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Zusammenfassung

Einleitung: Kardiovaskulare und psychiatrische Erkrankungen zahlen nicht nur fur
sich genommen zu den haufigsten Erkrankungen weltweit; sie treten auch sehr oft
gemeinsam auf und stellen jeweils Risikofaktoren flreinander dar. Eine
zugrundeliegende Ursache fiur diese Wechselwirkung stellt chronisches Stress-
Erleben dar. Die vorliegende Arbeit untersuchte, ob stressreduzierende
Mallnahmen wie Yoga oder Transzendentale Meditation (TM) das psychische
Wohlbefinden und subjektiv erlebte Gesundheitsgefuhl von kardiovaskularen Reha-
Patientinnen positiv beeinflussen.

Methoden: Im Rahmen dieser Studie wurden 30 Personen, die nach einem
kardiovaskularen Ereignis an einem vierwdchigen, stationaren
Rehabilitationsprogram teilnahmen, untersucht. Die Patientinnen wurden zufallig
einer von drei Untersuchungsgruppen zugeteilt. Das psychische Wohlbefinden
sowie das subjektiv erlebte Gesundheitsgefuhl wurde vor und nach der
Rehabilitation mittels acht standardisierter Fragebdgen erfasst.

Ergebnisse: Personen aus der Yoga-Gruppe zeigten nach vier Wochen eine
starkere Verbesserung der Schlafqualitat als die Kontrollgruppe. Personen aus der
TM-Gruppe wiesen nach der Rehabilitation eine hdhere Vitalitat auf, als Personen
der Kontrollgruppe. In allen weiteren Parametern unterschieden sich die drei
Gruppen jedoch nicht signifikant voneinander.

Diskussion: Die Ergebnisse der Studie legen nahe, dass sich zusatzliche Yoga-
bzw. TM-Einheiten wahrend einer kardiovaskularen Rehabilitation, positiv auf die
Schlafqualitat und Vitalitat der Patientinnen auswirken. Fur weiterfGhrende Studien
gilt es, diese Ergebnisse mit groBeren Stichproben zu Uberprifen und die
langfristigen Effekte von Yoga und TM auf kardiovaskulare und psychische
Gesundheit zu beleuchten.



Abstract

Introduction: Cardiovascular and psychiatric diseases are not only among the most
common diseases worldwide, they also very often occur together. An underlying
cause for this interaction is chronic stress. The present study investigated whether
stress-reducing interventions such as yoga or Transcendental Meditation (TM) have
a positive influence on the psychological well-being and subjective health of
cardiovascular patients.

Methods: 30 individuals who participated in a four-week rehabilitation program
following a cardiovascular event were examined. The patients were randomly
assigned to one of three study groups. The psychological well-being as well as the
subjectively experienced feeling of health was measured before and after
rehabilitation using eight standardized questionnaires.

Results: Participants of the yoga group showed a greater improvement in sleep
quality after four weeks than the control group. The TM group showed a higher
vitality after rehabilitation than the control group. In all other parameters, the three
groups did not differ significantly from each other.

Conclusion: Additional yoga or TM sessions during cardiovascular rehabilitation
have a positive effect on sleeping quality and vitality of patients. For further studies
it is important to verify these results with larger samples and to examine the long-

term effects of yoga and TM on cardiovascular and mental health.
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Introduction

Epidemiology of Cardiovascular Diseases (CVDs)

CVDs are the most common cause of death worldwide. They include diseases of
the heart, the brain vessels and the peripheral blood vessels (1). In 2004, 17.1
million people died due to a CVD. With globally increasing life expectancies, it is
predicted that by 2030, CVD-related mortality will rise to about 23.4 million deaths
per year. Ischemic heart diseases, such as myocardial infarction (MI), angina
pectoris, or sudden cardiac death, account for the largest proportion of CVD-related
deaths (2).

When looking at the impact of diseases during life, ischemic heart diseases are the
second most common cause of disability in high-income countries. Here, the leading
cause of disability are unipolar depressive disorders. By 2030, these two diseases
are expected to be the most common causes of disability in countries of all income
levels (2). However, not only are psychiatric and CVDs the most common causes of

disability, they often occur together and influence each other.

Depression and CVDs

Of all psychiatric diseases, the comorbidity between depression and CVD has been
studied most (3). Many studies have confirmed the epidemiological association
between depression and CVDs (4). About 15% of patients who have had a severe
cardiac event, such as a MI or coronary artery bypass grafting, have a major
depressive disorder (5). Other studies report an incidence of up to 27% of
depression in cardiac patients (4,6). In the general population, this prevalence is two

to three times lower (7).

Furthermore, clinical depression is an independent risk factor for CVDs. It increases
the risk of developing coronary heart disease (CHD) two to four times when

compared to non-depressed populations (4,8).

Depression also has a profound impact on the prognosis of CVDs. A four-year
longitudinal study that observed the influence of depression on cardiac mortality,
found that the risk for cardiac mortality in patients with a CVD and a minor

depression is 60% higher than that of non-depressed cardiac patients. For CVD
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patients with major depression, the risk of dying from heart disease was three times
higher than for CVD patients without depression. These findings were robust, even
when adjusted for demographics, smoking, alcohol use, blood pressure, body mass

index, and other comorbidities (9).

A previous depressive disorder is also a predictor of survival after a MI. Patients with
a first-time MI and a history of depression have a significantly higher 19-year all-
cause mortality than patients without previous depression (10). The finding that
depressive symptoms predict future coronary events for healthy people, as well as
worsen the prognosis in people with an established CVD, has been shown in a vast

amount of studies (11-15).

Anxiety and CVDs

While the link between depression and CVD has been investigated intensively, less
research has focused on the role of anxiety in cardiovascular patients (16).
However, epidemiological studies show that anxiety disorders like generalized
anxiety disorder (GAD), post-traumatic stress disorder (PTSD), and panic disorder

are more common in CVD populations than in the general population (17).

Furthermore, recent studies demonstrated that anxiety disorders correlate with the
onset and progression of CVD, and in many instances have been linked to adverse

cardiovascular outcomes, including mortality (18).

Along with depression, anxiety disorders are the most common psychiatric
comorbidities in patients with heart failure (HF). Similar to depression, these
disorders are correlated with the development of HF and a worsening prognosis of
the disease (19).

A meta-analysis investigating the impact of anxiety on the incidence of CHD and
cardiac mortality showed that symptoms of anxiety (e.g.,, tension, worries) or an
anxiety disorder were associated with a 26% increased risk of incident CHD.
Anxious persons also had a 48% increased risk of cardiac mortality (20). On the
other hand, a cardiac event like unstable angina or a Ml can induce elevated anxiety.
Grace et al. showed that in over 50% of patients who experienced elevated anxiety
at a cardiac event, the anxiety persisted for one year. The authors also found that

persisting anxiety (longer than six months after the cardiac event) is an independent
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predictive risk factor for self-reported recurrent cardiac events at six months to one

year (21).

Another study investigated the effects of GAD in patients who were admitted for MI.
Patients with GAD were more likely to have a history of Ml and showed an almost
twofold increased risk of adverse outcomes (cardiac event, death) during the 10-

year follow-up period (16).

Another anxiety disorder that is associated with the risk for CHD is PTSD. A meta-
analysis showed that PTSD increases the risk for developing a CHD or cardiac-

specific mortality up to 27% compared to a population without PTSD (22).

Many other studies have confirmed the link between anxiety disorders and CVDs
and substantiated the influence of anxiety on the development and prognosis of
heart diseases (23—-26).

Stress: a potential mechanism of interaction

As demonstrated CVDs and psychiatric illnesses are not only major health problems
independently, but often occur together. Bidirectionally, CVDs and psychiatric
illnesses represent significant risk factors for each other and lead to a synergistic
acceleration and amplification of both diseases. Yet the precise underlying
interaction mechanisms remain unclear (4,27). One critical contributing factor to the
bidirectional link between cardiac and mental diseases is stress (4,13,28). The
physiology and pathophysiology of stress are to be explained. Furthermore,
research indicating that chronic and/or severe stress can lead to diseases of the

heart and the psyche will be discussed.

The Biology of Stress

Stress is life.

This quote by Hans Selye—one of the most important contributors to stress
research—summarizes that stress is nothing to be rid of once and for all, but rather
a substantial part of life itself. The brain and body must constantly adapt to respond
to various stressors. A body that does not have to cope with stress is a dead body
(29).
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The term stress is defined as a state in which the body’s homeostasis is perceived
to be threatened by a psychological, environmental, or physiological stressor
(30,31). Therefore, a stressor is any stimulus the individual perceives as demanding,
challenging, and/or threatening: the death of a loved one, a broken arm, a
demanding job, heat, noise, loneliness, rejection or peer pressure, to name a few of
them (32). While there exist many approaches to objective stressors (e.g.,, The
Social Readjustment Rating Scale (33)), it is important to bear in mind that the extent
to which a certain life event is perceived as threatening and stressful is dependent
upon various personal properties including genetic influences and previous
experiences (28). The very same event could be stressful for some individuals but
not for others (34).

On a physiological level, the body’s ability to respond and adapt to such stressors
to maintain its steady state (homeostasis) and protect itself, is known as the stress
response. This involves changes in the central nervous system (CNS) as well as in
various peripheral organs and tissues. Energy supply (increased blood glucose
level) is increased, skeletal and cardiac muscles are better oxygenated, alertness is
heightened, and the body's immune and inflammatory responses are inhibited.
These changes enable the body to elicit the famous "fight or flight" response. In this
way, the body improves the chances of the individual’s survival in the face of

potential harm (35).

The hypothalamic—pituitary—adrenal (HPA) axis and the autonomic nervous system
(ANS) with its two major branches — the sympathetic and the parasympathetic
system - represent the peripheral components of the stress system. Via these
components, the CNS influences all body organs during exposure to threatening
stimuli. The principal peripheral effectors are glucocorticoids (mainly cortisol in
humans), which are regulated by the HPA axis and the catecholamines

noradrenaline and adrenaline, which are regulated by the ANS (36).

When perceiving a stressor, the body’s immediate reaction involves the activation
of the sympathetic nervous system (SNS) and the secretion of catecholamines (37).
The parasympathetic nervous system (PNS) may further promote sympathetic
functions through its own withdrawal (36). As the SNS is activated, the secretion of
adrenaline and noradrenaline leads to an increase in heart rate, blood pressure,

respiratory rate, gluconeogenesis, and lipolysis.
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The delayed, second stress response is controlled by the HPA axis. During acute
stress, the paraventricular nuclei (PVN) of the hypothalamus increase their secretion
of corticotropin-releasing hormone (CRH) into the hypophyseal portal system.
Subsequently, CRH triggers the secretion of adrenocorticotropic hormone (ACTH)
by the anterior pituitary gland. ACTH in turn stimulates the adrenal cortex to
synthesize glucocorticoids. Cortisol helps the body to mobilize energy reserves in a
stressful situation. In particular, it serves to increase blood glucose concentration.
Furthermore, glucocorticoids have an immunosuppressive effect; that is, they inhibit

the body's immune response.

Via a negative feedback loop, cortisol inhibits the release of CRH and ACTH from
the hypothalamus and pituitary gland, resulting in reduced cortisol release. This
prevents the HPA axis from overshooting. A physiological stress response is
therefore one that is activated when needed, but also efficiently terminated
afterward (37,38). For a graphical representation of the acute stress response, see

Figure 1.
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Figure 1: Acute stress response pathways. ACTH = Adrenocorticotropic hormone;
BP = blood pressure; CRF = Corticotropin releasing factor; SNS = sympathetic
nervous system; TPR = total peripheral resistance. lllustration adapted from: (39).
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Stress and Disease

The demonstrated stress response is the vital ability of the body to maintain its
physiological balance through change. This capability—often referred to as
“allostasis™is crucial for our survival. As described above, the successful allostatic
response involves the immediate activation of the stress system as well as the
inactivation of the system when the stressful event has passed. However, if the
system is activated very frequently or fails to shut down adequately due to chronic
activation, the hyperactivity of the HPA axis and the ANS results in overexposure to
stress hormones. McEwen and Stellar define this “allostatic load” phenomenon as
“strain on the body produced by repeated ups and downs of the physiological
response as well as by the elevated activity of physiological systems under
challenge and the changes in metabolism and the impact of wear and tear on a
number of organs and tissue” (40). It is the allostatic load—the wear and tear of the
stress system caused by severe or chronic stress—that accounts for several
diseases, including cardiovascular and psychiatric disorders (see Figure 2)
(28,35,41).
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Figure 2: The stress Response and development of allostatic load. How one
perceives stress is influenced by individual experiences, genetics, and behavior.
The experience of a stressful event initiates physiological and behavioral responses,
leading to allostasis and adaption. Over time, the allostatic load can accumulate,
and the overexposure to mediators of neural, endocrine, and immune stress can
have adverse effects on various organ systems, leading to disease. lllustration
adapted from: (41).
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Stress and CVDs

There is a large body of evidence linking stress to increased rates of CVDs.

