better
than much more. One reason for this finding might have been the substantially longer class
duration in the MYE condition as well as the larger amount of assigned home practice. Partici-
pants were requested to engage in three home practices (meditation, yoga and ethics) for a sig-
nificant amount of time each day, which they did even more reliably than participants in the
two less extensive conditions (MY and ME). Nonetheless, meditation practice duration was un-
related to changes in the outcome variables. Interestingly, in a systematic review, effect sizes
did not change in shortened versus original MBSR treatments, and shorter assigned practice
time was associated with larger effect sizes (Carmody & Baer, 2009). This indicates that less
extensive interventions are probably easier to integrate into people’s lives. Furthermore, the
eightfold yoga path was designed as a lifelong journey for spiritual seekers on their way to en-
lightenment (Feuerstein, 2012). Participants in scientific studies (and meditators in general) are
usually motivated to meditate for much more mundane reasons (Sedlmeier & Theumer, 2020).
Thus, providing participants with a less extensive set of practices might give them more time to

adjust and assimilate.

Specific Combinations of Practices Yield Different Effects

In this context, which component of the yoga path or, rather, which combination of compo-
nents is most effective? We cannot give a comprehensive answer to this question, as we only
investigated four possible combinations of practices. In this study, on the one hand, the combi-
nation of mantra meditation with ethical education proved to be particularly beneficial for en-
hancing daily well-being as well as perceived meditation ease over time. The combination of
mantra meditation and physical yoga, on the other hand, had a pronounced positive effect on
weekly stress as well as on wakefulness during meditation. We will now look at these results

more closely.



126

Most participants in the ME condition actively engaged in the discussion and practice of the
ethical principles of yamas and niyamas, and found them sometimes challenging, but mostly
very helpful. The intensive ethical confrontation invited them to reconsider some of their mal-
adaptive cognitive, emotional and behavioral habits and divert them into a more adaptive di-
rection. Essentially, this is one of the core principles of cognitive-behavioral therapy and stress
reduction programs (Lehrer et al., 2007; Powers et al., 2017; Shapiro et al., 2006). The difference
to the current program, though, is its holistic approach and focus on human flourishing. The
ethical education component of MBLM might help attendees to gain a deeper awareness of their
goals and values in life empowering them to make adaptive choices and switch off the “auto-
matic pilot” of daily actions. Acting in accordance with personal values has positive effects on
well-being and quality of life (Brunstein, 1993; Franquesa et al., 2017). Likewise, the importance
of value-related behavior has become increasingly popular in psychotherapy, e.g., in acceptance
and commitment therapy (Hayes et al., 2004), and in positive psychology in general (Seligman,
2004). It has been suggested as a potential mechanism of mindfulness (Kocovski et al., 2009) and
yoga interventions (Gard et al., 2014; Sullivan et al., 2017).

Our findings are also in line with research demonstrating that incorporating ethical practice
into yoga or mindfulness interventions increased their efficacy (Chen & Jordan, 2020; J. A.
Smith et al,, 2011). Remarkably, participants in the ME condition engaged strongest in inter-
group discussions, even after the class had ended. In contrast to all other conditions, they also
formed an informal meditation group and continued to meet after they finished the study. It
might well be that this group initiated a self-reinforcing process that boosted the treatment’s

efficacy.

Engaging in physical yoga practice and simple breathing exercises might have originated an
upsurge in resilience. Physical yoga has been found to increase resilience to stress (Hartfiel et
al., 2011; Manincor et al., 2016). Perceived stress decreased most in this condition and partici-
pants reported the least and the mildest emotional and other adverse symptoms during the
treatment. This speaks to the protective effects of physical yoga practice. Interestingly, these
protective effects did not outweigh the emotionally more challenging ethical education com-
ponent in the MYE condition. Altogether, in both yoga conditions, physical yoga was experi-
enced as pleasant and relaxing, and ease of yoga as well as its coherence with breathing im-
proved over the course of the study. Findings from other studies support the positive effect of
(physical) yoga on psychological well-being and stress (Bhat et al., 2012; Bowden et al., 2011;
Gard et al,, 2012; Gorvine et al., 2019; Hunt et al., 2018; Melville et al., 2012). Conversely, some
studies found no effect on stress (Park et al., 2017, 2020; Quach et al., 2016). Admittedly, the
yoga interventions under investigation in these studies varied greatly making it hard to draw
reliable conclusions. Yet, many of the abovementioned studies used psychological as well as
physiological measures of stress. Thus, a multimodal assessment and usage of more standardized
intervention protocols (Sherman, 2012) in future studies might provide more support for the

stress-relieving effect of physical yoga.
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Possibly, physical yoga might have enhanced non-judgmental metacognitive monitoring as the
yoga instructor repeatedly encouraged participants to observe their bodily sensations and
thoughts carefully in an accepting and non-judgmental manner. This process has been proposed
as a central mechanism in yoga-based practices (Schmalzl et al., 2015) and mindfulness medita-
tion (Gorvine et al., 2019; Lindsay et al., 2018). This accepting stance might have passed over to
the meditation practice and, in turn, made it easier for participants to meditate. Moreover, phys-
ical yoga and breath work have been found to decrease sympathetic response and increase va-
gal/parasympathetic activity (Gard et al., 2014; Riley & Park, 2015; Schmalzl et al., 2015),
thereby intensifying the calming effect of yoga. In contrast to the other conditions (specifically
the ME condition), participants from the MY condition were the least talkative during and after
class and developed the least group cohesion. Our impression was that the MY condition pro-
vided participants with a valid opportunity to increase self-care, but did not lead to a profound
reorientation and reconsideration of values, which we observed in the two ethical education

conditions.

Limitations and Future Directions

This study employed rigorous methodology with a powerful research design to address one of
the core issues in yoga and meditation research, namely, the incremental impact of physical
yoga and ethical education on meditation. This was one of the few studies effectively comparing
diverse combinations of yoga components, and explicitly investigating the effects of the yogic
yamas and niyamas. The single-case multiple-baseline design enabled us to monitor changes in
well-being, stress, and subjective experience continuously and with a high time resolution. Ap-
propriately, we analyzed our extensive data set in a threefold way by visual inspection, calcu-
lating effect sizes (Tau-U), and multilevel modeling. Therefore, we consider the findings in this

study to be relatively robust.

However, a few features of the study might limit the generalizability of its outcomes. First, we
recruited a convenience sample of young healthy participants from the general public, which
consisted mainly of students. The majority of participants was 18 to 36 years old, with two
exceptions—two women who were 57 and 61 years old. Nonetheless, age did not significantly
predict any of the outcome variables. Still, this sample cannot be considered as being repre-
sentative of the general public. Moreover, as participants received no financial compensation
for their participation, we have to assume that they were intrinsically motivated to participate
in this study, and shared an inherent interest in or openness to yoga and meditation. The lack
of financial compensation might explain the relatively high amount of dropouts, missing data,
and attrition towards the end of the study. Future studies should consider providing financial
or other compensation to increase commitment in studies that employ such intense data gath-
ering periods as the present one. Furthermore, this approach might also attract individuals who
are less intrinsically motivated. Additionally, studies should aim at drawing samples who are

representative of the general public to enhance the generalizability of findings.
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In single-case research, a sample of 42 participants is considered exceptionally large. With up
to 85 measurements per participant for daily measures (well-being, meditation experience),
findings and effect size estimates should be very robust. This applies less to measures of stress
that were collected only once per week. During piloting, we received feedback that perceived
stress using the Perceived Stress Scale (PSS; Cohen et al., 1983) should only be measured once
every week. However, this led to less precise estimates of stress, particularly in groups with a
baseline of seven days. Usually, single-case research manuals recommend taking at least three
baseline measurements (Barlow et al., 2009). Unfortunately, this could not be achieved in all
cases in this study. Thus, results on perceived stress should be interpreted with care. Future
studies should either increase baseline lengths for all participants, or try to capture perceived
stress more often. The latter could be achieved by including simple questions in daily assess-

ments, such as “How stressed have you felt throughout the day?”

The sample size was somewhat small for multilevel modeling and pre-post comparisons,
though. Multilevel modeling is usually applied to much larger data sets with a large amount of
data points at both levels. In our case, this would have meant recruiting substantially more
participants. Yet, this was not feasible in the present study due to limited research resources.
Therefore, results of multilevel modeling, especially p-values, should not be regarded as con-
clusive. More research is needed to validate our findings. Likewise, subgroup samples for the
four conditions were comparatively small (10-11 participants) to draw reliable conclusions
through analyses of variance. However, we were able to comply successfully with one of the
main limitations of yoga and meditation research, that is, finding suitable control groups. The
meditation only condition served as an appropriate baseline group depicting the effect of med-
itation as well as factors common to a group setting, like social support, attention from study
staff, and a caring environment (Kinser & Robins, 2013; Stein & Witkiewitz, 2020). Intriguingly,
our study showed that these factors were maybe not as important and could not outweigh the

partially negative effects of mantra meditation on well-being.

A couple of improvements could be made in order to make the treatment and the data collection
more feasible and enjoyable for participants. First, it would be advisable to give participants
more guidance on mantra meditation. Second, daily questionnaires could be shortened and, at
the same time, be made more specific (see above). Alternatively, experience sampling methods
or ecological momentary assessment (Shiffman et al., 2008) provide an intriguing means to cap-
ture immediate experiences at different time points in one day. Both approaches have already
been successfully implemented in existing studies (Bai et al., 2020; Kishida et al., 2019; Lindsay
et al., 2018; May et al., 2014; Shoham et al.,, 2017). Furthermore, participants should be encour-
aged to make journal-like entrances in the daily questionnaire and reliably report challenging
situations, such as exams. This would enable researchers to understand the fluctuations of their
daily experience better. We did provide a field for exceptional experiences in our questionnaire,

however, not all participants regularly made use of this.
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Overall, we observed substantial individual differences in response to all four treatments and
marked fluctuations in daily well-being. While some participants experienced a positive change
in their emotional and cognitive states, some remained stable, while others, in turn, experience
a negative change. This highlights the importance of acknowledging individual differences in
responses to mind-body interventions (Gard et al., 2014; Holzel et al., 2011; Lippelt et al., 2014;
Schmalzl et al., 2015). A second step would be the identification of relevant moderators in this

regard.

Finally, future studies could dismantle the effects of the eightfold yoga path in an even more
detailed way. Accordingly, studies could compare the effects of combined practices to treat-
ments incorporating only ethics, only physical yoga, or only meditation. Alternatively, they
could examine the effects of diverse meditation techniques (other than mantra meditation) in
this context. Current research has revealed a multiplicity of meditation techniques (see Chap-
ters 2 and 3), most of which are under researched at present. Furthermore, yoga incorporates a
collection of diverse breathing techniques which can have quite different, sometimes even op-
posing effects on practitioners (Peng et al., 2004; Raghuraj et al., 1998). Thus, future studies
should examine different combinations of ethical education, postures, breathing practices, and

meditation techniques.

Overall, the present study provided intriguing evidence for the differential impact of diverse
combinations of yoga components. While ethical education was particularly beneficial for in-
creasing well-being, physical yoga lead to reductions in perceived stress. Participants in all con-
ditions were satisfied with their course indicating that MBLM is a feasible and helpful inter-
vention for a predominantly young and healthy population. We encourage researchers to eval-
uate MBLM and its components in larger and more diverse participant samples. Investigating
and having an even closer look on the components of the eightfold yoga path seems to be a
promising approach in truly understanding the multifaceted practice of yoga. In the end, these

research efforts could contribute to the development of a profound theory of yoga.






Chapter Six

Conclusion and Outlook
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6. CONCLUSION AND OUTLOOK

Meditation is, indeed, very diverse and complex. It encompasses an amazing variety of practices
(Chapters 2 and 3), and practicing meditation in one of its original contexts can greatly enhance
its effectiveness (Chapters 4 and 5). As I have outlined in the beginning of this thesis, many
factors influence the effects of meditation. This thesis has addressed three of them—depicting
the variety of practices, taking into account the traditional framework of practice, and display-
ing interindividual variability in the response to practice. I will elaborate on each of these three
points in the following. However, as it is often the case in science, new insights lead to new
questions. Obviously, many more factors play a role in meditation. I will also reflect upon those

and give my humble advice on how they could be investigated in the future.

The current popularity of meditation in science and in the public clearly originates from the
virtually meteoric rise of mindfulness. Everyone wants to be and act mindfully nowadays as
mindfulness is being promoted as a panacea to almost anything (Van Dam et al., 2018). This
issue has raised serious concerns and even led to the creation of the term “McMindfulness”
(Purser, 2019). The good thing about these concerns is that they kick started an urgently needed
critical evaluation of research. There have been discussions about the meaning and definition
of mindfulness, how to measure it and its related constructs, what research methodology to use,
and how to build appropriate theories and mechanistic models around it (Davidson & Kaszniak,
2015; Grabovac et al., 2011; Grossenbacher & Quaglia, 2017; Holzel et al., 2011; Lutz et al., 2015;
Raffone & Srinivasan, 2017; Y.-Y. Tang et al., 2015; Vago & Silbersweig, 2012). In addition,
researchers began to distinguish different kinds of meditation and disentangle the components
of complex interventions, such as MBSR (e.g., Hunt et al., 2018; Kropp & Sedlmeier, 2019).
Recently, research has expanded beyond mindfulness and included meditative practices from
other traditional backgrounds, too (Dahl et al., 2015; Nash & Newberg, 2013).

