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Preface

Stress response is a biological need for homeostasis in the human body. Factors
affecting a living organism’s balance and the disruption of homeostasis may be
called stressors. In this situation, organisms attempt to regain their own balance to
maintain homeostasis. Hence, they consume too much biological, physiological,
psychological, and chemical energy of the body. This process is defined as a stress
reaction or response. The human body can handle small doses of acute stress.
However, chronic or long-term stress adversely affects the organism and increases
the risk of many disorders. The stress reaction of each organ in the human body

is different. The harmful effects of stress depend on the intensity and duration

of the stressful condition. The acute stress-activated endocrine system initiates a
number of hormonal responses. As a result, the endocrine system releases adrena-
line and cortisol during stress, which leads to several outcomes directly in the
nervous system and indirectly in the whole body system. Persistent activation of
the nervous system causes problems in visceral systems, e.g. metabolic, immune,
gastrointestinal, respiratory, and cardiac. However, stress does not necessar-

ily have negative effects on the human body. A tolerable dose of stress provides
two coping outcomes for human beings: emotional coping, which is an increase

in emotional resilience, and physiological coping, which is restorative for the
immune system and homeostasis. Stress is not inevitable but it may be manage-
able. There are a number of effective ways to reduce stress response in the body. It
has been established that relaxation techniques such as deep breathing, mindful-
ness, meditation, and other cognitive behavioral strategies could decrease stress-
related health problems. The purpose of training programs for stress management
is to mediate the harmful impact of stressors to emotional and physiological
systems. The ultimate impact of these techniques is to reduce muscle tension and
thus buffer the negative effects of stress on visceral systems. Also, it has been
reported that having a purpose in life and the capability of environmental adapta-
tion might decrease the stress response of the human body.

Dr. Hiilya Cakmur
Kafkas University,
Turkey






Chapter1

Introductory Chapter: How Does
Stress Impact Human Body?

Hiilya Cakmur

1. Introduction

Epidemiologic, clinical, and experimental studies show that the stress either
acute or chronic affects deleteriously the functions of visceral system in some degree
[1]. Stressors significantly impact physical and emotional well-being. Reported
studies clearly show that there is a strong relationship between stress and several
disorders from inflammation, metabolic, reproductive, autoimmune, and growth
disorders to malignancy [1, 2]. It is well defined that all the biological systems of the
human body, even skin and collagen tissue, were affected by stress [2]. In a stress-
ful situation, the musculoskeletal system is also affected and muscles get tensed
up. Actually, muscle tension is a reflex reaction to protect body against injury and
pain. Clearly understand the molecular mechanisms and biochemical pathways of
stress hormones provides better control of diseases arise from stress. The neuronal
and endocrinal pathway of stress response is well understood [2, 3]. However, there
is still necessity for further research to comprehend molecular mechanisms of the
stress response. For this reason, researchers are exploring the exact mechanisms of
stress-induced pathology which require molecular and biomedical research [3, 4].
Life always together with the stress and organism response to stressors varies indi-
vidually. Also, the target organ of stress varies for each person. In this review it has
been summarized the effects of stress in human body.

2. Nervous system

The nervous system is divided as the central (involving the brain and spinal
cord—CNS) and the peripheral (consists of the autonomic and somatic nervous
systems—ANSs). The central nervous systems directly regulate body’s endocrine
system. The CNS is particularly important in stress responses, but the ANS plays a
key role in physical response to stressors. The ANS consists of sympathetic ner-
vous system (SNS) and parasympathetic nervous system (PNS). The sympathetic
nervous system activated adrenal gland to release hormones called stress hormones
adrenalin (epinephrine) and cortisol [1, 3, 4]. These hormones are responsible for
the activation of autonomic nerves that coordinate the cardiovascular, respiratory,
gastrointestinal, and musculoskeletal systems. The SNS becomes active during
stress reaction to regulate physiological functions of human body and provide
adaptation to emergency situation. When emergency situation is over, the PNS
activated several physiological functions to return organism to peaceful condi-
tion [1, 3, 4]. Namely, the PNS has opposite effects to the SNS. In summary, the
SNS prepares organism for the “fight or flight” and the PNS for rest and digest.
Continuous activation of the sympathetic nervous system causes several problems
in visseral system. The response of the brain to stressors is complicated. It has been
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Effects of Stress on Human Health

clearly shown that chronic stress decreases the brain mass and leads to atrophy

in important parts of the human brain such as hypocampus, hypothalamus, and
amygdala, thus disturbing main brain functions such as memory and cognition [6].
However, it has been reported that the effect of stress on memory was dependent
on the time of exposure to the stressful stimulus. Researchers claim that exposure to
stress before learning activity might be increased in the power of memory in their
study [5].

3. Immune system

Both the SNS and the PNS interact with the immune system. Therefore, the
immune system is affected by stressors, and it can also modulate stress reactions. It
has been established that instant stressors do not change immune functions. Rather
acute stressors cause to increase on natural immune factors such as natural killer
cells, granulocytes, interleukin, and IgA [2]. However, it has been reported that
chronic stressors activated hypothalamic-pituitary-adrenal (HPA) axis (one of the
two main systems mediates a stress response) and HPA releasing glucocorticoids,
hormones that suppress immune system in multiple levels. It has been proved that
the long-term stress can impair the connection between the immune system and
the HPA axis, and it is resulted as physical and mental health problems [1, 6]. It
is clearly known that glucocorticoids decrease cytokines and other mediators of
inflammation and cause cellular inflammation in the human body. Because of the
sympathetic nervous system that innervates bone marrow and spleen, which are
the main immunological structures, the long-term stress heavily influenced the
function of these structures. Stressors depress immune functions of the organism
and increase the susceptibility to host of several diseases. In a depressed immune
system, the risk of several diseases such as collagen tissue, infection, inflammation,
malignancy, connective tissue, and skin disorders increases [2].

4. Cardio-vascular system

Stressors may have profound inflammation especially in the coronary arteries
and deleterious effect of cardiovascular system. Stressors activated the sympathetic
nervous system and thus affect the function of the circulatory system. These
activations initially lead to increase in the heart rate, venous narrowing, arterial
vasodilation of skeletal muscles, and contraction of the splenic and kidneys’ arter-
ies and thus decrease sodium excretion. In course of time, it has led to increased
coronary vasoconstriction, atherosclerosis, and increased blood pressure. Chronical
stimulation of the sympathetic nervous system also increased the risk of myocardial
ischemia, cardiac arrhythmias, platelet aggregation, endothelial dysfunction and,
finally, sudden death [1, 3].

5. Gastrointestinal system

The brain-gut axis is a bidirectional connection between the brain (parasympa-
thetic-sympathetic pathways) and the enteric nervous system. Stress strongly influ-
ences the brain-gut pathway. The corticotropin-releasing hormone (CRH) manages
this process. It has been reported that stress can have several negative effects on
gastrointestinal functions. The various gastrointestinal problems were defined
related to stress from gastroesophageal reflux and peptic ulcer to inflammatory
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bowel disease. Either acute or chronic stress affects gastrointestinal motility pat-
terns. Stress increases the intestinal permeability and colonic inflammation [1, 7].
Stress also changes microbiata. While acute stress decreased gastric motility and
increased colonic motility, the chronic stress decreased colonic motility. Acute stress
leads to delayed gastric emptying, and the long-term exposure to gastric acid results
to gastric ulcer. Acute and chronic stress affects brain-gut communication and thus
influences emotions [1, 7].

6. Endocrine system

Actually, the stress response is an adaptive reaction of the organism. The
purpose of the stress response is to sustain homeostasis. Hypothalamic-pituitary-
adrenal axis is primarily responsible for endocrine stress response. HPA axis acti-
vated the production of glucocorticoids. During stress, the hypothalamus activated
the pituitary gland, and pituitary gland activates adrenal glands to produce cortisol.
Cortisol directly affects human biological systems. Cortisol has an important role
for the circadian rhythm, glucose and lipid metabolism, and regulation of blood
pressure. Cortisol production is necessary throughout the day to maintain daily
cycle of energy. But the production of cortisol needs to be slowly declining accord-
ing to biological rhythm. During a long-term stress, an increased level of cortisol
leads to prolonged or extreme challenge for biological system [1-3].

7. Respiratory system

Many emotional and physical stressors increase the ventilation in humans such
as excitement, fear, exposure to sudden and long-term cold, heat, hypoxia, and
severe pain. Several clinical studies show that there is a strong relationship between
lung disease and chronic anger. Acute stress causes many of distresses in respiratory
system from rapid breathing and hyperventilation to shortness of breath. Acute
stress could trigger asthma attacks but it has been reported that chronic stress
aggravate asthma and chronic obstructive pulmonary disease, chronic bronchitis,
and emphysema [8-11].

8. Reproductive system

Acute stress and chronic stress cause several problems in female reproductive
system, from menstruation, premenstrual syndrome, sexual desire, pregnancy to
menopause. It has been shown that high levels of stress could be associated with
absent or irregular menstrual cycles, more painful periods, and changes in the
length of cycles. Also, the male sexual desire, reproduction, and diseases of the
reproductive system are affected by the nervous system. Long-term and excessive
cortisol releasing might affect the normal biochemical functioning of the male
reproductive system. While the parasympathetic nervous system causes relaxation,
the sympathetic nervous system activates sexual desire in males [12, 13].

9. How to cope with the stress

It has been reported that some people are more vulnerable than others to stress-
related health problems [4]. Because of the stress that is not inevitable in life, it is
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important to learn how one can manage it. There are myriad of effective ways to
reduce stressors in life. Living accordingly with the circadian rhythm is one of the
most important stress-reduced factors. Regular physical activity, especially the long
distance walking, healthy nutrition, adequate sleep, living in healthy environment,
solve economic problems, life satisfaction, and healthy social network and support
are known as stress-relieving lifestyles. It has been clearly shown that applying
relaxation techniques and adapting stress-relieving lifestyles improve the emotional
function and reduce stress-influenced disorders, such as chronic pain, headache,
obesity, diabetes, heart disease, hyperthyroidism, gastric ulcer, hair loss, and sexual
dysfunction. Physical activity is the most effective way to manage endocrine system
and mediate stress. It has been reported that diaphragmatic breathing practice
improves the cognitive performance and reduces the adverse effect of stress in
healthy adults [6, 14-17]. It has been provided that effective stress management
strategies such as meditation, yoga, deep breathing, which is defined as a mindful-
ness activity efficient for integrative body-mind training and reduces stress-related
disorders, contribute to healthy lifespan, increase the quality of life, and prevent
sudden death [18].
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Chapter2

Chronic Fatigue Stress and Sudden
Death

Haiyan Zhu, Guoxin Han and Shuoshuo Li

Abstract

Stress refers to a series of neuroendocrine reactions, such as sympathetic nerve
excitation and pituitary-adrenal cortex secretion increase, which occur when the
body is stimulated by various stressors, and the changes of various functions and
metabolism caused by these reactions. Chronic fatigue stress is a fatigue state
caused by long-term physical and psychological stress. When the stress reaches
a certain intensity or the individual is not well-tolerated, the body stability is
impaired, resulting in various pathophysiological reactions leading to various
diseases, such as stress hyperglycemia, stress cardiomyopathy, stress arrhythmia,
stress ulcer hemorrhagic shock, or even stress ulcer hemorrhagic shock. Eventually
lead to sudden death and other adverse events.

Keywords: chronic fatigue stress, epidemiology, sudden death, acute coronary
syndrome, arrhythmia

1. Introduction

With the development of today’s society, people’s pace of work and life is accel-
erating, resulting in increasing physical and mental stress on people, the main pro-
ductive forces of society. Long-term physical fatigue and excessive mental load, as
well as consequent adverse emotions such as depression and irritability, constitute
the unfavorable stress state that is currently common among people. The sudden
death of young people caused by chronic fatigue stress is not uncommon, especially
in the first-tier cities of developed countries. The early death of these lives not only
brought huge disasters to their families, but also caused serious negative impacts on
social production. It has created a huge medical and social burden. Chronic fatigue
stress and sudden cardiac death in people will be introduced in this passage.

2. Epidemiology

According to the latest research survey, 80% of white-collar workers in China
are in the state of overfatigue at present. About 95.7% of young people have died
of fatigue-related fatal diseases [1]. According to statistics, the annual incidence of
sudden death in Western European and American countries is 0.1-0.2%. According
to the epidemiological survey in China, the annual incidence of sudden death in
China is 4184 cases per 100,000 people, which is about 0.04% of the general popu-
lation. Although it is lower than that in European and American countries, because
of the large population base in our country, according to the national population of
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1.3 billion, nearly 544,000 people die suddenly every year, with an average of about
1500 people per day [2]. Due to the immature pre-hospital first aid transfer system
in the past, the success rate of rescue for sudden death outside hospital is <1%.
Therefore, the mechanism of sudden death induced by chronic fatigue stress needs
to be studied urgently.

3. Acute coronary syndrome and sudden death

The causes of cardiopulmonary arrest are mainly divided into two aspects:
primary cardiopulmonary arrest and secondary cardiopulmonary arrest. Eighty
percentage of the primary causes are sudden cardiac death, and the leading cause
is acute coronary syndrome. Other causes were dilated cardiomyopathy, genetic
disorders of rhythm and various types of cardiomyopathy (such as stress cardio-
myopathy). The main causes of secondary cardiopulmonary arrest are accidental
casualties such as electric shock, drowning, severe trauma, poisoning, etc. Acute
coronary syndrome (ACS) is a common and serious cardiovascular disease. It is
common in postmenopausal women, men and the elderly. High risk factors include
smoking, hypertension, diabetes, hyperlipidemia, obesity and family history
of coronary heart disease. Acute coronary syndrome (ACS) patients are usually
characterized by paroxysmal anterior pain, chest tightness, suffocation and other
symptoms, which can lead to arrhythmia, even heart failure, and ultimately car-
diopulmonary arrest. The main mechanism is that after the occurrence of ACS,
myocardial activity is more unstable than before, and myocardial autonomy will
increase, which will lead to arrhythmia in patients. Abnormal phenomenon, after
myocardial ischemia and reperfusion, myocardium will appear abnormal sympa-
thetic nerve regeneration problems, myocardial damage, myocardial hypoxia and
ischemia problems, make electrolyte ions imbalance, lead to acidosis, affect ECG
activity, arrhythmia, and eventually lead to sudden death [3].

3.1 Establishment of predictive and early warning model for acute coronary
syndrome

Now that medical care has entered the era of big data, turning big data into
scientific facts and knowledge is the future direction of medicine. The goal of
big data analysis is to use data to generate predictions and make more reasonable
plans and operational decisions. In this information age, research on big data
support for acute coronary syndromes is still rare at home and abroad. Since there
is no classification method to predict acute coronary syndrome, the two-category
method is used to construct the predictive and early warning model of acute
coronary syndrome. The aortic dissection is most easily misdiagnosed as acute
chest syndrome with chest pain, so aortic dissection is chosen as a control group.
This study systematically summarized the etiology, risk factors, risk stratification,
treatment methods and prognosis of acute coronary syndrome in young people,
and established a standardized early warning model to gain time for patients’
rescue. A total of 58 variables were selected, 14 variables were deleted, and the
missing values were >25%. The remaining variables are used to analyze the correla-
tion between variables and ACS and AD, and the variables are filtered by feature
selection before the model is built using machine learning algorithms. While
maintaining the performance of the machine learning model, some of the most
effective features were selected from the original data set to reduce the dimen-
sions. Firstly, the indicators are normalized, and the recursive feature elimination
method is adopted. The machine learning model method is used to select random
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Average Sensitivity Specificity Accuracy AUC
error rate
Logistic 0.131 0.868(5.31e-04) 0.869(2.55e-03) 0.869(6.42e-04) 0.915(1.50e-04)
SVM 0.133 0.835(6.86e-03) 0.895(2.88e-03) 0.867(1.06e-03) 0.935(1.61e-04)
RF 0.093 0.913(3.60e-03) 0.902(7.66e-04) 0.907(1.36e-03) 0.964(5.94e-06)

Table 1.
Model evaluation indicators.

forests for feature selection. The results show that when the characteristic variable
is 33, the prediction accuracy of the model is the highest. Among them, 13 vari-
ables are most closely related to AD and ACS, including plasma D-dimer, troponin
T, creatine kinase, creatine kinase isoenzyme, aspartate aminotransferase, urea,
platelet count, glucose, creatinine, serum albumin, total protein, direct bilirubin
and sodium. The selection of these eigenvalues is based on their specific expression
of different pathological processes for ACS and AD. The risk prediction model of
young patients with acute chest pain was constructed by logistic regression, SVM
method and random forest method. The model evaluation index was obtained

by five-fold cross-validation. The prediction accuracy of the three classifiers was
>85%. The risk prediction model constructed by the random forest algorithm is
the most effective. Sensitivity, specificity and accuracy are all >90%. These results
indicate that the random forest risk prediction model can distinguish between
acute coronary syndrome and aortic dissection, and has a high recognition ability.
According to the average accuracy rate and the average kappa value of the model
evaluation index, the prediction model established by the random forest method
has the best effect, and the accuracy rate reaches 90.17%. Therefore, the results of
this study can achieve early, non-invasive, accurate and safe diagnosis and early
warning of acute coronary syndrome. As a result of the updated criteria for assess-
ing coronary stenosis, such as the non-invasive coronary angiography-based blood
flow reserve fraction (FFRCT) assessment method, it is becoming a new non-
invasive standard to evaluate the functional significance of coronary artery disease
and determine whether the lesion leads to myocardial ischemia. We will introduce
this method in the next study, comprehensively evaluate the correlation between
stress indicators and non-invasive detection, and further evaluate the clinical value
of GDF-15, catecholamine and HSP-70 (Table1).

4, Stress and sudden death

Acute coronary syndrome (ACS) is a process of ischemic events caused by the
formation of unstable plaques in the coronary artery. After the formation of athero-
sclerotic plaques, acute stress, such as fatigue, emotional excitement and infection,
excites the sympathetic nervous system, promotes the release of inflammatory fac-
tors such as norepinephrine, adrenaline and dopamine, and acts on B receptor and a
receptor in the body. The body, dopamine receptor, causes a series of reactions such
as systolic peripheral blood vessels and visceral blood vessels of the body, leading to
increased blood pressure, which causes unstable atherosclerotic plaques to become
more vulnerable to rupture, forming coronary artery thrombosis, leading to severe
reduction of distal blood supply to myocardial tissue, thus causing a series of clinical
manifestations, including ventricular arrhythmia, cardiac insufficiency, shock, etc.
Clinical manifestation. At the same time, a large amount of catecholamine release,
resulting in increased blood pressure, accelerated heart rate, increased cardiac
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contractility, increased oxygen demand, excitation of sympathetic nerve receptors,
increased coronary artery tension, on the contrary, oxygen supply seriously reduced,
affecting blood flow shear stress, accelerating the formation of plaque, leading to
plaque rupture, which can trigger the occurrence of arrhythmia and arrhythmia.
Platelet aggregation [4]. Inflammatory factors play an important role in the process
of stimulation and promotion. In addition, stress can aggravate the severity of acute
coronary syndrome, because stress hyperglycemia can lead to glycosylation of low
density lipoprotein in blood and transform into foam cells, accelerate coronary
atherosclerosis [5-8]. It can also affect the occurrence and development of acute
coronary syndrome from the aspects of endothelial dysfunction, insufficient
collateral filling, abnormal coagulation mechanism, vasculitis, oxidative stress and
increased myocardial oxygen consumption. At the same time, when acute coronary
syndrome occurs, the more extensive the myocardial injury is, the more severe the
stress is.

Protective inflammatory factors play an important role in the formation of
unstable atherosclerotic plaque in coronary artery, besides the involvement of endo-
thelial cells and lipids. A large number of experimental and clinical studies have
confirmed the role of inflammatory factors in it. A meta-study found that Bootcov
et al. first published a literature report on the structure and function of GDF-15
protein in Proceedings of the National Academy of Sciences of the United States of
America in 1997 [9]. Later studies found that GDF-15 is a stress response protein,
which is highly expressed in the prostate and placenta under physiological condi-
tions, and weakly expressed in most other tissues, including heart tissue, but under
pathological and environmental stresses such as ischemia-reperfusion injury. GDF-
15 is abundantly expressed in cardiac myocytes under conditions of injury, cardiac
hypertension, heart failure and atherosclerosis, and plays a regulatory role in the
structure and apoptotic process of cardiac myocytes [10, 11]. At the same time,
GDF-15 is closely related to inflammation. It is an endogenous anti-inflammatory
factor, which promotes the repair and survival of infarcted myocardium, inhibits
leukocyte infiltration, and inhibits the activation of macrophages and the occur-
rence of inflammation [12]. In addition, some studies have found that GDF-15 may
be related to the basic pathology of cardiovascular diseases. Long-term physical and
mental stress can lead to the exhilaration of neuroendocrine system, the increase of
corticotropin secretion, and the hyperfunction of sympathetic-adrenal medullary
system and pituitary-adrenal cortex system, resulting in the excessive release of
adrenaline and noradrenaline, which has an impact on hemodynamics, hemorheol-
ogy, lipid metabolism and peripheral blood vessels. Increased resistance, increased
blood viscosity, increased cardiac load, increased myocardial oxygen consumption
and myocardial ischemia are a series of factors that together lead to the occurrence
of ACS [13]. Heat shock protein 70 (HSP-70) is a kind of stress protein widely exist-
ing in bacteria and mammals. It is a group of proteins that increase rapidly in cells
when stimulated by heat, ischemia, hypoxia or metabolic toxicants. According to its
molecular weight, it can be divided into HSP30, HSP60, HSP70, HSP90 and so on.
Heat shock protein-70 was expressed in normal cells and maintained normal physi-
ological activity, but was low in normal tissues. HSP70 is highly induced during
stress. It can mediate the occurrence of vascular inflammation through inflamma-
tory reaction and immune response, destroy vascular endothelium and promote the
formation and development of atherosclerosis. At the same time, it can stimulate
the expression level of inflammatory factors such as IL-6 to increase the immune
response and increase the instability of atherosclerotic plaque. Its serum expression
level is correlated with ACS [14]. In recent years, more attention has been paid to its
pathophysiological significance.
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4.1 Analysis of relationship between stress and ACS

Forty patients with ACS were included in the case group, aged 29-85 years,
including 28 males and 12 females. There were 17 cases of unstable angina and 23
cases of myocardial infarction. Forty healthy volunteers were selected from the
physical examination center, aged 35-74 (52.53 + 8.397), including 30 males and 10
females. The acute coronary syndrome was used as the catecholamine in the plasma
of the case group and the healthy control group (46592.15 + 30931.27, p < 0.001),
GDF-15 (21.94 + 14.23, p = 0.007), HSP-70 (369.56 + 300.44, p < 0.001). Statistical
analysis showed that the case group compared catecholamine in the control group
(46592.15 + 30931.27, p < 0.001), GDF-15 (21.94 £ 14.23, p = 0.007), HSP-70
(369.56 + 300.44, p < 0.001). The level was significantly elevated (p < 0.05), which
was statistically significant (Table 2).

4.2 The relationship between stress and the degree of coronary artery stenosis

Lesion vascular stenosis in the case group ACS patients was divided into <20
group, 20-39 group, <40 group according to Gensini score. Statistical analysis
was performed on risk factors such as age, BMI, smoking history, history of
hypertension, and stress and severity of diseased vessels. The results showed that
serum stenosis >40 group GDF-15 serum levels were significantly higher than <20
group (324.27 + 198.81 vs. 77.43 + 699.22, p = 0.03), vascular stenosis >40 group
serum catecholamines (adrenalin, norepinephrine, dopamine). The level was
significantly higher than the <20 group (18.71 + 7.32 vs. 18.6 + 46.1, p = 0.017), the
difference was statistically significant, and the other results were not statistically
significant (Table 3).