In adults, the most commonly studied stressors are work-related stress and social
isolation; a meta-analysis of prospective studies found a 50% (95% CI 1.2-1.9)
increased risk for the first-time occurrence of CHD in adults experiencing loneliness
and social isolation and a 30% (95% CI 1.2-1.5) increase in people reporting
workplace stress (42). During a mean 9.8 year follow-up time, a longitudinal study
with 90,164 participants observed a 40% (95% CI 1.1-1.8) risk ratio for incident
CHD (defined as first nonfatal M| or coronary death) in people experiencing work-
related stress compared with people reporting low work-related stress (43).
However, many other stressful life events such as marital problems, care for a sick
family member, or the death of a loved one have been linked to an increased risk of
CVD as well (44). A Danish cohort study showed that after six years of follow-up,
parents who lost a child had a significantly increased risk for Ml when compared to
parents who did not experience such a traumatic loss. Those parents whose
children died unexpectedly had the highest relative risk of Ml (45). Many other
research findings support the proposed positive correlation between chronic stress
and the incidence of CVDs (46,47).

A chronic activation of the body’s stress response can lead to the development and
progression of CVDs via several pathways. The primary underlying pathology of
CVD is atherosclerosis, or the formation of plaque in the artery walls. This plaque
can lead to the occlusion of blood vessels, resulting in acute cardiovascular events
such as M. It is known that atherosclerosis is the result of chronic inflammation in
the artery walls (48-51). Chronic activation of the HPA axis and the ANS can cause

such an inflammatory response in two ways.

First, the noradrenaline released by the activation of the SNS leads to an up-
regulation of the transcription of pro-inflammatory cytokines like interleukin-1 (IL-1),
tumor necrosis factor a (TNF-a) and interleukin-6 (IL-6). These cytokines in turn

promote increases in systemic inflammatory activity (52).

Second, the glucocorticoids released by the activation of the HPA axis—which under
normal conditions work as a potent anti-inflammatory substance—can lose their

effect through glucocorticoid insensitivity. This insensitivity occurs, when immune
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cells, in order to compensate for a chronic secretion by the HPA axis, become less

sensitive to glucocorticoids (53).

Furthermore, the activation of the renin-angiotensin-aldosterone system (RAAS)
and the secretion of catecholamines (adrenaline and noradrenaline) result in
increased blood pressure and heart rate, which further promote endothelial damage

and atherosclerosis (Figure 3) (54).
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Figure 3: The impact of stress on the development of atherosclerosis. Perceived
stress activates the HPA axis (hypothalamus - pituitary gland- adrenal glands) and
the sympathetic nervous system, which results in the secretion of catecholamines
(adrenaline, noradrenaline) and glucocorticoids. Furthermore, it leads to activation
of the renin—angiotensin—aldosterone system (RAAS), while neuropeptides are
released from peripheral nerve endings. These reactions lead to an inflammatory
response, damage the endothelium (the inner layer of the vessel wall), and cause
an increase in heart rate, blood pressure and oxidative stress. All of these factors
can in turn induce and/or amplify the development of atherosclerosis, and eventually
result in acute cardiovascular events due to plaque rupture or erosion. CRH
corticotrophin releasing hormone, AVP = arginine vasopressin, ACTH

adrenocorticotropic hormone. lllustration adapted from (54).
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Stress and Depression

There is robust evidence that the experience of stressful life events increases the
risk of depression. The relationship between major life events and depression is
particularly well.studied. Such events include stressors like the ending of a close
relationship, job loss, a life-threatening medical diagnosis, or a significant financial
loss. The common denominator of such events is a substantial disruption to one’s
life goals, plans, and aspirations (52). A review by Mazure found that approximately
80% of depressive episodes in the general population are preceded by a major life
event (55). This association exists even when controlling for genetic and
environmental influences. For instance, a study that assessed the occurrence of
stressful life events and the onset of depression in monozygotic female twin pairs
showed that stressful life events were strongly and significantly associated with
subsequent episodes of major depression (56). Stressful events that involve social
rejection or interpersonal loss appear to increase the risk of depression particularly
strongly (52,57). However, everyday stressors such as job strain (high psychological
demands and low decision latitude) also increase the risk of developing depression
(58,59). Many other studies support the connection between stress and depression
(13,60).

As previously indicated, a frequent or chronic activation of the body’s stress system
can induce inflammation through up-regulation of pro-inflammatory cytokines and
the development of glucocorticoid insensitivity. Many psychobiological models of
depression assume that the inflammatory effect of chronic stress can be a trigger
for the disease. Smith proposes in his “Macrophage Theory of Depression” that
psychological stress, in probable combination with genetic factors, increases
cytokine production and leads to depressive symptoms. He assumes that in
particular the secretion of IL-1, TNF-a, and interferon-alpha (INF- a) might be the
cause of depression (61). In line with this theory are further findings that show that
the activity of the vagus nerve—the main contributor to the PNS—is decreased in
patients suffering from depression (62). Activity of the vagus nerve has anti-
inflammatory properties, and its stimulation via electrical impulses has a positive
effect on depressive symptoms. The anti-depressant effect of vagus nerve

stimulation (VNS) is explained by an inhibitory influence on the production of pro-
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inflammatory cytokines and increases in anti-inflammatory circulating cytokines
(63).

Furthermore, Leonard postulated that depression is an inflammatory disease
caused by chronic psychological stress (64—66). Since then, many research findings
have confirmed inflammation to be a major contributing factor to depression (4). Pro-
inflammatory cytokines elicit adaptations in the brain that result in symptoms
resembling depression. These behavioral symptoms—often referred to as “sickness
behavior’—overlap with those found in major depression and include fatigue, decline
in appetite, lack of interest in the physical and social environments, sleeping

disturbances, as well as mild cognitive impairment (67—69).

Stress and Anxiety

Although there exists a large research body linking depressive disorders and the
body’s stress response, less is known about the connection between anxiety
disorders and stress exposure. However, comorbidity between depression and
anxiety is highly frequent. Anxiety disorders often precede depression and—as
indicated previously—both often occur together with heart diseases (70). The effects
of stressful events on the development of anxiety disorders and their prognosis are
therefore the subject of current research. In particular, the experience of early life
stressors (ELS) seems to be strongly implicated in the alteration of the HPA axis
and the manifestation of anxiety disorders (71,72). The term ELS covers a wide
range of different traumatic experiences (including parental loss, sexual abuse, or
family violence) that occur during childhood and adolescence. Such traumatic
experiences may result in a sensitization of the HPA axis and the body’s stress
response, which in turn is likely to mediate the increased risk for anxiety disorders
in adulthood (73). Individuals who report a history of ELS are at higher risk to
develop PTSD in adulthood than those who do not report ELS (74). A review by Carr
et al. found that sexual abuse in childhood was correlated with the development of
panic disorder and agoraphobia in adulthood (75). It is hypothesized that massive
stress during childhood can result in persistent changes to the HPA axis response
to stress in adulthood, and that this mechanism can lead to elevated levels of anxiety
(71).
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Further evidence indicates a correlation between anxiety disorders and
inflammatory processes (76). The finding that inflammation is a risk factor for anxiety
disorders is especially robust for PTSD. For instance, it has been found that
although about 70% of the general US population will experience a traumatic event
in their lifetime, only 7.8% will develop PTSD afterward (77). Inflammatory markers
such as C-reactive protein (CRP) or cytokines appear to predict an individual’s risk
of developing PTSD after a traumatic event. A study by Eraly et al. assessed the
plasma concentration of CRP as well as symptoms of PTSD in 2,600 Marine and
Navy combatants before and after their deployment to a war zone. Results revealed
that the baseline CRP had a significant effect on post-deployment PTSD symptom
emergence, with higher levels of CRP marking a greater vulnerability to developing
these symptoms (78). Supporting these findings, a study examining children
immediately after a car accident found that elevated evening free cortisol and
morning IL-6 levels within 24 hours after the accident were predictive of PTSD

development six months later (79).

The Role of Stress Reduction in Cardiac Rehabilitation

As indicated, heart diseases and psychiatric diseases such as depression and
anxiety disorders frequently occur together. There exists a large body of evidence
suggesting that experience of severe or chronic stress and the resulting
pathophysiological reactions (dysregulation of the HPA axis and ANS and resulting
inflammatory processes) might mediate this epidemiological association. Therefore,
it is of particular importance to integrate stress reduction measures into the
rehabilitation of cardiovascular patients in order to improve the prognosis of both

heart disease and mental comorbidities.

Currently, physical exercise, nonspecific psychological interventions, and a
Mediterranean diet (MD) are the only secondary prevention strategies for cardiac
rehabilitation patients that aim to improve stress management and mental health
(80).

A large body of research shows that exercise training in cardiac patients reduces

cardiovascular mortality and improves the quality of life (81). Furthermore, evidence
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indicates that exercise has anti-depressive, anxiolytic, and stress-reducing effects
(82).

One explanation for these beneficial effects is that exercise-based cardiac
rehabilitation can reverse chronic dysregulation of the ANS (a component of the

body’s stress system) by improving sympathovagal balance (83—-86).

The MD is one of the best studied diets for cardiovascular health, and an integral
component of cardiac rehabilitation programs. The diet is characterized by high
consumption of fresh fruit, vegetables, olive oil, nuts, and unprocessed cereals;
moderate consumption of sea foods, dairy products, and red wine; and low
consumption of red meat (87). Besides the health-promoting effect on the
cardiovascular system, there is also strong evidence that the MD has a positive
effect on mental health. A randomized controlled trial (RCT) by Parletta et al. found
that a three-month intervention of biweekly food hampers and MD cooking
workshops with additional fish oil intake, improved mental health and significantly
reduced depressive symptoms of the participants when compared to a control

group. (88). These results are supported by further studies (89).

The effect of psychological interventions such as stress management and lifestyle
change interventions in cardiac rehabilitation is less certain. In a review by Albus et
al., the authors summarized the results of 20 RCTs. They compared the effect of
exercise-based cardiac rehabilitation with and without additional psychological
interventions on depression, anxiety, quality of life, cardiovascular morbidity,
cardiovascular mortality, and total mortality in CVD patients. Additional
psychological interventions for a lifestyle change or stress management did not have

a significant effect on any of the given outcomes (90).

Due to the high therapeutic importance of stress reduction and mental health in
heart patients, rehabilitation measures directly aimed at promoting mental health
are currently in demand. So called mind-body interventions such as yoga and
meditation seem promising for cardiac patients, as they have been shown to reduce

symptoms of depression, anxiety and stress in the general population (91).

In the following section, the existing state of research on the effects of yoga and
Transcendental Meditation (TM) on psychological parameters will be examined in

greater detail.
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Yoga, Stress Reduction and Psychological Health

Yoga is an ancient method to promote physical, mental, and emotional health. It
combines structured physical postures (asana), breathing techniques (pranayama),

and meditation (dhyana) to stimulate a sense of well-being (92,93).

The beneficial effects of regular yoga practice on stress management and
psychological health have been well documented. Common gym yoga classes twice
a week for 16 weeks significantly reduced stress and improved psychological health
in people reporting moderate-to-high levels of stress. When compared to a control
group that did not perform any yoga, the yoga practitioners reported less stress,
anxiety, depression, insomnia, and distress avoidance behaviors. Even an eight-
week yoga intervention had similar significant effects on the experience of stress
and subjective health (94). Another study by Rocha et al. found comparable effects
on stress, anxiety, and depression when comparing yoga practice to conventional
physical exercises in healthy men. They assessed the psychological parameters
before and after six months of practice. After the intervention period, the yoga group
showed significantly lower scores in depressive symptoms, anxiety, and stress
levels when compared to the control group. Importantly, the effects observed in the
yoga group do not seem to be solely attributable to the physical practice, as all
participants performed regular physical exercise (95). Many other studies confirm
the positive effect of yoga on psychological parameters such as depression, anxiety,

and the experience of stress (96,97).

The psychological effects of yoga appear to rely on a down-regulation of the body’s
stress system. Due to the focused attention on the breath and the various movement
patterns, yoga exercises seem to cause a shift toward PNS dominance; thereby
leading to a down-regulation of the HPA axis and the SNS (92-94).

Furthermore, studies suggest that yoga reverses the negative impact of stress on
the immune system. It has been shown that yoga can decrease inflammatory
markers like CRP and pro-inflammatory cytokines such as IL-6 in healthy individuals

(98), as well as in patients with heart failure (99).