The work presented in this thesis stands in line with these research efforts and takes them one
step further. To the best of my knowledge, the list of meditation techniques depicted in Chapter
2 is the most comprehensive and inclusive collection of techniques to date. This may certainly
do justice to meditation’s inherent variety and crucially broaden the scope of research. How-
ever, acknowledging this variety causes new challenges. Researchers already had trouble in
finding a suitable definition for meditation (Chapter 3). With this amplified variety, finding an
overarching definition subsuming all of these practices appears almost impossible. In the third
chapter, I presented a classification system of meditation. The seven clusters of similar medita-
tion techniques definitely make the huge range of techniques more manageable. Moreover, they
effectively overcome the limitations of the popular focused attention—open monitoring dis-

tinction (Lutz et al., 2008). Nonetheless, as I pointed out earlier, at least three techniques in this
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classification system represent broad categories in themselves. These are visualizations, medi-
tation with movement, and manipulating the breath. The latter two represent central elements
of the traditional eightfold yoga path that I have elaborated on in Chapter 4. In the fifth chapter,
I demonstrated how adding, for example, meditative movement to a mantra meditation inter-
vention markedly enhanced its efficacy. Other research has also shown how distinct meditative
practices or combinations of practices lead to differential outcomes (Bhavanani et al., 2017;
Fredrickson et al., 2017; Sauer-Zavala et al., 2013). Therefore, as I have argued in Chapter 2, it
might be reasonable to develop multiple definitions of meditation. The clusters presented in

Chapter 3 might serve as a good starting point for this.

Having said that, there still might be certain features all of these diverse practices have in com-
mon. Looking back at the meditation techniques described in this thesis, two possible common-
alities catch the eye—they all include some form of mental training, and they all relate to the
body in one way or the other. Meditators practicing any of the meditation techniques intro-
duced in Chapter 2 deliberately alter their focus and/or content of awareness and train their
mind to consolidate this alteration. They train their ability to develop “awareness of awareness
itself” (West, 2016, p. 4). The actual modality (or technique) used for this form of mental train-
ing varies considerably. Notably, meditators do not only train cognitive processes (Slagter et al.,
2011). As I have outlined in Chapter 3, meditation is inherently embodied and meditators im-
plicitly used embodied dimensions to classify meditation techniques. Varela et al. (2016) point
out that meditation is not about developing a certain skill, but rather about reconnecting body

and mind:

“When the mindfulness meditator finally begins to let go rather than to struggle to
achieve some particular state of activity, then body and mind are found to be naturally
coordinated and embodied” (p. 29-30).

Potentially, this unique combination of mental training and embodiment might be the distinc-

tive feature that distinguishes meditative practices from other activities.

In addition, meditative practices might share another characteristic. In the first chapter, I elu-
cidated that meditative practices can be found across many different cultures and that they were
developed for a similar purpose. This shared traditional goal mostly entails reaching a ineffable
state of consciousness, which allows one to see or realize how the world really is or to become
one with God (Reddy & Roy, 2019; Sedlmeier & Srinivas, 2019; West, 2016). This state has
different names in different traditions (nibbana, samadhi, devekut, fana, or unio mystica, to
name a few). In research literature, these states have been described as “non-dual awareness”
(Josipovic, 2010) or “pure consciousness”. They have been characterized by a dramatic form of
self-loss, which can also occur during some drug-induced psychedelic states (Milliere et al.,
2018). Indeed, indigenous cultures have used psychedelic drugs for similar (transcendental)

purposes for a very long time (Labate & Cavnar, 2014). Obviously, most modern meditators
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meditate for much more mundane reasons, such as improving well-being or self-care (Sedlmeier
& Theumer, 2020).

When remembering its original purpose, one has to consider that meditation was usually situ-
ated within a larger context. People would not only sit and meditate for 20 minutes a day. They
would be taught spiritual belief systems and ethical guidelines to follow, would usually practice
within a community and under the guidance of a skilled teacher, and would be instructed on a
multitude of different practices (Sedlmeier, 2016). This groundedness in a larger framework
would also guide practitioners through times of difficult and challenging experiences. These
were considered to be natural occurrences on the spiritual path (Bryant, 2015; Buddhaghosa,
2010). In fact, current research has revealed that challenging experiences are quite common
among meditators of different traditions (Cebolla, Demarzo, et al., 2017; Lindahl et al., 2017).
Interestingly, engaging in physical yoga reduced the amount of adverse events participants re-
ported in the intervention study I described in Chapter 5. This was not true for participants
who received additional ethical education. Still, both types of additive treatments proved to be
enormously beneficial for participants in that study. Thus, learning meditation in one of its

original contexts seems to be very advisable to enhance its effectiveness.

Additionally, traditional accounts acknowledge pre-existing differences between meditators
and the need to “personalize” recommended meditation practices (Sedlmeier & Srinivas, 2016).
The ancient Indian systems of Samkhya and Yoga, for example, postulate the existence of three
qualities (gunas) that constitute everything material. Their individual composition determines
the personality of a person, and following the eightfold yoga path is assumed to have a favorable
impact on this composition (Puta & Sedlmeier, 2014). The Buddhist Visuddhimagga also de-
scribes six personality types that could be referred to for choosing suitable meditation practices
(Buddhaghosa, 2010). Consequently, these two traditions assumed and facilitated a person-tech-
nique fit that seems to have been lost in modern meditation research. The intervention study
in Chapter 5 revealed a great heterogeneity in responses to the treatment. The mantra medita-
tion technique had not been equally beneficial for all participants. During follow-up, some par-
ticipants reported that they had changed their meditation technique after the study had ended
and got along much better with their new technique. Recently, studies have begun incorporat-
ing and examining the impact of personality factors on meditation interventions (Barkan et al.,
2016; Ding et al., 2015; Krick & Felfe, 2020; R. Tang & Braver, 2020). Still, more research is
needed to evaluate these interrelations thoroughly. Moreover, truly custom-tailored advice will

only be possible if the variety of meditation techniques depicted above is considered.

It becomes apparent that meditation is a complex issue. Scientifically, it is poorly understood
and a comprehensive theory is missing. The research presented in this thesis denotes a step in
the right direction. Future research should further explore the variety of meditation practices
and their influential factors. In order to understand the basic working mechanisms of medita-
tion, all of its components should be isolated and investigated through comparative studies.

These studies should preferably be longitudinal and methodologically rigorous like the study
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reported in Chapter 5. The basic meditation techniques introduced in Chapter 2 should be in-
vestigated separately and in different combinations. The classification system presented in
Chapter 3 could serve as a basis to select and compare techniques from remote clusters. Thereby,
researchers should examine phenomenological, psychological, behavioral, physiological, and
neuroscientific aspects as well as person-technique fit. These studies should recruit meditation-

naive persons and follow them up for longer periods.

Aslong as we do not have a sound theory of meditation, studies should be exploratory in nature.
Alternatively, they should explicitly refer to and examine already proposed mechanistic models
(see above and Chapter 4). Furthermore, studies should evaluate factors that relate to the tradi-
tional context of meditation. These could be components of traditional paths, such as ethical
teachings or meditative movements (Chapter 5), or traditional recommendations based on per-
sonality theories (see above). Possible adverse events or extraordinary experiences related to
meditative practices should be taken into consideration. Future studies should also address set-
ting factors, such as the location of training or group- and teacher-related processes. Overall, I
am confident that meditation research is on the right track and soon we will unravel some of

the secrets of these ancient practices.
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APPENDIX A — LIST OF 309 MEDITATION TECHNIQUES

PRIMARY TECHNIQUE

SECONDARY TECHNIQUE

Concentrate on the respiratory flow in the entire body

Alternate nostril breathing
Concentrate on the feeling at the tip of the nose while breathing

Observe the breath and the sensations of the breath, particularly
in the nose

Observe how thoughts arise in the mind

Prayer - devotion and opening oneself up to blessings and in-
spiration

Goal-oriented contemplation on given sentences, instructions or
line of thoughts with the aim of gaining insights and transfer
these insights into daily life

Conscious breathing with short intervals of holding the breath

Concentrate on the formless flow of breathing at the tip of the
nose

Silently repeat the four central thoughts
Seek refuge

Visualize a light or energy form of a specific Buddha with his/her
specific attributes

Repeat mantra with prayer beads (Mala)

Creating a visual representation of a deity and then merging
with this visualization, taking in his/her attributes

Giving one's posiitve impressions as a gift

Combined with a simple mantra (Om, Soham)
or a simple word for inhalation and exhalation

Combined with a visualization that light enters
the scalp during inhalation and spreads in the
body during exhalation

Combined with a visualization that one in-
hales pure white light and exhales black
smoke

Combined with an associated visualization of
clouds that dull the sky but pass by

Letting the object of meditation grow in the
mind

Developing inner comprehension of the ob-
ject of meditation

Dwelling upon the object of meditation with-
out loosing it

Developing good intentions

Combined with mentally repeating the sylla-
bles Om on inhalation, Ah on holding, and
Hum on exhalation

Taking in these positive attributes

Finding one's own rhythm, reciting loudly
whispering or silently



Visualize a golden Buddha over one's head, allowing it to resolve
into light and trickle into one's heart

Scan and feel the entire body, skipping no part and not giving
more attention to any particular body part, all are equal, if there
is a blind spot, briefly sense it

Pass through and sense the chakras from bottom to top

Opening up to the above and invite the cosmic energy to flow
inside, while at the same time receiving earth energy from below
and letting go of depleted energy, establishing a circular flow

Successively inhale into each chakra letting it glow, and expand
it on the outbreath

Astral journey - go into a deep state of meditation to visit or
travel to other places, out-of-body experiences

Making 108 prostrations

Chating the four sutras

Sit straight letting the eyes open and not fixating anything, gaze
at the wall or the floor

Sit and gaze at the wall, observe oneself doing nothing

Inhale deeply into one's center, observe how the air expands and
relaxes the abdomen

Contemplate on the question "Who am I? Who is observing?
What is this 1?7 Where do those thoughts come from?" and open
up to any insight that might arise

Observe and count the breath
Silently repeat a mantra as fast as possible

Let everything go, just observe what is, no task, action, tech-
nique, or object, rest with the complete awareness with oneself

Listen to Koan and take it home as an impulse

Walking meditation - walk one after the other through the room,
be in the present moment (movement of feet, legs, clothing,
hair, perspective, contact to the floor)

Soenyu - seven easy movements that are performed in syn-
chrony with the breath

Repeat mantra associated with a specific god or goddess using
a Mala

Visualize specific god or goddess with all its attributes to then
merge with this visualization (aim is a mystical state)

Pranayama - voluntary manipulation of the breath

Feeling the body, the floor, the breath, anything that is there, be
open
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Beginning at the fontanel, then on the outside
of the body, from top to bottom, in smaller or
broader strips, then from the inside

Combined with a visualization of the colors
and energy qualities associated with each
chakra

Leave concentration on the chakra that is the
most present, and expand from there

Sitting straight, open, sense and make use of
one's sound tube, ground oneself to be able
to open up to the above

Combine with a mudra - rest left palm in right
palm ith thumbs slighly touching

Let all thoughts sink downwards into the cen-
ter (digest instead of pushing the away)

Establish "dont-know mind" and get out of
the "know-everything mind"

Focus on one's center

With or without Mala

Continue practice employed during sitting
meditation

Combine with observing of the mind

Combine with visualization of thoughts pass-
ing by like clouds in the sky or waves in the
ocean - observe and let go
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Stare at a candle flame or picture without blinking, then close
eyes and feel, possibly repeating the practice

Repeat mantra

Repeat mantra unconsciously in the back of one's mind without
focusing on it, informally

Concentrate on something contradictory (Mahavakyas) without
thinking discursively about it, maybe an insight arises

Perceiving, then releasing emotions and tensions while scanning
the body

Release the whole body, succumb

Produce simple sounds corresponding to specific centers of the
body - A heart, U pelvis, M head, at last AUM jointly

Listen to the sound of singing bowls that are hit successively,
concentrate on the corresponding chakra, then go into silent
meditation

Select a small object that elicits joy for oneself (candle, flower,
picture etc.) and look at it with half-open eyes and concentrate

Try to feel one's heart beat

1-4-2 Breathing: Inhale, hold breath and repeat a word that rep-
resents the divine or pure best for oneself (Om, Light, God, Tao),
exhale

Alternate nostril breathing

Breath very calmly, after exhaling make a short pause without
straining yourself

Inhale positive attribute (love, peace, joy etc.), exhale its oppo-
site (fear, restlessness, melancholia etc.)

Visualize something calm and vast, e.g. calm surface od the wa-
ter, deep ocean, sky, vastness at the top of a mountain

Visualize a caterpillar of light above the head

Synchronize it with the breath
Focus on a point of concentration

Visualize light, love etc.

Take it along as an idea and see what happens

Let go and allow it to unfold an effect, develop
an intuitive understanding (samyama), ad-
vance into its essence

Letting the breath flow into tensions - inhale
resolve, exhale flow off

Let emotions speak a sentence, give them
room to articulate themselves

Combine with repetition of sentences like "I
succumb myself", "Thy will be done not mine",
I am ready to die now", "Lead me from illu-
sion to reality" and feel their effect

Hands can be placed at corresponding re-
gions of the body

Can be practiced alone or in the group, sitting
or standing

Also possible with seven sounds correspond-
ing to the seven chakras - ascending U-O-0O-
A-E-I-M

Lying or sitting

Supportively, affirmations, elements and char-
acteristics of the chakras can be listened to



Visualize a flower in the heart and expand this visualization until
you become the flower

Visualize the sky in front of yourself, then in your heart, in your-
self, and expand on and on

Visualize a golden shield that repels all thoughts in front of one's
forehead

Repeat words (love, peace) and feel again and again what arises
in the heart

Repeat sentences: "l have no mind. | have only heart/soul. | am
the heart/soul."