With reference to domestic and foreign literature, the degree of coronary stenosis
is evaluated by coronary artery lesion count and Gensini score in this study. It is
found that the serum levels of GDF-15, HSP-70, catecholamine (adrenalin, norepi-
nephrine, dopamine) in the ACS case group were higher than those in the control
group, and it is speculated that the chronic fatigue stress indicators GDF-15, HSP-70,
catecholamine (adrenalin, norepinephrine, dopamine) is associated with ACS. The
research team further studied the relationship between these stress indicators and
the severity of ACS. The study found that the elevated serum levels of GDF-15 were
linearly related to the Gensini score. The correlation coefficient was 0.131 (p > 0.05),
but the difference was not of statistical significance, which indicates that GDF-15
has a correlation with ACS, but there is no linear regression relationship. GDF-15
and vascular stenosis studies showed that serum levels of GDF-15 in the multivessel
disease group were significantly higher than those in the single vessel disease group
(p = 0.035, p < 0.05), and stenosis <40 group GDF-15 serum levels. Compared
with the <20 group (p = 0.033, p < 0.05), serum GDF-15 levels increased with the

Group GDF-15 HSP-70 Catecholamine
Case group 21.94 +14.23 369.56 + 300.44 46592.15 + 30931.27
Control group 7.059 + 5.53 107.76 + 54.23 550714 +2083.28
F 1.922 19.024 43.841

P 0.007% <0.001% <0.001%

®P < 0.05 means statistically significant.

Table 2.
Comparative analysis of stress indexes between case group and control group.
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increase of coronary artery disease count and stenosis, GDF-15 level and coronary
artery disease. There is a significant positive correlation between the number and the
degree of stenosis Gensini score, which is consistent with the current research results
related to GDF-15 and ACS. The meta-study found that GDF-15 is a stress-respon-
sive protein, which represents the level of stress in the body. Through this study, it is
found that the state of chronic fatigue stress is related to the severity of ACS. GDF-15
can be used as a potential indicator of risk classification and treatment prognosis.

At the same time, the level of serum catecholamine (epinephrine, norepinephrine,
dopamine) in the stenosis <40 group was significantly higher than that in the <20
group (p = 0.017, p < 0.05), indicating that the degree of vascular stenosis was
correlated with the expression level of catecholamine. The more severe the vascular
stenosis is, the higher the serum catecholamine level will be, which is closely related
to the long-term chronic fatigue stress. Long-term stress leads to hyperactivity of the
sympathetic-adrenal-pituitary neuroendocrine axis, which secretes a large number
of catecholamine antibodies, resulting in their high expression in the body.

5. The pathogenesis of arrhythmia induced by chronic fatigue stress

Stress can cause a variety of arrhythmias, including tachyarrhythmias and
bradyarrhythmias, including sinus arrhythmias, atrial arrhythmias and ventricular
arrhythmias. It is closely related to stress intensity and basic heart disease. The
mechanism of stress-induced cardiorespiratory arrest has been proved by some
studies from the aspects of myocardial ischemia and the increase of ECG instability
caused by autonomic nervous system. In the process of research, people have found
important indicators and pathophysiological processes involved in stress-induced
cardiopulmonary arrest, such as intracellular calcium homeostasis, central nervous
system and so on. The arrhythmia caused by intracellular calcium homeostasis is
still the focus of current research. When the human body is under fatigue stress for
a long time, excessive production of highly active molecules such as reactive oxygen
species (ROS) in mitochondria leads to a series of changes in myocardial ion chan-
nels leading to ventricular arrhythmia. The mutation of calmodulin gene induced
by chronic fatigue stress may affect the structural changes of calmodulin, such as
the increase of sulfhydryl group content. Both of them may increase the incidence
of arrhythmia by influencing the function of calcium channel. In the pathological
injury of myocardial ischemia or pressure overload, various signaling molecules and
ionic mechanisms induce the increase of intracellular calcium level, while elevated
calcium ion promotes the production of ROS. Too much ROS further increases
the levels of calcium ion and ROS by triggering mitochondrial calcium signal and
regulating calcium regulatory proteins, eventually forming positive feedback of
calcium ion and ROS, causing myocardial fineness. Persistent cell damage and elec-
trophysiological disorders [15]. At the same time, ROS can change the membrane
lipid environment or activate signal transduction molecules such as protein kinase
C and calmodulin-dependent protein kinase II. Thus, it can affect the phosphoryla-
tion of sodium channels, reduce the peak sodium current, and lead to arrhythmia.
Activation of calmodulin-dependent protein kinase II can also phosphorylate
subunits of Ca channel, opening L-type calcium channel. With the increase of
calcium influx, delayed post depolarization and cardiac systolic dysfunction will
eventually lead to arrhythmia. Young people under high intensity and high pressure
under fatigue stress belong to the group at high risk of sudden death. Preventive
measures should be taken in advance to provide an insurance for the people who
are the backbone of society and make some contributions to the health of the main
construction forces of the family and society.
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Chapter 3

Taming Occupational Stress
among Farmers in Developing
Nations
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Abstract

Agriculture is a major sector in most developing nations of the world. The world
food poverty is on the rise, with almost one in seven people around the world who
are chronically hungry and lacking enough food to be healthy and lead active lives.
The race is on to explore agriculture to produce enough food to feed the rapidly
growing population. Consequently, there has been a change in the dimensions of
agricultural health risks among farm workers in most developing countries. Occu-
pational health-related studies are very important, yet research outputs in these
regions of the world are yet to target this area extensively to stimulate appropriate
policy formulations. Farm workers therefore have low adaptive capacity to work-
place stress-related issues. These peculiar constraints have exposed farmers to
work-related stressors affecting their well-being. In this context, farm stress occurs
as a result of adverse reaction farmers’ faced including excessive pressure, season-
ality, rural lifestyle, job demands or reactions to some uncertainty in their farming
businesses. This chapter X-rayed the concept of farm stress in a developing nation
context, providing empirical basis for the formulation of appropriate interventions
to reduce farm stressors with particular focus on stress in the crop and poultry
ventures.

Keywords: farmers, developing nations, occupational stress, stressors, well-being

1. Introduction

Agriculture is tipped to be the largest provider of jobs globally, as the sector’s
share of the global workforce stood at 32% in 2013 [1-3]. Asia and the Pacific (59%)
are ranked first followed by Africa, which is ranked second (52%) as regards
workforce share in agriculture. Globally, agricultural occupation has been described
as one of the most hazard-prone occupations. This industry has one of the worst
records for high incidence of occupational ill health, injuries and work-related
fatalities after construction industry [4].

Agriculture plays a major role in Nigeria’s economy. This sector has been
described to be the primary rescue of the nation from economic recession. It has
been documented that about 121 million of the 175 million Nigerian population are
farmers out which about 80% of this figure are smallholder farmers [5, 6]. These
smallholder crop farmers are poor, typically not literate, have limited
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infrastructure, solely depend on rainfed agriculture and have limited adaptive and
coping capacity [7, 8]. On the other hand, poultry subsector is the most
commercialised (capitalised) of all the subsectors of the Nigeria’s agriculture [9].
This subsector contributes about 15% of the total annual protein intake with approx-
imately 1.3 kg of poultry products consumed per head per annum in Nigeria [10].

Despite the role played by the agricultural industry in reducing poverty,
agriculture has been described as a hazardous occupation exposing farm workers to
several work-related risks including agricultural stressors [4, 11-16].

In spite of the documented hazards in agriculture, the agricultural sector in
Nigeria has a culture of unwise risk-taking and is yet to appreciate the role a good
health and safety management can play in attaining safe and sustainable agriculture.
In Nigeria, agriculture is largely practiced as a way of life and usually not regulated
as such, and the safety and health of the workers are yet to be prioritised [4, 17].
Incidence of injuries and illness in agriculture is high and may be directly linked
to workplace stress [18]. Workplace stress may not be observed at the early stages in
most cases. However, as it progresses, ill health makes an individual grasp that
he/she is under stress.

Recent development in agriculture in most developing countries has increased
the exposure of agricultural workers to agricultural risks and hazards in their
workplaces. This high exposure may be due to increased need to meet food and
monetary demands of farming households. Agricultural productivity has been very
low in developing countries. This has been attributed in part to climate change
effects and erratic rainfall pattern in recent times. These issues have further
exposed farmers to work-related stressors. This in turn affects farmers’ total
well-being.

On the one hand, stress is described as the response, while stressor is the stimu-
lus eliciting a need for adaption on the other. A publication by European Commis-
sion on the Guidance on Work-Related Stress defined work-related stress as a
pattern of emotional, cognitive, behavioural and physiological reactions to adverse
and harmful aspects of work. This includes work contents, the organisation and the
workplace environment as the major sources of stress [19]. The United States
National Institute for Occupational Health and Safety [NIOSH] defined work-
related stress as the damaging physical and emotional responses that occur when the
necessities of a job do not mat competence, resources and needs of a worker [20]
and expresses the view that working conditions are a key factor while personal
factors are also influential to stress.

The UK Health and Safety Executives (HSE) further classified work-related
stress as a key occupational health crisis among workers [21].Work-related stress is
a major source of psychosocial hazards that has not been prioritised in the agricul-
tural sector of most developing nations. The origin of stressors could be of physical,
psychological or social. This is probably due to the intricate way agriculture is
carried out in these developing nations [17].

Generally, agriculture includes many other associated activities, such as
cropping, crop processing and packaging, irrigation, pest management, grain stor-
age, animal husbandry and farm construction. Agriculture is usually demanding
and time-consuming. There is no shortage of farm tasks to complete under
constrained seasonal conditions. This can be stressful for most farm workers espe-
cially those who like to feel a sense of completion [22].

Stress in farm workplaces occurs when an individual response to unfavourable
reaction from excessive pressure or other types of demand placed on them relates to
their farming activities. This is often due to exposure of farm workers to workplace
stressors that cause frustration or anxiety exerting pressure on the farmer. In addi-
tion, agricultural operations are mostly seasonal, mostly self-owned, and peasant in
nature coupled with rural lifestyle, exposing farmers to numerous stressors.
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The University of California report has revealed that younger farmers, especially
those younger than 50 years, are more stressed compared to farmers of older age
group. Farmers who practiced mixed farming (e.g. crop and livestock farming) self-
reported higher stress intensity than those in crop farming only. Farmers who also
engaged off-farm jobs apart from farming report more stress than full-time farm
operators [22]. It was also reported that women working on farms experience
additional stressors compared with those not engaged in farm works. It was also
documented that working as a full partner in the farm business leads to many
women taking sole responsibility for the home and family matters. A woman with
an off-farm job faces more difficult demands in addition to being the traditional
nurturer for the rest of the family [23].

The agricultural-based stressors affect farm workers’ total well-being including
physical and mental well-being [18]. Exposure to workplace stress causes ill health,
affecting mental health and human body physiology leading to low labour produc-
tivity. The way an individual reacts to stress differs; some of the documented
reactions to stress include gastrointestinal disorders, behavioural changes, exhaus-
tion and sleep disorders. It also increases the danger of other diseases such as
cardiovascular diseases and other psychological disorders [24].

Empirical evidences have provided information on agricultural workplace health
issues such as farm chemical poisoning, ocular injuries, hearing loss and ergonomic
injuries, but little is known about the psychosocial hazards such as stress in agricul-
tural workplaces (see [25-37]). General workplace stressors have been identified
from sources such as the National Institute for Occupational Safety and Health
(USA) (NIOSH), the Health Safety Executive and the International Labour Organi-
sation (ILO). The HSE identified workplace stressors including demand, relation-
ship, role change, control and lack of support [20]. The NIOSH reported workplace
stressors to include management style, design of tasks, interpersonal relationships,
career concerns, work roles and environmental conditions [37].

The ILO reported job control, social support, out-of-a-job demands, physical
environment, working time, work-life balance, recognition at work, job security,
information and communication as workplace stressors [38]. Agriculture in most
developing countries is practiced as a means of livelihood, social security and way of
life. This underscores the importance of the sector in sustainable development
effort. Investigating work-related stress in agriculture in Nigeria is important in
understanding the mechanism underlying agricultural stressors in cropping and
poultry operations. This will help in developing adequate coping (adapting to stress
situations) strategies and making efforts at removing some of the identified
stressors. This may in the long run enhance farmers’ total health, agricultural
productivity and food security. No doubt, studying agricultural stressors as it linked
to agricultural sector productivity is important. However, little is known about
stressors in crop and poultry production in developing countries like Nigeria.
Studies in Nigeria on agricultural-related stressors especially crop production and
poultry industry is rare. This present study intends to bridge this information gap
and offers a pragmatic solution to these pertinent health risks and occupational
stress in agriculture.

2. Materials and methods
2.1 Study area for the crop farmers
In addressing the stressors associated with crop farming, 70 crop farmers were

sampled from Ekiti State, Nigeria. The state has 16 local government areas with
coordinates 7° 40°N, 5°15°E. The total land area is 6353 km2 and has a population of
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2,237,186 people, with agriculture providing income and employment for more than
75% of the population [39, 40]. Ekiti State is also categorized by the Ekiti State
Agricultural Development Project (EKADP) into Zones A, B and C based on agro-
nomic and ecological considerations. These zone headquarters are situated at
Aramoko, Ikere and Isan, respectively [40].

2.2 Study area for poultry farmers

For the poultry venture, a structured questionnaire was administered to 80
randomly selected poultry farmers in Ilorin Metropolis. Ilorin, is the state capital
of Kwara State, North Central, Nigeria. The state lies between latitudes 7°45'N
and 9°30'N and longitudes 2°30’E and 6035'E and has an estimated population of
about 2.37 million people [40]. The state has an annual rainfall range of 1000~
1500 mm. The months of December and January coincide with the cold and dry
harmattan period, while the annual rainfall pattern across the state extends
between the months of April and October with minimum temperature ranging
from 21.1 to 25°C and average maximum temperature varying between 30°C
and 35°C.

2.3 Study type and instruments

The study engaged a descriptive survey to collect information on agricultural
stressors among crop farmers in EKkiti State, Nigeria. Farmers who had farming as
their major occupation across the farming communities in the state were
approached for the study. About 85 farmers were informed about the purpose of the
study, and 74 gave their consent via information letters. However, after data col-
lection and cleaning, 70 of the questionnaires were found useful (N = 70). Similar
approach was engaged in eliciting information from 80 poultry farmers in Kwara
State, Nigeria. Information were elicited with the aid of a structured questionnaire
and semi-structured interview. The questionnaires were designed to elicit informa-
tion on socio-economics, agricultural stressors and their causes and perceived
effects among the farming population as experienced by crop and poultry farmers.
The instrument for crop farmers was taken through a test and retest method of
3-week interval to ensure the internal reliability of the instrument. The reliability
index was found to be 0.73, while that of the poultry farmers was found to be 0.71.
The instruments were augmented with a semi-structured interview to elicit quali-
tative information on the stressors associated with their occupation. The research
instrument was developed based on the available information empirically (see
[19, 20, 41, 42]). Various components of the instrument include the following:
Section A, the socio-economic characteristics of the respondents; Section B, stressor
identification and causes of farm stress on a four-point Likert scale [4 = strongly
agree (SA), 3 = agree (A), 2 = disagree (D), 1 = strongly disagree (SD)]; and Section
C, the ascribed effects of farm stressors and intensity of effects on a three-point
Likert type [2 = mostly affected (MA), 1 = occasionally affected (OC) and 0 = not
affected (NA)]. Authors sought the consent of the respondents via a consent form
in which participants were informed of the purpose of the study and the confiden-
tiality of the information provided. Respondents signed/thumb printed to show
approval. The farmers were provided brief education on the concept of farm stress.
This education included farm stress, sources and effects of farm stress using oral
presentation. This was followed with a semi-structured interview using probing and
prompting to elicit more information of farm stress-related issues from farmers.
Authors are aware of the limitation of this method to include biassed results leading
to overestimation of stressor prevalence and effects. However, this was corrected
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by cross-checking responses from the structured questionnaire and interview with
the use of probing and prompting responses to check for internal validity and
consistency.

2.4 Data analysis

Collected data were analysed using descriptive statistics such as frequency and
percentage, means, standard deviation and range. Stressors were ranked from the
Likert scale mean as reflected in Eq. 1:

1
x= 1 M

where X is the mean response to an item, X is the summation, F is the number of
respondents choosing a particular scale point, x is the numerical value of a scale
point and N is the total number of respondents to an item.

The mean response to a particular item was interpreted using the concept of real
limit of numbers. The numerical values of the scale points and their respective real
limits are as follows:

* SA = points with real limits of 3.50-4.0

* A = points with real limits of 2.50-3.49

* D = points with real limits of 1.50-2.49

* SD = points with real limits of 0.50-1.49

Mean values were calculated from the responses interpreted accordingly, e.g. a
mean of range 0.5-1.49 is interpreted as SD. The intensity of effects was also
computed using the above model real limits as follows: mostly affected = 1.5-2.0;
occasionally affected = 0.6-1.50; and not affected = 0.00-0.50 accordingly.

We collected data from poultry farmers for this study which were analysed
using descriptive statistics. In analysing the effects of stressors on poultry business,
the following rating is used for the mean remark:

* Not affected (NF) = points with real limits of 0.50-1.49

* Fairly affected(FA) = points with real limits of 1.50-2.49

* Affected (AF) = points with real limits of 2.50-3.49

* Highly affected (HF) = points with real limits of 3.50-4.0

3. Results and discussion

Our findings showed that about 80% of the sampled farmers planted maize and
cassava, while 10% of the farmers planted cassava and watermelon and solely
cassava, respectively. We found that most (86%) of the sampled farmers had
previous agriculture-related trainings, while about 14% had no previous agricultural
training.
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Further results from the study revealed that the mean age was 34 years, with
about 38% of the respondents in the age class of 31-35 years and the age ranging
between 20 and 50 years. The average schooling years was found to be 14 years,
with about 43 and 33% having technical and degree qualifications accordingly.

The average years of farming stood at 14 years, with about 43% in the class of
11-15 years. The average farm size among respondents was 9.3 hectare with house-
hold size median of five persons (see Table 1).

Our study revealed that about 98% of the respondents identified stressors that
are related to their occupations. These stressors included unfavourable government
policies, long hours of farm labour, labour scarcity, poor harvest anxiety, poor
transport infrastructure, poor access to credit facilities, untimely access to farm
inputs, poor market proximity and poor access to market information, among
others (see Table 2). The study shows that about 80% perceived that farm stressors
had affected them in a number of ways including extreme tiredness, intense head-
ache, forgetfulness, back pain, insomnia (sleep disorder), loss of temper, relaxation
problem and worry (see Table 3).

Our study further revealed in Table 4 that most of the farmers were mostly
affected by the identified farm stressors and they were able to perceive their effects
accordingly. Ninety-eighth percent of the farmers were yet to develop structured
coping strategies in dealing with the stressors (see Table 5).

The age distribution from our study showed that most of the respondents were
under 40 years of age. This shows agility, activeness, vigour and the likelihood to
take risks and adopt innovation. Education has been described as a tool for change.
This implies that the level of education is related to the level of innovativeness of an
individual. This study reported that the average educational years of respondents

S/N Characteristics Value
1 Age (years)
Mean 33.57
Standard deviation 2.34
Coefficient of variation 6.97%
2 Years spent in school
Mean 13.97
Standard deviation 117
Coefficient of variation 8.38%
3 Farming experience (years)
Mean 13.57
Standard deviation 4.430
Coefficient of variation 32.65%
4 Household size (persons)
Mean 3.62
Standard deviation 1.17
Coefficient of variation 32.32%
5 Farm size (ha)
Mean 9.30
Standard deviation 4.94
Coefficient of variation 53.12%

Field Survey, 2015.

Table 1.
Socio-demographic characteristics of crop farmers (N = 70).
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S/N Stress items (stressors) Frequency A D SD Mean Remark
SA
1 I am usually on farm for long 25(35.7) 25(357) 18 (25.7) 2(2.9) 3.04 A
hours, and I work myself out
2 I am usually disturbed about how 30 (42.9) 20 10 10 3.00 A
to secure seeds, fertilisers and (28.6) (14.3) (14.3)

chemicals for my farm

3 I am usually frustrated on how to 42 (60) 25(35.7) 3(43) 0(0) 3.55 SA
secure financial support for my

farm
4 I always get worried on where Iam 32 (45.7) 20 11 (15.7) 7(10) 3.10 A
going to sell my farm produce (28.6)

5 I am always disturbed on how to 41 (58.6) 23(357) 6(8.6) 0(0) 3.50 SA
transport my produce to the

market
6 I get worried because I do not have 28 (40) 24 8 (11.4) 10 3.00 A
access to market information on (34.3) (14.3)
my produce
7 I get disturbed about the poor 51(729) 19(Q7.1) 0(0) 0(0) 372 SA
prices in market for my farm
produce
8 I get disturbed about weather- 30 (42.9) 27 10 3 3.20 A
related issues as regards my crops: (38.6) (14.3) (4.3)
rains, floods,
9 I get worried about my crops; Iam 40 (57.1) 20 7 (10) 3 3.38 A
not going to have good harvest (28.6) (4.3)
10 I get disturbed because I do not see 28 (40) 20 1115.7) 11 2.92 A
extension agents regularly to help (28.6) (15.7)
me

11 I get worried because I do not have 30 (42.9) 25 (35.7) 10 5(7.1) 3.14 A

labour regularly for my farming (14.3)
activities
12 I am usually worried about my 25 (35.7) 22 17 6 2.94 A
farm because this land does not (31.4) (24.3) (8.6)
belong to me
13 Usually, I am not happy being a 25(35.7) 2 13 10 2.88 A
farmer (31.4) (18.6) (14.3)
14 Usually, I get worried that 35 (50) 15 17 3 3.17 A
government policies do not favour (21.4) (24.3) (4.3)
farmers
15 Usually, I get worried about the 25(35.7) 25(35.7) 10 12 2.96 A
future of my farming business (14.3) (17.1)

16 Usually, I get worried about the 49 (70) 18(25.7) 3(43) 0(0) 3.66 SA
costs of inputs such as fertiliser,
labour and chemicals

17 Usually, I get worried about Fulani 38 (54.3) 22 10 0(0) 3.40 A
herdsmen intruding my farm (31.4) (14.3)

Source: Field Survey, 2015. (Figures in brackets ave the percentages of responses).

Table 2.
Identified agricultural stressors by crop farmers.
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For the identified stressors, in what ways have you been affected by these stressors?

Perceived stressor effects Frequency Percentage
Headache 66 94.0
Extreme tiredness 56 80.0
Forgetfulness 54 771
Sleeping difficulty 50 71.4
Back pain 48 68.6
Loss of temper 47 67.1
Relaxation problem 45 64.3
Excessive worry 43 61.3

Field Survey, 2015.

Table 3.
Perceived effects of stressors on crop farmers.

Perceived stressor Intensity of effects
effects

Mostly affected Occasionally affected Not affected Mean Remark

(MA) (0A) (NA)
Headache 45 21 4 1.68 MA
Extreme tiredness 50 6 14 1.89 MA
Forgetfulness 42 12 16 178 MA
Sleeping difficulty 40 10 10 1.80 MA
Back pain 47 1 22 193 MA
Loss of temper 20 27 23 1.43 OA
Relaxation problem 30 15 25 1.67 MA
Excessive worry 37 6 27 1.86 MA

Field Survey, 2015.

Table 4.
Intensity of the perceived effects of stressors among crop farmers.

Have you developed any planned coping strategies against the identified stressors?

Item Frequency Percentage
Yes 1 14
No 68 971
Do not know 1 14
Total 70 100

Field Survey, 2015.