Besides yoga’s impact on psychological health, its balancing effects on the HPA
axis and the ANS as well as its anti-inflammatory properties make yoga an effective

component in the primary and secondary prevention of CVDs (99-101)
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TM, Stress Reduction and Psychological Health

Meditation is an umbrella term for a family of emotional and attentional regulatory
practices. Meditation practices can be classified into two main styles: focused
attention or concentrative meditation, and open monitoring or mindfulness
meditation. During focused attention, the practitioner attempts to concentrate on an
object (e.g.,, the own breathing sensation), whereas during open monitoring one
focuses on the monitoring process itself (e.g., how the attention shifts from one
sensation, thought, etc., to another) (102,103). In TM, a mantra—a word without
meaning—is silently repeated in order to reach a state of effortless awareness. TM
practitioners are advised to meditate for 15 to 20 minutes twice a day. As the TM
technique centers on an object—the mantra—it can be broadly included in the focused
attention or concentrative meditation category. However, as TM primarily concerns
letting go of any effort to maintain the concentration to experience thought- free
‘pure consciousness’, a third category called automatic self-transcending has been
proposed. In contrast to the other two categories, automatic self-transcending is
characterized by the absence of focus or effort. The effortless use of a sound without

meaning allows the mind to achieve a state of deep relaxation (104).

An important advantage of TM is its standardized format, which is easily accessible
even for people without any previous experience with mind-body interventions. Due
to its relaxing qualities and straight forward methodology, TM can be seen as a

behavioral stress reduction program that incorporates a mind-body approach (105).

TM’s beneficial effects on psychological health have been demonstrated in several
studies. A RCT by Elder et al. evaluated the effect of TM on perceived stress,
depressive symptoms, and burnout in teachers at a therapeutic school. After four
months of intervention, the TM group showed significant reductions in each of the
three outcome variables when compared to a wait list control group. The observed
effect sizes were medium to large, with the largest effect on perceived stress (106).
Another RCT that assessed the effects of TM on psychological distress in university
students showed comparable results. After three months, the TM group showed
significant improvements in total psychological distress, anxiety, depression, anger,
and coping ability when compared to the wait list control group (107). Many other

studies confirm the beneficial effect of TM on several psychological parameters such
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as anxiety (103,108) and perceived stress (105); however, its effect on depressive

symptoms is less clear (109).

Furthermore, many studies suggest that TM reduces cardiovascular risk factors like
hypertension (110,111) and lowers the risk for mortality, MI, or stroke in CHD patients
(110). Therefore, regular TM practice may be clinically useful in the rehabilitation of
CVD patients (112).

The underlying mechanisms of the demonstrated impact that TM can have on
psychological and cardiovascular parameters still require further investigation.
Following the previously described impact of exercise and yoga on the HPA axis and
the ANS, some studies found an altered function of the HPA axis within the context
of TM. Dougan et al. compared the cortisol awakening response (CAR) of
participants who practiced TM for four weeks with a wait list control group. Usually,
cortisol levels increase rapidly in the morning upon awakening and decline within
an. This physiological response—the CAR—is often atypical in people who suffer from
chronic stress and related disorders, such as depression. People with psychological
distress most often show higher morning cortisol levels and a higher CAR. During
the study, the TM group had significantly lower morning cortisol levels after four
weeks and a greater drop in CAR from baseline to week four than the wait list control

group (113).

These results suggest that regular TM practice may lead to a down-regulation of the
HPA axis and thus could be an effective treatment for chronic stress and its related
diseases. However, most existing studies investigating the impact of TM on HPA
axis functioning have significant limitations such as unique clinical samples (105) or
non-randomized study design (114). To understand the biological mechanisms of
concentrative meditation like TM, large RCTs with generalizable samples are

needed.
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Hypotheses

As indicated, there exists an epidemiological link between cardiovascular and
mental illness. The diseases influence each other bidirectionally and worsen the
respective prognosis. Chronic or severe stress is a mediator variable for this
correlation. Techniques for stress reduction are therefore an integral part of a long-
term successful cardiovascular rehabilitation. A reduction of perceived stress and
access to effective coping mechanisms improves mental health and thus the
prognosis of CVDs. To date, exercise therapy is the only fixed component in
cardiovascular rehabilitation programs in Austria that has been proven to contribute
to stress reduction and mental health. Further evidence-based measures that
specifically contribute to stress reduction and the mental health of CVD patients are
in demand. Mind-body interventions such as yoga and TM are among such
promising measures. This study aims to contribute to the research into the
effectiveness of these therapies in terms of evidence-based medicine (EBM). For
this purpose, the psychological effects of a four-week standard rehabilitation were
compared to the effects of a four-week standard rehabilitation with additional yoga
or TM sessions. Based on the presented state of research, the following hypotheses

were derived and examined:

Between-Group Comparison (Standard Therapy vs. TM + Standard Therapy vs.

Yoga + Standard Therapy):

1. After four weeks of rehabilitation, the TM and the yoga group show significantly
less subjective psychological distress (assessed with the OPD-SQS, ECR-R, BSI-
18, ASTS, BDI-Il, PSQ-20, PSQIl and STAI-6) than the standard therapy group.

2. After four weeks of rehabilitation, the TM and the yoga group show significantly

better subjective health (assessed with the SF-36) than the standard therapy group.

3. After four weeks of rehabilitation, the TM and the yoga group show significantly
larger improvement in psychological distress (assessed with the OPD-SQS, ECR-
R, BSI-18, ASTS, BDI-Il, PSQ-20, PSQI and STAI-6) than the standard therapy
group.
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4. After four weeks of rehabilitation, the TM and the yoga group show significantly
larger improvement in subjective health (assessed with the SF-36) than the standard

therapy group.

Within-Group Comparison (Baseline vs. After Four Weeks of Rehabilitation)

1. When comparing the baseline test results with the four-week follow-up results,
each group will show a significant improvement in subjective psychological distress
(assessed with the OPD-SQS, ECR-R, BSI-18, ASTS, BDI-Il, PSQ-20, PSQIl and
STAI-6) and subjective health (assessed with the SF-36).

Material and Methods

Participants

For this study, people who enrolled in a four-week cardiac rehabilitation program at

the St. Radegund Rehabilitation Centre were recruited.
The inclusion criteria were as follows:

e Men and women between 40 and 80 years who were admitted to the cardiac
rehabilitation center in St. Radegund after M| with ST-elevation (STEMI), after
MI without ST-elevation (NSTEMI), after acute coronary syndrome, after
coronary artery disease with a percutaneous coronary intervention, or after

coronary artery bypass graft.
The exclusion criteria were:

e Patients who must be monitored because of clinical symptoms (subjects with
New York Heart Association Functional Classification (NYHA) Ill, a Mini-
Mental score less than 26, or subjects who are not sufficiently mobilized) as
well as subjects who regularly perform yoga exercises or any other

meditation techniques.
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Allocation

After recruitment, participants were randomly assigned to one of three groups.

Control group A received the standard exercise therapy of the rehabilitation center.
Intervention group B received TM sessions additional to the standard exercise
therapy. Intervention group C received yoga sessions additional to the standard

exercise therapy.

Study design

The present study has a 2x3 mixed design with a within-subjects factor time and a

between-subjects factor intervention as shown in Table 1.

Within-Subjects: Time
Baseline After 4
Between- weeks
Subjects:  Standard exercise therapy (Group A)
Intervention Standard exercise therapy + TM (Group B)

Standard exercise therapy + Yoga (Group C)

Table 1: 2x3 mixed design with within-subjects factor time and between-subjects
factor intervention. TM = Transcendental meditation.

Study Outcomes

The present data were collected within a pilot study of the Otto Loewi Research
Center for Vascular Biology, Immunology and Inflammation. In this study, several
surrogate parameters for endothelial function, microbiome and mental well-being as
well as EEG data were collected. The present thesis focuses exclusively on the
psychometric outcomes of eight standardized self-assessment questionnaires
(OPD-SQS, ECR-R, BSI-18, ASTS, BDI-Il, PSQ20, PSQI, STAI, and SF-36). For a
detailed description of the questionnaires and relevant sub-scores, see the section
below.
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Material

Operationalized Psychodynamic Diagnostics—Structure Questionnaire Short
(OPD-SQS)

The 12-item OPD-Structure Questionnaire was used to assess the structural
abilities in personality. With four items per sub-score, the self-survey covers three
different dimensions of personality structure: self-perception, relationship model and
contact behavior. In terms of content, the self-perception sub-score covers abilities
such as self-reflection, emotional differentiation, and emotional tolerance. The
relationship model sub-score uses items from the areas of internalization, self-object
differentiation, and realistic object perception, and represents relationship
experiences combined with corresponding expectations of new relationships. The
contact behavior sub-score integrates items from the areas of self-esteem
regulation, anticipation, interpersonal contact, and emotional communication. Here,
the focus is on interpersonal skills directed at the counterpart combined with aspects
of insecurity. Higher scores in the total score are positively correlated with a greater

demand for psychological and/or psychiatric therapy (115).

Experiences in Close Relationships—Revised (ECR-R)

The German version of the ECR-R was used to assess adult attachment. This self-
reported survey consists of 36 items (Range 1-7), half of which represent
attachment anxiety and half of which represent attachment avoidance (116). High
scores on the attachment anxiety scale indicate hyper-activating attachment
strategies in relevant situations, whereas high scores on the attachment avoidance

scale indicate deactivating attachment strategies (117).

Brief Symptom Inventory (BSI-18)

The German version of the BSI-18 was used to assess psychological distress. It is
the short form of the Symptom Checklist (SCL-90-R) and a valid self-survey
instrument. The BSI-18 consists of 18 items (Range 0-4) and assesses the
syndromes of somatization, depression, and anxiety using six items each. Higher
scores indicate a higher level of somatization/depression/anxiety in the respective
sub-score. The total score is called Global Severity Index (GSI), analogous to the

SCL-90-R, and reflects the general psychological strain (118).
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Aktuelle Stimmungsskala (ASTS)

The ASTS questionnaire was used to assess the current mood state. It is a
shortened version of the “profile of mood state scale” (POMS), and consists of 19
adjectives. Subjects are required to estimate how well an adjective reflects their
current feelings on a scale ranging from seven (very strong) to one (not at all). The
items are summarized on five different scales. The items can be summed up
separately to form five different dimensions: sadness, hopelessness, positive mood,
tiredness, and anger. Higher scores in a sub-score indicate higher expression of the
respective momentary feeling. Moreover, an overall measure can be formed to

describe the current negative mood (119).

Beck’s Depression Inventory-Il (BDI-Il)

The German version of the BDI-Il was used to assess depressive symptoms and
their severity. The questionnaire consists of 21 items (Range 0 - 3) about the
frequency and/or severity of depressive symptoms, which are aggregated to a total
score (Range 0 - 63). A higher score indicates a stronger depressive mood. Various
cut-off values are found in the literature as a basis for evaluation. The following

values were used for the present study (120,121):

< 14: clinically unremarkable
14-19: mild depressive symptoms
20-28: moderate depressive symptoms

29-63: severe depressive symptoms

Perceived Stress Questionnaire 20 Items Version (PSQ-20)

The PSQ-20 is the validated short version of the Perceived Stress Questionnaire
(122) and its German version was used to assess subjectively experienced stress.
Its 20 items can be divided into four different sub-scores: worries, tension, joy, and
demands. Additionally, all items can be added up to a total score. Higher scores
within a sub-score indicate a higher expression of the respective feeling, whereas a

higher total score indicates a higher level of perceived stress in general (9).
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Pittsburgh Sleep Quality Index (PSQlI)

The German version of the PSQI was used to evaluate sleep quality. This is a
validated self-report survey consisting of 19 items (Range 0 - 3). These items assess
relevant domains of sleep quality over one month, and generate seven different sub-
scores: subjective sleep quality, sleep latency, sleep duration, habitual sleep
efficiency, sleep disturbances, use of sleeping medication, and daytime dysfunction.
In addition to the sub-scores, the sum of scores for the sub-scores yields one global
score (Range 0 - 21). Healthy sleepers usually have a total value of no more than
five points (124).

6-ltem Short Form of the Spielberger State-Trait Anxiety Inventory (STAI-6)
The German version of the STAI-6 was used to assess state anxiety (how anxious
one feels at the moment). With six items (Range 1 - 4), a total score can be
calculated (Range 20 - 80). Higher scores indicate a higher level of state anxiety
(125).