Repeat mantra - OM (O in the heart, U in the throat, M ind the
forehead), or "Supreme" in the heart, or one's own spiritual
name

Sing/Chant spirtual songs (Kirtan), preferably within a commu-
nity - opens the heart

Read certain paragraphs in books or poems over and over again

Look at image of the master - first the whole image, then focus
on the third eye or heart

Visualize that you receive the awareness of the creator and per-
ceive him/her as creation

Everything is meditation, everything that was created/Shakti,
can become the energetic gateway for awareness/Shiva, e.g., in-
tense sneezing

Focus the pause between inhalation and exhalation, carefully
observing what happens

Stare at a candle flame, then close the eyes after a certain period
or when you feel something, direct the view inwards, feel and
observe what happens, repeat several times

Sound or hum, preferably in a completely silent space, after a
certain time, when you feel something, go into silence, feel and
listen to internal sounds

Repeat mantra - arabic words (99 names of Allah, beginnings of
Koran Suras, invocations of grace and mercy, personal mantra
received from a teacher), aim is reaching a trance

Spin around one's own axis with arms spread out - for hours,
prior to this going into trance, commonly in community, as de-
votion with the aim of experiencing God

Perceive the floor beneath the feet, the body, the breath
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Possible to "breath" with the picture

God as the beloved, seeker as the loving

At the beginning, place hands over ears to in-
tensify the internal sound

Experiment with frequencies, under- and
overtones, pitch, exploit new rooms, let the
voice flow and observe carefully what the
voice does

Repeat silently or loudly (77x, 99x, 101x or
more often)

Also employ prayer beads
Sometimes accompanied by music

Stronger effect in community (approx. once
per week) - collective invocation of God to
collectively fall into trance/meditative state
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Connect breathing to a word that is important to oneself (Jesus,
Christ, own name, possible to combine it with an invocation or
plea), repeat word in the rhythm of breathing

Read or listen to a biblic text, then allow it to take effect in the
silence, devote oneself to the text

1. Breathing chaotically through the nose - change rhythm as
soon as the mind starts to interfere

2. Catharsis: Let go of all suppressed emotions, express them
through sound and movement

3. Hoo-Phase: With arms raised high above your head, jump up
and down, land on the flats of your feet and loudly shout the
mantra "Hoo!"

4. Stop: Freeze and do not move anymore, in silence
5. Celebrate and dance as you wish

1. Shake and tremble letting go of all tensions, let it happen by
itself

2. Free dancing

3. Sitting silent meditation, indifferently watch what happens in-
ternally and externally, be there

4. Lie flat on the back and become silent

1. Sit and hum with closed mounth letting the lips vibrate in a
relaxed way, pitch and position of the body can be varied

Go through each chakra, three times from bottom to top, then
three times from top to bottom, music and specific movement
for each chakra

1. Inhale, hold breath as long as possible, exhale, hold breath as
long as possible

2. Normal rhythm of breathing, stare at candle flame

3. Stand upright with the eyes closed, and allow the body to
move smoothly without intervening

4. Lie silently on the back

1. Walk in place with eyes open, pull knees up, become faster,
breath deeply

2. Sit with eyes closed and allow the body to circle around one's
own axis

3. Lie on back with eyes open, let eyes circle in clockwise direc-
tion, become faster, relax the jaw

4. Close eyes and become silent

1. Spin around one's own axis with arms spread out and eyes
open, become faster

2. Drop down to the floor, lie prone, feel how the body connects
with the floor, close eyes and observe silently

First repeat loudly, then silently, then in the
rhythm of breathing or the heartbeat until it is
completely internalized (unconscious steady
repetition)

For support, employ rosary or string of knots

Become empty, let thoughts and expectations
come to rest, aim is experiencing God (God
talks in the silence)

2. Move palms as slowly as possible upward
and away from the navel/Hara (giving), then
move palms downward toward the navel (re-
ceiving), then sit in silence



1. Sit calmly and listen to music

2. Make meaningless sounds/talk gibberish in a soft conversa-
tional tone

3. Stand up and allow the body to move softly in harmony with
these sounds

4. Lie down and become silent

Repeat and make yourself understand that "I am a living energy
expressing itself through this body." "I become aware that | am
a soul and I've taken this body to play my role." => first repeat,
then analyse, observe yourself, ask "Who am 1?" and wait for re-
sponse

Repeat "l focus on myself - the soul"

Breath in and feel living energy/peace, breath out and vibrate
peace/give it to the atmosphere

Repeat "l am a pure and peaceful soul" and practice every mo-
ment with eyes open in whatever you're doing = meditation in
action

Speak out loud what you feel/ you want to feel, repeat quality in
you again and again, circulate energy

Look at a yantra of a chakra with open eyes and allow it to take
effect on oneself

Meditate on the qualities of a chakra

Walking meditation - walk slowly and place full attention on the
movement of the body

Visualize the mind as a lake that has diamond at its bottom, fo-
cus on the diamond

Remember situation that caused anger or irritation, relive it and
develop mental image, then slowly alter this image, instead of
picturing oneself having become angry, picture having stayed
calm, mentally repeat this positive picture a few times

Mentally repeat positive wishes - for oneself, someone close,
someone in need, someone who hurt you

Listen to the breath naturally saying So-Ham on each inbreath
and outbreath

Remove glasses or contacts, place right hand in front of face,
raise little finger and stare at the tip of the little finger (5 min)
without blinking, there may be tears, then release hand but con-
tinue to stare at the same point

Visualize how bright white light enters the crown chakra and
flows down through the body, let the whole body become sat-
urated and illuminated by this light, become one with the light
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Focus attention on center of forehead (3rd
eye)

Hold the corresponding Mudra (hand pos-
ture)

Silently repeat affirmation

Combine it with breathing

Visualize grounding oneself

Decelerate breathing

Visualize that the heart is a closed rose petal
that slowly opens

Notice and observe the warmth

Being silent and open to the experience

Identify with the true self, Soham means "l am
That"

Fell as a channel
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Repeat mantra and synchronize it with breathing

Let everything happen, let the mind become calm by itself

Reduce breathing - inhale and exhale for 3-4 seconds with as
little air as possible

Feel into all parts of the body (bottom/floor contact, left and
right side, back, front, top), breath into them and feel how they
expand, expand in all directions

Breath deeply into the abdomen, feel how the energy in the ab-
domen grows stronger, gather this energy and then channel it
from the solar plexus to the base chakra during exhalation, and
from there through the spine to the head during inhalation

Inhale channel breath/energy downwards at the front of the
body, exhale channel it upwards through the spine

Repeat an affirmation, e.g., "l am calm", and develop the respec-
tive positive trait

Allow everything to be as it is, no direction, methods or goals

Ask a spiritually powerful question to gain spiritual insight und
break free of meditative states, a question that has energy for
you - what is the most important thing for you in your deepest
heart? - e.g. "Who or what am I1?" "Who is aware?"

Undistracted focus of attention on one object, e.g. breath or col-
ored disks

Hold focus of attention to an internally generated image of Deity
surrounded by its entourage

Visualize dissolution of Deity and its entourage into emptiness

Evenly distribute attention so it is not directed toward any object
or experience

Repeat affirmation
Visualize a person and let her/him bath in light
Say thank you

Focus on the point between brows or heart,
let breath flow through this point of concen-
tration

Visualize light at the point of concentration

Repeat autosuggestion "l am one with the in-
finite"

Visualize sun in the abdomen

Contemplate on this trait or think about a per-
son who has this trait

Feel the trait, merge with the feeling fo this
trait

Visualize oneself acting with this trait in differ-
ent situations

All objects are left to their natural functioning,
no effort should be made to manipulate or
surpress any object of awareness, gently relax
into awareness, listening, attitude of open re-
ceptivity, free of any goal or anticipation

Resting on primordial awareness/conscious-
ness, in state of profound stillness and silence,
as an eternal witness

Feel it in your body, in all cells of your being

Colorful, three-dimensional image (body, or-
naments, environment), body schema, feel-
ings, emotions of Deity

Temporally replace sense of self and internal
perception of real world

Let experiences subside without dwelling on
them



Focus without effort on mantra (sat nam, whahe guru), breath
goes naturally in and out

Rapid breathing ( 140/min) through nose, equally in and out,
powered from navel point and solarplexus

Divide breath into eight equal steps on inhalation and eight
equal steps on exhalation

Wish yourself benevolent feelings by repeating sentences, then
extent beneficial wishes to familiy, friends, strangers, people you
have difficulties with and finally all living beings

Focus attention on coming and going of your own thoughts

Focus on chosen phrase: ,God (or any term that describes center
of spiritualty) is peace/joy/good/love” and refocus if you men-
tally drift away

Focus on chosen phrase: ,| am content/joyful/good/happy” and
refocus if you mentally drift away

Count breaths

Breath regularly and naturally, relax mind and body, hold the
mind where the breathing air touches

Focus on object

Mentally note (not label) all intuitive experiences of the present
moment

Label all mental experiences with words that describe these ex-

periences, e.g., "thought”, “feeling", "memory" etc.

Observe and recognize the universal characteristics of mental
states (annica - impermanence, dukkha - suffering, anatta - lack
of reality)

Contemplate on the conditional emergence of experiences
(cause & effect)

Informal Practice - Integration of mindfulness skills into every-
day life

Mindful contemplation on the body and its internal and external
activity
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Achieve awareness devoid of conceptualiza-
tion

Focus at center of brow

Focus at center of brow

May put a mantra on the steps (Sa Ta Na Ma)

Familiarize with dynamic nature of stream of
thoughts

Detach from thoughts and develop meta-
awareness

Inhale count one, exhale count two, repeat

Count to ten and then start again from one

Move from holding attention on the object to
rejoicing in the object to being happy with the
object

Possible objects are the four elements (earth,
water, fire, air), the concepts of color (dark
blue, yellow, red, white), the object of space or
the object of light

Observe the object of mental states and no-
tice/"note" its characteristics

Notice breathing air and the place where it
touches the body, if both meet, consciousness
of the body arises

Notice one's body while walking, being aware
of thoughts and feelings while washing the
dishes, bringing attention to one's breath
upon awakening

Breathing

Posture
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Mindful contemplation of feelings, mentally describing/taking
notes on how you feel in the present moment, e.g., pleasant,
painful etc.

Mindful contemplation of consciousness and mentally describ-
ing/taking notes on the content that is prevalent in your con-
sciousness at the present moment, e.g., lust, hate, ignorance etc.

Mindful contemplation of mental objects and mentally describ-
ing/taking notes how they arise and subside from moment to
moment

Sustained concentration on a single object such as the breath,
or affective state such as compassion

Sustained attention on the movements of breath while mentally
counting inhalations and exhalations

Direct attention toward specific areas of the body, such as the
point beneath the navel, and sustaining awareness in that area
for extended periods of time

Scanning the body from top to bottom

Walking, dividing the walking process into parts, and internally
labeling each partial movement

Resting attention on a specific aspect of experience

Repetition of a sacred word or phrase, through which the mind
becomes increasingly still and subtle aspects of consciousness
are accessed

Releasing attentional focus on a specific object and maintaining
awareness of whatever thoughts, feelings, or percepts arise as
objects within the field of awareness

Releasing the orientation of attention toward an object and in-
stead sustaining awareness of the process of knowing itself

Systematically cultivating and sustaining the active care and
concern to alleviate the suffering (compassion) or nurture the

Locomotion, eating, drinking..
Skin and intestines
Material elements

Decay of the body

Sense-desire/anger/sloth and topor/agitation
and remorse/doubt

Material form, feeling, perception, formations,
consciousness

Eye and visual forms, ear and sounds, the nose
and smells, the tongue and flavors, the body
and tactual objects

Mental objects (energy, joy, tranquillity, con-
centration, equanimity)

Repeat "This is suffering,”, "This is the origin
of suffering," "This is the cessation of suffer-
ing," "This is the road leading to the cessation
of suffering,"

Sensory percept (e.g. visual object, physical
sensation), thought (e.g. mentally repeated
word or sound, mantra), emotion (e.g. com-
passion)



happiness (loving-kindness) of the object of one’s meditation,
which may be oneself, another being, or all beings

Cultivating both the aspiration and active commitment to help
all beings achieve complete freedom from suffering and dissat-
isfaction and to fully embody wisdom and compassion

Repeating a sacred word to connect to the presence of the di-
vine, whenever you become aware of anything (thoughts, feel-
ings, perceptions, images, associations, etc.), simply return to
your sacred word, your anchor

Contemplating a series of topics, including recollections of the
positive qualities of virtue and generosity, in order to calm and
stabilize the mind and to induce a sense of joy and confidence
(pasada) in the practice

Contemplating the preciousness of human life, death and im-
permanence

Contemplating on the principle of causality

Contemplating on the pervasive nature of suffering and dissat-
isfaction

Contemplates the fragility of life, the many circumstances that
can bring an end to life, and other topics that aim to put the
meditator in touch with his or her own mortality

Developmental stage- imagination and creative visualization of
a god or goddess

Imagining the human body in various states of decay and men-
tally dissecting the body into its component parts to undermine
lust and sensual desire

Contemplation in which one either experientially investigates
and/or logically analyzes ontological beliefs and views, espe-
cially concerning the nature of the self

Listen to or read paradoxical stories and phrases to demonstrate
the inadequacy of concepts and to elicit a direct experience of
non-conceptual wisdom