Table 5.
Coping strategies adopted by crop farmers.

was 14 years. The 14 years average of schooling years reported in this study is an

indication that most of the respondents had tertiary education. The educational
status of respondents shows they are literate and could easily engage technology to
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improve their work and source for relevant information. Years of farming were
expected to influence skill acquisition and ability to adopt innovation in the pro-
duction in agribusiness. The study showed that the average years of farming stood
at 14 years, with a range of 4-20 years. The study showed that the average house-
hold size is four persons per household. The mean farm size among respondents was
9.3 hectares. This farm size is an indication that most of the farmers are small-
holders.

The findings from the study as shown in Table 2 showed about 98% identified
occupational-related stressors such as labour scarcity, poor transport infrastructure,
poor harvest anxiety, unfavourable government policies, uncertain future for Nige-
rian agriculture, poor access to credit facilities, poor market proximity, insufficient
funds and poor access to market information, among others. The study also shows
that most of the stressors are linked to insufficiency of resources.

Our research identified long hours of labour in farm workplace as a stressor. This
finding corroborated an earlier study in England and Wales by Simkin et al.. The
authors reported that about 70% of farmers worked more than 10 hours a day, a
practice that is unhealthy and hazardous [43]. The research conducted in Europe by
Katalin identified physical exhaustion leading to extreme tiredness as stressor. The
respondents admitted that this had affected their health negatively [44]. From our
own study, it could be implied that long hours of working on the farm will lead to
physical exhaustion leading to excessive tiredness which was identified by farmers
as one of the perceived effects of exposure to occupational stress. The study by
Phelps in North Yorkshire showed that farmers’ major stressors were government
policies and legislation, financial problems and time pressures [45]. Our study
corroborated these findings that poor credit access and unfavourable government
policies as regards financial concerns were identified as stressors. Other studies had
also suggested that financial concerns are a key source of stress to farmers. It was
also reported that hazardous working conditions and geographical isolation are also
significant concerns [46, 47].

A study in London by Hawton et al. reported that the majority of respondents
worried about money. The researchers further noted that the unclear boundaries
between farmers’ home and working lives made it difficult to escape from
occupational-related problems [48]. A study in North Yorkshire by Raine reported
that farmers perceived their occupation as becoming even more stressful and that
key factors in this were paperwork and finances [49]. The stressors for farmers
identified in a study by Booth and Lloyd were new legislation, paperwork and
media criticism of agricultural communities [50]. The results from a study in the
UK by Deary et al. found that stress was linked to government legislation and
increased bureaucracy [51]. Another study from the UK by the Health and Safety
Executives (HSE) showed that workload intensity, the non-controllability of certain
aspects of farming (such as disease and seasonality) and insecure futures and
finances were farm stress factors [18]. The findings from our own study corrobo-
rated these findings by identifying poor harvest anxiety, unfavourable government
policies and unpredictable weather conditions as stressors to crop farmers.
Unpredictable weather conditions are attributed to climate change impact, to which
Nigeria has been identified as being vulnerable since its economy is largely based on
weather-sensitive agricultural production systems [52]. Evidence has earlier shown
that climate change is already affecting crop yields in many countries [49, 53-55].
This climate change effect will affect farmers’ holistic well-being.

Other farm workplace stressors identified in this study that may be common to
developing nations due to their developmental stage include labour scarcity, uncer-
tain future for the agricultural sector, poor agricultural extension services/contact,
poor land availability, poor road infrastructure, unfavourable market prices, poor
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access to credit facilities, poor access to market information, high cost of farm
inputs, poor market for farm produce (in this case farmers produced but do not
have buyers leading to postharvest losses) and poor public perception for the
agricultural occupation (farmers are perceived to be poor and uneducated in the
Nigeria since most farmers are peasants).

We found poor labour availability as a stressor to Nigerian crop farmers. This
has been attributed to “push factors” such as poverty and unemployment, lack of
farmland, poor infrastructures, crop failures, famine, insurgence and long work
hours of farm work with lower wage than other employment opportunities such as
motorcycle riding business, all leading to rural-urban migration labourers from
rural areas.

Crop farmers identified uncertain future for their business as a stressor. This
could be due to the neglect that the agricultural sector had suffered in recent times
as a result of the nation’s overdependence on crude oil.

Inadequate access to agricultural extension services was identified as a source of
stress. Earlier studies in Nigeria have revealed that non-provision of relevant agri-
cultural information to farmers is a key factor limiting farmers’ productivity [6].
This has been attributed to insufficient number of extension agents. As revealed
from the agricultural development programmes (ADP) in 27 states of Nigeria, an
extension agent and farm family ratio of 1:826 was reported in Gombe State; this
was reputed to be the highest in Nigeria, while Niger, Lagos and Ebonyi States’
extension agent to farm family ratio is in the neighbourhood of 1:5000 [56]. With
this statistics, there will be poor agricultural extension contact leading to inefficient
information dissemination to farmers.

Poor access to land for agricultural activities by farmers in Nigeria could be a
stressor due to land grabbing challenges, the land use act of the nation and the land
tenure-related challenges that farmers encounter in their farm operations. Poor
road infrastructure is a major stressor for farmers as the road networks are bad and
this has led to high transport cost. The poor road network has led to postharvest
losses for farmers as such products attract unfavourable market prices. Crop
farmers also identified poor market for agricultural produce as stressor. Due to their
size of farms and financial capacity, these farmers are unable to add values to this
product and as such are sceptical on where and how to sell their farm produce.

In Nigeria, an average farmer depicts neglect and poverty, even though these
small-scale farmers produce the bulk of the food consumed in the country. Farmers
are not respected, and as such poor public perception for the agricultural occupation
was identified as a stressor to Nigerian crop farmers.

In recent time in Nigeria, Fulani herdsman intrusion to farmlands is a threat to
the existence of crop farming especially peasants. These farmers lack the capacity to
protect and secure their farmlands from herdsmen. This has recently contributed to
farm stressor among Nigerian crop farmers. Empirical evidence has revealed that
herdsman intrusion to farmland has contributed to crop yield reduction, poverty
due to farmers’ income decline and farmers’ displacement from their farms [8, 57].

Farm stress affects farmers’ physical, social and mental well-being. Further
findings from this study show that about 80% of respondents perceived that agri-
cultural stressors had affected them in a number of ways including back problem,
irregular sleep, relaxation problem, extreme tiredness, temper loss, excessive worry
and headache. The UK HSE found that the common effects of farm stressors on
farmers were back problems, lack of sleep, worrying about work, irritability and
feeling down [18]. Smith et al. [18] found that 20% of the respondents were
suffering from high levels of occupational stress, the effects of which were manifest
in terms of health complaints, disrupted family life and elevated levels of sick leave
and workplace accidents. Corroborating this, a study in Canada by Walker and
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Walker found that farmers scored higher than nonfarmers on a range of stress-
related symptoms, including chronic tiredness, forgetfulness, difficulty relaxing,
loss of temper, poor concentration, sleep disruption and back pain [58].

Evidence from this study further documented effects of farm stress on well-
being. Most of the respondents (about 98%) are yet to develop structured coping
strategies to deal with the stressors. This finding could be due to poor access to
stress management information among crop farmers in Nigeria.

Further findings from the study are shown in Table 6; the mean age was
49 years, with the age ranging between 25 and 65 years. This finding showed most
of the poultry farmers are about 50 years. Education has been noted as a tool for
change, and the level of education has been correlated to innovativeness of an
individual. The Nigerian educational system is 9 years of education in the basic
class, 3 years in the senior secondary and 4 years in tertiary totalling 16 years. The
average years spent in school was 15 years, with about 34 and 55% having secondary
education and degree qualifications accordingly. The 15 years average of schooling
years reported in this study shows that most of the respondents possessed tertiary
education. The educational status of respondents shows they are literate and could
easily give accurate information on stress-related issues in their businesses and
engage information technology in improving themselves on stress-related issues.
Years of experience in poultry were expected to influence the acquisition of skills
and capability to adopt technological innovation in poultry business. The average
years of poultry experience was 6 years, with about 50% in the class of 1-5 years.
The average of 6 years in poultry business is sufficient for farmers to give accurate
information on stressors in poultry business. Households had a median of four
persons, and the average farm size in terms of number of birds among respondents
was 151 birds/farmer. This farm size is an indicator that most of the farmers have
smallholdings for their birds. The average poultry income per cycle of production
was N80,450 ($224).

S/N Characteristics Value
1 Age (years)
Mean 49.20
Standard deviation 3.20
2 Years spent in school
Mean 14.5
Standard deviation 2.34
3 Poultry experience (years)
Mean 6.0
Standard deviation 1.12
4 Household size (persons)
Mean 4.0
Standard deviation 13
5 Farm size (no. of birds)
Mean 151 birds
Standard deviation 4.34
6 Income per cycle
Mean 80,450 naira ($224)
Standard deviation 1200

Field Survey, 2015.

Table 6.
Socio-economic characteristics of poultry farmers (N = 80).
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The findings revealed the classification of stress items. These items include
climate change effects. Notable effects includes reduction in egg size, reduction in
egg quality, reduction in egg shell thickness, continuous outbreak of diseases in
poultry and high death rate among birds were found to fairly affect (FA) poultry
farmers. The results of this study is similar to those obtained by [9] who submitted
that climate change (such as low rainfall, high temperature and other climatic fac-
tors) affects the cost of poultry production and also the spread of poultry disease. This
view was also shared by [10], who stated that variance in climatic variables can lead
to variance in poultry egg production, feed intake and outbreak of poultry diseases.

Farmers were found to be affected (AF) by stressors that are financial based
including poor credit access and high collateral demand. Farmers also reported that

Stress items Highly Affected  Fairly Not Mean
affected (AF) affected affected rating
(HF) (FA) (NF)

Freq % Freq % Freq % Freq % Total

Climate change

a. Reduction in egg size 09 112 21 262 32 40.0 18 225 182 228 (FA)

a. Reduction in egg 06 75 18 225 31 387 25 313 165 2.06
quality (FA)

a. Reduction in eggshell 04 50 12 150 51 637 13 163 167 2.09
thickness (FA)

a. Continuous outbreak 06 75 11 137 38 475 25 313 158 197 (FA)
of diseases in poultry

a. High death rate 04 5.0 15 18.8 27 337 34 425 149 1.86 (FA)
among birds
Financials
a. Poor credit access 28 350 36 450 16 20.0 O 0 252 3.15 (AF)
a. High collateral 21 263 32 40.0 27 337 O 0 234 292 (AF)
demand
Health
a. Highly demanding 41 513 21 263 18 225 0 0 263 3.28 (AF)
and time-consuming
a. Highly stressful 31 388 30 375 19 237 0 0 252 3.15(AF)
Institutional
a. Poor government 54 675 36 450 O 0 0 0 324 4.0 (HF)
support
a. Poor policies 63 787 17 213 O 0 0 0 303 3.79 (HF)
a. Poor market for 30 375 32 400 18 225 O 0 252 3.15 (AF)
product
a. Poor market prize 32 40.0 33 412 15 188 0 0 194 2.42 (FA)

Business management

a. Inadequate access to 14 175 27 337 11 138 18 225 177 221(FA)
relevant trainings

a. Inadequate access to 32 40.0 18 225 17 213 13 163 229 2.86(AF)
inputs

a. Inadequate access to 08 10.0 08 10.0 28 350 36 450 148 1.85(FA)
farm labour
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Stress items Highly Affected  Fairly Not Mean
affected (AF) affected affected rating
(HF) (FA) (NF)

Freq % Freq % Freq % Freq % Total

a. Inadequate access to 06 75 21 263 30 375 23 287 170 212 (FA)
clean water

a. Poultry waste disposal 06 75 24 30.0 40 50.0 10 125 186 2.32(FA)
issues

a. Poor light and energy 18 225 34 425 15 188 13 162 217 271 (AF)
access

Field Survey, 2015.

Table 7.
Poultry-related stressors and perceived effects (N = 80).

S/N Disease Frequency % Remark
1 Malaria 21 26.3 3rd
2 Diarrhoea 9 11.3 7th
3 Headache 20 25 4th
4 Vomiting 1 13 12th
5 Catarrh 13 16.3 5th
6 Joint pain 22 27.5 2nd
7 Abdominal pain 1 13 12th
8 Respiratory difficulty 2 2.6 11th
9 Skin irritation 5 6.3 8th
10 Dizziness 10 12.5 6th
11 Muscular weakness 27 33.8 st
12 Heart problem 1 13 12th
13 Eye irritation 4 5.0 10th
14 Loss of appetite 5 6.3 8th

Field Survey, 2015.

Table 8.
Self-reported health issues among poultry farmers (N = 80).

they are affected by health stressors including highly demanding, time-consuming
and highly stressful. Farmers reported that their businesses were highly affected
(HF) by poor government support and policies. Business management stressors
were identified and affected by farmers including inadequate access to inputs and
poor energy access/stability (see Table 7).

As shown in Table 8, the prominent health issues reported among poultry
farmers in Nigeria include muscular weakness, joint pain, malaria, headache and
catarrh accordingly. As seen in Table 9, about 63% were yet to come up with
planned coping strategies to the stressors. However, 20% reported they have
adopted coping strategies, and these include intensive and semi-intensive systems
of poultry keeping where the birds are kept within a cage or in a poultry and the
required warmth needed particularly in cold weather is generated artificially
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Have you developed any planned coping strategies against these stressors?

Response Frequency Percentage
Yes 20 25

No 50 63

Do not know 10 12
Total 80 100

Field Survey, 2015.

Table 9.
Response to stressor coping strategies (N = 80).

through the use of electricity. In coping with financial challenges, some of the
poultry farmers resolved to self-financing, borrowing from family members and
taking loans from cooperatives as well as banks. Some farmers cope with health
challenges by observing adequate rest, while others maintain good hygiene and
good housekeeping in the poultry to reduce the risk of infections, among others.
Due to poor access energy supply, poultry farmers resolve to the use of generators,
solar panels and inverters in providing energy particularly for the storage of poultry
products.

4, Conclusion and recommendations

We concluded that exposure to work-related stress is common in the Nigerian
crop and poultry workplaces in Nigeria. This finding could be linked to the com-
posite nature of agricultural work and the way agriculture is practiced in Nigeria.
Agricultural stressors affect farmers’ total well-being. The elimination of stressors
removes stress. Identifying stress factors (stressors) is the first stage in designing
efficient stress management plan. The identified stressors by farmers are develop-
mental, economic, environmental, institutional, governmental, sociocultural and
educational/information and business management based, among others. Most of
the identified stressors are due to failure on the part of stakeholders of the industry
in carrying out their responsibilities. These farmers were able to identify these
stressors, engaging a stress management-oriented attitude which is the most excel-
lent agricultural health practice that can improve agricultural stress management.
Our recommendations include:

i. Researchers should engage in field experiments using randomised control
trials in the design of appropriate interventions to reduce stress among
poultry and crop farmers.

ii. Targeted agricultural enterprise insurance package should be developed with
collaboration with farmers to help reduce stress among farmers.

iii. The government, foreign development partners and the private sector have
been the major stakeholders supporting agricultural productive activities in
Nigeria. These stakeholders should embark on stress management campaign
and surveillance among farmers to improve mental health.

iv. These stakeholders should help farmers in their challenged areas including
infrastructure provision, favourable agri-policies, credit facilities, input
access, stock grazing reserves for herders and prompt extension services.
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v. Based on our findings from the intensity of the perceived effects of stress,
there should be integration of mental health focused on agricultural health in
primary health care by the Nigerian government.

vi. Farmers should engage in the good use and management of their time as good
time management practices and planning can reduce workplace stress.
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Chapter 4

Psychosomatic Pain

Ertugrul Allahverdi

Abstract

Disorders that are not clearly attributable to an organic disease are called
somatoform disorders. Their symptoms are called psychosomatic symptoms and
include insomnia, fatigue, and weakness. These disorders can also be associated with
heartburn, depression, irregular heartbeat, dizziness, pain, cardiovascular prob-
lems, gastrointestinal discomfort, erectile dysfunction, a sensation of pressure in
the throat, chest problems, hallucinations, and double vision. Somatoform disorders
can be an expression of untreated mental pain and life experiences, resulting from
serious loss, profound personal injury, or disrespect. Such symptoms occur in almost
all humans, but these disorders can have a serious effect in 4-20% of the population.

Keywords: psychosomatic, pain, chronic pain, stress

1. Introduction

Psychosomatic pain: “A combination of symptoms of physical pain in various
body areas that occur during any life period, where treatment is sought for the pain
by going to many health clinics, and resulting in disruption of social and/or occupa-
tional activities” [1-3].

“Soma” means the body. “Psychosomatic” diseases in psychiatry are mainly
due to psychological causes that are not based on an organic etiology or physical
disorders.

It is currently believed that conscious or unconscious emotions, thoughts, and
behaviors are also effective in psychosomatic disease in biological organisms and
should be evaluated together with the dual thoughts related to the body and mind
status. The patient may use more atypical and exaggerated expressive words from
time to time when defining psychogenic pain. The localization and periodicity of
the patient’s pain can also be persistently atypical. The pain of the patient usually
begins after some important life events and stresses. The emotional burden of the
factors stimulating and triggering pain is reflected in the patient’s voluntary pos-
ture and the relevant muscle groups. A psychological dimension, depression and
anxiety are usually noted among the accompanying symptoms. It is noteworthy
that the characteristics of the pain do not conform to anatomical facts and physi-
ological functioning. Besides, the response to analgesics is also often atypical.
Accompanying symptoms such as anger, impatience, helplessness, boredom, and
restlessness must be considered in patients with psychological pain.

Both psychosocial and biological factors always play a role in the development
and pathophysiological mechanism of psychogenic pain [1-4].

The Diagnostic and Statistical Manual of Mental Disorders (DSM-IV) reference
book of diagnostic criteria in psychiatry explains psychosomatic diseases as fol-
lows [1-3]:
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“A combination of multiple physical symptoms that occur within a period of time,
with continuing search for treatment, and resulting in deterioration of social or
professional life”

The following criteria must be present to make a diagnosis of a psychosomatic
disorder according to the DSM-IV:

* Having at least four separate pains (headache, abdominal pain, pain in the arms
and legs, back pain, etc.)

* Two gastrointestinal tract symptoms (nausea, bloating, vomiting without preg-
nancy, diarrhea, gastric irritation)

* One sexual function or genital system symptom (menstrual irregularity, impo-
tence in men, sexual aversion to women and men, etc.)

* One neurological symptom (impaired balance, regional paralysis or decreased
strength, difficulty swallowing, double vision, deafness, loss of consciousness,
etc.)

* Lack of an organic disorder to explain these symptoms as a result of medical exami-
nation, labovatory investigations, and imaging methods

* No addiction to alcohol, drugs, or other substances
* Insecure and skeptical approach to psychiatric examination

* Stress is one of the major causes of psychosomatic diseases. Stress causes many
bodily functions to deteriorate or not work properly.

* The most common trigger of psychosomatic diseases is loss and separation.

The American Board of Medical Specialties and the American Psychiatry and
Neurology Board have approved specialization in psychosomatic medicine in 2003.
This decision has emphasized the importance of this field and also reintroduced the
widespread use of the “psychosomatic” term [1-3].

The Diagnostic Criteria for Psychosomatic Research (DCPR) are considered to
be more explanatory than the DSM-IV [1-3].

2. DCPR definition criteria

Persistent somatization subjects with a psychosomatic disorder are believed to
have a higher incidence of other nonfunctional system (chronic fatigue) syndromes
in the future with this approach, and these are called “multisomatoform disorder,”
“pure somatization,” or “chronic somatization.” The functional somatic symptoms
secondary to a psychiatric disorder are as follows:

a.Conversion symptoms
b.Anniversary reaction: the anniversary reaction defines the somatic, emo-

tional, and behavioral responses at the anniversary of the period where a loss
has been suffered.
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2.1 Abnormal behavior

a.Health anxiety: the health anxiety concept includes many different types of
beliefs and fears related to illness and pain.

b.Fear of illness: fear of illness is the unsupported and persistent fear that a
specific illness (such as AIDS or cancer) is present despite examination results
and assurances to be contrary, as defined in the DCPR.

c.Denial of illness: the denial concept as specified in psychoanalytic theory is
an ego defense mechanism against unpleasant thoughts. Denial has later been
included in the emotion-focused coping strategies when faced with stressful
conditions.

d.Fear of death (thanatophobia): this is a sudden feeling or belief that the sub-
jectis about to die despite the lack of a medical reason. It must not be confused
with the fear of unavoidable death.

3. The psychological aspect of disease: psychological factors influencing
medical conditions

Demoralization (lack of resistance): hopelessness is the most important
aspect. There is a loss of the feeling of usefulness/effectiveness. Mood reactivity is
usually preserved.

Alexithymia: alexithymia is a personality type that is characterized by difficulty
in recognizing emotions, difficulty communicating, and a cognitive structure and
operative thought that focuses on external focus and external center adaptation.

Type A behavior: Type A behavior leads to taking care of more work in con-
tinually shorter times. Coronary disorders are more common in these subjects. They
have irritable mood and are impatient and agitated.

Irritable mood: irritable mood is characterized by decreased anger control and
usually results in verbal or behavioral bursts of anger.

It is important to have knowledge about the pain and its variety before psychoso-
matic pain, because pain can cause psychosomatic problems as well as result.

Pain is thought to be an important clinical and socioeconomic problem all
around the world. We investigated the incidence, prevalence, and economic burden
of pain conditions in children, adolescents, and adults based on the electronic
scanning of databases for articles published between 2000 and 2014 in this review.
Differences in methodology and the epidemiological studies make it difficult to give
precise predictions of prevalence and incidence; however, the economic burden of
psychosomatic pain is clearly high. There is a need to develop concepts and methods
to examine pain from a population perspective and to advance the development
of pain prevention and management strategies. Family physicians and clinicians
have great responsibilities in the diagnosis and treatment of pain and especially
psychosomatic pain within this context. The participation of physicians in multidis-
ciplinary training and studies is also a fundamental principle [3, 5].

It is appropriate to explain psychosomatic pain primarily in accordance with
general principles. Pain is a defining characteristic in the diagnosis of many
diseases. It can serve as an index of the symptoms and activity of the disease or
diseases and as a prognostic indicator and a predictor of the use of health care for
the underlying etiology [1, 2]. The International Association for the Study of Pain
(IASP) and the World Health Organization (WHO) describe pain as “an unpleasant
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sensory and emotional experience associated with or described in relation to real

» <«

or potential tissue damage or associated with such damage,” “an unpleasant sensory
and emotional experience associated with existing or possible tissue damage or
associated with such damage,” and “a protection mechanism” [2].

An overview of the epidemiology and economic burden of pain conditions in
children, adolescents, and adults is summarized below under the relevant headings.
The incidence and prevalence of pain conditions as well as the risk factors and the
effect of pain on individuals have also been described. The wide range of pain con-
ditions in clinical and research areas include pain in children and adolescents, spinal
pain, neuropathic pain, musculoskeletal pain, and fibromyalgia/chronic diffuse
pain. In addition to the factors associated with the prevalence of pain, the indi-
vidual, economic, and social burden of pain conditions should also be considered.
4. Classification of pain

1. According to neurophysiological mechanisms

a. Nociceptive

b.Somatic

c. Visceral

d.Neuropathic (non-nociceptive) central or peripheral
e. Psychogenic

2. According to the duration

a.Acute
b.Chronic

3. According to the etiologic factors

a.Cancer pain

b.Postherpetic neuralgia

c. Pain due to sickle cell anemia
d.Arthritis pain

4. According to the pain region

a.Headache
b.Facial pain

c. Low back pain

d.Pelvic pain
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Before making a diagnosis of psychogenic pain, somatic pathology must be
definitely eliminated. A diagnostic nerve block can be used for the diagnosis, and
psychological or psychiatric conditions should be evaluated as a factor in pain etiol-
ogy using the criteria in the DSM-IV and DCPR classifications. One must know the
general pain definitions, classifications, and criteria well to be able act objectively
when dealing with the diagnosis and criteria of psychosomatic pain. Psychosomatic
pain is often found in the etiology together with the definitions provided below
[1-3, 5].