Short Form Health Survey 36 (SF-36)

The German version of the SF-36 was used to evaluate the subjective health of the
participants. It is a self-rate questionnaire consisting of 36 items, wherein each item
is either a scale itself or represents a part of a scale. The items vary from binary
"yes - no" questions to six-level answer scales. The survey covers eight dimensions
of subjective health with different item numbers. The dimensions are: physical
functioning, bodily pain, role limitations due to physical health problems, role
limitations due to personal or emotional problems, general mental health, social
functioning, vitality, and general health perceptions. For each sub-score, a score
can be calculated (Range 0-100), whereby higher scores define a more favorable
health state (126).
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Protocol

Upon admission to the rehabilitation clinic, the patients were randomly assigned to
one of the three study groups and were required to fill out the questionnaires for the
baseline measurement. The control group A received the standard exercise therapy
of the rehabilitation center. The intervention group B received TM sessions twice a
day in addition to the standard therapy. Intervention group C received yoga sessions
twice a day in addition to the standard therapy. After four weeks, when patients were
discharged from the rehabilitation clinic, they were given the questionnaires again.

For an overview of the study protocol, see Figure 4.

Admission |::> Rehabilitation (4 weeks) ::} Discharge

Group A: Standard exercise therapy

Questionnaires e Questionnaires
OPD-5Q5 OPD-5QS
ECR-R ECR-R
BSI-18 BSI-13
ASTS Group B: Standard exercise therapy + ASTS
BDI-Il Transcendental Meditation BDI-I
PSQ20 PSQ20
Psal PsQl
STAl-6 STAl-6
SF-36 Group C: Standard exercise therapy + SF-36

Yoga

Figure 4: Overview of the study protocol

In addition to the psychometric questionnaires, a number of physiological parameters
were collected at both measurement points. To assess vascular functioning, pulse
wave velocity, retinal imaging, flow mediated dilatation, and a sit-to-stand test were
performed. To detect hormonal changes, scalp hair cortisol was assessed.
Furthermore, electroencephalogram (EEG) measurements were taken at baseline
and follow-up. These physiological parameters are the subject of further research
and will not be discussed in detail below.
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Group A: Standard Rehabilitation Exercise Therapy (Control
Group)

During the four weeks of cardiac rehabilitation, each patient received an individual
therapy plan. On the admission day, all patients had a clinical check-up (general
medical history and clinical examination) including electrocardiogram (ECG).
According to individual performance, the patients were divided into six preliminary
exercise groups. In the first few days, the following examinations were performed:
echocardiography, cycle ergometry, and a chest X-ray. Blood was collected and
standard laboratory analysis was performed. Afterward, an individual exercise
schedule was created for each patient, depending on the performance at the
ergometry. Additionally, the patients received physiotherapy sessions (massages,
lymphatic drainages, etc.), different educational seminars, psychological
assistance, and medical check-ups if necessary (blood analysis, X-rays, ergometry,
sonography, 24-hour ECG, and 24-hour blood pressure).

The following sports were available for the patients at the Center for Cardiac
Rehabilitation in St. Radegund: bicycle, treadmill, Nordic walking, hiking (in groups),

gymnastics, swimming, and strength endurance workouts including weight lifting.

Group B: Standard Rehabilitation Exercise Therapy + TM
At the beginning of the study period, the patients from group B received an
introductory lecture about TM, which included general information, the procedure

itself, and other techniques of relaxation and personal development.

In this first session, the method was learned by practice, and in the following three
meetings additional instructions were given about the correct practice of the TM
technique. Each of these four sessions lasted about one to one and a half hours
and took place on four consecutive days. In order to correctly learn the method, it

was necessary to complete the four meetings in a row.

TM was practiced twice a day for 20 minutes. To guarantee correct performance of
TM by the patients, there were two group meetings per week and one individual
personal meeting with the TM teacher where questions could be asked.
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Group C: Standard Rehabilitation Exercise Therapy + Yoga

Initially, the patients received a 20-minute workshop where they learned how to

complete the yoga exercises. After this workshop, yoga sessions were included in

the patients’ daily timetable. Two yoga sessions were done each day: once in the

morning (6:30-6:50) and once in the evening (16:30-16:50); each session lasting for

about 20 minutes. During these sessions, the following techniques were used:

e Asanas (with a focus on forward bends, inversions, chest openings, neck

relaxation  and Shavasana)

Feet circles

Knee to chest pose (Pavanmuktasana)

Shoulder circles

Neck Release: raise an arm, lower with exhalation and turn the head
in the opposite direction

Chair Pose (Utkatasana) with hugging

Reclining Hand-to-Big-Toe Pose with strap (Supta Padangusthasana)
Reclining Abdominal Twist (Jathara Parivartanasana)

(Supported) Bridge Pose (Setu Bandhasana)

Shavasana: lying on the back with legs spread slightly more than hip-
width, arms relaxed to the side, and eyes closed. Usually performed

at the end of each yoga session.

e Body-Scan (a type of mindful meditation promoting greater awareness of the

physical body)

e Pranayamas: Alternate Nostril Breathing (alternately inhale with one nostril

and exhale with the other while holding the other nostril closed with one

finger), Relaxation Breath (breathing through the nose with exhale periods

longer than inhale periods), Ujjayi (breathing through the nose with narrowed

glottis. The narrowed passage of air creates a “rushing” sound).
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Data Analysis
The statistical analysis of the data was carried out using IBM SPSS Statistics, version
26 (127). The relevant scientific publications were researched via the PubMed

database and managed using Mendeley (version 1.19.4).

Due to the small sample size of each group (n = 10), the Shapiro-Wilk test was used
to test for normal distribution of the dependent variables. If normal distribution was
given, single factor analyses of variance (UNIANOVA) were calculated to assess the
statistical significance of differences between the three groups (group A vs. group B
vs. group C). Three comparisons were made between the groups. First, we compared
the average test scores between the groups at baseline (first comparison) and follow-
up (second comparison). Furthermore, we calculated the differences between the
average scores at baseline and follow-up (follow-up score minus baseline score).
Finally, these average differences were compared between the groups (third

comparison).

If no normal distribution was given, the non-parametric Kruskal-Wallis test was used

to assess the statistical significance of differences between the groups.

To test for statistically significant differences within each group before and after the
four-week rehabilitation program, either the t-Test for dependent variables (if normal

distribution was given) or the non-parametric Wilcoxon-Test was calculated.

P-values below 0.05 were considered statistically significant.

Results

Descriptive Statistics

A total of 30 patients (7 female) with a mean age of 60 years (Standard deviation
(SD) = 9.8) participated in this study. After admission, patients were randomly
assigned to one of three groups. One person did not take part in the follow-up

measurement.

Group A, the control group, received the standard exercise therapy of the
rehabilitation center and consisted of 10 patients (1 female) with a mean age of 58.8
years (SD = 7.1) and a mean follow-up duration of 26 days (SD = 2.7).
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Group B received additional TM sessions to the standard exercise therapy and
consisted of 10 patients (1 female) with a mean age of 62.1 years (SD = 10.4) and
a mean follow-up duration of 27 days (SD = 0.4). One male participant did not take

part in the follow-up measurement.

Group C received additional yoga sessions to the standard exercise therapy and
consisted of 10 patients (5 female) with a mean age of 59,2 years (SD = 12.1) and

a mean follow-up duration of 27 days (SD = 3.1).

The descriptive parameters are shown in Table 2.

n Gender (female) Mean Age (years) Follow-Up Duration

(days)

Control Group 10 1(10%) 58.8 25.78
TM* Group 10 1 (10%) 62.1 26.86
Yoga Group 10 5 (50%) 59.2 27.22
Total 30 7 (23.3 %) 60.03 26.6

Table 2: Descriptive Parameters. *TM = Transcendental Meditation.

A Fisher's exact test was calculated to test for differences between the gender
distribution among the three groups. No significant group differences regarding the
gender distribution could be observed (p = .15).

Furthermore, a single factor analysis of variance showed no significant differences
between the groups in terms of average age (F (2, 27) = .32, p = .73, n2 = .02), nor
did a Kruskal-Wallis test for the follow-up duration (Chi-squares (2) = .85, p = .64).

Operationalized Psychodynamic Diagnostics—Structure
Questionnaire Short (OPD-SQS)

The OPD-SQS was used to assess the structural abilities in personality. No
significant differences between the three groups in any of the sub-scores or the total
score could be observed - neither before nor after the four-week rehabilitation

program (see Table 3).
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BASELINE

Control TM*™  Yoga Kruskal-Wallis Test* UNIANOVA**
Self-perception 1.8 2.1 2.1 Chi-squares (2) =

Mean (SD) (2.2) (2.5 (2.7) .07, p=.97
Contact behavior 4.3 4.2 3.4 F (2,27)= .53, p=
Mean (SD) (2.2) (1.6) (2.5) .60, n2 = .04
Relationship 6.2 4.7 5.2 F (2,27)= .76, p =
model (2.6) (3.2) (3.2) 48,n2=.05
Mean (SD)
Total score 12.3 10.6 11 F(2,27)=.33,p=
Mean (SD) (4.2) (7) (6.2) .72,n2=.02
AFTER 4 WEEKS
Self-perception 1.5 1.1 1.5 Chi-squares (2) =
Mean (SD) (2.3) (2.5) (2.8) J7,p=.70
Contact behavior 3.8 2.8 3 F (2,25)= .43, p=
Mean (SD) (2.4) (2.9 (2.3) .66, n2 =.03
Relationship 5.1 3.9 4.5 F (2,26) = .28, p =
model (3.2) (3.8) (3.6) .76, n2 = .02
Mean (SD)
Total score 104 7.3 8.5 Chi-squares (2) =
Mean (SD) (5.9) (8.5) (8) 1.82, p= .41

Table 3: Between-group comparisons of the mean OPD-SQS sub-score and total
scores. * Kruskal Wallis tests were calculated for data with no normal distribution; **
UNIANOVA = single factor analysis of variance; TM = Transcendental Meditation.

Likewise, there were no significant betwee-group differences regarding the point

differences between the baseline and follow-up measurement (see Table 4).

Control TM**  Yoga Kruskal-Wallis Test* UNIANOVA**

Self-perception  -0.3 -0.8 -0.6  Chi-squares (2) =
Mean difference  (0.8) (1.5) (1.2) .28, p = .87
(SD)
Contact behavior -0.5 -14 -0.3 Chi-squares (2) =
Mean difference (2) (2.8) (1.4) 1.10, p = .58

(SD)
Relationship -1.1 -0.8 -0.1  Chi-squares (2) =
model (2) (3.1) (2.1) 1.47,p = .48
Mean difference
(SD)
Total score -1.9 -28 -0.8 F(2,24)=.41,p=
Mean difference  (3.5) (6.6) (3.1) .67,n2=.03
(SD)

Table 4: Between-group comparisons of the differences in OPD-SQS sub-score and
total scores from baseline to four-week follow-up. * Kruskal Wallis tests were
calculated for data with no normal distribution; ** UNIANOVA = single factor analysis
of variance; TM = Transcendental Meditation.
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Similar to the between-group results, there were no significant differences before

and after the four-week rehabilitation program within each group (see Table 5).

CONTROL GROUP
Baseline After 4 weeks Wilcoxon Test* T-test
Self-perception 1.8 1.5 z=-113,p=.5
Mean (SD) (2.2) (2.3)
Contact behavior 4.3 3.8 t=.81,p=.44
Mean (SD) (2.2) (2.4)
Relationship 6.2 5.1 t=1.77,p=.11
model (2.6) (3.2)
Mean (SD)
Total score 12.3 10.4 t=1.73,p=.12
Mean (SD) (4.2) (5.9)
TM** GROUP
Self-perception 2.1 1.1 z=-1.34,p=.50
Mean (SD) (2.5) (2.5)
Contact behavior 4.2 2.8 t=1.55p=.16
Mean (SD) (1.6) (2.9)
Relationship 4.7 3.9 t=.76, p= .47
model (3.2) (3.8)
Mean (SD)
Total score 10.6 7.3 z=-94,p= 42
Mean (SD) (7) (8.5)
YOGA GROUP
Self-perception 2.1 1.5 z=-1.51,p=.25
Mean (SD) (2.7) (2.8)
Contact behavior 3.4 3 t=.71,p=.50
Mean (SD) (2.5) (2.3)
Relationship 5.2 4.5 t=.15,p=.88
model (3.2) (3.6)
Mean (SD)
Total score 11 8.5 t=.75p=.48
Mean (SD) (6.2) (8)

Table 5: Within-group comparisons of the mean OPD-SQS sub-score and total
scores. * Wilcoxon tests were calculated for data with no normal distribution. ** TM
= Transcendental Meditation.