Maragaba- one's sense of individual identity dissolves and one
merges with the divine. In practice, this form of meditation pro-
ceeds in stages that involve gaining access to increasingly subtle
aspects of consciousness

Being guided to a direct experience of the non-dual essence of
awareness, in which the sense of being a perceiver or agent that
stands apart from the objects of consciousness is absent

Effortlessly resting in the non-dual essence of awareness

Simple act of sitting, without effort or contrivance, expresses the
awakened presence of mind, a non-conceptual experience in
which the dualistic framework of consciousness falls away
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Prayer that is centered entirely on the pres-
ence of God

Let that word be gently present as your sym-
bol of your sincere intention to be in the
Lord's presence and open to His divine action
within you

Buddha, the Dhamma, the Sangha, virtue,
generosity, and the Devas

One common technique is to imagine oneself
as an enlightened being who fully embodies
wisdom and compassion

Primary practice involves returning to this
recognition over and over again until it stabi-
lizes and can be integrated with various activ-
ities and psychological states
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Cultivating a sustained awareness of the sense of personal iden-
tity until it falls away altogether, leading to an experience of
non-dual awareness

Fundamental attitude of continuous attention, which means
constant tension and consciousness, as well as vigilance exer-
cised at every moment, relinquishing his concern about the past
and future, over which he has no control, and focusing his at-
tention (prosoché) exclusively on the present

Memorization and assimilation of the fundamental dogmas and
rules of life to have our preconceptions clear and ready at hand

Practice of personalizing the principles of Stoicism for one's own
life and put them in writing, e.g., poems, koans, a few brief
words, or a few paragraphs

With a specific intention (e.g., open one's heart, raise one's
mood) select and repeat a mantra (in Gumukhi or English)

For wealth - repeat Har in the center of the body

Healing Meditation - repeat Rama Dasa Sa Se So Hung
For the heart - repeat Guru Guru Wahe Guru

Kirtan Kriya - repeat Sa Ta Na Ma

Repeat Sat Nam

Singing together (1 h) as a powerful, heart-opening practice in
the morning

Repeat Wa with focus on left eye, He focus on right eye, Guru
focus on the tip of the nose

Lie down, relax and listen to the sound of a gong that is struck
for 31 minutes

Deliberate detachment or blocking of sensory inputs, including
pain, with the eventual goal of transcending any narrow sense
of self or personal identity

Dissolve or attentuate the boundaries between subject and ob-
ject

Deliberate dampening of sensory inputs to induce a ,hypna-
gogic” state and enhance one's capacity to carry out visualisa-
tions and relaxation practices

Enhancing meta-awareness during dreaming (,lucid” dreaming),
and/or maintaining awareness during deep, dreamless sleep

Meditation in movement (Qigong) - when the movement se-
quence is automized and internalized and breath flows naturally,
one enters a calm and gentle meditative state

Sing/Chant loudly, whispering or silently

Combine with associated hand postures or
arm movements

With Mala

Arm movement: Place palms together alter-
natingly with pointer or little finger perfoming
a circle

Open arms widely to the above
Fold hands in front of the heart

Alternatingly pressing the tip of the thumbs
agains the tips of the other fingers corre-
sponding with the parts of the mantra

5 min loudly, 5 min whisperingly, 10 min si-
lently, 5 min whisperingly, 5 min loudly

Locate and feel own pulse and repeat Sat Nam
in the rhythm of the pulse



Place one hand on the abdomen and the other hand on the
chest, feel the movement of the breath and try to direct the
breath into the abdomen

Count how long the inbreaths and outbreaths are, slowly ex-
tending the breath cycle

Paradox breath - inhale and contract the abdomen, exhale and
relax the abdomen

Chant sounds that correspond with the organs (lung-tsss, heart-
ha, triple-heater-chi) to harmonize and connect the organs

Standing pillar - Stand upright in an axis between earth and sky,
effortless, release tensions, breath deeply into the abdomen,
feeling of being supported and able to lean backwards using
support bases, stop if restlessness arises

Open joints and connect different points of the body, first
through the touch of the teacher, then internally, to enable the
body to stand upright with ease

Successively focus on and observe energetically important
points in the body (e.g., Dan Tien, pubis, tailbone, shoulder
blades, crown, throat, heart, solar plexus)

Visualize corresponding colors

Synchronize with the breath
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APPENDIX B — ADDITIONAL TABLES FOR CHAPTER 2

Table B1

Number of Experience Meditators per Experience Rating Score for Each Basic Meditation

Technique

Technique P T L R it
Scan_Body 23 46 73 87 129 277
Abdomen_Breath 26 44 83 68 145 269
Observe_Thoughts 24 42 71 98 152 248
Resp_Flow 31 55 74 94 143 238
Release_Tensions 36 61 74 120 123 221
Singing_Sutras_Mantras 73 69 65 96 112 220
Lying_Relaxing 69 76 73 80 121 216
Compassion 35 60 88 119 135 198
Observe_Body 41 69 87 109 133 196
Recite_Mantra 152 83 60 68 83 189
Concentrate_Energy 66 71 78 103 135 182
Nose_Breath 62 74 84 94 140 181
Observe_Emotions 49 82 90 106 135 173
Manipulate_Breath 114 99 89 66 94 173
Singing_Together 111 82 83 94 95 170
Pause_Breath 59 74 83 116 137 166
Repeat_Words_Breath 137 83 69 88 98 160
Mantra_Mnemonic 178 93 63 62 80 159
Point_Breath 112 93 79 89 112 150
Channel_Energy 115 91 69 98 112 150
Count_Breath 88 94 102 84 119 148
Breath_Visualization 115 89 82 93 109 147
Opening_Up 117 101 76 93 117 131
Walking_Senses 69 81 108 137 111 129

Meditative_Movement 119 107 87 91 102 129
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Mantra_Bodypoints

Visualize_Thoughts_Silence

Visualize_Expanding
Repeat_Affirmation
Listen_Sounds
Contemplate_Question
Intention_Mantra
Feel_Heartbeat
Visualize_Heart_Opening
Fixate_Object
Visualize_Light_Fire
Sitting_Do_Nothing
Contemplate_Death
Contemplate_Condition
Focus_Object
Move_Smoothly
Labeling
Deity_Merging
Walking_Labeling
Read_Text
Internal_Sounds
Humming
Contradiction

Spinning

Visualize_Decay

200
156
137
132
116
108
196
171
174
133
219
237
199
210
239
227
199
295
194
206
190
240
357
385
419

101
90
86

126

124

118

120

120

105

123
94

114

117

122

132

113

127

122

156

139

135

133

108

118

113

72
75
85
98

110

112
82
94
89

113
76
72
90
79
58
77
82
58
83
95

111
80
55
60
35

68
105
102

94
104
112

75

87
105
100

81

72

83

89

67

84

9%

49

77

81

79

70

58

34

31

68
89
106
74
82
93
72
75
74
86
85
65
73
65
71
67
67
53
67
58
64
56
28
22
24

126
120
119
111
99
92
90
88
88
80
80
75
73
70
68
67
64
58
58
56
56
56
29
16
13
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Table B2

Number and Percentage of Meditators Practicing in One or More Subgroups of Buddhist and
Hindu Meditative Traditions

Tradition Buddhist Hindu

n % n %
Zen 117 422 0 0
Theravada, Vipassana 89 32.1 0 0
Tibetan Buddhism 71 25.6 0 0
Sivananda Yoga 0 0 112 45.0
Kundalini Yoga 0 28 11.2
Yoga (other) 0 0 25 10.0
Hindu (other) 0 0 68 27.3
Osho 0 0 16 6.4
Sum 277 100 249 100 526
Table B3

Mean Rating Scores and Standard Deviations of the 10 Most Popular Meditation Techniques
Across Buddhist Meditators (n = 216)

Meditation technique M sD
Observing how thoughts arise in the mind without adhering to them 494 1.37
Being mindful of the rise and fall of the abdomen while breathing 439 1.56
Cultivating compassion, sympathetic joy, equanimity, loving kindness (for oneself,
. . 436 1.63
friends, neutral people, enemies, the whole world)
Observing emotions without adhering to them 4.35 1.58
Scanning the entire body 4.35 1.56
Observing how bodily sensations arise without adhering to them 4.32 1.64
Being mindful of the respiratory flow in the entire body 4.25 1.62
Walking and being mindful of sensory perceptions (movement of the feet, legs,
. . . o . 4.14 1.63
clothing, air, hair etc.), coordinating it with the breath if necessary
Perceiving, then releasing emotions and tensions (e.g., with the help of the
. : 413 1.63
breath), while scanning the body
Being mindful of the sensations arising in the nose during inhalation and exhala- 410 173

tion
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Table B4

Mean Rating Scores and Standard Deviations of the 10 Most Popular Meditation Techniques
Across Hindu Meditators (n = 204)

Meditation technique M sD
Singing sutras/mantras 5.08 1.29
Being mindful of the rise and fall of the abdomen while breathing 4.92 148
Scanning the entire body 491 1.38
Fostering and focusing on a spiritual connection created by singing together 478 143
Concentrating on a location in the body (e.g., abdomen or an "energy center" like
. : o " " 472 1.46

chakra, Dan Tien) or on a series of locations in the body/ "energy centers
Lying down and going into a state of deep relaxation while being fully conscious 4.61 1.64
Being mindful of the respiratory flow in the entire body 4.61 1.52
Voluntary manipulation of breath, e.g., reducing the strenght of breathing or "pra-

W . , 459 1.62
nayama" with holding one's breath
Reciting a mantra loudly, in a whisper, and silently 4.55 1.78

Accumulating energy in specific centers (e.g., abdomen) and channeling it

through certain pathways (e.g., spine) 4.54 1.62

Table B5

Tradition-Specific Meditation Techniques Not Ranked in the Top 10 by Any Other Tradition

Tradition Meditation technique
Christian Repeating an affirmation (e.g., "l am patient")
Hindu (other) Looking at/focusing on a sacred object (image of the master, sacred geometric

pattern, etc.)

Kundalini Yoga With a specific intention (e.g., open one's heart, raise one's mood) selecting
and repeating a mantra, combining it with associated hand postures or arm
movements; Carrying out predetermined, meditation sequences of movements
while allowing the breath to flow naturally; Repeating a mantra while focusing
on corresponding points in the body

Qigong/Tai Chi Combining inhalation and exhalation with visualization of energy, qualities,
light, smoke etc.; Contemplating on a spiritually important question (e.g., "Who
am 1?"); Visualizing that thoughts are inherently restless, and focusing on the
silence and the vastness that lies beyond them

Tibetan Creating a visual representation of a deity and then merging with this visuali-
zation; Contemplating death and one’s own mortality

Zen Sitting and gazing at the wall, observing oneself doing nothing; Counting
breaths
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Table B6

Sample Size, Gender Ratio, Mean Age and Mean Meditation Experience in Subgroups of Med-
itators From 12 Major Meditative Traditions

Tradition Meditation ex- Age
perience

n % % female M SD M sD
Zen 123 19.4 39.9 174 1.3 54.4 11.5
Theravada, Vipassana 84 13.2 50.0 13.7 11.0 52.6 12.8
Tibetan 73 1.5 534 18.9 1.3 55.8 8.5
Sivananda Yoga 122 19.2 81.2 9.0 7.6 50.5 9.2
Kundalini Yoga 27 43 92.6 10.3 7.7 47.9 10.4
Yoga (other) 39 6.1 74.4 14.4 9.9 493 10.5
Hindu (other) 66 104 60.6 16.8 12.8 494 9.7
Osho 16 2.5 56.3 21.1 1.3 54.6 9.5
MBSR 9 1.4 77.8 11.7 6.9 51.6 13.7
Christian 12 1.9 50.0 22.7 12.5 52.2 7.3
Sufism 24 3.8 62.5 220 10.7 59.2 9.1
Qigong/Tai Chi 5 0.8 20.0 104 4.0 43.6 10.1

Total 635 100.0 59.9 15.7 9.8 51.8 10.2
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MEDITATIVE TRADITIONS

Part |

Zen, Theravada and Tibetan Buddhist Meditators

Zen M Theravada M Tibetan M
Observe_Thoughts 4.86 Observe_Thoughts 4,98 Compassion 5.14
Abdomen_Breath 432 Scan_Body 4.89 Observe_Thoughts 497
Sitting_Do_Nothing 432 Observe_Body 4.82 Mantra_Mnemonic 4.85
Resp_Flow 4.25 Compassion 475 Deity_Merging 4.55
Walking_Senses 4.24 Abdomen_Breath 4.71 Observe_Emotions 4.52
Observe_Body 4.11 Release_Tensions 4.71 Abdomen_Breath 449
Scan_Body 4.09 Nose_Breath 4.69 Scan_Body 4.49
Observe_Emotions 4.08 Resp_Flow 4.68 Release_Tensions 437
Count_Breath 4.02 Observe_Emotions 452 Singing_Sutras_Mantras 4.36
Release_Tensions 3.85 Pause_Breath 4.34 Contemplate_Death 4.36
Compassion 3.63 Walking_Senses 4.30 Opening_Up 4.30
Nose_Breath 3.62 Lying_Relaxing 3.95 Observe_Body 4.26
Pause_Breath 3.54 Count_Breath 3.82 Nose_Breath 4.26
Lying_Relaxing 343 Walking_Labeling 3.75 Contemplate_Condition 425
Contemplate_Question 3.38 Concentrate_Energy 3.52 Recite_Mantra 4.19
Concentrate_Energy 3.27 Point_Breath 3.48 Resp_Flow 418
Singing_Sutras_Mantras 3.24 Labeling 3.44 Pause_Breath 4.04
Visualize_Thoughts_Silence 3.10 Singing_Sutras_Mantras 3.38 Lying_Relaxing 4.00
Point_Breath 3.01 Meditative_Movement 3.38 Breath_Visualization 3.85