5.Pain incidence and definition

Describing the epidemiology of pain is difficult because of the subjective nature
of symptoms and the lack of consensus on the definitions of specific diagnoses and
conditions. It is problematic to identify pain areas, especially with musculoskeletal
pain. Many pain conditions are episodic, and the majority of patients express recur-
rent symptoms at varying intervals and durations during periods with and without
pain. The actual incidence of most pain conditions may therefore remain unknown.

Similarly, study results vary due to differences in the identification of diffuse
pain cases and the specific diagnosis. While case definitions may also vary depend-
ing on the duration, intensity, or psychological burden of pain in the patient, the
diagnoses are based on subjective patient experience, clinical tests, or results of
imaging and pathological studies. It may be difficult to compare studies reporting
different periods of prevalence (e.g., timepoint, weekly, monthly, lifetime) [5].

6. The incidence and distribution of pain
6.1 Pain in children and adolescents

Pain conditions in children and adolescents have gradually become the focus of
the scientific literature in recent years. The occurrence of pain in children evidence
as indicates childhood or adolescence pain can predict adulthood pain. Children
with pain discontinue their education or become withdrawn. Physical inactivity is a
possible result. Low back pain, headache, and abdominal pain are the most common
types of childhood and adolescence pain.

The reported 1-year incidence of low back pain in children and adolescents
varies from 11.8 to 33.0% (median, 22.4%), while the 1-month prevalence varies
from 9.8 to 36.0% (median, 22.9%). Since there are a lower number of studies on
the prevalence of neck pain (49.0%) and upper back pain (30.0%), some doubt
remains about the accuracy of these predictions. A systematic review of chronic
pain epidemiology in children and adolescents (pain continuing for more than
3 months) has reported that the 1-month prevalence of chronic back pain was
between 18.0 and 24.0% (median, 21.0%) [6-9]. In addition to these predic-
tions obtained from systematic reviews, the 1-month prevalence of low back pain
was reported to be 37.0% in more than 400,000 children and adolescents aged
11-15 years [10-14].

The predicted 1-month headache prevalence in children and adolescents is 26.0—
69.0% (median, 47.5%) in systematic investigations. Swain et al. have reported this
figure to be 54.1% in a survey based on 312 schools [15]. Recurrent abdominal pain
(at least three episodes that limit the child’s functions for at least 3 months) is the
focus of most childhood and adolescence pain studies [16]. Recurrent abdominal
pain prevalence has been reported as 0.3-19.0% (median, 8.4%) [17] and 3.8-41.2%

41



Effects of Stress on Human Health

(median, 12.0%) [7]. Childhood and adolescence monthly multiple pain prevalence
was 12.1-35.7% (median, 23.9%).

Further studies on pain epidemiology in children and adolescents are still
required to evaluate the effect of age on the pain prevalence. The effects of
the increased pain rates in childhood and adolescence and of the transition to
adolescence on the incidence and prevalence of pain conditions are not clear at
present [17].

6.2 Spinal pain

Spinal pain, and especially low back pain, is a common problem that most
people experience at a certain point in their lives. The lifetime prevalence of low
back pain is reported to be between 51.0 and 84.0%. There are many studies on the
epidemiology of low back pain compared to other pain conditions.

Predictions for the 1-year first low back pain events varied between 6.3 and
15.4% (median, 10.9%) in one review [18] and between 13.5 and 26.2% (median,
19.9%) in others [11, 16, 18-22]. Predictions of the 1-year incidence of low back
pain events (including patients with previous episodes) vary between 1.5 and 38.9%
(median, 20.2%). Many people who experience activity-limiting low back pain
recover quickly [23], but some have recurrent pains [24]. Predictions for the 1-year
recurrence vary between 24.0 and 80.0% (median, 52.0%) [18].

Important information is present on the prevalence of low back pain. The
1-month prevalence is predicted to be between 24.0 and 49.5% (median, 36.8%)
[25]. The prevalence of thoracic spine pain varies between 1.4 and 34.8% (median,
18.1%) [26], while the 1-month prevalence of neck pain varies between 15.4 and
45.3% (median, 30.4%) [27].

Chronic low back pain (CLBP) is usually defined as low back pain continuing for
more than 12 weeks [28]. The prevalence of CLBP in the general European popula-
tion has been predicted as 5.9-18.1% (median, 12%).

6.3 Neuropathic pain and sciatica

Neuropathic pain has been defined by the International Association for the
Study of Pain as “pain caused by a lesion or disease of the somatosensory nervous
system” [29]. It is differentiated from other inflammatory conditions by character-
istic signs and symptoms such as “burning” or “freezing,” numbness, tingling, or
“pins and needles” sensations [29]. There are only a few studies on the incidence
and prevalence of neuropathic pain in the population.

Chronic pain with neuropathic features has a prevalence of 0.9-17.9%
(median, 9.4%) [13]. Prevalence in cancer is 19.0-39.1% (median, 29.1%) [14]. The
incidence is 3.9-42.0 per postherpetic neuralgia, 12.6-28.9 for trigeminal neuralgia,
0.2-0.4 for glossopharyngeal neuralgia, and 15.3-72.3 for painful diabetic periph-
eral neuropathy, respectively, all per 100.000 person years [13].

Sciatica is also called radiculopathy, nerve root compression-irritation, nerve
root pain, or lumbosacral radicular syndrome [30]. The pain is believed to arise in
the lumbar spine but is felt in the leg pain by the patline. The 1-year sciatica inci-
dence is reported as 9.3% [30]. The 1-month sciatica prevalence varies between 0.4
and 16.4% (median, 8.4%) [31].

6.4 Musculoskeletal pain

Musculoskeletal system disorders are among the most common causes of dis-
ability and incapacity, especially in the elderly [32]. Upper extremity pain is also
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common; monthly shoulder pain symptoms are present in 18.6-31.0% (median,
24.8%) of adults [33]. Monthly knee pain prevalence in adults is 13.0-28.0%
(median, 20.5%) [34]. The prevalence was 28.0, 15.0, and 14.0% for foot ankle and
toe pain in a review combining the reported figures [35].

6.5 Fibromyalgia and chronic diffuse pain

Chronic diffuse pain is defined as the presence of chronic pain with diffuse
localization [36]. The American College of Rheumatology defines chronic diffuse
pain as bilateral axial skeleton pain continuing for 3 months or more in its 1990
guidelines [37]. Fibromyalgia diagnostic criteria have been defined using the same
definition [38]. Some fibromyalgia prevalence figures are 2.0-5.0% in the USA,
0.7% in Denmark, and 10.5% in Norwegian women. Fibromyalgia is a clinical
diagnosis similar to other chronic pain conditions, and the lack of a clear definition
therefore limits the comparison of prevalence predictions. The diagnostic criteria
for fibromyalgia in the American College of Rheumatology’s 2010 Criteria include
the evaluation of diffuse pain together with the other symptoms (such as fatigue
and cognitive symptoms) to develop a more specific case definition [38]. Future
studies on the epidemiology of fibromyalgia are likely to increase the accuracy of
current prevalence predictions by using this definition [39].

7. Prevalence tendencies over time

Only a few studies have evaluated the prevalence of pain conditions, and most
have focused on the prevalence of low back pain. Palmer et al. [40] reported that
the 1-year prevalence of low back pain increased by 12.7% over a 10-year period
from 1987 to 1997, and this increase was associated with gender, age group, social
class, and residence area. A contrasting decrease in the 1-month prevalence from
26.1t0 22.6% has been reported over a 7-year period in another study [41]. The
chronic low back pain frequency In the USA has increased from 3.9 in 1992 to 10.2%
in 2006 [42].

8. The effects of pain on health

Pain, and especially chronic pain, creates a significant burden for patients
and their families. It adversely affects the general health perception, significantly
inhibits daily activities, is associated with depressive symptoms, and significantly
and negatively affects the relationships and interactions with others. The World
Health Organization Global Burden of Disease uses the term “disability” to assess
the potential for non-mortality-related disease. They define disability as any
short- or long-term loss of health [43]. Disability-adjusted life years (DALYs) and
years lived with disability (YLDs) are needed to measure and compare the limita-
tions of a wide range of disorders associated with pain. Pain-related disorders that
are characterized or defined by the presence of pain (low back pain, neck pain,
other musculoskeletal disorders, migraine, and falls) constitute 5 of the top 10
conditions responsible for YLDs in the world. Acute low back pain has caused 83
million DALYs, and according to the effects of the chronic types of back pain, this
constitutes 10.7% of all YLDs [43]. Neck pain and migraine/headache each account
for about 24 million DALYs. Other musculoskeletal disorders are responsible for 28
million DALYs and traumas due to falls for 19 million DALYs. Other important con-
tributions include osteoarthritis (17 million DALYs) and accident-related injuries
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(13 million DALYs) [44]. These results for 1990 and 2010 supersede all previously
published Global Burden of Disease results.

9. Risk factors for pain

It is difficult to determine the factors initiating pain episodes in the population
as studies only specify an estimate due to the differences in the methodology and
reporting. It is necessary to focus on the main risk categories such as age, gender,
social group, and individual factors. Generally, there is no evidence for the risk
factors of pain. Future studies that evaluate all aspects of the pain experience from
both the individual and the population point of view are needed. These studies
must employ multidimensional methods in the case of psychosomatic pain.

10. Age and gender

Studies on pain in children and adolescents have shown that females generally
suffer more pain than males. The relationship between pain and gender is clear in
adults. Females report more severe pain, more frequent pain, and longer-lasting
pain than males in most studies. However, it is not known whether this gender
difference is due to underlying biological pain mechanisms or the effects of psycho-
logical and social factors.

As regards age, the prevalence of some pain disorders such as back pain increases
from childhood to adolescence. The effect of age is not relevant on the pain preva-
lence in the elderly as some studies report that it increases, while others report it
decreases with age. The effect also varies by gender and the pain location [41]. It is
believed that musculoskeletal pain is most common in adults in the employment age
and the prevalence therefore decreases from the middle of the sixth decade [41].
However, recent studies have shown that pain continues to be a widespread and
serious problem in the elderly. The prevalence of chronic pain in the active elderly
(>65 years) varies between 25.0 and 76.0%, while it is much higher in the sedentary
elderly at between 83.0 and 93.0% [41].

11. Social factors

The role of social factors continuously increases throughout life [45]. The
socioeconomic status is usually measured by the complex created by education,
income, and occupation. Many studies in children and adolescents have evaluated
the relationship between pain and socioeconomic status, but there is some evidence
of a conflict between these studies [7]. An inverse relationship is present between
the socioeconomic status and pain prevalence in adults. The data show that lower
educational status, low income, and being unemployed are related to increased pain
prevalence [5].

More recently, pain prevalence studies have been conducted in populations of
various cultural, ethnic, and socioeconomic statuses. Native Americans, Alaska
Natives, and Aboriginal Canadians have been found to have a higher prevalence
of pain than the general population of the United States [45]. Studies in Africa
have found the 1-year prevalence of pain to be 33.0% in adolescents and 50.0%
in adults [46]. This value is higher than reported in studies conducted in most
Western countries (mean prevalence of 38.1%) [25]. However, it is difficult to make
a definite comparison due to the differences in methodology. Another study based
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on the World Bank Human Development Index has reported the prevalence of
chronic pain to be 24.8% in less developed countries and 28.1% in more developed
countries [47].

12. Individual factors

Various individual risk factors have been associated with the development of
pain disorders. The demands of employment, lack of job security, an immobile
job position, dissatisfaction with work, low levels of social support at work, and
vibrating bodily work conditions have been associated with various occupational
factors that lead to musculoskeletal pain. Individual lifestyle factors that create
health problems such as smoking and obesity can also play a role in the develop-
ment of pain disorders [34]. The psychosocial variables believed to influence the
pain prevalence include stress, anxiety, lack of sleep, depression, low self-confi-
dence, and the presence of chronic health problems (irregular heartbeat, dizziness,
pain, cardiovascular problems, gastrointestinal discomfort, erectile dysfunction,
feeling of lump or pressure in the throat, chest problems, hallucinations, and
double vision).

Pain and disorders that are not clearly attributable to an organic disease are
called somatoform disorders. These disorders can be an expression of untreated
mental pain and life experiences resulting from serious loss, profound personal
injury, and disrespect. These symptoms occur in almost all humans, but they can
become a serious problem in 4-20% of the population [1-3, 5-9, 48].

Genetic research on pain is increasing, and chronic pain is being seen as a classic
example of the gene—environment interaction [49]. It is generally believed that the
first trigger of chronic pain syndromes are inflammatory processes or nerve trauma.
Once chronic pain develops, the pain intensity and response to analgesics are also
quite variable. However, evidence is lacking regarding the influence of genetic
effects and the interaction with psychosocial environmental factors as regards
the development of chronic pain. Patients with chronic pain feel that the cause is
life challenges, but the disease also makes life more difficult. This contradictory
approach is related to the importance attributed to the pain. A person with intra-
psychic conflict may not have to express the problem verbally and may have to use
the organs to do so (alexithymia).

The presence of enhancers in the environment: one example is caring for one’s
wife when she has pain but not caring when she does not. Other examples are as
follows: finding comfort by suffering pain for a bad action; excessive interest in pain
and then relaxing when the test results are normal (somatization); and feeling sure
an illness is present and changing physicians frequently (hypochondriasis).

Type A persons (hasty, impatient, hyperactive) perceive pain more easily
than type B persons (calm, cool), probably due to autonomic hyperactivity. The
risk of hypertension and coronary heart disease is 3-5 times higher in type A
persons [50, 51].

13. The financial effects of pain
13.1 Total cost

The cumulative cost of chronic pain to the patient, the health-care system, and
the economy is huge. In Australia, with a population of 22.7 million, the total annual

cost of chronic pain was estimated as 34.3 billion dollars in 2007 or 10.847 dollars
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per person [52]. The total cost in Europe is estimated as 1.5-3.0% of the European
GDP [53]. In the USA, approximately 100 million adults have been affected by
chronic pain in 2008, including joint pain and arthritis [54]. The total cost in 2010
was 560-635 billion dollars. The annual cost of pain is higher than that of heart
disease (309 billion dollars), cancer (243 billion dollars), and diabetes (188 billion
dollars) [53, 55-60].

The term psychosomatic means the person. It combines two basic components,
including the mind and the body. The reason is that physical complaints are at the
forefront. However the research will investigate if there are any physical symptoms
to explain such bodily complaints.

There is no medical illness, and this is a definable psychiatric disorder.

14. Examples of psychological problems seen with psychosomatic pain
disorders

1. Somatoform disorders: (a) somatization disorder, (b) conversion disorder,
(c) pain disorder, (d) hypochondriasis, and (e) body dysmorphic disorder

2.Mood disorders: (a) generalized anxiety disorder (objective anxiety, neurotic
anxiety, or traumatic anxiety and moral anxiety), b) panic disorder, (c) agora-
phobia, (d) dysthymic disorder, and (e) major depressive disorder

Pain experts still do not know whether pain is one of the senses or an experience.
The fact that pain can be learned and that it can be affected by beliefs, expectations,
and emotional states is quite important in its diagnosis and treatment. It is known
that psychological disorders increase pain, while extreme fear, stress, and shock
decrease pain. Many studies have reported that cultural norms and expectations
play a major role in feeling pain and the related behavior.

The gate control system that monitors pain is especially influenced by neurotrans-
mitter modulation that is associated with cortical stimulants in anxious subjects. The
lack of an adequate 5-hydroxyl tryptamine (SHT) level in the synapse disturbs pain
perception and decreases the pain threshold and pain tolerance [50, 51].

The physical and psychological problems of the person described under the
following titles also play a role in psychosomatic pain.

Emotional crises. Emotional crises and chronic distress can lead to various
psychosomatic complaints. The whole organism can be affected and the effects are
therefore not listed here.

Somatoform pain disorder. Somatoform pain disorder is characterized by
intense and agonizing pain that is subjectively felt in a part of the body for at
least 6 months and that cannot be reasonably explained by a physical disorder or
physiological event. The onset of the pain is related to a significant problem that
has created serious emotional and/or psychosocial stress, conflict, or trauma. The
increased interest in the person and the medical care received are the possible
gains from the disorder. When compared with somatization disorders, these pains
are long-lasting, and the patient focuses on them. The differential diagnosis of
pain syndromes requires differentiation of organic physical pain from histrionic
processing.

Dissociative disorder. The absence or modification of physical functions
without a physical cause is usually the result of an intrapsychic conflict and can
lead to psychogenic paralysis, coordination disorders, tremors, and myoclonus
(muscle twitching).
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Major depression. Major depression affects the entire body including the
metabolism and the musculoskeletal system. Inactivity or pain syndromes may be
present. The pain, lack of exercise, social withdrawal, smoking habits, and malnu-
trition lead to significant difficulties in the patient’s life.

The patient comes to the doctor because of the somatic complaints as he/she has
usually not noticed the depression: it is therefore not an independent disease. It is
possible to determine the real psychic etiology during the examination if retrospec-
tive evaluations are also performed. Neurobiological studies have demonstrated that
somatic symptoms are associated with brain dysfunction that is also responsible for
depression. Psychological pain and emotional pain have been shown to cause activa-
tion of the same sites as physical pain stimuli on MR investigations.

Evaluation of the stress axis. The documentation of neuroendocrine abnormal-
ities in cases of depression and pain have revealed the parallel course of the func-
tional changes in depression and pain and the hypothalamus-hypophysis-adrenal
axis with excess production of corticotropin-releasing hormone (CRH). It is also
known that a deficiency in the serotonin and norepinephrine monoamines can play
an important role in the decreased inhibition of pain pathways and the development
of somatic symptoms in depression [50, 51].

Comorbid symptoms. Masked depression can have various symptoms.
Urogenital system symptoms include dysuria, painful urination and defecation,
signs of urinary and fecal incontinence, functional prostate problems (prostatitis),
and bladder dysfunction in women without additional genital muscle weakness.
There may also be upper abdominal discomfort, bloating, colic-like abdominal
discomfort, stomach pain, and constipation [51].

Weakened immune system. Negative emotions such as fear and anger perma-
nently weaken our immune system and defense. The risk of catching infections such
as influenza increases many times, and wounds heal slower and in a worse manner.

Sleep disorders. Sleep problems are common when pain is present. Lack of
sleep affects both the social life and performance of the patient. Fatigue can lead
to depression and accidents. Sleep disorders have various signs such as difficulty
falling asleep, waking up frequently and quickly, long period of staying awake
during the night, being irritable, superficial sleep, loud and irregular snoring, leg
restlessness, waking up early in the morning, and disturbing thoughts. Anger and
hopelessness can also have a strong effect on sleep disorders.

It has recently been found that our brain is active in a very special manner
during sleep. The brain sends impulses, produces active substances, and is involved
in coding and storing data 24 h a day with its 100 billion nerve cells, and it is the
organ that benefits most from a good night’s sleep. This has been demonstrated with
decreased brain capacity when we get little sleep. The first sign of cerebral fatigue is
difficulty with concentrating and performing coordinated tasks such as driving or
tasks that require a great deal of attention. We then become irritated and feel pain
because of the related fatigue.

Sleep apnea. Snoring during sleep is present in 10-30% of adults and it is usually
not dangerous. However, pauses in respiration during sleep are an indicator of sleep
apnea syndrome, which affects approximately 3 million people in Germany alone.
The most common type of the disorder is “obstructive sleep apnea.” The pharyngeal
muscles relax excessively and do not let air pass, leading to a pause in the respiration
during sleep. This breathing problem goes on for about 2 min, usually with explo-
sive snoring, and the subject then starts to breath normally again. In severe cases,
these periods of paused respiration can recur hundreds of times every night. These
patients are usually prone to falling asleep during the day, and the muscles can be
weak and painful.
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The most important diagnostic step in the diagnosis of sleep apnea syndrome
is talking to the patient and family. In case of increased sleep apnea suspicion, the
next step is a sleep laboratory investigation. Electrodes record the ECG, blood pres-
sure, and brain waves; observe movements of the eyes and legs; measure the oxygen
content of the blood; and record each snoring and breathing sound during this test.

Lungs: shortness of breath. Our breathing becomes quite shallow in case of stress,
depression, or sadness. The lungs receive less oxygen and can provide less oxygen to the
blood, increasing the risk of infection. Pneumonia is five times more common in the
elderly than in healthy subjects.

Coronary heart disease and somatization disorder. Somatization disorder and
pain syndromes develop after a heart attack in approximately 30% of all patients. A
heart attack is experienced as a “spontaneous infarction.” Physician appointments
are frequently avoided and the recommended medication is not used. This increases
the risk of new infarction development two to four times when added to the biologi-
cal changes in the metabolism.

The infarction risk is increased several times (deaths due to a heart attack are
four to five times more common in depression patients). The more severe the
somatization disorders, the worse the prognosis of a heart disorder. Factors such as
emotional stress, dissatisfaction with work and the partner, anxiety, and long-term
stress increase the heart attack risk more than classical risk factors such as smoking
and high blood pressure.

Hair problems. The reason for white hair is mineral deficiency in the hair and
scalp, and there can be several causes: decreased nutrition due to age, acidity or
nutritional disorder, and psychological reasons. Mineral intake is decreased with
fear or stress, resulting in hair loss or white hair.

Skin disorders and skin structure problems. The metabolism slows down and
the body functions deteriorate during stress. Free radicals that attack the skin cells and
slow down the regeneration of the natural protective layer are created. The skin ages
faster and spots develop. The face appears stressed.

Gastric disorders. Gastric absorption becomes difficult in patients with
repressed emotions, anger, or anxiety. The stomach becomes tense with stress and
anger, leading to increased gastric acid secretion. This in turn causes heartburn
and can result in gastric ulcer, bloating, nausea, and cramps. Many subjects suffer
from irritable stomach or irritable colon. Psychological components also play a role.
Excitement and anxiety increase irritable stomach or irritable colon symptoms.

15. Examples of psychosomatic comorbidity in orthopedics

It is very important to investigate the relationship of psychosomatic pain in
many patients admitted between orthopedics and traumatology clinics. In this
context;

Osteoarthritis (arthrosis). Depression leads to a long period of internal stress
and increased muscle tension, causing a predisposition to motility disorders,
immobility, and arthritis. The patient usually sees an orthopedist before going to a
neurologist.

Fractures and depression. Patients suffering from depression for a long time
can be exposed to fractures more commonly as the mineral content of bone is
decreased. Heavy psychological burdens can significantly decrease the blood
oxygen content in the elderly as the breathing becomes superficial. The cells cannot
receive adequate nutrition and renewal deteriorates. Inflammation and arthritis can
develop in the joints.
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Orthopedic pain syndromes. Orthopedic surgeons believe that back pain is the
result of emotional problems, not organic ones, in most cases. If job dissatisfaction
is high, the person feels overwhelmed and does not seek solutions to change the cir-
cumstances, leading to a high risk of pain as the spinal system reacts very strongly
to mental stress.

Neuropathic pain. Approximately 6% of Germans are affected by neuropathic
pain. Atleast 20% of the patients at pain centers suffer from neuropathic pain
syndromes. Peripheral neuropathies can commonly develop after postherpetic
neuralgia or trauma. Generalized neuropathies include those due to chemotherapy
and diabetic neuropathies.

Nociceptor pain. Nociception is the perception of pain. The responsible
receptors are called nociceptors. Nociceptors are present in all the pain-sensitive
tissues of the body as the free nerve ends of sensitive neurons of the spinal cord.
Nociceptors trigger various types of pain according to their localizations:

* Surface pain is perceived superficially by the skin nociceptors. The pain can be
clearly localized to the damaged region.