Experiences in Close Relationships—Revised (ECR-R)

The ECR-R was used to evaluate adult attachment with its two sub-scores
attachment anxiety and attachment avoidance. No significant differences between
the three groups in any of the sub-scores could be observed - neither before nor

after the 4 weeks rehabilitation program (see Table 6).
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BASELINE
Control TM** Yoga Kruskal-Wallis UNIANOVA**

Test”
Attachment 11.43 13.13 13.36 F (2,19)= .56, p =
anxiety Mean (3.95) (4.88) (7.2) .58, n2 = .06
(SD)
Attachment 12.71 14.89 14.22 F (2,20)=.20,p =
Avoidance Mean (7.37) (9.43) (7.29) .82,n2=.02
(SD)
AFTER 4 WEEKS
Attachment 10 9.50 (6.68) 10.22 Chi-squares (2)
anxiety Mean (4.24) (6.81) =1.36,p=.52
(SD)
Attachment 1243 14 (10.65) 13.09 Chi-squares (2)
Avoidance Mean (7.12) (7.63) =.10,p=.95
(SD)

*

Table 6: Between-group comparisons of the mean ECR-R sub-score scores.
Kruskal Wallis tests were calculated for data with no normal distribution;, **
UNIANOVA = single factor analysis of variance; TM = Transcendental Meditation.

Likewise, there were no significant between-group differences regarding the point

differences between the baseline and follow-up measurement (see Table 7).

Control TM** Yoga Kruskal-Wallis UNIANOVA**
Test*
Attachment -0.9 -27 -50 F(2,17)=1.06, p =
anxiety Mean (4.2) (5.2) (6.0) 37,02 =11
difference (SD)
Attachment -0.3 1.1 -2.0 Chi-squares (2) =
Avoidance Mean (10.6) (8.2) (3.5) .23, p=.89

difference (SD)

Table 7: Between-group comparisons of the differences in ECR-R sub-score scores
from baseline to four-week follow-up.* Krukal Wallis tests were calculated for data
with no normal distribution; ** UNIANOVA = single factor analysis of variance; TM =
Transcendental Meditation.

Similar to the between-group results, there were no significant differences before
and after the four-week rehabilitation program within each group (see Table 8).
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CONTROL GROUP

Baseline After 4 weeks Wilcoxon Test* T-test
Attachment 11.43 10 t=.54,p=.61
anxiety Mean (3.95) (4.24)
(SD)
Attachment 12.71 12.43 t=.08,p=.94
Avoidance Mean (7.37) (7.12)
(SD)
TM** GROUP
Attachment 13.13 9.50 z=-1.16,p = .28
anxiety Mean (4.88) (6.68)
(SD)
Attachment 14.89 14 z=0.0,p=1.0
Avoidance Mean (9.43) (10.65)
(SD)
YOGA GROUP
Attachment 13.36 10.22 z=-183,p=.13
anxiety Mean (7.2) (6.81)
(SD)
Attachment 14.22 13.09 t=153,p=.18
Avoidance Mean (7.29) (7.63)
(SD)

*

Table 8: Within-group comparisons of the mean ECR-R sub-score scores.
Wilcoxon tests were calculated for data with no normal distribution; ** TM =
Transcendental Meditation.

Brief Symptom Inventory (BSI-18)

Due to missing values, no sub-score or total scores could be calculated for the BSI-
18. At baseline measurement, only seven out of 30 questionnaires could be scored,
and at the second measurement—after four weeks of rehabilitation—none of the tests

were filled out sufficiently.

Aktuelle Stimmungsskala (ASTS)

The ASTS questionnaire was used to assess the current mood state on five different
sub-scores: sadness, hopelessness, positive mood, tiredness and anger. Higher
scores in a sub-score indicate a higher expression of the respective momentary
feeling. No significant differences between the three groups in any of the sub-scores
could be observed - neither before nor after the four-week rehabilitation program
(see Table 9).
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BASELINE

Control TM** Yoga Kruskal-Wallis UNIANOVA**
Test*
sadness 6.80 6.33 6.10  Chi-squares (2) =.
Mean (SD) (5.37) (4.56) (4.48) 14, p= .93
hopelessness 6.70 5.50 6.10 Chi-squares (2) =
Mean (SD) (4.79) (4.17) (4.75) 49,p=.78
positive mood  27.40 29.40 24.60 F(227)=1.22,p=
Mean (SD) (5.62) (6.54) (8.28) .31,n2=.08
tiredness 16.10 14.20 12.33 F (2,26) = .57, p=
Mean (SD) (6.61) (8.63) (7.70) 57,n2 = .04
anger 8.70 5.40 4.80 Chi-squares (2) =
Mean (SD) (5.79) (4.86) (2.70) 545,p=.07
current 50.20 43.11 47.44 F (2,25)=.37,p=
negative mood (16.66) (14.90) (21.66) .69, n2=.03
Mean (SD)
AFTER 4 WEEKS
sadness 5.67 4.25 5.00 Chi-squares (2) =
Mean (SD) (4.87) (2.44) (3.39) .39, p=.83
hopelessness 5.56 4.00 4.10 Chi-squares (2) =
Mean (SD) (4.16) (1.77) (2.60) 71, p=.70
positive mood  30.44 35.25 28.75 F(2,22)=251,p=
Mean (SD) (4.93) (4.50) (8.16) .10,n2=.19
tiredness 10.13 8.89 7.40 Chi-squares (2) =
Mean (SD) (5.94) (6.27) (4.06) 1.71, p= 44
anger 5.67 4.78 4.30 Chi-squares (2) =
Mean (SD) (4.98) (3.63) (2.75) 1.06, p = .60
current 38.75 26.00 36.25 F (2,20)=2.05,p=
negative mood (12.09) (8.62) (16.04) .16, n2 =17
Mean (SD)

Table 9: Between-group comparisons of the mean ASTS sub-score and current
negative mood scores.* Kruskal Wallis tests were calculated for data with no normal
distribution; ** UNIANOVA = single factor analysis of variance; TM = Transcendental
Meditation.

Concerning the point differences between the baseline and follow-up measurement,
a Kruskal-Wallis test showed a significant difference between the groups for the
anger-sub-score. A post-hoc test (Dunn-Bonferroni) was performed and showed
that the significant differences exist only between the control and yoga group (z =
2.40, p = .049). Participants who practiced yoga twice a day during a four-week
rehabilitation program, had less reduction in feelings of anger after four weeks than

participants who only participated in the rehabilitation program.
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Control TM** Yoga Kruskal-Wallis Test* UNIANOVA**

sadness -1.3 -0.9 -0.7 Chi-squares (2) =
Mean (3.5) (1.3) (1.5 41, p=.82
difference (SD)
hopelessness -1.1 -0.3 -2.0 Chi-squares (2) =
Mean (3) (1.4) (3.3) 1.28, p=.53
difference (SD)
positive mood 2.1 5.6 4.4 F (2,22)=.90, p =
Mean (5.3) (4.8) (6.3) 42,n2=.08
difference (SD)
tiredness -71 -4.8 -5.2 Chi-squares (2) =
Mean (6.4) (10.4) (6.1) 1.26, p = .53
difference (SD)
anger -2.8 -0.9 -0.5 Chi-squares (2) =
Mean (3.2) (3) (1.6) 6.28, p=.04
difference (SD)
current -12.8 -9.2 -120 Chi-squares (2) =
negative mood (15.9) (13.8) (13.2) .03, p=.99
Mean
difference
(SD)

Table 10: Between-group comparisons of the differences in ASTS sub-score and
current negative mood scores from baseline to four-week follow-up.* Kruskal
Wallis tests were calculated for data with no normal distribution; ** UNIANOVA =
single factor analysis of variance; TM = Transcendental Meditation; Significant
results are printed in bold.

Concerning the within-group comparisons, the control group showed significantly
lower scores in tiredness and anger after the four-week rehabilitation program
compared to the baseline scores. In the TM group, a significant raise in positive
mood could be observed after the four-week program. The yoga group had
significantly lower scores in tiredness and current negative mood at the end of the

rehabilitation program when compared to the baseline scores (see Table 11).

CONTROL GROUP
Baseline  After 4 weeks  Wilcoxon Test* T-test

sadness 6.80 5.67 =-1.02, p=.38
Mean (SD) (5.37) (4.87)

hopelessness 6.70 5.56 z=-1,11,p=.38
Mean (SD) (4.79) (4.16)

positive mood 27.40 30.44 t=-1,21,p=.26

Mean (SD) (5.62) (4.93)

tiredness 16.10 10.13 z=-252,p=.01
Mean (SD) (6.61) (5.94)

anger 8.70 5.67 z=-2.38,p=.02
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Mean (SD) (5.79) (4.98)

current 50.20 38.75 t=2.27,p=.06
negative mood (16.66) (12.09)
Mean (SD)
TM** GROUP
sadness 6.33 4.25 z=-1.51,p=.25
Mean (SD) (4.56) (2.44)
hopelessness 5.50 4.00 z=-54,p=.75
Mean (SD) (4.17) (1.77)
positive mood 29.40 35.25 t=-3.31,p=.01
Mean (SD) (6.54) (4.50)
tiredness 14.20 8.89 z=-1.35p=.22
Mean (SD) (8.63) (6.27)
anger 5.40 4.78 z=-73,p=.63
Mean (SD) (4.86) (3.63)
current 43.11 26.00 t=162,p=.17
negative mood (14.90) (8.62)
Mean (SD)
YOGA GROUP
sadness 6.10 5.00 z=-1.29, p=.38
Mean (SD) (4.48) (3.39)
hopelessness 6.10 4.10 z=-1.80,p=.13
Mean (SD) (4.75) (2.60)
positive mood 24.60 28.75 t=-1.60, p=.09
Mean (SD) (8.28) (8.16)
tiredness 12.33 7.40 z=-221,p=.03
Mean (SD) (7.70) (4.06)
anger 4.80 4.30 z2=-82,p=.75
Mean (SD) (2.70) (2.75)
current 47 .44 36.25 t=2.57,p=.04
negative mood (21.66) (16.04)
Mean (SD)

Table 11: Within-group comparisons of the mean ASTS sub-score and current
negative mood scores.* Wilcoxon tests were calculated for data with no normal
distribution; ** TM = Transcendental Meditation: Significant results are printed in
bold.

Beck’s Depression Inventory- Il (BDI-II)

The BDI-Il evaluated depressive symptoms and their severity. A higher score
indicates a stronger depressive mood. No significant differences between the three
groups in the total scores could be observed - neither before nor after the four-week

rehabilitation program (see Table 12).
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BASELINE

Control TM*™ Yoga Kruskal-Wallis Test* UNIANOVA**
total score 7.40 8.60 5.00 F (2,25) = .86, p = .43,
Mean (SD) (5.62) (7.06) (4.07) n2 = .07
AFTER 4 WEEKS
total score 3.40 425 450 F (2,21)=.10, p = .91,
Mean (SD) (3.24) (5.18) (8.17) n2 = .01

Table 12: Between-group comparisons of the mean BDI-Il total scores.* Kruskal
Wallis tests were calculated for data with no normal distribution; ** UNIANOVA =
single factor analysis of variance; TM = Transcendental Meditation.

Likewise, there were no significant between-group differences regarding the point

differences between the baseline and follow-up measurement (see Table 13).

Control TM**  Yoga Kruskal-Wallis Test* UNIANOVA**

total score -4.0 -56 -3.8 F (2,19) = .59, p = .56,
Mean (3.5) (3.5) (3.6) n2 = .06
difference
(SD)

Table 13: Between-group comparisons of the differences in BDI-Il total scores from
baseline to four-week follow-up.* Kruskal Wallis tests were calculated for data with
no normal distribution; ** UNIANOVA = single factor analysis of variance; TM =
Transcendental Meditation

Concerning the within-group comparisons the control group, as well as the
meditation group showed a significantly lower total score after the four-week
rehabilitation program compared to the baseline score. Total scores in the yoga
group did not differ significantly before and after the four weeks of intervention (see
Table 14).

CONTROL GROUP
Baseline After4 weeks  Wilcoxon Test* T-test
total score 7.40 3.40 z=-2.38,p=.02
Mean (SD) (5.62) (3.24)
TM** GROUP
total score 8.60 4.25 z=-2.53, p=.01
Mean (SD) (7.06) (5.18)

46



YOGA GROUP

total score 5.00 450 z=-183,p=.13
Mean (SD) (4.07) (8.17)

Table 14: Within-group comparisons of the mean BDI-I| total scores.* Wilcoxon
tests were calculated for data with no normal distribution; ** TM = Transcendental
Meditation; Significant results are printed in bold.

Perceived Stress Questionnaire 20 Items Version (PSQ20)

The German version of the PSQ20 was used to assess subjectively experienced
stress on four different sub-scores (worries, tension, joy, and demands) and a total
score. Higher scores in a sub-score indicate a higher expression of the respective
feeling, whereas a higher total score indicates a higher level of perceived stress in
general. No significant differences between the three groups in the sub-score or
total scores could be observed - neither before nor after the four-week rehabilitation

program (see Table 15).