Meditative_Movement
Listen_Sounds
Repeat_Words_Breath
Walking_Labeling
Contemplate_Death
Channel_Energy
Singing_Together
Manipulate_Breath
Opening_Up
Breath_Visualization
Contradiction
Labeling
Contemplate_Condition
Fixate_Object
Read_Text
Visualize_Expanding
Internal_Sounds
Mantra_Mnemonic
Recite_Mantra
Feel_Heartbeat
Repeat_Affirmation
Move_Smoothly
Intention_Mantra
Humming
Visualize_Heart_Opening
Mantra_Bodypoints
Visualize_Light_Fire
Visualize_Decay
Deity_Merging
Focus_Object
Spinning

2.97
2.89
2.79
2.69
2.67
2.58
2.57
2.53
2.44
243
2.42
2.42
2.37
2.34
2.33
2.29
2.29
2.28
2.25
2.24
2.17
2.15
1.93
1.87
1.86
1.82
1.78
1.66
1.56
1.56
1.36

Contemplate_Condition
Contemplate_Death
Visualize_Thoughts_Silence
Breath_Visualization
Contemplate_Question
Visualize_Expanding
Repeat_Affirmation
Channel_Energy
Manipulate_Breath
Opening_Up
Repeat_Words_Breath
Singing_Together
Feel_Heartbeat
Visualize_Heart_Opening
Listen_Sounds
Recite_Mantra
Sitting_Do_Nothing
Read_Text
Fixate_Object
Mantra_Mnemonic
Move_Smoothly
Internal_Sounds
Intention_Mantra
Visualize_Light_Fire
Visualize_Decay
Humming
Mantra_Bodypoints
Deity_Merging
Focus_Object
Contradiction

Spinning

3.37
3.36
3.29
3.20
3.14
3.01
3.01
2.96
2.95
2.89
2.82
2.81
2.80
2.74
2.67
2.61
2.56
2.52
2.49
248
2.39
2.30
2.20
2.10
2.07
2.06
2.06
1.92
1.82
1.62
1.56

Walking_Senses
Contemplate_Question
Count_Breath
Concentrate_Energy
Focus_Object
Visualize_Thoughts_Silence
Read_Text
Listen_Sounds
Point_Breath
Meditative_Movement
Labeling
Singing_Together
Intention_Mantra
Fixate_Object
Visualize_Expanding
Mantra_Bodypoints
Visualize_Light_Fire
Repeat_Words_Breath
Channel_Energy
Manipulate_Breath
Visualize_Heart_Opening
Feel_Heartbeat
Walking_Labeling
Visualize_Decay
Sitting_Do_Nothing
Internal_Sounds
Move_Smoothly
Repeat_Affirmation
Contradiction
Humming

Spinning

3.79
3.71
3.64
3.59
3.52
3.49
3.45
3.36
3.27
3.26
3.22
3.21
3.14
3.10
3.08
3.08
3.08
3.04
3.00
2.99
2.90
2.86
2.66
2.63
2.59
2.55
2.44
2.42
2.21
2.12
1.67
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Part Il

Sivananda, Kundalini and Other Yoga Meditators

Sivananda Yoga M Kundalini Yoga M Yoga (other) M
Abdomen_Breath 5.26 Singing_Sutras_Mantras 5.89 Scan_Body 5.41
Scan_Body 5.23 Intention_Mantra 5.74 Abdomen_Breath 5.08
Singing_Sutras_Mantras 5.11 Meditative_Movement 5.56 Resp_Flow 497
Manipulate_Breath 4.91 Lying_Relaxing 5.52 Release_Tensions 497
Concentrate_Energy 4.90 Manipulate_Breath 5.52 Concentrate_Energy 4.95
Channel_Energy 4.88 Recite_Mantra 5.52 Observe_Thoughts 4.85
Lying_Relaxing 4.82 Mantra_Bodypoints 5.52 Lying_Relaxing 4.82
Resp_Flow 476 Abdomen_Breath 5.41 Channel_Energy 4.67
Repeat_Words_Breath 476 Singing_Together 5.37 Manipulate_Breath 4.67
Singing_Together 4.76 Concentrate_Energy 5.30 Observe_Body 4.64
Release_Tensions 475 Channel_Energy 5.18 Singing_Sutras_Mantras 4.64
Visualize_Expanding 4.66 Resp_Flow 5.04 Observe_Emotions 433
Breath_Visualization 457 Repeat_Words_Breath 5.00 Compassion 433
Recite_Mantra 456 Opening_Up 5.00 Pause_Breath 433
Nose_Breath 4.49 Scan_Body 493 Point_Breath 433
Pause_Breath 4.48 Observe_Thoughts 4.89 Nose_Breath 4.26
Repeat_Affirmation 444 Humming 474 Singing_Together 4.26
Point_Breath 442 Observe_Body 4.67 Visualize_Expanding 4.26
Observe_Thoughts 4.40 Count_Breath 4.67 Meditative_Movement 4.23
Compassion 4.38 Pause_Breath 4.67 Breath_Visualization 415
Observe_Body 4.34 Compassion 4.63 Visualize_Light_Fire 415
Mantra_Bodypoints 4.23 Release_Tensions 4.59 Repeat_Affirmation 413
Fixate_Object 4.08 Nose_Breath 459 Recite_Mantra 4.08
Opening_Up 4.07 Point_Breath 4.59 Count_Breath 3.97
Mantra_Mnemonic 3.98 Breath_Visualization 448 Intention_Mantra 3.92
Listen_Sounds 3.95 Listen_Sounds 444 Repeat_Words_Breath 3.87
Count_Breath 3.93 Visualize_Expanding 444 Walking_Senses 3.85

178



Visualize_Light_Fire
Visualize_Heart_Opening
Meditative_Movement
Observe_Emotions
Feel_Heartbeat
Intention_Mantra
Walking_Senses
Internal_Sounds

Visualize_Thoughts_Silence

Contemplate_Question
Move_Smoothly
Humming
Focus_Object

Labeling
Walking_Labeling
Deity_Merging
Read_Text
Contemplate_Condition
Contemplate_Death
Sitting_Do_Nothing
Spinning

Contradiction
Visualize_Decay

3.81
3.78
3.75
3.64
3.62
3.47
3.40
3.38
3.36
3.35
3.28
3.16
3.16
2.74
2.66
2.56
2.50
247
2.24
2.21
2.10
1.91
1.26

Internal_Sounds
Walking_Senses
Observe_Emotions
Feel_Heartbeat
Visualize_Heart_Opening
Repeat_Affirmation
Visualize_Light_Fire
Visualize_Thoughts_Silence
Mantra_Mnemonic
Move_Smoothly
Fixate_Object
Read_Text
Contemplate_Question
Focus_Object

Labeling
Sitting_Do_Nothing
Spinning
Walking_Labeling
Contemplate_Condition
Contemplate_Death
Contradiction
Deity_Merging
Visualize_Decay

444
441
4.33
4.11
3.96
3.93
3.74
3.63
3.48
3.41
3.33
3.30
3.1
2.89
2.85
2.78
2.78
2.74
2.67
2.56
248
2.11
1.70

Mantra_Bodypoints
Fixate_Object
Listen_Sounds
Mantra_Mnemonic
Visualize_Heart_Opening

Visualize_Thoughts_Silence

Contemplate_Question
Opening_Up
Feel_Heartbeat
Humming
Focus_Object
Move_Smoothly
Labeling
Internal_Sounds
Walking_Labeling
Contemplate_Death
Contemplate_Condition
Read_Text
Deity_Merging
Sitting_Do_Nothing
Spinning

Contradiction
Visualize_Decay

3.82
3.79
3.64
3.59
3.56
3.49
3.46
3.44
3.21
3.13
3.08
3.00
2.85
2.77
2.72
2.38
2.38
2.38
2.31
2.21
2.00
1.95
1.28
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Part Il

Hindu, Osho and MBSR Meditators

Hindu (other) M Osho M MBSR M
Singing_Sutras_Mantras 4.86 Observe_Thoughts 4.88 Observe_Thoughts 5.33
Singing_Together 4.76 Resp_Flow 4.88 Scan_Body 5.33
Recite_Mantra 436 Abdomen_Breath 4.62 Abdomen_Breath 5.22
Concentrate_Energy 4.26 Observe_Body 4.62 Resp_Flow 5.22
Opening_Up 4.20 Release_Tensions 4.50 Release_Tensions 5.22
Abdomen_Breath 4.08 Observe_Emotions 444 Observe_Body 478
Focus_Object 4.08 Lying_Relaxing 438 Nose_Breath 478
Scan_Body 4.06 Singing_Sutras_Mantras 4.31 Walking_Senses 4.67
Compassion 4.06 Singing_Together 4.31 Compassion 4.67
Repeat_Words_Breath 4.03 Scan_Body 4.25 Lying_Relaxing 4.67
Mantra_Mnemonic 4.01 Move_Smoothly 4.25 Pause_Breath 444
Lying_Relaxing 3.86 Concentrate_Energy 4.19 Observe_Emotions 4.11
Mantra_Bodypoints 3.86 Visualize_Expanding 4.19 Channel_Energy 411
Resp_Flow 3.85 Meditative_Movement 412 Count_Breath 3.78
Release_Tensions 3.85 Compassion 4.06 Manipulate_Breath 378
Fixate_Object 3.85 Pause_Breath 4.06 Concentrate_Energy 3.67
Observe_Thoughts 3.83 Nose_Breath 3.94 Meditative_Movement 3.67
Manipulate_Breath 3.79 Walking_Senses 3.81 Walking_Labeling 3.67
Breath_Visualization 3.76 Channel_Energy 3.75 Point_Breath 3.56
Repeat_Affirmation 3.74 Humming 3.75 Listen_Sounds 3.22
Channel_Energy 3.68 Manipulate_Breath 3.69 Breath_Visualization 3.22
Point_Breath 3.59 Visualize_Heart_Opening 3.69 Labeling 3.11
Visualize_Heart_Opening 3.58 Visualize_Thoughts_Silence 3.62 Visualize_Thoughts_Silence 3.00
Visualize_Expanding 3.56 Contemplate_Question 3.56 Repeat_Words_Breath 3.00
Pause_Breath 3.52 Point_Breath 3.56 Singing_Together 3.00
Observe_Emotions 344 Recite_Mantra 3.56 Contemplate_Condition 3.00
Nose_Breath 3.39 Breath_Visualization 3.50 Repeat_Affirmation 3.00
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Read_Text

Visualize_Thoughts_Silence

Contemplate_Question
Intention_Mantra
Count_Breath
Observe_Body
Listen_Sounds
Meditative_Movement
Feel_Heartbeat
Visualize_Light_Fire
Walking_Senses
Move_Smoothly
Labeling
Internal_Sounds
Deity_Merging
Contemplate_Death
Humming
Contemplate_Condition
Walking_Labeling
Sitting_Do_Nothing
Contradiction
Spinning
Visualize_Decay

3.30
3.24
3.17
3.15
3.12
3.09
3.08
3.04
2.92
2.88
2.68
2.58
2.48
2.44
2.38
2.30
2.23
2.14
1.97
1.70
1.68
1.67
1.32

Opening_Up
Feel_Heartbeat
Listen_Sounds
Contemplate_Death
Fixate_Object
Internal_Sounds
Repeat_Affirmation
Visualize_Light_Fire
Mantra_Mnemonic
Walking_Labeling
Labeling
Contemplate_Condition
Sitting_Do_Nothing
Count_Breath
Repeat_Words_Breath
Intention_Mantra
Mantra_Bodypoints
Focus_Object
Spinning
Contradiction
Deity_Merging
Read_Text
Visualize_Decay

3.38
3.31
3.25
3.25
3.06
3.00
3.00
3.00
2.94
2.88
2.88
2.88
2.81
2.81
2.81
2.50
2.50
2.50
2.50
2.25
2.25
2.19
1.94

Move_Smoothly
Feel_Heartbeat
Visualize_Heart_Opening
Fixate_Object
Visualize_Expanding
Contemplate_Question
Mantra_Bodypoints
Singing_Sutras_Mantras
Visualize_Light_Fire
Contemplate_Death
Opening_Up
Mantra_Mnemonic
Recite_Mantra
Focus_Object
Sitting_Do_Nothing
Humming
Deity_Merging
Internal_Sounds
Intention_Mantra
Read_Text
Contradiction

Spinning
Visualize_Decay

3.00
2.89
2.89
2.67
2.67
2.56
2.56
2.44
2.44
2.33
2.33
2.33
2.33
2.33
2.22
2.1
2.00
1.89
1.89
1.67
1.56
1.56
1.22
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Part IV