* Severe pain can be muscle pain or bone pain (localized in the periosteum)
according to the localization of the nociceptors. It is poorly localized as deep
pain due to the different fiber characteristics and the various projection areas
of pain fibers.

* Internal organ pain develops following stimulation of nociceptive receptors
in the internal organs. Classic examples are renal or biliary colic due to smooth
muscle stretching.

Myofascial pain. Myofascial pain has local causes. Individual muscles are
affected more intensely by chronic pain than muscle groups. Individual muscles
contain trigger points that signify very sensitive areas. Overloading of the muscle
can prevent excess calcium intake and the related muscle relaxation and therefore
create localized oxygen deprivation.

Long-term contraction treatment becomes difficult in the case of myofascial
pain. The sensitivity leads to the corresponding areas creating a perception of pain
even with mild contact, and these areas are therefore called trigger points.

Excessive stress on such muscles can be the result of muscle damage, inadequate
nutrition, hormonal imbalances, immobility, muscle weakness, hypothermia,
contractions, and neurological damage.

Myofascial pain mainly develops in the facial muscles, the neck muscles, the
shoulder, and the pelvis region. The trigger points can be activated spontaneously
or with light pressure to make the diagnosis [61].

Psychotherapy in the treatment of pain can be explained as follows:

Patients with psychosomatic pain may have had a very disturbing experience in
the past. This event can create links with the memory and senses, and the traumatic
disorder may occur at any time when the present experience is once again domi-
nant. Psychological stress may also cause physical illnesses. Within the soul-soma-
soul sequence, an ever-growing chain of causes can be present. Life-threatening
diseases such as cancer or myocardial infarction and the relevant medical interven-
tions can also lead to mental trauma.

Traumas, undesirable social experiences, accidents, or stressful experiences
have been scientifically proven to be the most common triggers and the causes
of many physical disorders, pain, and other illnesses without a physical cause.
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Changes related to psychological trauma in the brain can now be scientifically
demonstrated by imaging (such as fMRI, a magnetic resonance method) and
other diagnostic methods. Brain structure and brain metabolism are altered by the
corresponding changes in the autonomic nervous system during the stress process.
The entire spectrum of mental trauma should be considered. Psychotherapy for
psychosomatic pain due to trauma is performed in three stages and with multiple
sessions.

There are some fundamental differences between type I and type II trauma.

Type I trauma is a one-time event such as a traffic accident. The result is a
short-term mental balance disorder such as adaptation disorder or posttraumatic
stress disorder (PTSD). The patient will not forget the accident and will, for exam-
ple, be afraid of driving. However, the disorder is also accompanied by physical
symptoms (sweating, palpitation, sleep disorders, etc.).

Recurrent trauma (type II trauma) can lead to complicated disorders from all
types of neurosis to emotional disorders, anxiety disorders, and phobias, in addition
to personality disorders and changes or dependence on psychotropic drugs. Type
I trauma can develop after life-threatening disorders such as cancer or myocardial
infarction or as a result of chronic diseases. Intensive or long-term medical treat-
ment can lead to helplessness in patients with psychosomatic pain.

The results of type II trauma include the consequences of childhood and long-
term adult violence. This violence can also be mental as seen with coldness, extreme
violence and indifference, emotional wounds, and frequently repeated trauma,
especially in childhood. Type II traumas can lead to complex symptoms as in
borderline disorder with comorbidities.

A three-stage model is used for the treatment of disorders that are psychoso-
matic or accompanied by pain. These stages consist of stabilization, confronta-
tion, and integration.

It is not mandatory to include each stage in every treatment process. Stabilization
is the foundation of all treatment steps. It can be integrated into other therapeutic
methods such as specific interventions for trauma, behavioral therapy, systemic
treatment, or deep psychology-associated therapies.

Stabilization stage. Sufficient time is allocated to get to know the patient and to
create the basis of trauma therapy while building a mutually trusting relationship.

The stabilization stage creates a foundation for a common understanding of the
clinical picture. An objective viewpoint is obtained about the emotions as much
as possible. Anxiety and depression are responses to psychologically disturbing
experiences and the emotional dissociations within the patient or those around
him/her. An emergency state plan is developed together with the patient at this
stage. Relaxation techniques such as meditation or Jacobson’s progressive muscle
relaxation are then used as guides for self-passivation techniques, and the patient
thus learns the relevant methods to use the powers of healing within.

Confrontation stage. Behavioral therapy for the confrontation state has been
specifically designed to treat phobias and anxiety. Cognitive behavioral therapy and
especially systematic desensitization techniques are used. The aim is to re-evaluate
the traumatizing event.

Special therapeutic procedures for trauma are also used such as eye movement
desensitization and reprocessing (EMDR), imagery rescripting and reprocessing
therapy (IRRT), and psychodynamic imaginative trauma therapy (PITT).

Eye movement desensitization and reprocessing has been developed by the
American psychologist Francine Shapiro (* 1948). The literary translation indicates
“eye movement, desensitization and reprocessing.” This method is not hypnosis.
When the patient focuses on an especially stressful stage of the emotionally
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traumatic experience, the therapist slowly asks the patient to perform rhythmic

eye movements by slowly moving his fingers and gives the patient confidence. This
stimulates cerebral processes. The aim is to decrease and even eliminate the fears
produced by the memories. More than 20 controlled studies have shown the long-
term effect of EMDR. EMDR is also included in guidelines as a preferred procedure.

Imagery rescripting and reprocessing therapy has been developed by the
American clinical psychologist Mervin Smucker (* 1949). A traumatizing experi-
ence is created together with the therapies as though it had happened today. The
patient imagines how he dealt with it in the past and how he is dealing with it now.
The patients no longer view themselves as helpless victims and feel they are the
designers of the condition who can act and maintain control even in the most diffi-
cult situations. We can think about it as deleting an old text and then writing over it.

Psychodynamic imaginative trauma therapy has been developed by psychoana-
lyst Luise Reddemann (* 1943). PITT is based on the idea that people have self-
regulating powers to cope with disturbing events even after terrible experiences.
Establishing a supportive therapeutic relationship is very important for such self-
understanding, and it is also important for helping oneself. At the heart of PITT’s
therapeutic approach is the “internal phase” that the person is currently acting on.

In this mental “imaginary” game, the patient confronts the previous ego states
with the therapist’s support. Understanding the multiple egos in the consciousness
comes from a scientific and philosophical tradition that has been present in all cul-
tures for a thousand years, and the treatment relies on a systemic approach to therapy.
With PITT, you can experience the injustice you have experienced and the area
where you feel helpless from a safe distance. The patient learns to accept this part of
his personality and to relax and make others relax at the same time. The patient also
learns to heal his/her emotional wounds and therefore regains his/her confidence.

Symbol work: the study of symbols has been developed by psychotherapist
Maria-Elisabeth Wollschldger and theologian Gerhard Wollschldger in the 1970s.

If you associate a certain feeling with an object such as a chair, a doll, or something
else, that item becomes the symbol of your senses. Symbol work is used in places
where the traumatizing event can leave you speechless and where you cannot find
the words to describe your mental wounds, what happened to you, and your anger,
grief, or helplessness. By transferring your emotions to objects or using the object

to present them, you can activate the brain areas responsible for mental processing.
Conditions of loss, for example, can increase a person’s confidence in his/her abili-
ties. You regain your ability to move and to understand that what you are doing has a
meaning, enabling further progress (self-efficacy).

Integration stage. This is the moment the joy of living and the relevant control
are regained and understood.

The aim of this stage is to gradually integrate the traumatic experiences of the
patient into his/her consciousness. These events are parts of the person’ life, and
control over life and social integration can be achieved once again by confronting
these events [4, 61-64].

16. Conclusion

Our understanding of the epidemiology of psychosomatic pain is limited to a
small number of studies that provide estimates of the prevalence in the general
population. These studies are usually difficult and costly to conduct and require
very large samples. The way data is collected and reported may also have an impact
on the estimates with various results obtained from studies that depend on surveys,
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interviews, or clinical investigations. Large-scale population-based studies can
provide richer data related to the age and gender distribution of pain, and assess-
ments over extended periods of time can provide comprehensive information about
the incidence and risk factors. Epidemiological studies in various cultural, social,
and ethnic groups can clarify the effects and also the interactions between the indi-
vidual and population-based risk factors. Physicians should be able to understand
the information related to psychosomatic pain, search the relevant information
available, and perform research on the subject themselves.

“The biggest misconception of today is the separation of the mind and body by
physicians.” - Socrates

“What influences us is not the events themselves but the meanings we assign to
them.” - Epictetus
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Chapter 5

Deep Diaphragmatic Breathing: A
“Portable Intervention” for Stress
Reduction among University
Students

Katarzyna (Kate) Rygiel

Abstract

Students are at risk for daily stress, often caused by an increasing load of the
material to study, limited time and resources necessary to fulfill assignments, per-
sonal or family demands, high expectations, pressures, and frustrations. All these
factors can create distress, decreased learning abilities, and psychosomatic disor-
ders or diseases. To mitigate such negative biopsychosocial effects of stress, differ-
ent types of relaxation techniques can be used. Addressing these issues early (e.g.,
among the 1st and 2nd year university students) seems particularly important,
due to possible prevention of the long-term adverse health consequences of stress
(compared to no intervention). To fulfill this important need, a “portable interven-
tion,” such as stress management brief training (SMBT), focused on the reduction
of the perceived stress levels among students will be briefly outlined. The SMBT
consists of a short review of stress and coping approaches, followed by the instruc-
tion of a simple stress management relaxation/technique [e.g., deep diaphragmatic
breathing (DDB)]. Practical considerations regarding the DDB will be highlighted.
The feasibility and usefulness of the DDB training for stress management among
the 1st and 2nd year university students should encourage implementation of this
innovative, safe, inexpensive, and friendly technique.

Keywords: distress, stress reduction, coping, relaxation techniques, deep
diaphragmatic breathing (DDB), university students

1. Introduction

Students are at risk for daily stress, often caused by the increasing load of the
material to study, limited time and resources necessary to fulfill assignments,
personal demands, high expectations, as well as socioeconomic pressures, and
frustrations. In some cases, the above problems can be aggravated by difficulties
in adjusting to the new environment and lack of support from family and friends.
All these factors can create distress and subsequently may contribute to decreased
ability to learn, impaired academic performance, psychosomatic disorders or
diseases, and decreased quality of life among many students. There is no doubt
about the fact that dealing with multiple negative biopsychosocial consequences of
daily stress is very difficult and expensive. Therefore, addressing these issues early,
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among 1st and 2nd year university students seems particularly important. A review
of the literature on reducing stress, and preventing its damaging consequences in
student population, indicates that person-focused interventions, such as different
types of relaxation techniques, can be effective in reducing anxiety, irritability,
sadness, depressed mood, insomnia, and many other general symptoms of dis-
tress, compared to no intervention. The beneficial results of various stress reduc-
tion programs may last from 6 months to 2 years, after their formal ending [1].

For instance, beneficial effects of one specific relaxation technique, mindfulness-
based stress reduction (MBSR), developed by Kabat-Zinn, have been documented
in various populations (both among healthy individuals, exposed at high level of a
daily stress, and among patients, suffering from different psychosomatic diseases)
in diversified medical and psychological contexts [2-7]. In particular, some studies
related to students and professionals in the medical field have revealed positive
effects of mindfulness on stress reduction, health condition, quality of life, empa-
thy, and quality of patient care [8, 9]. Furthermore, a small recent study, con-
ducted among university students, provided data, which support the possibility
that a deep breathing technique is able to induce some improvements in mood and
control of stress (e.g., illustrated in the form of self-reports and objective param-
eters, like heart rate and cortisol levels, measured in saliva) [10]. Although MBSR
has been successfully used for the last 40 years in the USA, Canada, and Western
Europe in many psychosomatic disorders related to stress [11-13], it is still little
known as a relaxation technique in Eastern or Central Europe. Due to some logistic
obstacles, the entire MBSR program may be too difficult to implement at the
universities in this location. However, an important component of the MBSR, the
deep diaphragmatic breathing (DDB) technique, has also been separately studied
as a stress reduction modality, and convincing evidence exists that DDB is useful in
stress management [14]. For instance, a recent study has demonstrated a benefi-
cial influence of DDB on mental functions and normalization of stress-induced
cortisol levels. This indicates that such a simple and easily available technique has
enormous implications for the promotion of mental hygiene and prevention of
adverse health consequences of stress [14]. However, the specific advantages of
DDB on stress reduction, cognitive abilities, and mood among students still remain
largely unknown. To explore this topic in mere details and fulfill the unmet needs,
a “portable intervention,” such as stress management brief training (SMBT),
focused on the reduction of the perceived stress levels among students will be
outlined. The SMBT consists of a short review of stress mechanisms and coping
approaches, followed by the instruction of a simple stress management relaxation/
technique [e.g., deep diaphragmatic breathing (DDB)]. Practical considerations
regarding the DDB will be emphasized.

2. Review of the literature on stress and coping: a focus on the student
population

A review of the literature was conducted using PubMed. The following
keywords: stress, stress management, perceived stress, coping, relaxation, and stu-
dents were utilized. The review was limited to full-text articles, in English language,
which were published within the last 15 years. After this search, the following
study-specific areas were determined: the hypothalamic-pituitary-adrenal (HPA)
axis; the HPA axis dysregulation from stress; impact of chronic stress on memory
and cognition; stress perception; stress-related maladaptive behaviors; appraisal of
the stressors; coping with stress among students; relations between stress, cop-
ing strategies, academic performance, and quality of life; managing stress in the
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students; relaxation techniques; deep diaphragmatic breathing; and the effects of
stress management programs.

2.1 Stress and the hypothalamic-pituitary-adrenal (HPA) axis

Human stress is the psychophysiological reaction of a person, who confronts
a situation, in which there is an imbalance between the demands (e.g., real or
imagined) and the ability to fulfill them [15]. When a person confronts a stressor
(e.g., an internal or external, physical, or psychological factor, which creates
disequilibrium), the body activates a series of reactions to enhance coping with
the stressful situation. In particular, when an individual experiences different
stressors, the hypothalamus (the main hormone-regulating brain “station”) releases
corticotrophin-releasing hormone (CRH), which stimulates the release of adreno-
corticotropic hormone (ACTH) from the pituitary gland [16]. ACTH stimulates the
production of glucocorticoids (e.g., cortisol) by the adrenal glands. In this manner,
the hypothalamic-pituitary-adrenal (HPA) axis is “in charge” of the systemic adap-
tive changes that are induced by stressors [17]. Simultaneously, catecholamines are
being secreted from the adrenal glands.

2.2 The HPA axis dysregulation from stress: negative consequences for health

In the case of the prolonged HPA axis activation (e.g., due to some undesirable,
cumulated stressors, such as difficult tasks and personal, family, or financial prob-
lems), the chronically increased stress hormone levels can cause negative psychoso-
matic consequences [18]. An adaptation to stress initially includes the physiological
mobilization of resources, such as an increased catecholamine’s release [19]. This is
often followed by the resistance stage, which represents a prolonged adaptation to
stressful challenges (e.g., increased cortisol levels) [19]. Finally, decompensation of
the HPA axis, which is often characterized by decreased cortisol and catecholamine
production, can cause serious disorders and diseases in each organ or system of the
human body [19]. In particular, chronic stress elevates the risk for central obesity,
metabolic syndrome, type 2 diabetes mellitus (T2DM), cardiovascular disease (CVD)
[e.g., arterial hypertension, coronary artery disease (CAD), myocardial infarction
(MI), heart failure (HF), and stroke], neoplastic, degenerative, or inflammatory
diseases, allergies, asthma, gastroesophageal reflux disease, peptic ulcer disease,
osteoporosis, and mental disorders (e.g., major depression and insomnia) [19, 20].

In addition, several studies have revealed associations between stress and maladap-
tive behaviors (e.g., increased alcohol consumption, tobacco smoking, or substance
abuse) and increased anxiety or depressive symptoms [21, 22]. Due to such detrimen-
tal consequences of chronic stress, it is imperative to prevent them as early as possible,
by introducing helpful nonpharmacological stress management interventions [23].

2.3 Impact of chronic stress on memory and cognition

Everyone has an inherited ability to deal with stress. For instance, after a person
confronts a stressful event, the “fight-or-flight” response occurs, which is charac-
terized by elevated catecholamine’s level. However, in the chronic phase of stress,
cortisol levels are usually high and can lead to impaired neurogenesis and cause
structural and functional changes in the central nervous system (CNS) (e.g., in
the brain areas responsible for short-term memory, cognition, affect, and impulse
control) [21, 23]. In addition, sleep deprivation can negatively influence the abilities
to learn due to decreased clarity of the thought process, poor creativity, or problem-
solving skills, which are often linked with impaired scholarly performance among
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students [24]. In particular, the rapid eye movement (REM) sleep phase is crucial
for processing the information that has been stored in the short-term memory res-
ervoir (e.g., hippocampus) and consolidating the memory traces in the long-term
memory reservoir (e.g., the temporal lobes of brain cortex) [24]. Furthermore, a
person’s working memory can only contain approximately seven units of informa-
tion, and thus, when a student is under stress, and her/his mind is being occupied
with several stressors, the student’s learning capabilities can be deteriorated [25].
In addition, since a student’s attention is often not focused on the learning task, the
relevant memory trace will be difficult to retrieve in the future. Moreover, stress
in students has also been found to contribute to avoidant coping behavior and
depressed mood [26]. In this light, the modulation of stress response seems to be
particularly important in students, who are exposed to chronic stressors. It should
be noted that high levels of the perceived stress and the inefficient adaptation to
stressors have been correlated with increased rates of anxiety and depression

[23, 27]. Unfortunately, in the case of chronic stress, a desynchronization of the
HPA axis contributes to various stress-related conditions and impaired cognitive
performance [23, 27].

2.4 Stress perception: different intellectual and emotional aspects

In general, stress can be caused by challenge stressors (e.g., that allow someone
to have sufficient motivation to accomplish a certain task) and threat stressors
(e.g., that evoke fear, such as a signal of imminent danger) [28]. In fact, all stimuli
that are perceived as harmful can have devastating effects on one’s psychosomatic
health [27]. For instance, if a given situation is perceived as a threat, the organism’s
response is identical, regardless of whether the stressor is a wide animal ready to
attack or an upcoming exam. Thus, a person’s specific perception and interpreta-
tion of given circumstances, regardless of their real danger, represent a key factor
indicating how much stress the person is actually experiencing [28]. Furthermore,
stress may also steam from situations that are subjectively viewed as positive. For
instance, some students may have positive feelings about their assignments and like
being busy, yet they may be under considerable stress that they are not fully aware
of having. In contrast, a situation is considered to be stressful, when students think
that they do not have the abilities or sufficient resources to deal with it [28]. On the
other hand, a higher level of one’s confidence can modify the perception of stress-
ors, so that a person’s appraisal (e.g., intellectual and emotional) of the stressful
situation can alter her/his level of subsequent stress-induced response [28].

2.5 Stress-related maladaptive behaviors: common presentations and long-term
risks

In essence, if a situation is viewed through the lens of negative emotions, the
perceived stress level is higher, compared to observing the identical situation, from
the perspective of positive emotions or mental connotations [23, 26]. In addition,
verbal complaining and “ruminating” about the difficulties can perpetuate and “dis-
seminate” stress, so every negative emotional response to a similar stressor becomes
incorporated into the brain’s neural networks [23, 26]. This, in consequence, may
become the automatic response to such a stressor in the future, leading to an undesir-
able habit formation [18, 27]. There are some dangerous habits that university stu-
dents are especially prone to acquire during examination sessions (e.g., frequent lack
of sleep, which can adversely affect their physical, mental, and emotional health)
[24, 26]. Unquestionably, restful sleep is necessary for proper mental hygiene and the
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immune system functioning [26, 29]. Fortunately, it appears that by proactive rec-
ognition of the stressful situations, and modification of the stress response effects,
students could possibly avoid maladaptive coping behaviors and learn helpful stress
reduction interventions (e.g., at the beginning of their academic career), in order to
protect their psychophysical health in the future. Some other common habits that
students often acquire include excessive drinking of coffee and other beverages,
containing a high content of caffeine or similar stimulants (e.g., which can elevate
blood pressure and heart rate or exacerbate anxiety) [26]. An analysis of other risk
behaviors that students often demonstrate while under stress (e.g., tobacco smoking
and alcohol or substance abuse) causing potential detrimental health consequences
is beyond the scope of discussion in this chapter.

2.6 The key role of appraisal of the stressors

Stress reflects a bi-directional process, which consists of the creation of stress-
ors by the environment and the individual’s response to them. As a consequence,
when there is a real or imagined imbalance between demands and resources,
in which the demands outweigh resources, a person experiences stress [23, 27].
During this process, a cognitive appraisal is an initial step in the coping mechanism,
which varies individually. It occurs when a person knows the reason why a given
interaction creates stress [21, 23, 30]. It should be underscored that both the past
experiences and the present events influence the way a person reacts to a current
situation [21, 23, 30]. Also, it is important to point out that the stress reaction takes
place after a certain meaning has been attached to a current situation, evoking an
emotional response [21, 23, 30]. As a consequence, cognitive appraisal influences
how a person will cope with a given event and how she/he will most likely react to
analogical circumstances in the future [21, 23, 30]. According to a current model of
stress, the primary appraisal of a stressful situation relates to the initial perception
of the stressor (e.g., as negative, positive, or neutral), and the secondary appraisal
refers to the coping strategies and resources (e.g., how to overcome or adapt to the
stressor) [21, 23, 30]. At this point, an individual’s coping approach can be posi-
tive (e.g., addressing a stressor as a challenge) or negative (e.g., viewing a stressor
as a threat, especially if an adverse outcome is expected, which is associated with
anxiety, anger, or fear) [21, 23, 30]. In addition, the repeated negative appraisal may
lead to maladaptive behaviors and long-term negative consequences [21, 23, 30].
Overall, it appears that modifying the perception of stressors can help students
to enhance their learning skills and academic achievements [28, 31]. For instance,
assessing stressful situations as being challenging (and thus apprised as helpful)
rather than as being threatening (and thus apprised as harmful) changes the stress
physiology [32]. In particular, if the students perceived certain stressors as motivat-
ing them to overcome some obstacles, their learning skills and academic perfor-
mance were positively correlated with the increased motivation [32]. Conversely,
if the students perceived a dangerous situation (e.g., in which the demands were
exceeding their resources), their motivation to learn was decreased, leading to
impaired scholarly performance [33].

2.7 Coping with stress: important considerations regarding the student
population

It should be highlighted that coping is the process of confronting adversi-

ties, in an attempt to overcome them or to adapt to the stressful situations [34].
“Positive coping” includes some basic knowledge of factors that underlie personal
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coping strategies, which are related with the individual’s strengths and effective
coping techniques, and offers meaningful solutions to ineffective or even harm-
ful stereotypical behaviors [35]. In essence, coping with stress relates to the way
how an individual is able to achieve the balance between different life demands
and the ability to deal with them. In fact, daily stress is an inevitable and natural
part of everybody’s life. However, extreme, chronic, or psychological stress can
cause adverse health consequences and poor academic performance for every
university student [34]. Therefore, there is a growing need to implement feasible
stress management intervention programs in the academic setting [35]. Two main
coping styles, which are being applied to deal with the ongoing demands, include
problem-focused (e.g., that consists of defining problems, generating solutions,
and evaluating results) and emotion-focused (e.g., that occurs when a person feels
helpless upon confronting the stressful events) methods. The most effective and
available stress management approaches for students include relaxation techniques
and goal-oriented, positive coping strategies [34-37].