BASELINE

Control  TM** Yoga Kruskal-Wallis Test* UNIANOVA**
worries 28.00 24.00 22.00 Chi-squares (2) =

Mean (SD) (29.11) (25.38) (16.94) .27, p = .88
tension 32.00 32.00 34.81 Chi-squares (2) =
Mean (SD) (20.80) (28.60) (20.76) 51, p=.78
joy 65.33 73.33  62.00 F (2,27) = .68, p = .52,
Mean (SD) (22.18) (22.22) (22.67) n2 =.05

demands 34.07 19.26  26.67 Chi-squares (2) =
Mean (SD) (27.37) (12.22) (19.52) 1.97,p=.39
total score 30.56 22.59  31.67 Chi-squares (2) =
Mean (SD) (23.69) (17.08) (15.58) 2.07,p=.37

AFTER 4 WEEKS
worries 21.48 13.33 14.81 Chi-squares (2) = .76
Mean (SD) (22.55) (12.47) (15.91) ,p=.70
tension 19.33 14.81 19.26 Chi-squares (2) =
Mean (SD) (17.05) (12.81) (20.40) 19, p=.91
joy 75.56 90.37 78.00 Chi-squares (2) =
Mean (SD) (15.63) (14.57) (17.79) 497,p=.08
demands 22.50 15.56 15.56 F (2,23) = .42, p = .66,
Mean (SD) (22.23) (15.28) (15.63) n2 = .04
total score 23.33 13.33 17.50 F (2,20)=.71, p = .51,
Mean (SD) (20.63) (11.21) (16.79) n2 = .66

Table 15: Between-group comparisons of the mean PSQ20 sub-score and total
scores. * Kruskal Wallis tests were calculated for data with no normal distribution; **
UNIANOVA = single factor analysis of variance; TM = Transcendental Meditation.
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Likewise, there were no significant between-group differences regarding the point

differences between the baseline and follow-up measurement (see Table 16).

Control  TM** Yoga Kruskal-Wallis Test* UNIANOVA**

worries -8.9 -74 -74 Chi-squares (2) =
Mean (10.5) (14.3) (10.2) 57, p=.75
difference
(SD)
tension -12.7 -16.3 -150 F (2,24) = .11, p = .90,
Mean (10.2) (23.6) (15.8) n2 = .01
difference
(SD)
joy 11.9 14.8 16.0 F (2,25) = .10, p = .91,
Mean (15.2) (15.9) (27.8) n2 = .01
difference
(SD)
demands -10.8 -0.8 -10.8 F (2,21)=1.49, p = .25,
Mean (15.1) (13.5) (11.2) n2=.12
difference
(SD)
total score -12.2 -7.1 -14.5 Chi-squares (2) =
Mean (12.1) (10.5) (12.5) 261, p=.27
difference
(SD)

Table 16: Between-group comparisons of the difference in PSQZ20 sub-score and
total scores from baseline to four-week follow-up. * Kruskal Wallis tests were
calculated for data with no normal distribution; ** UNIANOVA = single factor
analysis of variance; TM = Transcendental Meditation.

Concerning the within-group comparisons, the control group showed a significantly
lower score in tension and a significantly higher score in joy after the four-week
rehabilitation program compared to the baseline score. The meditation group also
had significantly higher scores in joy after the four-week program and a significantly
lower total score. Participants of the yoga group had significantly lower scores in
tension, demands, and in total after the rehabilitation, when compared to their

baseline scores (see Table 17).

CONTROL GROUP
Baseline After 4 weeks Wilcoxon Test* T-test
worries 28.00 21.48 z=-2,05 p=.06
Mean (SD) (29.11) (22.55)
tension 32.00 19.33 z=-2,54, p=.01
Mean (SD)  (20.80) (17.05)
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joy 65.33 75.56 t=-2.34, p=.047

Mean (SD) (22.18) (15.63)
demands 34.07 22.50 z=-1.81,p=.13
Mean (SD) (27.37) (22.23)
total score 30.56 23.33 z=-1.18,p=.30
Mean (SD) (23.69) (20.63)
TM** GROUP
worries 24.00 13.33 t=155,p=.16
Mean (SD) (25.38) (12.47)
tension 32.00 14.81 z=-2.0,p=.06
Mean (SD) (28.60) (12.81)
joy 73.33 90.37 z=-213,p=
Mean (SD) (22.22) (14.57) .047
demands 19.26 15.56 t=.17,p=.87
Mean (SD) (12.22) (15.28)
total score 22.59 13.33 z=-2.37,p=.02
Mean (SD) (17.08) (11.21)
YOGA GROUP
worries 22.00 14.81 z=-193,p=.09
Mean (SD) (16.94) (15.91)
tension 34.81 19.26 z=-212,p=
Mean (SD) (20.76) (20.40) .047
joy 62.00 78.00 t=-1.82,p=.10
Mean (SD) (22.67) (17.79)
demands 26.67 15.56 t=273,p=.03
Mean (SD) (19.52) (15.63)
total score 31.67 17.50 t=3.07, p=.02
Mean (SD) (15.58) (16.79)

Table 17: Within-group comparisons of the mean PSQ20 sub-score and total
scores. * Wilcoxon tests were calculated for data with no normal distribution; ** TM
= Transcendental Meditation; Significant results are printed in bold

Pittsburgh Sleep Quality Index (PSQl)

To evaluate sleep quality the PSQI with its seven different sub-scores (subjective
sleep quality, sleep latency, sleep duration, habitual sleep efficiency, sleep
disturbances, use of sleeping medication, and daytime dysfunction) and a total
score was used. Healthy sleepers usually have a total value of no more than five
points. No significant differences between the three groups in the sub-score or total
scores could be observed - neither before nor after the four-week rehabilitation

program (see Table 13).
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BASELINE

Control TM*™  Yoga Kruskal-Wallis Test* UNIANOVA**
subjective sleep 1.00 1.00 1.40 Chi-squares (2) =
quality Mean  (0.82) (0.47) (0.70) 2.99,p=.22

(SD)
sleep latency 1.90 2.10 2.50 Chi-squares (2) =
Mean (SD) (1.20) (1.20) (2.22) A7, p=.92
sleep duration  0.70 0.30 0.60 Chi-squares (2) =
Mean (SD) (0.95) (0.67) (0.84) 1.61,p= .45
habitual sleep  0.44 1.00 1.10 Chi-squares (2) =
efficiency Mean (0.73) (0.82) (1.29) 227,p=.34
(SD)
sleep 1.30 1.33 1.22 Chi-squares (2) =
disturbances  (0.68) (0.50) (0.44) .35, p=.87
Mean (SD)
use of sleeping 0.00 0.90 0.40 Chi-squares (2) =
medication (0.00) (1.45) (0.97) 3.38,p=.18
Mean (SD)
daytime 1.11 0.70 0.80 Chi-squares (2) =
dysfunction (0.93) (0.68) (0.63) 1.08, p=.59
Mean (SD)
total score 5.75 7.22 7.00 Chi-squares (2) =
Mean (SD) (2.61) (4.27) (4.36) 40, p=.83
AFTER 4 WEEKS
subjective sleep  1.10 0.89 0.60 Chi-squares (2) =
quality Mean  (0.57) (0.60) (0.70) 3.29,p=.19
(SD)
sleep latency 1.70 1.22 1.20 Chi-squares (2) =
Mean (SD) (1.42) (1.20) (1.62) 1.07, p=.59
sleep duration  0.80 0.70 0.20 Chi-squares (2) =
Mean (SD) (0.63) (1.06) (0.63) 5.20, p= .07
habitual sleep 1.10 0.67 0.50 Chi-squares (2) =
efficiency Mean (1.10) (1.00) (1.08) 2.46,p=.30
(SD)
sleep 1.20 1.22 1.22 Chi-squares (2) =
disturbances  (0.42) (0.44) (0.44) .02,p=1.0
Mean (SD)
use of sleeping  0.00 0.33 0.40 Chi-squares (2) =
medication (0.00) (1.00) (0.97) 2.02,p=.59
Mean (SD)
daytime 0.60 0.11 0.20 Chi-squares (2) =
dysfunction (0.52) (0.33) (0.42) 5.95, p=.07
Mean (SD)
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total score 6.5 4.89 4.67 Chi-squares (2) =
Mean (SD) (3.10) (2.15) (4.61) 3.0,p=.23

Table 18: Between-group comparisons of the mean PSQI sub-score and total
scores. * Kruskal Wallis tests were calculated for data with no normal distribution; **
UNIANOVA = single factor analysis of variance; TM = Transcendental Meditation

Concerning the point differences between the baseline and follow-up measurement,
a Kruskal-Wallis test showed a significant difference between the groups for
subjective sleep quality and the PSQI total score. Post-hoc tests (Dunn-Bonferroni)
were performed and showed that the significant differences in subjective sleep
quality (z = -2.884, p = .01) and the total score (z = -2.937, p = .01) exist only
between the control and yoga group. Participants who practiced yoga twice a day
during a four-week rehabilitation program had higher improvements in subjective

and overall sleep quality than participants who only participated in the rehabilitation

program.
Control TM** Yoga Kruskal-Wallis Test* UNIANOVA**
subjective sleep 0.1 -0.1 -0.8 Chi-squares (2) =
quality Mean (0.7) (0.6) (0.4) 9.33, p=.01

difference (SD)
sleep latency -0.2 -0.7 -13 Chi-squares (2) =

Mean difference (1.5) (1 .5) (1.5) 3.04,p=.22
(SD)
sleep duration 0.1 0.4 -04 Chi-squares (2) =
Mean difference (1) (1.2) (0.7) 3.22,p=.20
(SD)
habitual sleep 0.7 -02 -06 Chi-squares (2) =
efficiency Mean  (1.1) (1.2) (1.1) 4.70,p=.10
difference (SD)
sleep - 0.1 -0.1 -00 Chi-squares (2) =
disturbances (0.6) (0.4) (0.5 .29, p=.87
Mean difference
(SD)
use of sleeping 0.0 -0.3 -00 Chi-squares (2) =
medication (0.0) (1.0) (0.0) 222,p=.33
Mean difference
(SD)
daytime -04 -06 -06 Chi-squares (2) =
dysfunction (0.7) (0.5 (0.7) 52, p=.77
Mean difference
(SD)
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total score 0.8 -1.8 -4.0 Chi-squares (2) =
Mean difference  (2.9) (4.7) (2.6) 8.67, p=.01
(SD)

Table 19: Between-group comparisons of the differences in PSQI sub-score and
total scores from baseline to four-week follow-up. * Kruskal Wallis tests were
calculated for data with no normal distribution; ** UNIANOVA = single factor analysis
of variance; TM = Transcendental Meditation; significant results are printed in bold.

The within-group comparisons showed significant changes from baseline scores to
after four weeks only in the yoga group: participants reported a significantly lower

score for subjective sleep quality, sleep latency, and total score (see Table 20).

CONTROL GROUP
Baseline After 4 weeks  Wilcoxon Test* T-test
subjective sleep 1.00 1.10 z=-45,p=1.0
quality Mean (0.82) (0.57)
(SD)
sleep latency 1.90 1.70 t=.41,p=.69
Mean (SD) (1.20) (1.42)
sleep duration 0.70 0.80 z=-33,p=1.0
Mean (SD) (0.95) (0.63)
habitual sleep 0.44 1.10 z=-1.66,p=.19
efficiency Mean (0.73) (1.10)
(SD)
sleep 1.30 1.20 z=-58,p=1.0
disturbances (0.68) (0.42)
Mean (SD)
use of sleeping 0.00 0.00 z=00,p=1.0
medication (0.00) (0.00)
Mean (SD)
daytime 1.1 0.60 z=-163,p=.25
dysfunction (0.93) (0.52)
Mean (SD)
total score 5.75 6.5 t=-73,p=.49
Mean (SD) (2.61) (3.10)
TM** GROUP
subjective sleep 1.00 0.89 z=-58,p=1.0
quality Mean (0.47) (0.60)
(SD)
sleep latency 2.10 1.22 z=-1.29,p=.38
Mean (SD) (1.20) (1.20)
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sleep duration 0.30 0.70 z=-1.07,p=.50
Mean (SD) (0.67) (1.06)
habitual sleep 1.00 0.67 z=-54,p=.78
efficiency Mean (0.82) (1.00)
(SD)
sleep 1.33 1.22 z=-1.0,p=1.0
disturbances (0.50) (0.44)
Mean (SD)
use of sleeping 0.90 0.33 z=-1.0,p=1.0
medication (1.45) (1.00)
Mean (SD)
daytime 0.70 0.11 z=-224,p=.06
dysfunction (0.68) (0.33)
Mean (SD)
total score 7.22 4.89 z=-85p= .49
Mean (SD) (4.27) (2.15)
YOGA GROUP
subjective sleep 1.40 0.60 z=-2.83,p=.01
quality Mean (0.70) (0.70)
(SD)
sleep latency 2.50 1.20 z=-2.46, p=.02
Mean (SD) (2.22) (1.62)
sleep duration 0.60 0.20 z=-1.63,p=.25
Mean (SD) (0.84) (0.63)
habitual sleep 1.10 0.50 z=-1.60,p=.25
efficiency Mean (1.29) (1.08)
(SD)
sleep 1.22 1.22 z=.00,p=1.0
disturbances (0.44) (0.44)
Mean (SD)
use of sleeping 0.40 0.40 z=0.0,p=1.0
medication (0.97) (0.97)
Mean (SD)
daytime 0.80 0.20 z=-212,p=.06
dysfunction (0.63) (0.42)
Mean (SD)
total score 7.00 4.67 z=-2.53, p=.01
Mean (SD) (4.36) (4.61)

Table 20: Within-group comparisons of the mean PSQI sub-score and total scores.
* Wilcoxon tests were calculated for data with no normal distribution; ** TM =
Transcendental Meditation; Significant results are printed in bold
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6-ltem Short Form of the Spielberger State-Trait Anxiety Inventory
(STAI-6)

The STAI-6 was used to to assess state anxiety (how anxious one feels at the
moment). Higher total scores indicate a higher level of state anxiety. No significant
differences between the total scores of three groups could be observed - neither

before nor after the four-week rehabilitation program (see Table 21).