Christian, Sufi and Qigong/ Tai Chi Meditators

Christian M Sufi M Qigong/ Tai Chi M
Resp_Flow 5.08 Recite_Mantra 4.62 Walking_Senses 5.80
Scan_Body 5.08 Concentrate_Energy 4.58 Scan_Body 5.60
Walking_Senses 4.50 Manipulate_Breath 4.58 Abdomen_Breath 5.40
Repeat_Words_Breath 442 Singing_Together 4.50 Observe_Emotions 5.40
Abdomen_Breath 433 Resp_Flow 442 Observe_Thoughts 5.20
Release_Tensions 4.25 Scan_Body 442 Observe_Body 5.20
Opening_Up 4.25 Compassion 442 Concentrate_Energy 5.20
Pause_Breath 417 Repeat_Words_Breath 442 Visualize_Thoughts_Silence 5.20
Nose_Breath 4.00 Observe_Emotions 438 Breath_Visualization 5.00
Repeat_Affirmation 4.00 Mantra_Mnemonic 4.38 Contemplate_Question 4.80
Observe_Body 3.92 Opening_Up 433 Release_Tensions 4.60
Concentrate_Energy 3.83 Pause_Breath 4.29 Compassion 4.60
Observe_Thoughts 3.75 Breath_Visualization 4.29 Meditative_Movement 4.60
Channel_Energy 3.75 Observe_Thoughts 4.25 Channel_Energy 4.60
Recite_Mantra 3.67 Visualize_Heart_Opening 4.21 Sitting_Do_Nothing 440
Lying_Relaxing 3.58 Singing_Sutras_Mantras 4.04 Resp_Flow 440
Contemplate_Question 3.58 Observe_Body 4.00 Pause_Breath 440
Point_Breath 3.58 Release_Tensions 4.00 Lying_Relaxing 440
Contemplate_Death 3.58 Visualize_Thoughts_Silence 3.96 Listen_Sounds 440
Observe_Emotions 3.50 Visualize_Light_Fire 3.92 Nose_Breath 4.20
Meditative_Movement 3.50 Lying_Relaxing 3.88 Point_Breath 4.20
Compassion 3.25 Count_Breath 3.83 Read_Text 4.00
Breath_Visualization 3.25 Channel_Energy 3.83 Move_Smoothly 4.00
Count_Breath 3.17 Point_Breath 3.79 Labeling 3.80
Visualize_Thoughts_Silence 3.17 Visualize_Expanding 3.75 Count_Breath 3.60
Contemplate_Condition 3.17 Abdomen_Breath 3.67 Contemplate_Death 3.40
Feel_Heartbeat 317 Feel_Heartbeat 3.67 Manipulate_Breath 340
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Internal_Sounds
Walking_Labeling
Read_Text
Mantra_Mnemonic
Intention_Mantra
Fixate_Object
Sitting_Do_Nothing
Listen_Sounds
Manipulate_Breath
Mantra_Bodypoints
Singing_Together
Visualize_Expanding
Move_Smoothly
Visualize_Light_Fire
Focus_Object
Singing_Sutras_Mantras
Labeling

Humming
Visualize_Heart_Opening
Contradiction
Deity_Merging
Spinning
Visualize_Decay

3.08
3.00
3.00
3.00
3.00
2.83
2.75
2.75
2.75
2.75
2.58
2.58
2.58
2.50
2.42
2.33
2.33
2.17
1.92
1.67
1.58
1.33
1.17

Walking_Senses
Nose_Breath
Mantra_Bodypoints
Contemplate_Question
Meditative_Movement
Internal_Sounds
Listen_Sounds
Intention_Mantra
Fixate_Object
Read_Text
Contemplate_Death
Labeling

Humming
Move_Smoothly
Focus_Object
Repeat_Affirmation
Deity_Merging
Spinning
Sitting_Do_Nothing
Walking_Labeling
Contemplate_Condition
Contradiction
Visualize_Decay

3.62
3.58
3.54
3.46
3.42
3.17
3.12
3.08
3.04
3.04
3.00
3.00
3.00
2.88
2.79
2.71
2.71
2.62
2.50
2.50
2.46
2.17
1.75

Visualize_Expanding
Repeat_Words_Breath
Singing_Together
Opening_Up

Humming
Singing_Sutras_Mantras
Visualize_Heart_Opening
Fixate_Object
Internal_Sounds
Feel_Heartbeat
Repeat_Affirmation
Walking_Labeling
Contemplate_Condition
Recite_Mantra

Spinning

Contradiction
Visualize_Light_Fire
Intention_Mantra
Mantra_Mnemonic
Mantra_Bodypoints
Focus_Object
Visualize_Decay
Deity_Merging

3.40
3.20
3.20
3.20
3.20
3.00
3.00
2.80
2.80
2.80
2.60
2.20
2.20
2.20
2.20
2.00
2.00
1.60
1.40
1.40
1.40
1.20
1.00
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APPENDIX D — STUDY MATERIALS DESCRIBED IN CHAPTER 5

Table D1

Variables Gathered in the Study with the Respective Measurement Instruments and Times

Variable Instrument Authors Measurement
Time
Emotional Experi-  Affective Grid Russel, Weiss & Mendel-  Daily
ence sohn (1989)
Practice Experience Experiences during meditation, Own creation Daily
yoga and ethical practices
Wellbeing WHO-5 Wellbeing Scale World Health Daily

Organization (1998)

Body Awareness

Mind-Wandering

Sustained Attention

Adapted Body Awareness
Questionnaire

Mind-Wandering Question-
naire (MWQ)

Sustained Attention to Re-
sponse Task (SART)

Adapted from MAIA,
Mehling et al. (2012);

PBCS, Miller et al. (1981);

and BAQ, Shields et al.
(1989)

Mrazek et al. (2013)

Robertson et al. (1997)

Twice weekly

Twice weekly

Twice weekly

Attention Network Attention Network Test (ANT)  Fan et al. (2002) Weekly

Decentering Experiences Questionnaire De- Fresco et al. (2007) Weekly
centering (EQ-D)

Emotion Regulation Difficulties in Emotion Regula- Gratz & Roemer (2003) Weekly
tion Scale (DERS)

Motivation Situational Motivation Scale Deci & Ryan (1985) Weekly
(SIMS)

Reflection of Con-  Result-oriented Problem- and  Greif & Berg (2011) Weekly

crete Changes Self-Reflection (RoPS-CC)

Stress Perceived Stress Scale (PSS-10) Cohen & Williamson Weekly

(1983)
Absorption Tellegen Absorption Scale Tellegen & Atkinson Pretest

(TAS)

(1974)
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Big Five Big Five Inventory (BFI-K) Rammstedt & John Pretest
(2007)
Need for Cognition Need for Cognition Short Form Cacioppo, Petty, & Kao Pretest
(NFC-SF) (1984)
Distress Tolerance  Distress Tolerance Scale (DTS) Simons & Gaher (2005) Pre/Posttest
Life Satisfaction Satisfaction with Life Scale Diener et al. (1985) Pre/Posttest
(SWL)
Self-Compassion Self-Compassion-Scale (SCS) Neff (2003) Pre/Posttest
Spirituality Aspects of Spirituality (ASP) Bussing, Ostermann, & Pre/Posttest
Matthiessen (2007)
Trait Anxiety State-Trait-Anxiety Inventory Laux et al. (1981) Pre/Posttest
(STAI)
Adverse Events Adverse Events Questionnaire  Own creation Posttest
Course Satisfaction Client Satisfaction Question- Attkinsson & Zwick Posttest

naire (CSQ-8)

(1982)




186

Table D2

List of Traditional Mantras from Different Spiritual Traditions

Tradition Mantra
Christian Mein Gott und mein Alles/ My God and my everything
Kyrie Eleison

Jesus/ Lord Jesus Christ

Ave Maria

Buddhist Om Mani Padme Hum

Om Namo Butsaya

Hindu Om Namah Shivaya
Om Sri Ram Jay Ram Jay Jay Ram
Rama
Om Prema
Om Shanti
So Ham

Am Am Am Atmashakti Avaham

Jewish Baruch Atah Adonai
Ribono Shel Olam

Shalom

Indian O Wakan Tanka

Bija mantras Om

(seed syllables) Hessraim
Ram
Ham
Aim
Hrim
Krim
Klim

Gam




Table D3

List of Symptom Clusters with Their Corresponding Symptoms

187

Cluster

Symptoms

Neurological symptoms

Numbness in parts of the body
Twitching in parts of the body
Shaking of the body
Drowsiness

Dizziness

Fainting

Involuntary body movements

Involuntary laughting or crying

Somatic symptoms

Diarrhea

Nausea

Salivation

Muscle cramps
Coughing

Blocked nose
Running nose
Tinnitus

Redness of skin
Itching

Pronounced sweating
Shortness of breath
Palpitations

Itching in the eye
Heavy head
Exhaustion

Feeling unwell/ill

Feeling hot or cold

Experiencing strong chills or flushing

Pain

Headache
Stomachache
Chest pain
Muscular pains

Joint pains

Cognitive symptoms

Mental confusion
Increased self-criticism

Increased criticism of others

Increased awareness of negative features/traits

Feeling superior to others

Impression that only people who meditate are valuable




188

Remembrance of negative experiences

Emotional symptoms

Inner tension

Tearfulness

Irritability

Boredom

Pronounced emotional pain

Pronounced fear/anxiety

Frightening thoughts

Strong negative emotions during meditation
Strong positive emotions during meditation

Motivational symptoms

Lack of interest in one’s surroundings
Lack of interest in others

Lack of interest in people’s conversations
Impression of being bored by others
Less motivation in life

Changes in necessities

Changed sleep
Changed appetite
Changed sexuality

Compulsive meditation

Need for continuous meditation
Feeling that the time not spent meditating is wasted
Restlessness/anxiety when not practicing formal meditation

Difficulties in life

Lack of orientation in life

Difficulty in feeling comfortable in the world
Impression that something is missing in life
Hypersensitivity/rejection of urban life

Difficulties in participating in everyday life or continuing to work

Altered states of con-
sciousness

Hallucinations/visions/illusions

Changed perceptions of time and space

Feelings of strong energy flows/currents during meditation
Sense of inner emptiness or vastness

Sense of blurring or dissolving of self-world boundaries

Feeling of oneness with all that is
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APPENDIX E — ADDITIONAL TABLES FOR CHAPTER 5

Table E1

Mean Well-Being Scores With Standard Deviations for Baseline (A) and Treatment (B)
Phases, and Tau-U Estimates With Respective Significance Levels and Type of Tau-U for
Each Participant

Case MeanA MeanB SDA SDB Tau-U Tau-U Signifi- Tau-U Type
cance

1 4.68 5.02 0.90 0.83 0.246 p =.190 Avs. B

2 3.54 3.85 0.81 1.13 -0.112 p =.181 Avs.B-Trend A
+ Trend B

3 3.71 2.91 0.65 0.57 -0.458 p = .000 Avs.B + Trend B

4 5.63 432 0.39 0.78 -0.511 p = .000 Avs.B + Trend B

5 4.16 4.46 0.65 0.69 0.237 p =.220 Avs. B

6 3.87 3.85 0.40 0.62 0.125 p=.120 Avs.B + Trend B

7 3.80 3.58 0.47 0.61 -0.163 p =.068 Avs.B-Trend A
+ Trend B

8 2.90 3.19 0.73 0.89 0.158 p =.523 Avs. B

9 3.58 3.69 1.31 1.04 0.063 p = .687 Avs. B

10 4.83 4.90 0.77 0.75 0.070 p = .686 Avs. B

11 3.20 3.18 0.70 0.54 0.212 p=.011 Avs.B-Trend A
+ Trend B

12 3.14 3.89 0.74 0.49 0.359 p =.000 Avs.B + Trend B

13 3.34 3.56 0.92 0.72 0.143 p = .442 Avs. B

14 453 5.17 0.50 0.81 0.450 p =.000 Avs.B + Trend B

15 5.16 5.62 0.32 0.32 0.463 p = .000 Avs.B + Trend B

16 4.08 4.65 0.77 0.73 0.308 p=.016 Avs.B - Trend A

17 3.90 3.78 0.43 0.41 -0.154 p =.301 Avs. B

18 4.10 4.81 0.97 0.94 0.362 p = .000 Avs. B -Trend A
+ Trend B

19 4.28 4.10 0.59 1.16 0.061 p =.699 Avs.B + Trend B

20 4.24 4.51 0.82 0.60 0.143 p =.541 Avs. B

21 3.48 3.90 0.68 0.85 0.298 p=.139 Avs. B
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22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42

3.21
434
4.15
4.20
3.38
447
3.40
3.48
4.75
4.77
3.36
4.52
3.38
4.03
4.32
3.96
4.35
3.76
5.10
3.86
3.29

3.76
442
4.04
437
3.90
5.08
3.65
3.24
4.59
4.81
3.98
4.49
3.83
417
5.07
4.39
4.04
4.10
5.06
4.20
3.36

0.49
1.20
0.55
0.63
0.68
0.89
0.77
1.00
0.85
0.80
1.19
0.87
0.58
0.39
1.16
0.84
0.45
0.90
0.40
1.06
1.09

0.53
0.77
0.45
0.36
0.91
0.53
0.70
0.54
0.69
0.59
0.85
1.05
0.77
0.77
0.65
0.66
0.58
1.22
0.38
0.82
0.68

0.426
-0.002
-0.142

0.154

0.273

0.252

0.221
-0.141
-0.135

0.091

0.332

0.189

0.338

0.232

0.373

0.249
-0.304

0.236
-0.087

0.186
-0.042

p =.000
p =992
p =.370
p=.121
p =.004
p =.002
p =.010
p =.589
p =.434
p =.258
p = .060
p =.047
p =.098
p= .365
p=.014
p=.170
p =.039
p=.177
p=.617
p = .427
p=.788

Avs

A vs.
Avs.
A vs.
Avs.
A vs.
A vs.
Avs.
A vs.
Avs.
Avs.
Avs.
Avs.
Avs.
Avs.
Avs.
Avs.
Avs.
Avs.
Avs.
Avs.