2.8 Interrelations between stress, coping strategies, academic performance, and
quality of life: lessons learned from recent research studies

Unquestionably, effective coping strategies are critically important for reduc-
ing elevated stress levels among students. In general, successful coping involves
managing the interactions between the environment, and the perceived stress levels,
where the accompanying emotions are essential parts of this process [23, 30]. Since
stress is multifactorial and impacts each person in a different way, a diverse spec-
trum of coping methods is required [23, 38]. Therefore, providing “well-targeted”
tools, necessary to effectively cope with different stressors, is critically important
to students, who are under stress. It should be pointed out that on the one hand,
short-term stress can play a role of the positive motivator for learning [21, 23].

On the other hand, however, excessive or long-term stress can adversely influence
the learning process and deteriorate academic performance [39]. Furthermore, a
plethora of stressors, especially in students, who use poor coping techniques, can
adversely influence many aspects of their health and scholarly performance [40].
For instance, the prevalence of stress, anxiety, and depression in nursing students
was recently explored, and correlations between ineffective coping methods (e.g.,
avoidance, denial, and substance abuse) and high-risk lifestyles (e.g., in terms of
busy study/work schedule, family obligations, poor support systems) were found
in those students, who had significantly elevated scores in the depression, anxiety,
and distress categories [41]. Furthermore, in a study investigating relations between
stress and quality of life (QOL), among nursing students in Norway, one-third of
the students reported moderate to high levels of experienced stress, which were
impaired QOL [42].

3. Relaxation techniques: nonpharmacological interventions to reduce
stress

According to the National Center for Complementary and Alternative
Medicine (NCCAM), meditation is a mind-body process, which has been scien-
tifically explored as an intervention to reduce stress [43]. It is a cognitive practice,
focused on calming the mind and observing intrusive thoughts, without judging
them [44]. In this state of consciousness, the mind is focused on the moment-
to-moment experience of one’s internal (e.g., thoughts, feelings, and sensations)
and external (e.g., events or situations) environment [33]. Individuals who focus
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their attention on “here and now” and become fully aware (mindful) of their
thoughts’ processes and emotions are able to create calm, relaxed, and balanced
psychophysical condition [43]. Studies have revealed that many people, who have
been practicing meditation (even for a short time), have decreased their perceived
stress levels, improved health status, and increased QOL [44, 45]. However, clas-
sical meditation programs are usually long or expensive and, thus, inconvenient
or unavailable for a majority of students. This inspired a new research direction,
aimed at exploring whether or not similar benefits can be achieved via shorter-
time interventions [46]. For instance, a brief meditation training program (that
also incorporated therapeutic breathing), which investigated the effects of this
technique on perceived stress, anxiety, and negative emotions, has revealed that
the healthy participants experienced significant reductions in negative affect,
distress, and anxiety [46]. A similar study has revealed that participation in a
single-paced breathing meditation training session resulted in improved QOL and
reduced perceived stress levels [47]. Research aimed at exploring stress reduc-
tion should combine a few stress management strategies that can be effective in
different contexts, among various populations of students [33]. As an illustration
of this concept, one of the online stress management programs (e.g., Stress-Free
Now) has incorporated meditation and therapeutic breathing. This study was
examining the program’ effectiveness in decreasing stress and improving psycho-
logical well-being by exploring the effects of a 2-month online stress reduction
program in three groups, including two intervention groups (that participated in
the online program and were receiving a different stress management technique
every week, based on mindfulness meditation, visualization, and therapeutic
breathing) and one control group [33]. The results of this study have revealed
that the online stress reduction program, which incorporated diversified activi-
ties, such as mindfulness, relaxation, and meditation techniques, was effective

in decreasing the perceived stress levels and improving well-being, among the
participants in two intervention groups [33].

3.1 Deep diaphragmatic breathing: a “spotlight” on a “portable intervention”

Relaxation technique, such as deep diaphragmatic breathing (DDB), is feasible
and can be practiced anywhere. In essence, DDB includes controlled deep (abdomi-
nal) breathing that enables the individual to enter a relaxed state, in an effortless
manner. Simultaneously, this simple technique has been found to be very effective
in stress reduction among students [48]. In addition, some relaxation techniques
have been revealed to reduce stress levels, even after a single session [19]. Therefore,
a proposed “portable intervention” for an effective coping with stressors should be
universal and safe strategy for numerous university students. An early introduction
of this simple and helpful technique can result in desirable health-related habits and
long-term beneficial psychophysical conditions.
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Chapter 6

Calmness Conquers Anxiety: What
Language Tells Us about Mind and
Body Control

Heli Tissari

Abstract

This chapter is fully based on linguistic data representing Early Modern and
Present-day English, including early English printed books and contemporary online
texts. The main bulk of the data was collected with the search term calmness. The
data indicates that it is important for people to experience control of their emotions
and behavior and that they understand emotional calmness in terms of the kinds of
tranquility that they see in nature, for example, when the sea is still. The connection
between people and nature seems therefore to be strong. However, the data also
suggest that calmness does not just naturally occur in people but has to be achieved
through active work and that ideas concerning the nature of such work differ from
one context, period, and location to another.

Keywords: body, control, linguistics, mind

1. Introduction

The English noun calmness covers a surprisingly wide range of phenomena from
nature, mathematics, and music to action, body, and states of the body, including
death. More generally, the topic of calmness relates, for example, to the trends of
medicalization and mindfulness. People seek calmness by shutting out various
kinds of noise: it can be external or internal noise. However, it is interesting how
little my data say about drugs considering, for instance, Aldous Huxley’s novel Brave
New World where a drug called soma provides a solution to human anxiety. This
parallels the extent to which antidepressants offer a solution to many contemporary
problems.

My original interest in the noun calmness had to do with emotions since I had
written many studies concerning the linguistics of emotions, beginning from my
PhD thesis on love [1]. I had the following kinds of questions: How often does the
noun calmness refer to the control of emotions and in which contexts do people
use it? Who is characterized as calm and how does that person achieve calmness?

In this chapter, I deal with these questions on the basis of a comparison between
Early Modern and Present-day English. Most of my Early Modern data come from a
database called Early English Books Online (EEBO, 1473-1700). I used the WebCorp
tool to collect Present-day English online data [2]. These sources provided me with
hundreds of examples of how the noun calmness had been used.
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1.1 On calmness of the mind, Western culture, and cognitive linguistics

Calmness as the control of emotions relates to at least two key ideas: One
is that people can learn to control their emotions. The other is that this leads
to a state of relative peace and happiness, which is worth attaining. Sorabji
summarizes ancient ideas about these matters by suggesting that a transition
occurred from Stoic agitation to Christian temptation [3]. Among the Roman
philosophers, one that was interested in tranquility of the mind was Seneca [4].
Nowadays, people often associate calmness of the mind with meditation and
mindfulness.

I associate the noun calmness with the relationship between the body and the
mind from the perspective of a cognitive linguist. The pioneering cognitive linguists
Lakoff and Johnson have strongly criticized what they consider the Cartesian dual-
ism of Western thought; they emphasize that such dualism fails to understand that
the mind and body work together and depend on each other [5, 6].

It is possible to see Western thought from another angle as well. Brosché has
noticed that Cartesian dualism does not agree with the Hebrew thought represented
by the Old Testament in the Christian Bible. In his view, there is thus no reason to
claim that Christianity should adhere to such a dualism [7].

Many American cognitive linguists seem to lean toward Buddhism as a source
of enlightenment on the relationship between body and mind. Varela, Thompson,
and Rosch explain such ideas in detail in their book on human experience [8]. Their
views resemble those of the 17th century philosopher Spinoza’s, who in his turn is
admired by a currently active, famous neuroscientist. This is how Damasio sum-
marizes Spinoza’s wisdom:

“.. I assimilate the notion of spiritual to an intense experience of harmony, to
the sense that the organism is functioning with the greatest possible perfection. The
experience unfolds in association with the desire to act towards others with kind-
ness and generosity. Thus to have a spiritual experience is to hold sustained feelings
of a particular kind dominated by some variant of joy, however serene.” [9].

1.2 On the method used in this study

In this study, I have applied the corpus linguistic method to some corpora, a
database and the Internet. Corpus linguistics is based on the idea that it is possible
to store large, well-planned selections of linguistic materials electronically and that
those materials can then be analyzed with the help of the computer. The programs
used to analyze linguistic corpora assist in making simple searches for word forms
but can also grow into complex modeling of textual structures.

Here, I have simply searched for words that begin with the stem calm*, mostly
for the noun calmness but also for some other words such as the adjective and noun
calm with no suffix. Apart from the above-mentioned EEBO and the Internet—
which cannot be, strictly speaking, considered linguistic corpora—I have used four
small corpora that represent Early Modern English (1450-1700) and Present-day
English (1991).

In this way, I acquired a dataset of hundreds of instances where someone had
used words denoting calmness. This chapter delineates how they had used them; it
sketches the meaning of calm (ness) in these data. Several methods could have been
used to achieve this aim, ranging from lexicographical methods used by dictionary
makers to semantic methods used by university scholars. I will return to a brief
discussion of such methods soon. Suffice it here to say that this chapter focuses on
who or what is characterized as calm and in what sense.
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1.2.1 Move on the data

To continue with EEBO, its home page tells us that it “contains page images of
virtually every work printed in England, Ireland, Scotland, Wales, and British North
America and works in English printed elsewhere from 1473-1700” [10]. The materials
for this study were collected as early as in 2004, when the University of Helsinki offered
us a trial period for using EEBO. I then found 448 instances of the noun calmness.

What strikes the analyst at once is that almost all the examples of the noun calm-
ness in EEBO are from the 17th century. This raises the questions whether it was a
particularly popular word at the time, whether many people wrote about this particu-
lar topic then, or whether the database gives us a skewed idea of the matter, for one
reason or another. A simple explanation could be that the number of printed books
was very much on the rise in the 17th century as compared to the previous ones.

In addition to the examples from EEBO, this chapter deals with data collected
from the Early Modern English part of the Helsinki Corpus of English Texts (HC,
1500-1710) and the Corpus of Early English Correspondence Sampler (CEECS, 1418—
1680). Scholars have written several introductions to Early Modern English; one
of them is by Nevalainen [11]. The Early Modern English part of the HC consists
of selected texts representing a number of text types common to the period, while
the CEECS data consists of letters, as suggested by the name of the corpus [12, 13].
These corpora are small in comparison to several Present-day English corpora, let
alone the Internet. The Early Modern English part of the HC comprises 551,000
words and the CEECS 450,000 words.

The data on Present-day English were mainly collected with the help of a search
program called WebCorp that is currently hosted by Birmingham City University.

It was collected in 2006 when I worked as a fellow at the Helsinki Collegium for
Advanced Studies. The program provided me with 682 occurrences of the word
calmness in 116 different Internet addresses. These data are somewhat skewed in
that they include a book titled Calmness that was written by bishop Shenouda III of
the Coptic church already in 1989 and amended in 1997. It contains as many as 213
occurrences of the word form calmness [14]. This of course needs to be taken into
account when evaluating the findings. It is unlikely that Christian uses of the word
calmness comprise about a third of them. However, that this book occurs in the data
reminds us of the important fact that the English language is used all over the world
by various kinds of people and that when we search for English words online, we
also encounter uses that are not typical of native speakers.

On top of the Internet materials, the Present-day data consulted in this chapter
comprise two one-million-word corpora, the Freiburg-Brown Corpus of American
English (FROWN) and the Freiburg-LOB Corpus of British English, which both represent
the year 1991 [15, 16]. These corpora were modeled after the pioneering 1960s corpora
that represented American and British English: the Brown University Standard Corpus of
Present-Day American English (usually simply referred to as the Brown Corpus), and the
Lancaster-Oslo-Bergen Corpus (often referred to as the LOB Corpus), respectively.

Table 1 shows the sizes of the corpora and the numbers of instances of the
calm words that were found in them. We can see that the calm words are more
frequent in the Present-day than Early Modern materials but that there are never-
theless hundreds of examples from both periods.

1.2.2 On semantic analysis

To conclude the introduction, let us briefly consider ways of analyzing linguistic
meaning, as suggested earlier. Since the 1960s, many linguists have been inspired by
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Data source Size in words Hits N/100,000
EEBO (Exact size unknown) 448 (Unknown)
HC, Early Modern 551,000 5 1
CEECS 450,000 4 1
Early Modern total — 457 —
WebCorp (Exact size unknown) 682 (Unknown)
FLOB 1,000,000 44 44
FROWN 1,000,000 33 33
Present-day total — 759 —
Table 1.

The data on calmness.

the idea that concepts such as word meanings do not have distinct boundaries but
overlap with one another. Around 20 years later, this view was labeled prototype
semantics. In 1997, Geeraerts wrote a book on how historical changes in word mean-
ings can be discussed in terms of prototype semantics [17]. This study was inspired
by prototype semantics although I ended up considerably simplifying the presenta-
tion of my findings. My first figures had far too many overlapping meanings to
make sense to the viewer.

A development relatively simultaneous to the birth of prototype semantics in
linguistics was the growing enthusiasm in the nature of metaphors that culminated
in the idea that metaphors play a key role in our understanding of abstract concepts
[5, 6]. Metaphor can be seen to play a key role in our understanding of calmness
because people see correspondences between calmness in nature and calmness in
humans. However, this chapter will not delve into that aspect of calmness.

Notably, many cognitive linguists are nowadays attracted by the idea that form
and function go hand in hand and that what we need to do, above all, is to pay
attention to structures that reoccur in language. This idea was epitomized, among
others, by Goldberg who named a new type of grammar construction grammar
[18]. However, it is also embraced through the use of other terms such as frequency,
entrenchment and salience, which furthermore emphasize language use [19]. Of all
these concepts, it is mainly language use that plays a role in this chapter because it
is based on data that reflect how people use the studied words, notably in situations
where they are not prompted to reflect on their linguistic meaning.

I have focused on cognitive linguistics here because I have profiled as a cognitive
linguist in my career and applied both prototype semantics and conceptual meta-
phor theory to my previous data [1]. However, while prototype semantics hovers
in the background in this chapter, the presentation of the meaning of calmness is
not rigidly prototype semantic. As already mentioned, when I first illustrated my
data as clusters of overlapping meanings, the images became too crowded because
I found so many subcategories of meaning. The overall picture was fascinating but
confusing. The various senses of the noun calmness covered many kinds of things
related to humans, their bodies and their activities, such as emotions and the will,
the intellect, literary and verbal expression, music and society. These findings were
driven by the research question who and what calmness is associated with. Many
various kinds of things were characterized as calm.

Having noticed that it would be difficult to produce a brief, coherent description
of all aspects of calmness in the data, I decided to aim at a more general description
in this chapter. It includes a number of examples followed by two simple figures that
summarize the data. However, extra information is provided in the appendix. As
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mentioned before, metaphors will not play a role in the chapter. It will nevertheless
include comments on some other characteristics of the noun calmness, the primitive
calm, and its further derivations that will help us understand what it means when
someone or something is characterized as calm.

2. Where do we find calmness?

This section will begin by focusing on the four linguistic corpora. It will explain
in what kind of contexts the substantive calm and its derivatives occur. To put it
differently, this section will first zoom in on some detail that can be detected in the
smaller sets of data, and then zoom out on findings in EEBO and the Internet.

The first focus on the substantive calm can be justified by noting that the longer
noun calmness is derived from it, and secondary in that sense.

To be more precise, it is difficult to say which occurred first in the English
language, the noun calm or the verb to calm. It is likely that the noun preceded the
verb because the compilers of the Oxford English Dictionary date it slightly earlier.
However, the temporal difference between the first quote of the noun in 1393 and
the first quote of the verb in 1399 is small. [20, 21] It only gives us a hint of what
happened in spoken English.

2.1 Small corpora
2.1.1 The Early Modern corpora

The Early Modern English corpora attested only a small number of occurrences
of the noun calm and its derivatives: 5 in HC and 4 in CEECS. These were more fre-
quent in FROWN and FLOB where they occurred 33 and 44 times, respectively. It is
impossible to claim anything statistically significant as regards differences between
the two periods represented by these data, but these corpora nevertheless give us a
glimpse of how the words were and are used.

Let us begin with a royal example from the 16th century and a second one that
has to do with the art of dying:

1. And then hir majesty began to be more calm than befor, and, as I conceaved,
redyar to quallefy hir displesur and hir opinion. (CEECS 1586: William Cecil)

2. [He] spoke of his Conversion to God as a thing now grown up in him to a setled
and calm serenity. (HC: Burnet: Some Passages of the Life and Death of the Right
Honourable John, Earl of Rochester)

CEECS provides us with two examples of the noun, spelled calme, one example of
the verb to calm, and one example of the adjective calm. Both occurrences of the noun
concern seafaring. They occur in passages describing the safe journey of a ship from
one harbor to another. The other two occurrences concern the queenss attitude chang-
ing from suspicious to favorable. Although all these occurrences of the words primarily
convey an idea of tranquility, they also strongly denote favorable conditions. In other
words, the writers are not only interested in whether the sea or queen is calm but also
in the mindset of the seafarers and the recipients of the letters. It is natural that such
connotations appear exactly in correspondence whose aim is to report information
about circumstances in one place to a recipient located in another place.

In HC, the use of the word calm and its derivatives is clearly different from that
in CEECS. It contains one occurrence of the form calmys that refers to the behavior
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of the sea. All the other uses somehow relate to people’s mental states. The only
occurrence of the noun form calmness occurs in a passage discussing a situation
where a woman wishes that a man would control his jealousy and listen to her
patiently. The adjective calm occurs three times, twice in a biography and once in
a comedy. The comedy again deals with jealousy, albeit the jealous person is now a
woman, while the biography explains how a dying person is reconciled with God
before death occurs.

To sum up how the calm words behave in the Early Modern data, they apply both to
nature and to people. These two are unlikely to be completely separate phenomena—
rather, they overlap in that when the sea is calm, the seafarers’ and their senders’
minds are calm as well. These data also suggest a synonym to calmness, serenity.

2.1.2 The Present-day English corpora

To move on to the Present-day English corpora, the noun calm and its derivatives
appear 44 times in the FLOB corpus. The noun itself only occurs once, and the same
applies to the longer form calmness. The adverb calmly occurs most frequently, 15
times, albeit the difference between the adverb and the adjective calm is minimal,
the latter occurring 14 times. The verb to calm, including its reflexive form to calm
oneself, also follows very closely with its 13 occurrences. The reflexive form is in fact
particularly interesting, since it suggests that calmness has to do with self-control.
Furthermore, the verb occurs in the phrase to calm down, as in example (3). It
gives calmness a downward direction, which corresponds with the waves of the
sea sinking to form an even surface of water. However, arguably a person is more
responsible for calming down than the sea is.

3. “Now, now. Calm down.” Rose spoke patiently as a nurse to a child. (FLOB: K
KO01:11)

4.She took it calmly. (FLOB: K KO05: 25)

Example (4) illustrates how the calm words often describe reactions to incidents,
the other possibility being that calmness is a long-term attitude or emotional state.
These by no means exclude each other. If a person is able to face sudden negative
information calmly, it is likely that s/he has a calm attitude toward life in general.

It should also be mentioned that at least 8 of the 44 occurrences of the calm words
relate to people’s way of speaking.

As to the FROWN corpus, it contains 33 occurrences of the noun calm and its
derivatives. The most frequent is the adjective calm, which yields 17 hits, more than
half of the data. It is followed by the verb to calm (7 hits), the adverb calmly (6),
and lastly, the noun calm itself (3). The longer noun calmness does not appear in this
corpus at all; neither does the reflexive verb form to calm oneself. The verb is used,
among other things, to discuss situations where someone or something creates a
calm state, as in example (5). The adjective calm is, for instance, combined with the
verb keep in order to suggest the continuation of a state, as in example (6).

5. AsI reflected on the most turbulent years of my life, that psalm calmed my
memory, bringing peace and closure. (FROWN: F F16: 10)

6.No ... no ... keep calm ... It was only a play. (FROWN: G G24: 8)

Seen together, the two corpora suggest a central use of the calm words, exhor-
tations to stay or become calm, which often appear in the form of formulaic
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expressions (calm down, keep calm). Considering that people exhort one another

to calmness, calmness does not only concern an individual’s inner experience but is
very intersubjective—a social matter, to put it differently. It is important for groups
of people that their members are calm, able to control themselves.

2.2 The bigger data

When I collected data from EEBO and the Internet, I only focused on the noun
calmmness. There were two main reasons for this. The first one was that I had also ana-
lyzed data on two nouns that are similar to it in form, happiness and sadness [22, 23]. The
other was that it was possible to find plenty of data by searching for this word form only.
Moreover, based on my previous research, I could expect that the noun calmness would
be more likely to be used in metaphorical expressions than the corresponding verb and
adjective and that it would have more potential senses [1]. To verify such hypotheses
would nevertheless require a separate study. The analysis consisted of categorizing the
occurrences of calmness according to who or what attested calmness.

2.2.1 EEBO

Let us begin the discussion of the bigger sets of data from EEBO, which represents
the earlier period. There I found 448 instances of the noun calmness after removing
items that occurred twice in the same form. The analysis is not deep in the sense that
I did not attempt to find the original sources and to peruse them to understand the
contexts where the noun occurred. Consequently, I also allowed for some room for
uncertainty in the analysis, including an open category in the Excel table where I put
all the instances I was uncertain about. These comprised 41 items. The aim here is to
draw a general picture of the data rather than discussing the data in intricate detail.

In most cases in EEBO, calmness was attributed to someone’s mind (54 occur-
rences). It could also be attributed to their spirit (38) or conscience (21). The fol-
lowing seats of calmness could be included in the same series: affections (1), brain
(1), breast (6), heart (6), humor (1), judgment (1), nature (1), passions (3), reason
(7), soul (16), temper (10), thoughts (2), virtue (2), understanding (1), will (1), and
wisdom (1). All of these relate in one way or another to the functions of the human
mind (example 7), although it is possible to make further distinctions between such
realms as emotion, reason, and spirituality. Furthermore, such a categorization is
strictly speaking an anachronism because Early Modern people did not understand
these concepts exactly as we do. For example, the noun emotion was not in wide use
at the time when the EEBO data were written [24]. Instead, other words were used
to discuss what we now categorize under that umbrella term.

7. We should bear all things with steady calmness and composedness of mind
(Barrow 1685: Of contentment, patience, and resignation to the will of God).

If the above group was accepted as representing the mind, it would be possible to
parallel it with a group representing calmness of the body, and even to suggest that
EEBO represents a dualistic worldview. Note, however, that the abovementioned
breast and heart suggest some overlapping of these two groups. In addition, EEBO
suggests that calmness can characterize the entire body (4 occurrences), gestures,
and ways of expressing oneself, including tone of voice (22 occurrences; example 8),

face (6 occurrences), eyes (2), brow (1), looks (1), and act (ion) (7).

8. she told me with much grace and calmness (Boyle, Earl of Orrery 1676:
Parthenissa, that most famd romance the six volumes compleat)
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It is nevertheless not entirely clear that the EEBO data would convey a dualistic
worldview. To return to the previous, can the breast and heart be separated from the
body even if they are symbols rather than literal parts of the body? Would a calm-
ness of the breast or heart not be reflected on the outside of the body, as the way
a person behaves and looks like? In addition, calmness is associated with hearing,
talking and ways of writing in EEBO, at least 7 times. In other words, it has to do
with interaction. Calmness applies both to individuals and groups of people; itisa
“social” word.

To continue with this theme, 111 occurrences of calmness in EEBO relate to
people who are referred to with the pronouns I (13 times), we (9), s/he (56), you
(6), and they (27). Here, I have also counted references with names under personal
pronouns (example 9). The pronoun it only occurs once.

9.Dr. Norton is a Man of great gravity, calmness, sound Principles, of no Faction,
an excellent Preacher (Baxter 1696: Reliquie Baxteriance)

The social and societal occurrences of calmness also include calmness applied to
life (1 occurrence) and death and ways of dying (3; example 10) on the one hand,
and reign (3), church and state (1), world (1), peace (1), empire (1), and the common-
wealth (1) on the other.