BASELINE
Control  TM** Yoga Kruskal-Wallis Test* UNIANOVA**
total score 36.30 30.33 34.00 F (2,26) = .67, p = .52,
Mean (SD)  (11.36) (11.05) (11.63) n2 =.05
AFTER 4 WEEKS

total score 29.00 25.56 27.41  Chi-squares (2) =
Mean (SD) (9.82) (6.24) (6.62) 74,p=.70

Table 21: Between-group comparisons of the mean STAI-6 total scores. * Kruskal
Wallis tests were calculated for data with no normal distribution; ** UNIANOVA =
single factor analysis of variance; TM = Transcendental Meditation

Likewise, there were no significant between-group differences regarding the point

differences between the first and second measurement time (see Table 22).

Control TM** Yoga Kruskal-Wallis Test* UNIANOVA**

total score -7.0 -41 -78 Chi-squares (2) =
Mean difference  (11.7) (6) (10.7) .69, p=.71
(SD)

Table 22: Between-group comparisons of the difference in STAI-6 total scores
from baseline to four-week follow-up. * Kruskal Wallis tests were calculated for
data with no normal distribution; ** UNIANOVA = single factor analysis of variance;
TM = Transcendental Meditation.

Similar to the between-group results, there were no significant differences before

and after the four-week rehabilitation program within each group (see Table 23).
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CONTROL GROUP

Baseline  After 4 weeks Wilcoxon Test* T-test
total score 36.30 29.00 z=-1.76,p=.10
Mean (SD) (11.36) (9.82)
TM** GROUP
total score 30.33 25.56 z=-1.83,p=.13
Mean (SD) (11.05) (6.24)
YOGA GROUP
total score 34.00 27.41 t=2.19, p=.06
Mean (SD) (11.63) (6.62)

Table 23: Within-Group comparisons of the mean STAI-6 total scores. * Wilcoxon
tests were calculated for data with no normal distribution; ** TM = Transcendental
Meditation.

Short Form Health Survey 36 (SF-36)

The SF-36 with its eight sub-scores (physical functioning, bodily pain, role limitations
due to physical health problems, role limitations due to personal or emotional
problems, general mental health, social functioning, vitality, and general health
perceptions) was used to evaluate the subjective health of the participants. For each
sub-score, higher scores define a more favorable health state. The Kruskal-Wallis
test showed a significant difference between the vitality scores of the three groups
after the four weeks of rehabilitation. A post-hoc test (Dunn-Bonferroni) was
performed and showed that the significant difference exists only between the control
and TM group (z =-2.44, p = .04). Participants who practiced TM twice a day during
a four-week rehabilitation program, had significantly higher subjective energy levels
after four weeks than participants who only participated in the rehabilitation program.
No other significant differences between the three groups were observed - neither

before nor after the four-week rehabilitation program (see Table 24).

BASELINE
Control  TM** Yoga Kruskal-Wallis Test* UNIANOVA**
physical 48.33 60.00 57.00 F (2,26)=.33,p=
functioning Mean (23.18) (35.36) (35.29) .72,n2=.03
(SD)
bodily pain 57.25 72.22 53.75 F (2,26)=1.16,p =
Mean (SD) (34.81) (21.30) (25.06) .33,n2=.08
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role limitations due 27.50 41.67 35.00 Chi-squares (2) =
to physical health (32.17) (45.07) (45.95) .55, p=.77
problems Mean

(SD)

role limitations due 74.07 58.33 46.67  Chi-squares (2) =
to personalor  (36.43) (46.29) (47.66) 1.55, p= .47
emotional
problems
Mean (SD)

general mental 64.44 76.89 72.80 Chi-squares (2) =
health Mean (SD) (20.34) (21.05) (15.53) 2.47,p=.30

social functioning  70.00 79.17 78.75  Chi-squares (2) =

Mean (SD) (24.44) (20.73) (19.59) .95, p=.63
vitality 47.00 64.44 52.22 F (2,25)=1.59, p =
Mean (SD) (22.63) (20.83) (21.52) 22,02 =11
general health 56.50 61.11 60.50 F (2,26)= .19, p=
perceptions (19.44) (14.95) (18.33) .83,n2=.02
Mean (SD)
AFTER 4 WEEKS
physical 72.78 80.63 75.50  Chi-squares (2) =
functioning Mean (21.95) (25.00) (25.11) 1.05, p=.60
(SD)
bodily pain 74.06 85.00 78.13  Chi-squares (2) =
Mean (SD) (28.91) (20.31) (25.45) .48, p=.80
role limitations due 56.25 68.75 60.00 Chi-squares (2) =
to physical health (41.73) (45.81) (44.41) 42, p=.82
problems Mean
(SD)

role limitations due 91.67 100.00 81.48 Chi-squares (2) =
to personalor  (23.57) (0.00) (37.68) 217, p= .43
emotional
problems
Mean (SD)

general mental 84.40 91.11 84.00 Chi-squares (2) =
health Mean (SD) (8.32) (9.12) (11.47) 3.73,p=.16

social functioning 82.81 92.19 83.33  Chi-squares (2) =

Mean (SD) (21.06) (13.26) (24.21) .67,p=.73
vitality 67.00 82.78 70.00 Chi-squares (2) =
Mean (SD) (9.49) (15.23) (18.56) 6.39, p=.04
general health 64.50 70.63 66.67 F (2,24)= .25, p=
perceptions (14.42) (14.99) (24.11) .78,n2 = .02
Mean (SD)

Table 24: Between-group comparisons of the mean SF-36 sub-score and total
scores. * Kruskal Wallis tests were calculated for data with no normal distribution; **
UNIANOVA = single factor analysis of variance; TM = Transcendental Meditation;
Significant results are printed in bold.
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No significant between-group differences regarding the point differences between

the baseline and follow-up measurement were found (see Table 25).

Control TM**  Yoga Kruskal-Wallis Test* UNIANOVA**

physical 194 16.9 18.5 Chi-squares (2) =
functioning (19.4) (26.4) (22.7) 72,p=.70
Mean difference
(SD)
bodily pain 12.2 10.9 291 Chi-squares (2) =
Mean difference  (21.9) (15.9) (22.1) 3.56, p=.17
(SD)
role limitations due 25.0 21.9 25.0 Chi-squares (2) =
to physical health (58.2) (28.1) (31.2) .06, p=.97
problems
Mean difference
(SD)
role limitations due 9.5 38.1 29.6 Chi-squares (2) =
to personal or (16.3) (48.8) (53.9) g1, p=.70
emotional
problems
Mean difference
(SD)
general mental 19.1 11.0 11.2 F(2,24)=.89,p=
health (19.5) (13.5) (9.8) 42,n2=.07
Mean difference
(SD)
social functioning  14.1 10.9 1.4 F(2,22)=.61,p=
Mean difference  (27.1) (27.1) (20.2) .55,n2=.05
(SD)
vitality 20.0 20.0 16.1 F(2,24)=.13,p=
Mean difference  (21.9) (17.1) (15.8) 88,02 =.01
(SD)
general health 8.0 4.3 6.7 Chi-squares (2) =
perceptions (14.2) (15.9) (12.2) 21, p=.90
Mean difference
(SD)

Table 25: Between-group comparisons of the difference in SF-36 sub-score and
total scores from baseline to four-week follow-up. * Kruskal Wallis tests were
calculated for data with no normal distribution; ** UNIANOVA = single factor analysis
of variance; TM = Transcendental Meditation.

The within-group comparisons in the control group showed a significant rise in the
mean physical functioning, general mental health, and vitality scores from baseline

to after four weeks of rehabilitation. The mean vitality scores also increased
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significantly within the meditation and the yoga groups. Additionally, the yoga group

showed a significantly higher mean physical functioning score when compared to

the baseline measurement (see Table 26).

CONTROL GROUP

Baseline After 4 weeks  Wilcoxon Test* T-test
physical 48.33 72.78 t=2.83,p=.03
functioning (23.18) (21.95)
Mean (SD)
bodily pain 57.25 74.06 t=-157,p=.16
Mean (SD) (34.81) (28.91)
role limitations 27.50 56.25 z=-1.22,p=.31
due to physical (32.17) (41.73)
health problems
Mean (SD)
role limitations 74.07 91.67 z=-141,p=.50
due to personal (36.43) (23.57)
or emotional
problems
Mean (SD)
general mental 64.44 84.40 z2=-2.20,p=.03
health (20.34) (8.32)
Mean (SD)
social functioning 70.00 82.81 z=-148,p= .19
Mean (SD) (24.44) (21.06)
vitality 47.00 67.00 t=-2.89, p=.02
Mean (SD)  (22.63) (9.49)
general health  56.50 64.50 t=-1.78,p=.11
perceptions (19.44) (14.42)
Mean (SD)
TM** GROUP
physical 60.00 80.63 z=-1.98,p=.08
functioning (35.36) (25.00)
Mean (SD)
bodily pain 72.22 85.00 z=-184,p=.13
Mean (SD) (21.30) (20.31)
role limitations  41.67 68.75 z=-184,p=.13
due to physical (45.07) (45.81)
health problems
Mean (SD)
role limitations  58.33 100.00 z=-1.63,p=.25
due to personal (46.29) (0.00)

or emotional
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problems

Mean (SD)
general mental 76.89 91.11 t=-2.31, p=.054
health (21.05) (9.12)
Mean (SD)
social functioning 79.17 92.19 z=-1.08, p=.38
Mean (SD) (20.73) (13.26)
vitality 64.44 82.78 z=-225,p=.03
Mean (SD) (20.83) (15.23)
general health  61.11 70.63 t=-71,p=.50
perceptions (14.95) (14.99)
Mean (SD)
YOGA GROUP
physical 57.00 75.50 t=-2.57, p=.03
functioning (35.29) (25.11)
Mean (SD)
bodily pain 53.75 78.13 z=-1.84,p=.13
Mean (SD) (25.06) (25.45)
role limitations 35.00 60.00 z=-184,p= .13
due to physical (45.95) (44.41)
health problems
Mean (SD)
role limitations  46.67 81.48 z=-163,p=.25
due to personal (47.66) (37.68)
or emotional
problems
Mean (SD)
general mental  72.80 84.00 z=-1.90, p=.09
health (15.53) (11.47)
Mean (SD)
social functioning 78.75 83.33 z=-1.08,p=.38
Mean (SD) (19.59) (24.21)
vitality 52.22 70.00 t=-3.07, p=.02
Mean (SD) (21.52) (18.56)
general health  60.50 66.67 t=-163,p=.14
perceptions (18.33) (24.11)
Mean (SD)

Table 26: Within-group comparisons of the mean SF-36 sub-score and total scores.
* Wilcoxon tests were calculated for data with no normal distribution; ** TM =
Transcendental Meditation; Significant results are printed in bold
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Discussion

The present study investigated the effect of yoga and TM on psychological
parameters in cardiac rehabilitation patients. 30 patients suffering from a CVD were
randomly assigned to one of three different cardiac rehabilitation programs;
participants underwent either four weeks of standard cardiac rehabilitation (control
condition), or four weeks of standard rehabilitation with either additional yoga or TM
classes. Psychological parameters were assessed via eight standardized
questionnaires at baseline and after completion of the four-week program. In the
following, the results are summarized and discussed in respect to the hypotheses

formulated at the beginning.