.B

o ™ W™ ™ ™ ™ W® ™ ™ ® W W® ™ W™ W W W™ W™ W™ ™

+ Trend B

+ Trend B
+ Trend B
+ Trend B
+ Trend B

+ Trend B

+ Trend B

Note. Effect sizes significant on a < 0.05 level or greater 0.20 were printed in bold type.
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Regression Model for Tau-U Well-Being Estimates as Dependent Variable and Condition,

Age, Gender, and Baseline Lenght as Predictors (df = 35)

b B SE t p
(Intercept) -0.14 0.00 0.07 -1.95 .059
ME condition 0.25 0.48 0.10 2.49 .009
MY condition 0.13 0.24 0.10 1.29 103
MYE condition 0.17 0.32 0.10 1.68 .051
Age -0.01 -0.21 0.00 -1.35 .186
Gender 0.03 0.05 0.09 0.31 763
Baseline length 0.00 -0.06 0.01 -0.36 719

Table E3

Multilevel Regression Estimates for Well-Being Scores as Dependent Variable and Time,
Condlitions, Age, Gender, and Baseline Length as Predictors

B SE df t p
Time 0.08 0.03 2492 2.64 .004
ME condition 0.07 0.13 35 0.57 575
MY condition 0.07 0.12 35 0.55 .584
MYE condition 0.07 0.12 35 0.60 .549
Age -0.03 0.09 35 -0.36 718
Gender 0.09 0.10 35 0.91 367
Baseline Length -0.02 0.10 35 -0.16 874
Time * ME condition 0.13 0.04 2492 3.11 .001
Time * MY condition 0.09 0.04 2492 2.27 012
Time * MYE condition 0.09 0.04 2492 2.29 011
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Table E4

Full Multi-Level Estimation Procedure for Well-Being

Fixed effects

Model 0 Model 1 Model 1b Model 2 Modell 3 Modell 4
b (SE) B (SE) B (SE) B (SE) B (SE) B (SE)
Intercept 4.14 (0.09) 0.0 0.0 0.0 0.0 0.0
Level 1
Time 0.09*** (0.02) 0.08** (0.03) 0.08** (0.03) 0.08** (0.03) 0.08** (0.03)
Level 2
Ethical education 0.01 (0.09) 0.07 (0.10) 0.04 (0.10)
Physical yoga 0.01 (0.09) 0.04 (0.10) 0.04 (0.10)
Age -0.03 (0.09)
Gender 0.09 (0.10)
Baseline Length -0.02 (0.10)
Interactions
Time * Ethics 0.07* (0.03) 0.07* (0.03)
Time * Yoga 0.03 (0.03) 0.03 (0.03)
Random effects
Model 0 Modell 1 Model 1b Model 2 Model 3 Model 4
Level 1
Residual (0%) 0.58 0.61 0.57 0.57 0.57 0.57
Slope (0%1) 0.04 0.04 0.04 0.04
Level 2
Intercept (a%uo) 0.34 0.37 0.36 0.37 0.37 0.39
Deviance 5922.9 6091.3 6002.0 6002.1 5997.0 5996.3
Marginal R? 0.01 0.01 0.01 0.01 .02 .03
Conditional R? 0.38 0.38 0.41 0.42 43 44
ICC 0.38
N 42 42 42 42 42 42
Observations 2538 2538 2538 2538 2538 2538

Note. Model 0 was the intercept-only model; Model 1 included time; Model 1b modelled random slopes
for time; Model 2 included components, Model 3 modelled cross-level interactions; Model 4 included

age, gender, and baseline length.
b = unstandardized regression coefficient; B = standardized regression coefficient; SE = standard error.

*p <.05;** p <.01;, *** p < .001.
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Mean Stress Scores With Standard Deviations for Baseline (A) and Treatment (B) Phases,

and Tau-U Estimates With Respective Significance Levels and Type of Tau-U for Each Par-

ticipant
Case MeanA MeanB SDA SDB Tau-U Tau-U Signif- Tau-U Type
icance
1 1.75 1.86 0.64 0.67 0.067 p = .884 Tau-U Avs.B - Trend A
2 2.60 243 0.28 0.48 -0.118 p=.795 Tau-U Avs. B - Trend A
3 2.90 324 0.57 0.30 0.294 p=.511 Tau-U Avs. B - Trend A
4 2.30 2.66 n.d. 0.50 0.267 p = .444 Tau-UAvs.B + Trend B
5 2.20 2.67 0.00 047 0.370 p =.206 Tau-U Avs. B + Trend B
6 2.73 2.68 0.29 0.18 -0.222 p =.541 Tau-U Avs.B - Trend A
+ Trend B
7 2.90 2.95 n.d. 0.36 0.028 p=.914 Tau-UAvs.B - Trend A
8 3.50 3.55 n.d. 0.13 0.300 p = .448 Tau-UAvs.B + Trend B
9 4.07 3.34 0.35 0.53 -0.527 p =.023 Tau-U Avs. B - Trend A
+ Trend B
10 1.40 1.84 0.28 0.49 0.588 p=.191 Tau-U Avs. B - Trend A
11 2.50 2.39 n.d. 0.34 0.378 p=.125 Tau-UAvs.B + Trend B
12 240 2.29 n.d. 0.21 -0.393 p=.170 Tau-UAvs.B + Trend B
13 2.90 3.00 0.14 0.63 0.200 p =.534 Tau-U A vs. B + Trend B
14 2.40 1.91 n.d. 0.36 -0.733 p =.003 Tau-UAvs.B + Trend B
15 1.40 1.34 0.28 0.27 -0.235 p =.596 Tau-U Avs. B - Trend A
16 217 1.90 0.32 0.27 -0.292 p = .427 Tau-UAvs.B - Trend A
17 2.73 2.84 0.25 0.23 0.148 p =.684 Tau-U Avs. B - Trend A
18 1.73 1.91 0.55 0.54 -0.145 p =.529 Tau-UAvs.B - Trend A
+ Trend B
19 2.40 2.39 0.28 0.78 0.267 p =.281 Tau-U Avs. B - Trend A
+ Trend B
20 2.50 2.03 n.d. 0.23 -0.714 p =.012 Tau-U Avs. B + Trend B
21 3.10 2.63 0.00 0.32 -0.333 p = .435 Tau-U Avs. B + Trend B
22 3.50 2.84 0.14 0.32 -0.743 p = .006 Tau-U Avs. B + Trend B
23 2.50 2.03 n.d. 0.41 -0.444 p =.069 Tau-U Avs. B + Trend B
24 2.80 3.06 042 0.38 0.294 p=.513 Tau-U Avs.B - Trend A
25 3.03 3.02 0.06 0.26 -0.214 p =.451 Tau-U Avs. B - Trend A
+ Trend B
26 2.40 1.76 0.28 0.28 -0.694 p =.009 Tau-U Avs.B - Trend A

+ Trend B
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27
28
29
30

31

32

33
34
35
36
37

38
39
40
41
42

2.65
3.00
2.90
2.25

2.00

3.30

3.20
2.40
2.60
3.10
2.65

1.63
3.05
1.55
2.60
3.33

2.51
2.34
3.03
2.52

1.89

3.13

3.01
2.77
2.43
243
2.57

2.73
3.12
1.45
1.80
2.84

0.07
n.d.
n.d.
0.64

0.26

0.57

n.d.
n.d.
n.d.
0.53
0.35

0.21
0.92
0.07
n.d.

0.21

0.55
0.44
0.36
0.52

042

0.45

0.95
0.06
0.39
0.63
0.35

0.41
042
0.15
0.19
0.79

-0.389
-0.607
0.400
0.345

-0.409

0.250

-0.107
0.833
0.333
-0.625
-0.250

0.867
0.091
-0.412
-1.000
-0.167

p=.
p=.
p=.
p=.
p=.

.098
.030
327
133

.061

.345

.708
.071
.293
.094
.345

018
849
346
114
654

Tau-U A vs
Tau-U A vs
Tau-U A vs

Tau-U A vs
+ Trend B

Tau-U A vs
+ Trend B

Tau-U A vs
+ Trend B

Tau-U A vs
Tau-U A vs
Tau-U A vs
Tau-U A vs

Tau-U A vs
+ Trend B

Tau-U A vs
Tau-U A vs
Tau-U A vs
Tau-U A vs
Tau-U A vs

.B+ Trend B
.B+ Trend B
.B+ Trend B
.B-Trend A

.B-Trend A

.B-Trend A

.B+ Trend B
.B+ Trend B
.B+ Trend B
.B-Trend A
.B-Trend A

.B-Trend A
.B-Trend A
.B-Trend A
.B-Trend A
.B-Trend A

Note. Effect sizes significant on o < 0.05 level or greater 0.20 were printed in bold type; n.d. = not defined

(because there was only one measurement in phase A).
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Regression Model for Tau-U Stress Estimates as Dependent Variable and Condition, Age,

Gender, and Baseline Lenght as Predictors (df = 35)

b B SE t p
(Intercept) 0.19 0.00 0.14 1.35 0.185
ME condition -0.30 -0.30 0.20 -1.49 0.072
MY condition -0.35 -0.33 0.20 -1.72 0.047
MYE condition -0.13 -0.13 0.20 -0.64 0.263
Age 0.00 0.01 0.01 0.06 0.956
Gender 0.00 0.07 0.01 0.41 0.686
Baseline length 0.24 0.20 0.19 1.25 0.218

Table E7

Multilevel Regression Estimates for Stress Scores as Dependent Variable and Time, Condli-

tions, Age, Gender, and Baseline Length as Predictors

B SE df t p
Time -0.06 0.05 331 -1.29 .099
ME condition -0.28 0.16 35 -1.81 079
MY condition -0.11 0.15 35 -0.71 484
MYE condition -0.08 0.15 35 -0.52 .609
Age -0.03 0.12 35 -0.26 797
Gender -0.07 0.13 35 -0.58 .568
Baseline Length 0.11 0.12 35 0.88 .382
Time * ME condition -0.06 0.06 331 -0.95 172
Time * MY condition -0.09 0.06 331 -1.62 .053
Time * MYE condition -0.03 0.06 331 -0.51 .305
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Table E8

Full Multi-Level Estimation Procedure for Stress

Fixed effects

Model 0 Model 1 Model 1b Model 2 Modell 3 Modell 4
b (SE) B (SE) B (SE) B (SE) B (SE) B (SE)

Intercept 2.52 (0.08) 0.0 0.0 0.0 0.0 0.0
Level 1

Time -0.06* (0.04) -0.06 (0.05) -0.06 (0.05) -0.06 (0.05) -0.06 (0.05)
Level 2

Ethical education -0.15(0.12) -0.15(0.12) -0.14 (0.13)

Physical yoga 0.07 (0.12)  0.07 (0.12)  0.06 (0.12)

Age -0.03 (0.12)

Gender -0.09 (0.13)

Baseline Length 0.11 (0.13)
Interactions

Time * Ethics 0.01 (0.05) 0.01 (0.05)

Time * Yoga -0.04 (0.05) -0.04 (0.05)

Random effects
Model 0 Modell 1 Model 1b Model 2 Model 3 Model 4

Level 1

Residual (0%) 0.20 0.44 0.40 0.40 0.40 0.40

Slope (0%1) 0.04 0.04 0.04 0.04
Level 2

Intercept (a%uo) 0.26 0.56 0.56 0.56 0.56 0.59
Deviance 569.6 860.7 852.2 850.4 849.7 848.6
Marginal R? 0.00 0.00 0.00 0.03 .03 .05
Conditional R? 0.56 0.56 0.60 0.61 61 .63
ICC 0.56
N 42 42 42 42 42 42
Observations 377 377 377 377 377 377

Note. Model 0 was the intercept-only model; Model 1 included time; Model 1b modelled random slopes
for time; Model 2 included components, Model 3 modelled cross-level interactions; Model 4 included

age, gender, and baseline length.

b = unstandardized regression coefficient; B = standardized regression coefficient; SE = standard error.