10. he abundantly enjoyed ... that happy calmness of death, which the Emperor
Augustus was wont to pray for (Pierce 1671: A collection of sermons upon several
occasions).

Calmness is also seen in nature, and people wish for calmness in nature. The
noun calmness occurs in contexts where people discuss the elements (1 times), air (7;
example 11), the climate (1), weather (8), and various spaces and locations, which
need not be geographical: heaven (5), the firmament (1), and above all, water and
the sea (19).

11. one Great sign of an Earthquake is excessive Calmness of the Air (Watson 1682:
Religion our true interest, ov, Practical notes upon the thivd chapter of Malachy the
sixteen, seventeen and eighteen verses).

Furthermore, the EEBO data contain conceptual associations of calmness to
the blood of Christ (1 times), face of things (1) that condition (1; this has to do with
a person’s position in society), anything in this life (1; example 12), set forms (1; this
relates to prayer), and the metaphorical sea of love (1). In other words, this noun
also belongs to rather abstract and general contexts.

12. nor is there anything in this life that can pretend to calmness and security
(Lipsius 1670: A discourse of constancy in two books chiefly consisting of consola-
tions against public evils).

To conclude on the EEBO data, in spite of the possibility to use the noun calmness
in abstract and even vague senses, it suggests that calmness was something fairly con-
crete and observable, and not only in nature, but in the way other people appeared
and behaved. Although the first two senses of the noun calmness in the Oxford English
Dictionary describe nature [25], these data give no reason for us to assume that such
senses would have been most salient to Early Modern speakers of English.
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2.2.2 WebCorp

Next, I will discuss the data that were collected with the help of the WebCorp
program. It consisted of 682 occurrences of the noun calmness. It was challeng-
ing to categorize and interpret these data, because the search result could be a
short advert, for example. Sometimes, the same clause occurred several times
in the data. To arrive at Figure 682, I pruned the data, leaving out doublets and
web addresses.

The noun mind and the adjective mental outstood in the WebCorp data, with 51
occurrences (example 13), even though the mind did not play exactly as significant
arole in these data as in the EEBO data. The following words that were associated
with calmness may also be included in this set: character (2 occurrences), head (1),
(a person’s) state (3), spirit (4), soul (4), temperament (1), thoughts (5), and inner
being (1). Emotions were represented in these data also by the words anger (2 times;
it can be calmed), emotions (1), feelings (1), love (1), and heart (7).

13. system positively generating quietness and calmness in your emotional mind
(http://wwwyogawithsaeed.co.uk/p3a_physio.html; last accessed 2009-27-11).

It is difficult to see the WebCorp data as attesting a dualist understanding of
calmness in a human being that would separate the mind from the body or vice
versa. It contains the explicit claim that the body and mind should be in bal-
ance. The word pair body and mind occurs twice, and the noun body 5 times. The
data include explanations of how calmness concerns the electric system of the
body (2 occurrences), senses (2), breath (5), nerves (6), and the central nervous
system (1). People’s calmness is reflected in their behavior and actions (3 times),
features (3), movement (2; example 14), manner of using the sword (8; example
15), and speech and writing (11).

14. stillness of the senses and calmness of movement (http://www.tasbeha.org/
content/hh_books/Calmness; last accessed 2019-02-08).

15.1If the return of the sword to front center is lively, relaxed, and instantaneous,
this represents the imperceptible movement in stillness known as seishi, or
living calmness. (http://www.unofficial.ki-society.org/ VKS/vks19970330.txt;
last accessed 2009-27-11)

The WebCorp data also attest religious sentiments. They refer to the Virgin Mary
(2 times), other saints (7, example 16), God (1), Satan (1), angels (1), Jesus (2), and
amonastery (1). These correspond to references to particularly calm and exemplary
people in EEBO.

16. God looked upon the calmness of His servant (http://www.kosovo.com/news/
archive/2005/October_15/2.html; last accessed 2006-01-30).

To continue, like the EEBO data, the WebCorp data also attribute calmness to
people: the first person I (11 times), you (68), we (37), s/he (130), they (48), and even
to everyone (1). Potentially relevant to this group are also contexts which address
the recipient not directly with the pronoun you but with referring to something that
is theirs, for example, your life or your body and mind. Example (17) discusses the
addressee’s mind and body, and themselves, as a potential location of calmness.
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17. Daily practice will calm down your mind. This calmness will influence your
inner being, your body, your circumstances, and the people you meet. It will
transform you into a peacefulness and calmness generator. (http://www.suc-
cessconsciousness.com/index_000068.htm; last accessed 2019-02-08).

A single expression that should be mentioned because it occurs 7 times is state
of cessation. It refers to a state which can be reached through Buddhist meditation
(example 18).

18. The Amitabha Buddha who was, and is, revered and praised by Buddhists
around the world radiates indefinite light and life from this “state of cessation”.
This state is a continuous process of calmness. (http://www.buddhanet.net/
cbp2_£6.htm; last accessed 2019-02-08).

The WebCorp data also suggest that speakers of Present-day English see calmness
in country life (1 occurrence), and music (12). They would like to experience it even in
the city (1 times). These people associate calmness with inexperience
(1 times) and the Christian’s journey to heaven (1). Moreover, the noun calmness
occurs as a mathematical concept (16 times), and it is used in contexts referring to
science (1), form (4), and spaces (9). Example (19) was not among my WebCorp data
but illustrates well how calmness is discussed in mathematics papers.

19. The paper deals with the calmness of a class of multifunctions in finite dimen-
sions. Its first part is devoted to various conditions for calmness, which are
derived in terms of coderivatives and subdifferentials. The second part dem-
onstrates the importance of calmness in several areas of nonsmooth analysis.
(http://portal.acm.org/citation.cfm?id=589266; last accessed 2019-02-08).

In nature, calmness appears in animals (2 times, example 20 talks about rats),
air (1), roots of a tree (1), and water (2). Calmness in nature as a general concept
is discussed 10 times. In addition, the WebCorp data contain 4 references to the
calmness (balance) of everything.

20. Note that while moderate depigmentation tends to correlate with calmness,
extreme depigmentation can correlate with neurological problems (Grandin
1998), as well as vision and hearing impairments. (http://www.ratbehavior.
org/CoatColor.htm; last accessed 2019-02-08).

3. Discussion

This section continues to discuss the central senses of the nouns calm and calm-
ness in Early Modern English before comparing the two varieties and drawing more
general conclusions. It should be taken into account that although I use the terms
Early Modern and Present-day English, the data representing these varieties are lim-
ited. Toward the end of this section, I will move on to discuss calmness of the mind.
One question that can be asked is if it is a virtue rather than an emotional state.

3.1 Central meanings of the noun calmness
3.1.1 Early Modern English

The current data suggest that in Early Modern English, calmness was, above
all, a person’s state. It could be rephrased, for example, as the tranquility radiating
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from people and their behavior. It had subcategories relating to people’s mind
and emotions, their life and actions, and their death. Death could be discussed
separately since it is likely that discussions of calm death have to do with the art
of dying which involves the ability to prepare for one’s departure. It may also

be assumed that Christianity affected Early Modern English speakers’ ideas of
how people should think, talk, and act in their lives and in moments preceding
their deaths. At the same time, it is important to remember that calmness and
tranquility were not purely Christian ideals but that many ideas concerning them
were rooted in Antique philosophy and literature. This is all the more so in these
data since the learned people who wrote books in those days had studied Latin
and Greek. However, the CEECS data also remind us that discussions containing
calm words could be rather pragmatic and concern people’s reactions to incidents
in their everyday lives. They were not only used when discussing philosophy or
religion.

I am reluctant to separate any of the central senses of the noun calmness from the
others as regards Early Modern English. Figure 1 shows the meaning of calmness in
terms of three concentric circles. The outer circle that surrounds it all is tranquil-
ity in nature, the middle one is peaceful cohabitation in human societies, and the
innermost and most central sense refers to the calmness of individual people. This
underlines the interaction of all these senses: individuals contribute to society and
society is located in and surrounded by nature. It is good to notice that people had
not yet tamed nature to the extent that has happened since then. A sea journey,
for example, involved a greater risk than it would involve for us now (excepting
extreme cases such as refugees crossing the Mediterranean Sea), and it was more
likely to make a person even consider the art of dying.

It is even possible to consider the meaning of calmness in EEBO in terms of
percentages, focusing on the mind-body distinction. If we compare references to
the mind, intellect, character, and will (33%) with references to the body (3%), it
looks like the focus of the meaning was on the mind. However, it is also possible to
subsume references to people, their emotions, their literary and verbal expression,
and actions as references to the body (33%). In that case, the noun refers to the body
more frequently than the mind (36% vs. 33%). A reasonable compromise would be
to assume that what is discussed is interaction between these two. More information
is given in Table A1 in the appendix.

3.1.2 Present-day English

In Present-day English, as represented by the WebCorp data, the noun calmness
appears to have two main meanings that could be separated from each otherin a
dictionary: a more general sense of tranquility and a more specific sense in math-
ematics. As in Early Modern English, the noun calmness frequently characterizes
people and their actions, but its central senses could be grouped in a somewhat
different way. Two things appear to belong to the core of the idea of calmness:
self-control and spirituality. Setting mathematical references aside, the most central
senses of the noun calmness could thus be titled self-control and spiritual peace of
the mind. These two senses overlap since it is often suggested that spirituality, for
example, meditation, helps people gain self-control. It even happens that religious
websites claim that the ideas presented there are backed up by science. It is surpris-
ing how central a place spirituality takes in Present-day English. The data contain
both references to Christian saints and monasteries and Eastern meditation. It
nevertheless has to be taken into account that the websites included in the data may
not represent mainstream thinking, nor have they always been written by native
speakers of English.
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Of nature

Of societies

Figure 1.
Calmness in the Early Modern English data.

Something else still remains to be mentioned. Also, in Present-day English, the
noun calmness refers furthermore to tranquility of nature and, more generally, the
world surrounding the writers of the texts. It can be seen to form the background to
the two central senses. It covers, for example, ruminations on how to escape noise in
the city and how peaceful it is in the countryside, as well as descriptions of various
physical spaces such as hotel rooms. Taken further, this framework could be seen to
include references to political peace and even those to mathematical balance.

Again, percentages of senses in the WebCorp can be considered as well.

The striking finding then becomes that calmness is associated with people, via
pronouns or nouns such as person, in almost 44% of the data. The mind, intellect
and character play a minor role compared to that (10.4%). References to the body
are particularly infrequent (2.6%). Associations to religion and spirituality are
in fact more frequent (5%). Figure 2 is correct insofar as people’s calmness is
understood as their self-control. The body plays a key role insofar as such self-
control can be read from the way they behave and carry themselves. The former
is assumed here because self-control has become something that can be adver-
tised, bought, and taught (cf. Section 3.1.3.). The latter may be assumed implic-
itly since the corpus data include exhortations to people to calm down. However,
further research would be in place to understand this further. It could be that the
mind-body dualism has faded into the background and that people now focus
more on the calm person as a whole. Two hits that refer to the calmness of body
and mind hint to such a conclusion. More information can be seen in Table A2 in
the appendix.

3.1.3 A comparison between the two varieties
There is something that clearly distinguishes the Early Modern data from its

Present-day English counterpart in this study that has only been briefly mentioned
so far. Many of the websites in the WebCorp data are commercial. Calmness is sold
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to people. Adverts suggest that people can buy tranquility of mind in the form of
recordings that they can listen to, or beautiful tourist sites, for instance. This dif-
ference might not be as accentuated if the Present-day English data were collected
somewhere else than the Internet.

Clearly, the meaning of calmness in Early Modern English resembles that in
Present-day English. Both varieties underline the role of individual human beings
and their ability to control themselves and their behavior. Simultaneously, clear dif-
ferences exist. The Early Modern English data is more specific about which aspects
of people and their behavior can be calm. It also lacks references to religions other
than Christianity while the Present-day English data suggest that calmness can be
reached through Eastern meditation and martial arts. The Present-day English data
hardly touch upon the art of dying, although they discuss Heaven. Surprisingly
enough, the Early Modern English data also emphasize communication skills more.
One potential explanation is that they focus more on cohabitation and collabora-
tion, while the Present-day English data focus on individuals, their experience of
internal well-being and how they appear to us on the outside. Similarly, the Early
Modern English data put more weight on the state and its ruler. What they lack are
references to scientific studies addressing, for example, human physiology; neither
do they mention music nor mathematics, as the Present-day English data.

Let us return a little to the linguistic corpora. It may be added that the use
of such phrases as keep calm and calm down seems to be typical of Present-day
rather than Early Modern English. It seems that speakers of Early Modern English
observed each other’s calmness while speakers of Present-day English actively
exhort each other to be calm. Notably, neither data include recorded conversations.
While part of the Early Modern letters may come close to Early Modern spoken
English, the Present-day English data contain imaginary conversations from novels.
How these differ from each other could be studied further. It would also be interest-
ing to ask which period allowed or allows more divergence from the norm in terms
of how calm people should be.

When it comes to the percentages of different associations in the data, the most
striking finding is that calmness is so simply and directly attributed to people in
the Present-day English data. This may reflect the disappearance of a culture where
calmness was analyzed in detail in terms of the mind and body, but it may also tell
us that calmness has become something that is expected of people. In that case, the
development of the calm words would parallel that of the adjective happy which
nowadays tends to be relatively neutral. It is as if the assumption is that most people
are relatively happy [23, 26].

Surrounding world

Figure 2.
Calmness in the Present-day English data.
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3.2 On calmness of the mind

Lastly in this section, I will focus on the concept of calmness, or tranquility, of
the mind which plays an important role in the findings. One question of interest is
how people achieve or at least attempt to achieve such mental peace.

3.2.1 Calmmness of the mind in the Early Modern data

The Early Modern data suggest that people aimed at calmness through reasoning
and through controlling their emotions. The idea was not to let one’s passions take
over. Instead, people wanted to act and speak in a steady, stable manner regardless
of circumstances. This was especially expected of leaders such as monarchs. It is this
ideal that binds together discussions of firmness of character, judgment, wisdom,
and eventually also the art of dying.

Another way to acquire calmness was to turn to God in order to be reconciled
with God. Such a reconciliation provided a person with a clean conscience which in
its turn led to calmness. This was particularly important at the hour of death.

Moreover, it pays to note that the Early Modern period was a stormy one in
terms of politics and economy and that people extended their travels further
and further around the globe. The data reflect this through referring to wars and
seafaring. We may surely assume that such outer circumstances affected people’s
experience of calmness or lack of it regardless of how high their ideals were.
Explorers reported of calm, paradisiacal conditions in places far away from their
countries of birth.

3.2.2 Calmmness of the mind in the Present-day English data

Moving on to the time of the Internet, people nowadays seek calmness in quiet
environments, religion, and various techniques of mind and body control and medita-
tion. It is interesting to consider how their experience and activities differ from those
of their Early Modern predecessors in this respect. More and more people live in noisy
cities and yearn after the peace of the countryside or even a monastery instead of
dreaming of conquering new continents. At the same time, perhaps more than ever,
people are regarded as organisms or machines that can be controlled if their workings
are understood. People consider the matter in terms of biology, medicine, and even
systems research. In addition to self-control, people are interested in ways to relax.

In both periods, some people stand out as models of mental calmness. However, it
is somewhat surprising that in these data, Present-day English authors go further back-
wards in time to find such role models. The Early Modern texts mention contemporary
people and some people that had passed away relatively recently, whereas the Internet
data discuss the Virgin Mary, saints of old, and Jesus. To exaggerate a little, calmness
seems to be associated with something that is remote, be it a person or a place.

3.2.3 Calmness of the mind as a virtue

My original interest in calmness is related to my interest in what language tells us
about emotions. While these data suggest that calmness has to do with the control
of emotions, it can also be approached from another angle. It can be seen as a virtue.
This particularly applies to the Early Modern data which contain a couple of direct
references to virtue, in addition to a plethora of comments suggesting that people
should seek understanding, use reason and judgment, and control their emotions
and behavior, even at the hour of death. To recapitulate, calmness of the mind is a
rational virtue in the Early Modern data, but not only that: it is also a religious and
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social virtue. It is considered good to be in good terms with both God and people:
“There is no pillow as soft as a clear conscience.” In addition, a virtuous Early
Modern monarch was capable of maintaining calmness in a country, which in turn
led to calmness and tranquility in individual subjects’ lives.

It is not quite so clear if calmness is a virtue in our times. What is clear is that
many people search for calmness. However, they do not necessarily seek to be virtu-
ous; instead, they may seek inner calmness that involves a good feeling in general
and, in particular, a feeling that they are in control of what is happening to them.
Maybe calmness comes closer to happiness and satisfaction in Present-day than Early
Modern English. In addition, it is more closely tied to this moment rather than the
future, the future including an expectation of eternal life in the Early Modern data.
However, if calmness has become the expected of state of people in the way happi-
ness appears to be, then it can be a virtue in that sense, meaning that people know
they should be calm. This in turn would be a cause of why people feel bad if they do
not feel calm and are willing to learn how to become calm. This could then lead them
to commercial websites on the one hand, and to spirituality on the other hand.

Here we might return to the thought that Damasio quoted from Spinoza, namely
that spirituality is intense harmony experienced by a person whose mind and body
function in an ideal manner [9]. Damasio appears to consider such a harmony virtu-
ous, but even if he quotes an Early Modern thinker, his understanding of spirituality
fits our times. To specify, he sees the human being as a system that can function in
an optimal way, rather than seeing it in relation to an invisible other, or an other-
worldly existence more generally.

Lastly, if we only consider social interaction, calmness is certainly a virtue
in both periods. When people live together and collaborate, it tends to be desir-
able that they all remain more or less calm and can express themselves in a clear,
peaceful manner instead of letting their emotions take control. If emotions were
allowed to rule, they could, in extreme cases, make people’s lives particularly
difficult. They could also paralyze their experiencers, making them unable to
contribute to the common good. Seen from this angle, it is not always a priority
how calmness is achieved. In addition, it can be a virtue to make another person
calm.

4, Conclusion

This chapter has dealt with the English nouns calm and calmness and some other
words that can be derived from the same stem. It has considered data from the Early
Modern and Present-day English periods. The sample of around a thousand occur-
rences of these words suggests that both inner peace and outer peace were and are
important to people in both periods but that they were and are associated with slightly
different things. Data from both periods suggest that self-control helps us to achieve
calmness, but it is not exactly the same concept. The Early Modern data emphasizes
rationality, firmness of character, and the ability to express oneself in a good, construc-
tive manner, and contains references to Christianity. The Present-day English data lean
more toward techniques of controlling one’s body and mind and of meditation.

This piece of research could be developed not only by collecting more data but
also by delving deeper into the original texts, other contemporary thought and
further research on similar topics. It has nevertheless already given us an idea of
how calmness is represented in selected Early Modern and Present-day English texts
and how linguists can model concepts. Sometimes, these concepts can be central to
society’s functioning; this could even be claimed of calmness even if it is not a word
frequently in use in political discussions.

83



Effects of Stress on Human Health

If these findings were taken over to social and political discussions, we might
consider questions such as:

Is calmness of the body and mind a goal in itself or a means to an end? Or isita
byproduct of something else?

Does it matter how people achieve calmness of the body and mind? Should we
evaluate how people attempt to achieve it?

Does everyone have a right to calmness of the body and mind? What does it
mean in a situation where such calmness is also strongly commercialized?

Is it important that people act calm and stay calm in all situations? Are there any
situations when they can be allowed to be anxious or angry, to raise their voices and
shout, and even make trouble?

Is it more important to feel calm or to be able to control oneself? Does it depend
on the situation?

A. Appendix
Category: Calmness of ... Percentage of the data
Nature and the environment 9
Time 31
People 25
Mind 27
Intellect 2.7
Character 27
Will 0.2
Emotions 0.9
Body 31
Literary and verbal expression 4.7
Actions and behavior 25
Life and death 0.9
A geographical area 0.9
The conscience (+ 1 hit: Christ’s blood) 49
Other things such as set forms 11
Unclear cases 1

Table A1.

Categories of calmness in EEBO.

Category: Calmness of ... Percentage of the data
Environment 41

People 44

Mind 8.8

Intellect 1

Character 0.6

Emotions 1.8

Body and mind 0.3
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Category: Calmness of ... Percentage of the data
Body 26
Literary and verbal expression 16
Actions and behavior 1.9
Life and death 1
Religious people, God 5
Mathematical objects 23
Music 18
Others such as form 0.6
Unclear cases 23
Table A2.

Categories of calmness in WebCorp.
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Chapter7

Stress, Hypertension and Yoga

Surendra Shripati Wadikar

Abstract

Stress and stress-related disorders are emerging as a major health challenge.
In the classical stress concept, stress can be broadly defined as an actual or antici-
pated disruption of homeostasis by certain physical and psychological events that
are known as ‘stressors’ Prolonged exposure to stress can lead to a destructive,
self-perpetuating cascade of neuroendocrine, metabolic and neuropsychologi-
cal alterations that play an important role in the development and progression of
cardio-vascular disease (CVD) like hypertension. Dysregulation of stress system
is causally linked to pathogenesis of essential hypertension, which involves over
activity of hypothalamic-pituitary-adrenal axis (HPA) and sympathoadrenal
system (SAS) and resetting of baroreceptors as the underlying pathophysiological
mechanisms. Evidence suggests that regular practice of yogasanas and pranayama
appears to cause down-regulation of the HPA axis and the sympathetic nervous sys-
tem (SNS), increases vagal activity, improves baroreceptor sensitivity, and thereby
helps to reduce blood pressure. Although the exact mechanism of beneficial effects
of yoga are not known, evidence suggests that yogic intervention may be acting
through multiple mechanisms simultaneously influencing diverse neural structures
involved in the regulation of the neuroendocrine and the cardiovascular response
to stress to cause neurohumoral modulations resulting in alleviation of stress and
improvement in cardiovascular indices.

Keywords: stress, hypertension, hypothalamic-pituitary-adrenal axis,
sympathoadrenal system, baroreceptors, yoga

1. Introduction

Fast pace of life, growing aspirations of people, peer pressure and collapsing
social support institutions like family, are affecting peoples’ health in modern
society. Stress and stress-related disorders are emerging as a major health challenge
across the globe. Stress is perceived as an event or experience that invoke a range of
unpleasant emotions like uneasiness, nervousness, anxiety, and fear. More scientifi-
cally speaking stress is a state of disharmony or threatened homeostasis provoked
by psychological, environmental, and/or physiological factors called ‘stressors’
Stress is often implicated in the pathogenesis of non-communicable diseases like
hypertension, coronary heart disease, depression, and obesity. Evidence suggests
that dysregulation of stress system is causally linked to the pathogenesis of essential
hypertension, with over activity of Hypothalamic-pituitary-adrenal axis (HPA) and
Sympathoadrenal System (SAS) and resetting of baroreceptors as the underlying
pathophysiological mechanisms.

Non-pharmacological interventions such as relaxation techniques in the form of
yoga and meditation are slowly gaining recognition as an adjunctive therapy in case
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of stress-related health disorders like hypertension, anxiety, and depression. Yoga
promises to be one of the best and relatively safest methods to counter stress. The
most popularly used yoga intervention techniques include yogasanas (yoga pos-
tures) and pranayama (controlled breathing techniques) and meditation. Asanas
and pranayamas reduce stress, relax and revitalise body. Relaxation helps to control
anxiety, calms mind and brings down heart rate and blood pressure.

2. Concept of stress, allostasis and allostatic load

All living organisms strive towards a dynamic equilibrium, which is called
homeostasis. Homeostasis is maintenance of relative stability of the core parameters
required for cell survival [1]. In the classical stress concept, stress can be broadly
defined as an actual or anticipated disruption of homeostasis by certain physical
and/or psychological events that are known as ‘stressors’ [2].