Between-Group Comparisons

Effects of TM and Yoga on Psychological Distress

We hypothesized that after four weeks of rehabilitation, the TM and the yoga group
would show significantly less subjective psychological distress (assessed with the
OPD-SQS, ECR-R, BSI-18, ASTS, BDI-ll, PSQ-20, PSQI and STAI-6) than the
standard therapy group. However, a between-group analysis indicated no significant
difference between TM or yoga and the standard rehabilitation on any respective
outcome. Thus, the first hypothesis—that after four weeks the TM and yoga group
will show significantly lower scores in tests for psychological distress than the control

group—could not be confirmed.

Our hypotheses were based on findings indicating that regular practice of yoga or
TM had a positive effect on mental health. For example, a study investigating
healthy participants with moderate to high levels of stress showed significant
decreases in stress, anxiety, depression, and insomnia after they practiced yoga
twice a week for eight weeks (94). In a study conducted by Rocha et al., stress,
anxiety, and depression inventories were assessed in healthy men before and after
six months of yoga practice. The control group received six months of conventional
physical exercise. After the intervention period, the yoga group showed significantly
lower scores for psychological parameters when compared to the control group (95).
Similar findings could be observed in studies that investigated the effect of TM on

mental health. Compared with a wait list control group, participants of a four-month
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TM-intervention showed significant reductions in perceived stress, depressive
symptoms, and burnout at the end of the intervention period (106). Another RCT
assessing psychological distress in college students before and after a three-month
TM intervention found that the TM group showed significant improvements in total
psychological distress, anxiety, depression, anger, and coping ability, compared to

a wait list control (107).

One possible reason why there was no significant difference in psychological
distress parameters between the yoga or TM group and the control group after four
weeks of intervention could be that all participants were already in generally good
mental health at baseline measurement. In their work on the mechanisms of action
of mindfulness interventions, Creswell and Lindsay stated that the most pronounced
effects of such interventions are observed in participants that report a high stress
level. Mindfulness interventions in low-stress participant groups are, by contrast,
unlikely to have much impact on health outcomes, according to the authors (128).
Given that no group showed clinically remarkable test scores in any of the given
distress questionnaires at the beginning of the present study, one might argue that
the psychological effect of the interventions was weak because the psychological
well-being of the subjects was already quite good. For example, the mean total BDI-
Il score at baseline was 7.40 in the control group, 8.60 in the TM group, and 5 in the
yoga group. These test results are far below the clinically remarkable limit of 14
points (120). In contrast, only one person in the control group and two in the TM

group had a BDI-Il score of more than 14 at baseline measurement.

Moreover, the existing research on the effects of yoga and TM on mental health is
not entirely clear. A randomized study from Javnbakht et al. compared the effect of
a two-month yoga intervention (90 minutes of yoga twice weekly) on anxiety and
depressive symptoms in women with a wait list control. While the women who
participated in yoga classes showed a significant decrease in state and trait anxiety,
the depressive symptoms did not differ significantly Between-Groups at post-
intervention measurement (96). Likewise, a meta-analysis that evaluated TM's
efficacy improving depressive symptoms in adults found no significant difference in
depressive symptoms between the TM or control participants (109). Another meta-
analysis by Goyal et al. assessed the efficacy of various meditation programs

(including TM) in improving stress-related outcomes such as depression, anxiety, or
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sleep quality. They included RCTs with clinical populations (depression, anxiety,
stress, lower back pain, heart disease, etc.) and an active control. In the 20 RCTs
examining comparative effectiveness, there was no evidence that meditation
programs were better than any active treatment in improving stress-related health

outcomes (129).

In relation to the first hypothesis, our second assumption was that the TM and the
yoga group would show significantly larger decreases in psychological distress, than
the standard therapy group. We calculated the respective differences between
baseline and follow-up measurements (test score after four weeks minus test score
at baseline measurement) and compared them between the groups. In accordance
with the hypothesis, the subjects of the yoga group showed a significantly larger
improvement in subjective and overall sleep quality than the control group. These
results are consistent with prior studies indicating a beneficial effect of yoga on sleep
quality. A 12-week yoga intervention for older adults showed significant
improvement in various sub-scores of the PSQl, including overall sleep quality and
subjective sleep quality, when compared with a wait list control group (130).
Furthermore, an investigation of subjective sleep quality in long-term yoga
practitioners (minimum three years) and subjects without any yoga experience
showed that long-term yoga practice is associated with better subjective sleep
quality (131). Further studies with similar results confirm the positive correlation

between yoga and sleep quality (132,133).

In contradiction to the second hypothesis, the control group showed a stronger
decrease in momentary anger than the yoga group. This result may be explained by
the fact that of all three groups at baseline measurement, the control group had the
highest values for the anger sub-score (mean value = 8.70) while the yoga group
had the lowest (mean value = 4.80). Though the group difference at baseline was
not significant, it suggests that during the course of the rehabilitation, the control

group had more room for improvement than the yoga group.

Effects of TM and Yoga on Subjective Health
In line with our distress-reduction hypotheses, we assumed that after four weeks of

rehabilitation, the TM and the yoga group would show significantly better subjective
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health (assessed with the SF-36) than the standard therapy group. According to this
hypothesis, the TM group showed a significantly larger vitality score (mean value =
82.78) than the control group (mean value = 67) at the follow-up measurement. The
beneficial effect of TM on vitality has already been reported in a study including HIV
patients. Chhatre et al. found a significant improvement from baseline to follow-up
measurement of vitality-scores in HIV patients who participated in a six-month TM
program (105). Additionally, the mindfulness-based stress reduction (MBSR)
program, an eight-week mindfulness training that includes sitting meditation as well
as body scans and gentle yoga, has been shown to be effective in increasing the
vitality of breast cancer patients (134). However, the current findings on the impact
of TM on vitality are still ambiguous. Other RCTs that compared the effect of TM with
a control intervention in different clinical populations could not find a significant

difference concerning the participants’ improvement in vitality (107,135).

In summary, the majority of parameters on psychological distress and subjective
health did not differ significantly between the intervention and control groups —

neither before nor after the four weeks of rehabilitation.

One reason why we could not prove a significant effect of yoga and/or TM could be
our active control condition. The control group, as well as both intervention groups,
received state-of-the-art cardiac rehabilitation, in which each participant was offered
an individual training program combined with a health-promoting diet and health
education. As already mentioned, regular physical exercise has a positive effect on
mental (82) and subjective (81) health. Furthermore, these effects may be caused
by physiological mechanisms, similar to those of yoga and meditation; that is
improving the sympathovagal balance and reversing chronic dysregulation of the
ANS (83-86). In addition, a healthy mixed diet such as the MD can promote not only
physical but also mental health (88,89,136). Due to the already positive effect of the
standard rehabilitation on the measured outcomes, the additional yoga or meditation

sessions probably could not achieve a significant additional therapeutic effect.

The mainly non-significant group comparisons are also in line with prior research on
meditation and yoga programs with an active control. A review of RCTs that
examined the effectiveness of both yoga and mindfulness-based interventions on
stress, depression, and anxiety did find moderate effects of such interventions.

However, a subgroup analysis revealed that the effects decreased substantially
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when interventions were compared to an active control group as opposed to a wait
list control group or no treatment (137). Another systematic review of RCTs by Goyal
et al. evaluated study results comparing the effects of various meditation programs
(including TM) on mental health parameters and health-related quality of life with an
active control group. None of the meditation programs were more effective than a
specific active control intervention, such as exercise or progressive muscle

relaxation (129).

Within-Group Comparisons

Concerning the comparison of the baseline test results to the four week follow-up
within each group, we hypothesized that all groups would show a significant
improvement in subjective psychological distress (assessed with the OPD-SQS,
ECR-R, BSI-18, ASTS, BDI-ll, PSQ-20, PSQIl and STAI-6) and subjective health
(assessed with the SF-36).

Consistent with this assumption, the within-group analyses demonstrated significant
improvements in different sub-scores of the ASTS, the PSQ-20 and the SF-36 in all
three groups. Furthermore, the control group as well as the TM group, showed
significantly less depressive symptoms (assessed with the BDI-II) after four weeks
of rehabilitation than at the beginning of the intervention. Because most of the
associated between-group changes were not significant, the current within-group
results confirm our assumption that the standard rehabilitation itself had a powerful

impact on the participants' psychological and subjective health.

Interestingly, only the yoga group showed a significant improvement in parameters
of the PSQI. At follow-up, subjective sleep quality scores, sleep latency, and overall
sleep quality were significantly higher than at baseline measurement. These within-
group differences are in line with the findings of the between-group comparisons,
whereby the yoga group demonstrated a significantly larger improvement in
subjective and overall sleep quality than the control group. Therefore, the results
suggest that the yoga intervention had a stronger positive influence on the
participants' sleep quality than the standard rehabilitation or TM condition. However,
within-group analyses should be interpreted cautiously, considering known threats

to internal validity (e.g., history or testing effects).
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No significant differences were found in any of the groups when comparing the
baseline results of the OPD-SQS, ECR-R or STAI-6 to the follow-up scores.

Limitations

There were some limitations to this study. First of all, the duration of the intervention
may have been too short to achieve significant effects. Most of the reported studies
that could show an impact of yoga or TM on psychological and subjective physical
health lasted for at least three months. Therefore, the time period of four weeks
might not have been enough to detect substantial changes in emotional regulation

and well-being.

Second, this pilot RCT was designed as a feasibility study. Its small group size, with
10 participants in each group, was therefore not adequately powered to detect

statistically significant differences.

Another practical problem in implementing the different interventions was that the
additional yoga and TM classes could not be integrated into the subjects' digital
timetables. Feedback from the investigators suggests that some participants were
unsettled by the fact that course times for the yoga and TM sessions were not on
their regular schedules. This may have been a stress factor in both intervention

groups that was not present in the control group.

Finally, the given test battery with eight questionnaires was possibly too large. Each
participant had to answer 162 questions in a row to complete one measurement.
This may have led to frustration, reduced focus, and lower compliance while
completing the questionnaires. The fact that the BSI-18 was only filled out
sufficiently by seven participants at the baseline measurement and not by a single

participant at follow-up supports this assumption.

Implications for clinical practice
Cardiovascular and psychiatric diseases often occur together. A common risk factor
for this association is chronic stress. Thus, it is of clinical importance to evaluate

therapeutic approaches for secondary prevention that have been shown to reduce
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perceived stress and related health problems. Yoga and TM are therefore promising

interventions.

Despite the limitations, our evidence suggests that yoga and TM can positively affect
stress-related health problems like poor sleeping quality or lack of energy.
Furthermore, a strength of the current study is its active control group, which should
give clinicians greater confidence that the reported benefits are not due to

nonspecific effects.

A successful rehabilitation program is not necessarily characterized by quick results,
but by lasting changes in the participants' health behavior. During rehabilitation, the
density and intensity of health measures are very high; the goal of secondary
prevention is achieved when these measures are also implemented in everyday life
of the patients after their stay in the rehabilitation clinic. Yoga and meditation are
both activities one can easily practice at home without any special equipment and
regardless of age or fitness level. Therefore, they might be particularly easy to
integrate into everyday life and can serve as an essential addition to secondary

prevention of CVDs, both during rehabilitation programs as well as in the long run.

Additionally, the results of this study suggest that yoga was particularly beneficial
for sleeping quality while TM was particularly beneficial for increasing vitality.
Therefore, future rehabilitation programs could assess the patient's sleep quality
and vitality upon admission, and provide targeted yoga or TM interventions based

on these results.

Conclusion

The current research showed that additional yoga sessions during a four-week
cardiac rehabilitation could enhance participants’ sleeping quality, while TM

significantly improved patients’ vitality.

However, the strength of a successful rehabilitation program lies in its ability to lay
the foundation for lasting changes in the health behavior of the participants. Longer
follow-up intervals are therefore necessary to evaluate whether participants can
continue their yoga or TM routine after rehabilitation and how such integration into
everyday life affects the prognosis of patients with CVD compared to other stress-

reducing interventions of cardiac rehabilitation.
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Furthermore, stronger study designs with larger sample sizes are needed to further
determine the effects of yoga and TM programs on cardiovascular rehabilitation. It
would also be advisable for future studies to collect a more specific set of
psychometric data to ensure patient compliance. Psychophysiological parameters
of stress such as hair cortisol levels might also be insightful parameters of yoga’s

and TM's psychological impact with the additional advantage of higher objectivity.

As was the case in this study, further RCTs should compare the yoga and TM
interventions with an active control group instead of a wait list control or no

treatment.
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