*p <.05;** p <.01;, *** p < .001.
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Table E9

Multilevel Regression Estimates for Well-Being Scores as Dependent Variable and Time, Ef-
fective Component, Age, Gender, Baseline Length, and Meditation Practice Variables as

Predictors
B SE df t p
Time -0.12 0.06 1472 -1.98 024
Ethical education (y/n) 0.06 0.26 36 0.24 .815
Physical yoga (y/n) -0.23 0.25 36 -0.91 370
Age -0.01 0.01 36 -0.79 434
Gender 0.24 0.27 36 0.89 .380
Baseline length 0.00 0.02 36 0.24 815
Meditation practice duration 0.00 0.00 1472 -1.26 .206
Meditation ease 0.06 0.02 1472 2.38 017
Meditation wakefulness 0.22 0.02 1472 14.01 .000
Meditation relaxation 0.16 0.02 1472 7.41 .000
Time * Ethical education 0.04 0.07 1472 0.51 304
Time * Physical yoga 0.12 0.07 1472 1.75 .040

Table E10

Multilevel Regression Estimates for Stress Scores as Dependent Variable and Time, Effective
Component, Age, Gender, Baseline Length, and Meditation Practice Variables as Predictors

B SE df t p
Time -0.04 0.08 185 -0.53 299
Ethical education (y/n) -0.50 0.30 36 -1.64 .109
Physical yoga (y/n) 0.24 0.30 36 0.79 434
Age 0.00 0.01 36 -0.12 .906
Gender -0.11 0.23 36 -047 .639
Baseline length 0.02 0.02 36 1.17 .250
Meditation practice duration -0.01 0.01 185 -1.79 .075
Meditation ease 0.02 0.04 185 0.55 .583
Meditation wakefulness -0.03 0.03 185 -1.11 .269
Meditation relaxation -0.07 0.04 185 -1.93 .055
Time * Ethical education 0.09 0.09 185 1.04 150

Time * Physical yoga -0.07 0.09 185 -0.76 223
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Table E11

Multilevel Regression Estimates for Well-Being Scores as Dependent Variable and Time, Ef-
fective Component, Age, Gender, Baseline Length, Meditation Practice and Meditation Time
Variables as Predictors

B SE df t p
Time -0.14 0.06 1420 -2.30 011
Ethical education (y/n) 0.00 0.26 36 0.01 .996
Physical yoga (y/n) -0.24 0.26 36 -0.92 363
Age -0.01 0.01 36 -0.85 402
Gender 0.23 0.27 36 0.85 402
Baseline length 0.00 0.02 36 0.22 831
Meditation practice duration -0.01 0.00 1420 -2.58 .010
Meditation ease 0.06 0.02 1420 2.72 .007
Meditation wakefulness 0.23 0.02 1420 13.96 .000
Meditation relaxation 0.16 0.02 1420 7.33 .000
Meditation time (5-11 am) 0.11 0.05 1420 2.16 .031
Meditation time (11-3 pm) 0.09 0.05 1420 1.74 .083
Meditation time (3-6 pm) 0.00 0.06 1420 -0.06 .954
Time * Ethical education 0.06 0.07 1420 0.85 199

Time * Physical yoga 0.12 0.07 1420 1.78 .038
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Multilevel Regression Estimates for Stress Scores as Dependent Variable and Time, Effective

Component, Age, Gender, Baseline Length, Meditation Practice and Meditation Time Varia-

bles as Predictors

B SE df t p
Time -0.04 0.08 177 -0.51 .307
Ethical education (y/n) -0.53 0.30 36 -1.75 .089
Physical yoga (y/n) 0.25 0.30 36 0.83 410
Age 0.00 0.01 36 -0.05 964
Gender -0.13 0.23 36 -0.54 .591
Baseline length 0.02 0.02 36 1.07 .290
Meditation practice duration -0.01 0.01 177 -2.11 .036
Meditation ease 0.02 0.04 177 047 .638
Meditation wakefulness -0.04 0.03 177 -1.26 210
Meditation relaxation -0.08 0.04 177 -2.00 .047
Meditation time (5-11 am) 0.10 0.09 177 1.11 .268
Meditation time (11-3 pm) 0.03 0.10 177 0.27 .784
Meditation time (3-6 pm) 0.02 0.10 177 0.21 .831
Time * Ethical education 0.11 0.09 177 1.22 113
Time * Physical yoga -0.08 0.09 177 -0.84 .200
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APPENDIX F — ADDITIONAL FIGURES FOR CHAPTER 5

Figure F1

Smoothed Loess Trend Lines of the Average Number of Minutes Spent Practicing Meditation
Each Day in Four Conditions
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Figure F2

Smoothed Loess Trend Lines of the Average Number of Minutes Spent Practicing Yoga Exer-
cises Each Day in Two Conditions
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Smoothed Loess Trend Lines of the Proportion of Participants Engaging in Ethical Practice

Each Day in Two Conditions
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Figure F4
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Meditation Ease

Meditation Ease

Figure F5
Ratings of Perceived Meditation Ease for Each Participant with Corresponding Regression
Lines
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Figure F6
Ratings of Relaxation During Meditation for Each Participant with Corresponding Regres-
sion Lines
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Figure F7
Ratings of Wakefulness During Meditation for Each Participant with Corresponding Regres-
ston Lines
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Figure F8

Ratings of Perceived Yoga Ease for Each Participant with Corresponding Regression Lines
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Figure F9

Ratings of Relaxation During Yoga for Each Participant with Correspond. Regression Lines
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Figure F10

Ratings of Wakefulness During Yoga for Each Participant with Correspond. Regression Lines
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Figure F11

Ratings of Perceived Coherence of Yoga Exercises with Breathing for Each Participant with
Corresponding Regression Lines
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ZUSAMMENFASSUNG

Diese Dissertation beschiftigt sich mit der Vielfalt an meditativen Praktiken, die in vielen spi-
rituellen Traditionen gelehrt und praktiziert werden. Das wissenschaftliche Interesse an diesem
Themengebiet nimmt seit Jahren stetig zu. Dennoch blieben viele Fragen bisher unbeantwortet
und es fehlt an einer umfassenden Theorie der Meditation. Viele Studien haben die positive
Wirkung der Meditation untermauert. Die Mechanismen, die dieser positiven Wirkung zu-
grunde liegen, sind jedoch unbekannt. Zudem gibt es viele Faktoren, die die Wirkung beein-
flussen, aber bisher nur unzureichend erforscht wurden. Einer dieser Faktoren ist die Vielzahl
an Meditationstechniken, die unterschiedliche Effekte auf verschiedene Menschen haben kén-
nen. Dariiber hinaus war Meditation urspriinglich hiufig nur ein Element von vielen in zum
Teil sehr elaborierten spirituellen Pfaden und Systemen. Diese enthielten auch andere Ele-
mente wie Korper- und Atemiibungen oder ethische und philosophische Unterweisungen.
Diese zusitzlichen Elemente und ihre Wechselwirkung mit Meditationstechniken sind Fakto-
ren, die noch genauer erforscht werden sollten. Ferner wurden in der aktuellen Forschungs-
landschaft individuelle Faktoren wie Personlichkeitsunterschiede zwischen den Meditierenden
nur unzureichend beriicksichtigt. In meiner Dissertation untersuche ich einige dieser offenen

Fragen und Faktoren.

Nachdem ich im ersten Kapitel meine Forschungsfragen herleite und darlege, berichte ich in
den folgenden vier Kapiteln iiber vier wissenschaftliche Arbeiten, die ich im Rahmen meiner
Dissertation durchgefiihrt habe. Jedes Kapitel ist ein eigenstdndiger wissenschaftlicher Artikel.
Ein Artikel wurde bereits publiziert, wihrend die anderen drei zur Publikation in Fachzeit-

schriften eingereicht wurden.

Im zweiten Kapitel beschiftige ich mich mit der Frage ,,Was tun Meditierende, wenn sie medi-
tieren?“ Um diese Frage zu beantworten fithrte ich zwei Studien durch mit dem Ziel einen
umfassenden Uberblick iiber alle Meditationstechniken in verschiedenen Traditionen zu ge-
winnen. In der ersten, qualitativen Studie sammelte ich 309 Meditationstechniken, indem ich
20 Meditationsexpert*innen interviewte und eine umfangreiche Literaturrecherche durch-
fithrte. Im Anschluss reduzierte ich diese Sammlung auf 50 grundlegende Meditationstechni-
ken. In der zweiten, quantitativen Studie gaben 635 erfahrene Meditierende aus verschiedens-
ten Meditationstraditionen an, wie viel Erfahrung sie mit jeder dieser 50 Techniken hatten.
Ihre Antworten legten nahe, dass die Auswahl an Meditationstechniken angemessen war und
zwei Techniken hinzugefiigt werden mussten. Die weiterfithrende statistische Analyse il-
lustrierte traditionsiibergreifende und —spezifische Priferenzen fiir verschiedene Meditations-

techniken, sowie Cluster von Techniken, die hdufig gemeinsam praktiziert wurden. Die Gruppe
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der kérperbezogenen Techniken war besonders relevant fiir alle Meditierenden. Diese Ergeb-
nisse bilden eine erstaunliche Vielfalt an Meditationstechniken ab, die ndher untersucht wer-

den sollte.

Im dritten Kapitel vertiefe ich die Fragestellung des vorherigen Kapitels und stelle ein neues
empirisches Klassifikationssystem fiir Meditationstechniken vor. Ich identifizierte die 20 be-
liebtesten Meditationstechniken anhand der vorhergehenden Studie und fiithrte eine weitere
Umfragestudie durch. In dieser Studie bat ich 100 Meditationsexpert*innen darum, die 20 Me-
ditationstechniken nach ihrer wahrgenommenen Ahnlichkeit zu beurteilen. Mit diesen Ahn-
lichkeitsurteilen fiihrte ich eine Multidimensionale Skalierung durch und fand zwei Dimensi-
onen anhand derer die Meditationstechniken klassifiziert werden konnten: Aktivierung und
Ausmafs der Kérperorientierung. Diese Einteilung betont die Relevanz von ,embodied cogni-
tion“ (verkorperter Kognition) in der Meditation. Innerhalb der beiden Dimensionen traten
sieben Cluster dhnlicher Techniken hervor: Achtsames Beobachten, korperzentrierte Medita-
tion, visuelle Konzentration, Kontemplation, affektzentrierte Meditation, Mantra Meditation,
und Meditation in Bewegung. Aus diesen Ergebnissen schlussfolgere ich, dass es keine Medita-
tion als solche, sondern dass es unterschiedliche Arten der Meditation gibt, die unterschiedliche
Effekte haben konnen. Diese Arten hinterfragen die beliebte und verbreitete Unterteilung in

fokussierte Aufmerksamkeit” und ,,offenes Gewahrsein®.

Im dritten Kapitel erweitere ich den Fokus und beschiftige mich eingehend mit einem elabo-
rierten Meditationssystem—dem achtfachen Yogapfad. Ich rezensiere die vorhandenen Nach-
weise von Effekten der Hauptkomponenten des Yogapfades, zu denen sowohl Korper-, Atem-
und Meditationsiibungen als auch ethische Unterweisungen gehoren. Zahlreiche Studien und
Meta-Analysen haben die Wirksamkeit von Yoga demonstriert. Allerdings ist bisher nur wenig
dariiber bekannt, wie die verschiedenen Komponenten von Yoga zu seiner generellen Wirk-
samkeit beitragen. Daher evaluiere ich in diesem Kapitel 18 Vergleichsstudien und 16 Meta-
Analysen, die entsprechende Subgruppen-Analysen durchgefiihrt haben. Diese Studien und
Meta-Analysen untersuchten verschiedene Variablen und variierten stark beziiglich der Studi-
enpopulation, dem Studiendesign und den untersuchten Yogakomponenten. Nichtsdestotrotz
iibertrafen komplexe Interventionen, die verschiedene Yogakomponenten kombinierten, ein-
fachere Interventionen. Das Hinzufiigen von Atem- und/oder Meditationsiibungen war in die-
ser Hinsicht besonders hilfreich. Dennoch waren spezifische Komponenten oder Kombinatio-
nen effektiver beziiglich mancher Variablen oder klinischer Konditionen als andere. Dies weist
darauf hin, dass Interventionen maf3geschneidert werden sollten. Ahnlich komplexe Interven-
tionen, wie Yoga und Achtsamkeitsbasierte Stressreduktion waren hdufig dhnlich effektiv.
Viele Ergebnisse bleiben jedoch vorlaufig und es besteht der Bedarf nach weiteren methodisch
hochwertigen Studien. Besonders die ethische Komponente von Yoga wurde bisher noch kaum

erforscht.
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Das fiinfte Kapitel beschreibt eine Interventionsstudie, die sich mit den Effekten verschiedener
Kombinationen von Yogakomponenten befasste. Mit Hilfe eines experimentellen Einzelfallde-
signs untersuchte ich die inkrementelle Wirkung ethischer Unterweisung und koérperlichem
Yoga auf Mantra Meditation. Zweiundvierzig Proband*innen wurden zufillig auf vier Konditi-
onen aufgeteilt—Meditation alleine, Meditation plus korperlichem Yoga, Meditation plus ethi-
scher Unterweisung, und Meditation plus Yoga und Ethik. Alle Interventionen dauerten acht
Wochen. Wihrend der Baseline- und Treatmentphase beantworteten die Teilnehmer*innen
tiglich einen Fragebogen. Fast alle Teilnehmer*innen erlebten eine Steigerung ihres Wohlbe-
findens, aufier denjenigen, die nur meditiert hatten. Diese Steigerung war am hochsten bei
Teilnehmer*innen, die ethische Unterweisungen erhalten hatten. Alle Interventionen tendier-
ten dazu, Stress zu reduzieren. Dabei reduzierte kérperliches Yoga Stress am effektivsten. Die
Ergebnisse betonen die inkrementellen und differenziellen Wirkungen die entstehen, wenn
Meditation in Kombination mit anderen Praktiken des achtfachen Yogapfades praktiziert wird.
Dariiber hinaus beobachtete ich eine starke interindividuelle Variabilitit in den Reaktionen auf

die Interventionen, welche ich ihn diesem Kapitel diskutiere und zu erkliren versuche.

Im letzten Kapitel ordne ich die Ergebnisse meiner Studien in die allgemeine Forschungsland-
schaft ein. Alle Studien tragen zu einem tieferen Verstindnis von Meditation in ihrer ganzen
Vielfalt bei. Die grundlegenden Meditationstechniken (Kapitel 2) und das empirische Klassifi-
kationssystem (Kapitel 3) erweitern den Horizont der bisherigen Meditationsforschung und
konnen als Basis fiir weiterfithrende empirische Vergleichsstudien genutzt werden. Das Prak-
tizieren von Meditation in einem seiner urspriinglichen Kontexte (Kapitel 4 und 5) kann die
Effektivitdt deutlich erh6hen und sollte tiefergehend exploriert werden. Weitere Faktoren
wie die Personlichkeit und Motivation der Meditierenden, sowie das Setting und der Einfluss

der Lehrenden sollten ebenfalls untersucht werden.
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