Modern concept of stress defines it as a consciously or unconsciously perceived
threat to homeostasis [3], which involves specific response of the body that in
turn depends on the factors like the nature of the challenge to homeostasis, the
perception of the stressor and the ability to cope with it [4]. A new concept called
‘allostasis’ was introduced to define and explain stress. Accordingly, the term
allostasis refers to the process whereby an organism maintains physiological stabil-
ity by changing parameters of its internal milieu by matching them appropriately
to environmental demands [5, 6]. Thus, homeostasis is a process that keeps us alive
whilst allostasis is a process that helps us to adapt to the environmental challenges.

Allostatic load (AL) refers to the cumulative effects of chronic and acute stress
on the body. It represents the ‘wear and tear’ the body experiences when repeated
allostatic responses are activated during stressful situations [7]. Allostatic overload
is the final stage of the progression of allostatic load, whereby the culmination of
physiological dysregulations both at the cellular and organ levels leads to disor-
dered, diseased, and deceased endpoints [8].

The concepts of allostasis, allostatic load and overload are to be understood in
the context that the physiological systems involved in allostatic responses help us
to adapt to challenges imposed by stressors and the dysregulation or overuse of the
same systems due to prolonged exposure to stressors can lead to pathological disor-
ders [7]. Thus, allostasis involves health protective adaptive responses to stressors,
whereas, allostatic load is the result of the overuse or dysregulation of the systems
involved in allostatic responses that leads to pathological disorders, a state referred
to as allostatic overload [6].

3. Neurobiology of stress response

The stress response involves multiple organ systems of the body like central
nervous system (CNS), autonomic nervous system (ANS), endocrine system,
cardiovascular system and immune system [9]. However, individual’s response to
stressors is conditioned by the genetic, environmental and developmental factors.
The collective stress responses are mediated by largely overlapping circuits in the
hypothalamus, the limbic cortex, and many neural elements in the brainstem [10].
The brain triggers stress responses that are commensurate with the nature of the
stressor. Accordingly, stress regulatory neuro-circuits activated by a particular
stressor are crucially dependent on stressor attributes [2].

Depending on their nature, the stressors can be broadly divided into two
categories: Physical or Physiological stressors and Psychogenic or Psychological
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stressors. Stressors that produce actual disturbances of homeostasis are considered
as physical stressors, e.g. haemorrhage or infection. Whereas, stressors that threaten
the current state and are predicted or anticipated based on prior experiences are
considered as psychogenic stressors, e.g. aversive environmental stimuli [11]. Thus,
physical stressors represent ‘Systemic stressors’ which are of immediate survival
value and are mainly processed by brainstem and hypothalamic regions [2, 11].

By contrast, ‘Psychogenic stressors’ represent ‘Processive’ stressors. They require
sequential stimulus assembly and processing of signals from multiple sensory
modalities in the forebrain and can occur in anticipation of or in reaction to stress-
ful events prior to initiation of a stress response. They involve the ‘Limbic stress
pathways’ for processing information [12]. The vast majority of decisions regarding
the initiation of stress responses seem to be made at the level of limbic structures,
which communicate information to subcortical sites positioned to interface with
ongoing homeostatic feedback [13]. It is also believed that limbic forebrain regions
may also contribute to processing of physical stressors, influencing the autonomic
responses to stress and the activation of the HPA-axis [2].

3.1 Brainstem circuitry in stress response

The autonomic nervous system (ANS) provides the immediate response to
stressors mainly mediated via brainstem circuitry. The brainstem region receives
neuronal inputs carrying signals of homeostatic disturbances involving cardiovas-
cular system (CVS), respiratory system (RS) and visceral organs [14], which cause
reflex stimulation of sympathetic response [15]. Reflex sympathetic activation
represents the classic ‘fight or flight’ response to stress [2].

Besides this, signals from medulla and spinal cord are sent to other autonomic
regulative sites in the hindbrain, midbrain and forebrain. The complex interplay
between these neural structures and the descending signals from the hypothalamus
and limbic cortex ultimately modulate the autonomic response to stressors [15].

Homeostatic imbalance also triggers signals to the brainstem leading to activa-
tion of the HPA axis. Ascending brainstem pathways project to the paraventricular
nucleus of the hypothalamus (PVN). Catecholaminergic projections to the PVN
originate in the nucleus of the solitary tract (NTS) and C1-C3 regions and represent
a major HPA excitatory pathway, promoting corticotropin releasing hormone
(CRH) and thereby, adrenocorticotropic hormone (ACTH) release [16]. NTS
projections to PVN also release neuropeptide Y, glucagon-like peptide 1, inhibin §,
somatostatin and enkephalin, that can regulate HPA activation [17].

Ascending catecholaminergic pathways mainly mediate systemic-stress
responses [14]. However, some non-catecholaminergic NTS cell groups (e.g. gluca-
gon-like peptide 1 neurons) are involved in the generation of HPA responses to both
psychogenic and systemic stressors [18]. Thus, NTS appears to be a common site
for integration of reactive HPA responses. Neurons throughout NTS are activated
by a variety of acute and chronic stressors [19]. In addition to sending projections
that target subcortical limbic regions critical for regulating behavioural responses
to stress, NTS also receives direct input from the amygdala, the bed nucleus of stria
terminalis (BST), and the prefrontal cortex [20]. Thus, NTS is a critical hub for
integrating interoceptive and viscero-sensory input with descending affective and
cognitive information from the limbic forebrain.

3.2 Hypothalamic nuclei

Paraventricular nucleus of the hypothalamus (PVN) acts as a principal integra-
tor of stress signals and is directly involved in regulating HPA axis and autonomic
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responses to stressors [2]. As mentioned earlier, the PVN receives its major adrener-
gic inputs from the A2/C2 regions of NTS, which represents a major HPA excitatory
pathway promoting CRH release [16]. The PVN neurons project to the autonomic
targets in the brainstem and spinal cord such as the intermediolateral cell column,
the parabrachial nucleus, the dorsal motor nucleus of the vagus nerve and the NTS
[13]. PVN also receives serotonergic innervation from the median raphe nuclei in
the midbrain. Serotonin activates the HPA axis and stimulates ACTH release and
secretion of glucocorticoids (GCs) [21].

Many of the hypothalamic regions interact with the limbic inputs and are
involved in homeostatic integration. Hypothalamic communications with limbic
cortex and their combined downward effect on the HPA and ANS activity modulate
responses to stressors with respect to ongoing physiological state.

PVN is heavily innervated by inhibitory GABAergic inputs from limbic regions
[22]. Most of these limbic-PVN connections are indirect and are made through the
bed nucleus of stria terminalis (BST) and peri-PVN regions of the hypothalamus,
enabling it to translate limbic information into modulation of the HPA axis or auto-
nomic activation [23]. While PVN projecting GABAergic neurons from posterior
BST nuclei inhibit HPA response to stress, CRH neurons from anteroventral BST
nuclei to PVN are responsible for excitation of HPA activity [24].

PVN also receives inhibitory GABAergic innervation from the medial preoptic
hypothalamus (mPoA), which receives projections from the hippocampus and the
medial nucleus of amygdala (MeA) and is an important site for interaction between
limbic inputs and physiological regulatory processes [2].

Lateral hypothalamic neurons are positioned to modulate autonomic and/or
HPA tone [2, 25]. The Dorsomedial hypothalamus (DMH) regulates autonomic
and perhaps also HPA axis responses to psychogenic stimuli [2]. Suprachiasmatic
nucleus (SCN) has effect on the diurnal variations and basal HPA activity and auto-
nomic responses to psychogenic stressors [26]. SCN innervates peri PVN regions,
where it interacts with the signals from limbic cortex.

3.3 Limbic stress circuits

The interface between the incoming sensory information about the stressors and
the appraisal process is formed by limbic brain structures. Both psychogenic and
physical stimuli are processed in multiple limbic forebrain structures, including the
amygdala, the hippocampus and the prefrontal cortex [2]. These regions receive
associational information from subcortical and cortical areas involved in higher-
order sensory processing and memory and also ascending inputs from sites involved
in attention and arousal. Limbic structures do not communicate directly with the
primary stress effector systems. Instead, they send signals to the subcortical relay
sites, which in turn interface with the primary stress effector neurons in the PVN,
caudal medulla and spinal cord [14]. Usually, there is interaction between the out-
puts from the stress-excitatory structures (central (CeA) and medial (MeA) nuclei
of amygdala and infralimbic cortex) and stress-inhibitory regions (hippocampus,
prelimbic cortex), so that local integration of limbic information occurs before
relaying it to the primary stress effector sites [14]. Downward signals from these
limbic regions modulate the activity of the HPA axis and probably also autonomic
responses to stress [2].

3.3.1 Amygdala

Studies suggest that the Central nucleus of amygdala (CeA) and the BST
coordinate to orchestrate both acute and chronic responses to various kinds of
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threatening stimuli and are involved in the control of fear and anxiety [27].

CeA is primarily involved in behavioural, autonomic and endocrine responses
to stress [10]. The medial nucleus of amygdala (MeA) and basolateral nucleus of
amygdala (BLA) are preferentially activated by psychological stressors [11, 25].
There is a two-way neural communication between amygdala and the dorsal
raphe nucleus and catecholaminergic nuclei in the brainstem. CeA sends inputs
to CRH neurons in the PVN both directly and through the bed nucleus of the
stria terminalis and mediates the adrenocortical response to somatosensory
stimuli [2, 10].

3.3.2 Hippocampus

The hippocampus inhibits the HPA axis activity. It also influences autonomic
tone. Hippocampus has no major direct projections to the brainstem, but its action
on autonomic function might be routed through NTS-projecting regions of the
medial prefrontal cortex (mPFC) [2].

3.3.3 Prefrontal cortex (PFC)

Prefrontal cortex (PFC) is critical to develop appropriate responses to environ-
ment changes, enabling behavioural plasticity [28]. The prelimbic medial PFC
(mPFC) preferentially inhibits HPA axis response to psychogenic stressors and, like
the hippocampus it is involved in response termination [2]. The infralimbic PFC
is involved in initiating autonomic and HPA responses to psychogenic stimuli. The
infralimbic cortex is selectively involved in stress induced cardiovascular regula-
tion, perhaps through modification of the baroreflex activity. As a result of its
interconnections with the hippocampus and the amygdala, the prefrontal cortex is
positioned at the top of the response initiation hierarchy and might be a principal
limbic coordinator of physiological reactivity [2].

3.4 Circumventricular organs (CVO)

PVN projections from subfornical organ (SFO) are angiotensinergic and also
promotes CRH secretion and biosynthesis [29]. This pathway may be involved in
fluid/electrolyte balance stress induced stimulation of HPA-axis activity via activa-
tion of the angiotensin II type-1 receptor [30]. There are projections from organum
vasculosum of the lamina terminalis (OVLT) to the anteroventral preoptic nucleus,
DMH and preautonomic PVN. These pathways are believed to be responsible for
initiating cardiovascular response to stress [31].

4. Primary mediators of stress response

The body’s responses to stressors are mediated by an intricate stress system,
which includes the hypothalamic—pituitary-adrenal (HPA) axis and the sympatho-
adrenal system (SAS), which consists of sympathetic nervous system (SNS) and
adrenomedullary system (AS) [32]. The hormones of HPA axis and catecholamines
released by SAS are the primary mediators of the stress response [33].

As mentioned earlier the paraventricular nucleus of hypothalamus (PVN)
plays a major role in stress response. Stress induced activation of the parvocel-
lular neurons of the PVN causes the release of CRH and Arginine vasopressin
(AVP) and initiates the endocrine response to stressors. CRH controls ACTH
release from the anterior pituitary gland [10]. AVP is co-localised with CRH in
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parvocellular neurons of PVN. In the anterior pituitary, AVP potentiates the
effect of CRH on ACTH release [34]. Reciprocal connections exist between CRH
neurons in PVN and noradrenergic neurons in the locus ceruleus (LC); hence,
they stimulate each other in a positive feedback fashion [33]. CRH serves as a
neurotransmitter that mediates sympathetic arousal, providing a link between
the adrenocortical and autonomic branches of the stress response. The locus
ceruleus-norepinephrine system (LNE) controls the stress-induced stimulation of
the sympathoadrenal system (SAS) [10]. ACTH is the key regulator of glucocorti-
coid secretion from the adrenal cortex. Glucocorticoid hormones, mainly cortisol
in humans, and cortisone in animals, are the final effectors of the hypothalamic-
pituitary-adrenal axis (HPA) axis, which mediate the response of the organism to
stressors [10].

5. Acute vs. chronic stress response: protection vs. damage

The first phase of the acute stress response involves activation of sympathoad-
renal system (SAS), which results in a typical ‘fight-or-flight’ responses. These are
rapid but short-term physiological adaptations, so as to meet the challenge imposed
by a stressful event. It is mediated by the release of catecholamines like norepi-
nephrine (NE). Whereas, the secondary phase involves the hormonal mechanism
(hypothalamic-pituitary-adrenal axis) considered sluggish compared to the synap-
tic mechanisms that activate the SAS, but resulting in an amplified and protracted
secretory response involving stress hormones like CRH, ACTH and glucocorticoids
(GCs), mainly cortisol in human beings (long-lasting response). Cortisol in turn
has effects all over the body including brain [13].

In acute stress response, the action of SAS and HPA axis mediators is protec-
tive in nature and is geared to enable the individual to adapt to stressors. However,
chronic exposure to stressors results in over-activation and or dysregulation of
SAS and HPA-axis to induce a chain reaction of deleterious effects on the biologi-
cal systems involved in stress response, which eventually leads to stress-related
disorders [35]. Stress induced brain changes further diminish the body’s ability to
cognitively process and physiologically respond to stressors [36]. In chronic stress,
prolonged and synergistic effects of the stress hormones and pro-inflammatory
cytokines adversely affect multiple interconnected organ systems (autonomic,
neuroendocrine, immune and cardiovascular systems) involved in stress response,
which finally results in various pathological conditions [8].

6. Aetiology of essential hypertension

Essential hypertension is a multifactorial disorder with a strong genetic pre-
disposition. Multiple studies have suggested involvement of many factors in the
genesis of essential hypertension. The principal factors among them are: increased
activity of SNS including renal SNS; over activity of renin-angiotensin-aldosterone
system (RAAS); positive sodium imbalance; low levels of vasodilators, like nitric
oxide (NO), prostacyclin (PGI2), and the natriuretic peptides; high levels of vaso-
constrictors like endothelin 1 (ET 1); structural and functional vascular defects;
increased activity of vascular growth factors; and obesity [37]. In recent studies,
oxidative stress, endothelial dysfunction, vascular remodelling and decreased vas-
cular compliance are implicated as the primary antecedents, which may be involved
in the development of essential hypertension [38].
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7. Role of stress in pathogenesis of essential hypertension

Due to the complexity of the mechanisms controlling blood pressure regulation
and involvement of many interconnected regulatory organ systems, with various
endogenous and exogenous factors interacting with these regulatory systems, the
exact cause of essential hypertension is still not known [39].

Although stress is clearly implicated in the aetiology of essential hyperten-
sion, the relationship between a psycho-physiological construct like stress and
the physical manifestation of essential hypertension is not simple or direct. It is
quite likely that multiple etiologic pathways as well as the variety of intervening
variables exist that lead to the onset of essential hypertension. However, psycho-
logical stress has been considered to be one of the major risk factors for essential
hypertension [40-42].

7.1 Cardiovascular reactivity and essential hypertension

There have been many studies which suggest that, the exaggerated cardiovas-
cular response (CVR) to life stressors appear to play a key role in the stress—hyper-
tension relation [43, 44]. It has been suggested that, heightened cardiovascular
reactivity could reflect sympathetic hyper responsivity or enhanced vagal
withdrawal during stress, whereas poorer cardiovascular recovery could be due to
prolonged sympathetic activation, diminished vagal tone, or attenuated or delayed
vagal rebound following the termination of stress [45]. It is believed that increased
cardiovascular reactivity and poor cardiovascular recovery could indicate auto-
nomic dysregulation of cardiovascular system, which may be contributing in the
pathogenesis of essential hypertension [46].

7.2 Chronic stress and essential hypertension

Evidence suggests that chronic exposure to psychosocial stress leads to the
onset of essential hypertension via stress response, which includes the affective,
cognitive, behavioural, and physiological alterations. Stress induced increased
sympathetic activity, decreased vagal activity, reduced baroreflex gain, over activity
of the hypothalamic-pituitary-adrenal (HPA) axis and endothelial dysfunction asa
long-term consequence, cause increase in blood pressure and heart rate by affecting
central and peripheral regulation of the CVS [47].

There is a mount of evidence linking chronic stress with essential hypertension.
Clinical and epidemiological studies indicate that chronic psychological stress can
lead to essential hypertension [48, 49]. Many workers in their studies have found
that individuals exposed to chronic stress show persistent hypertension [40, 50, 51].
Various population studies have demonstrated that psychosocial stress is associ-
ated with an increased risk of hypertension [52, 53]. Studies have also found that
stress induced alterations in blood pressure persist even after the end of exposure to
stressors [54, 55].

7.3 Possible mechanisms leading to essential hypertension
7.3.1 Increased activity of sympathetic nervous system
Chronic exposure to stressors leads to dysregulation of autonomic nervous

system and increase in the activity of HPA axis. Dysregulation of ANS causes
increase in the activity of sympathetic nervous system (SNS), which further
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augments the activity of HPA axis [56]. Activation of SNS leads to enhanced
release of NE, Nitric oxide (NO) and Neuropeptide Y (NPY) from sympathetic
nerve terminals [57].

Stimulation of sympathetic nervous system is a pathophysiological hallmark of
essential hypertension, and especially, hypertension attributable to chronic mental
stress [40, 58, 59]. Increased SNS activity leads to the development of hypertension
by several mechanisms like peripheral vasoconstriction, increased cardiac contrac-
tion, renal sodium and water retention, baroreflex dysfunction, and vascular dam-
age [60, 61]. Chronic sympathetic stimulation causes left ventricular hypertrophy
and dysfunction, and arterial remodelling [62]. Repeated stress-induced vasocon-
striction may also result in vascular hypertrophy, leading to progressive increases in
peripheral resistance and blood pressure [63].

NE and NPY modulate the release of pro-inflammatory cytokines, such as
Interleukin-6 (IL-6), C-reactive protein (CRP), and tumour necrosis factor (TNF)
[52]. These cytokines in turn cause inflammation and endothelial dysfunction and
lead to development of hypertension [64].

The mechanisms underlying dysregulation of sympathetic nervous system activ-
ity involve impairment in sympathetic restraint due to alterations in arterial and
cardio-pulmonary baroreflexes and central/peripheral chemoreflexes or error in the
processing of reflex signals in brainstem cardio vascular centre [65]. Resetting of
the baroreflex to a higher pressure and reduced baroreflex sensitivity are important
mechanisms underlying essential hypertension [66, 67]. Resetting of baroreflex
can be at afferent, central or efferent level [68]. Afferent component can be altered
by defective mechanosensitive transduction in case of decreased vascular compli-
ance and loss of coupling of vessel wall stretch to baroreceptors [67]. Prolonged
stimulation of CNS via baroreceptor afferents may result in remodelling of the
neural networks involved in the processing of baroreceptor signals. CNS ‘rewiring’
may be contributing to the resetting, adaptation, and post excitatory depression of
the baroreceptors. This resetting in CNS could be due to decreased responsiveness
of the medullary autonomic regulatory centres to baroreceptor signalling. Central
resetting of baroreceptors causes sympathetic activity to ‘escape’ the inhibitory
effect of baroreflex [69]. Evidence also shows that angiotensin II, aldosterone and
reactive oxygen species (ROS) may be involved in the centrally mediated changes
in baroreflex efferent activity, which contribute to sympathetic over activity in
hypertension [69].

Sympathetic outflow also affects renal regulation of blood pressure. Stimulation
of the renal sympathetic outflow is thought to be a common final pathway in the
pathogenesis of essential hypertension in chronic stress [51, 52]. The activation of
renal sympathetic nerves underlines the concurrent ‘neural’, ‘renal’ and ‘sodium’
mechanisms leading to the development of hypertension. Stimulation of renal
sympathetic nerves is believed to have direct and indirect effects (through RAAS)
on renal ‘pressure-natriuresis’ mechanism inducing sodium and water retention,
causing volume expansion and increased blood pressure [70].

7.3.2 Over activity of HPA axis

Dysregulation of HPA activity due to stress especially psychogenic stress, causes
marked enhancement in basal HPA tone causing enhanced CRH and AVP synthesis
[71], increase in the baseline glucocorticoid secretion, adrenal hypertrophy [72],
down regulation of glucocorticoid receptors (GR) in feedback regions, such as hip-
pocampus and prefrontal cortex [71], enhancement of cortisol response to stressors
[73], blunting of glucocorticoid negative feedback effect [74], and increased
anxiety and depression [75].
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Activation of HPA axis involves increased secretion of CRH and AVP in the hypo-
thalamus. AVP in turn potentiates CRH activity [76]. CRH stimulates production of
ACTH by the anterior pituitary gland. ACTH then acts on the adrenal glands to cause
release of glucocorticoids (GCs), mainly cortisol and mineralocorticoids (MRs). In
addition to being a principal regulator of the HPA axis, CRH also causes stimulation
of SNS activity [77]. Glucocorticoids stimulate biosynthesis, secretion and release of
catecholamines (CA) by sympathetic nerves and adrenal medullary cells [78], and
enhance vasoconstrictor effects of angiotensin-II and catecholamines and it has also
been implicated in endothelial dysfunction [79]. Thus, synergistic and prolonged
actions of CRH, glucocorticoids and catecholamines cause central and autonomic
dysregulation of cardiovascular system, which eventually leads to hypertension.

7.3.3 Renin-angiotensin-aldosterone system (RAAS)

Renin-angiotensin-aldosterone system (RAAS) plays an important role in the
development of stress induced hypertension [80, 81]. Angiotensin II is the main
effector of RAAS, which increases blood pressure by various mechanisms including,
increase in the sympathetic outflow from the brain, constriction of resistance ves-
sels, stimulation of aldosterone secretion, increase in renal tubular sodium reab-
sorption directly and indirectly, stimulation of thirst, and release of AVP hormone
[38]. Angiotensin II modulates ‘pressure natriuresis’ mechanism in the kidneys and
contribute to the development of RAAS-dependent blood pressure dysregulation in
hypertension [82].

Evidence suggests that activation of angiotensinergic pathways in the central
nervous system (CNS) plays a critical role in the development of hypertension by
circulating angiotensin II or aldosterone [10]. Most of the actions of angiotensin
IT are mediated by angiotensin II type 1 receptors (AT1), which are expressed in a
number of brain regions like, circumventricular organs (CVOs), hypothalamus,
brainstem and parts of limbic cortex associated with the emotional stress response
like, the amygdala, bed nucleus of stria terminalis (BST) and other limbic regions
[83]. Projections from limbic regions extend to the areas involved in autonomic
control of blood pressure, namely, circumventricular organs (CVOs) including
Subfornical organ (SFO) and organum vasculosum of the lamina terminalis (OVLT)
[84]. Angiotensinergic sympatho-excitatory neurons in CVO project to the paraven-
tricular nucleus (PVN), and the PVN neurons in turn project to the rostral ventro-
lateral medulla (RVLM) in the brainstem or directly to the intermediolateral cell
column in the spinal cord [85]. Circulating angiotensin II or angiotensin II released
from nerve terminals bind to AT1 receptors and cause activation of presympathetic
neurons thereby increasing SNS activity and blood pressure [86]. Thus, circulating
angiotensin II acts as a major signal to the CNS that contributes to the development
of hypertension. Angiotensin II not only exerts the central effects mentioned above
to increase sympathetic outflow, but also has direct effects on postganglionic fibres
to enhance the release of catecholamines [87].

Angiotensin II also promotes vasoconstriction [88], and is a potent stimulus for
pro-inflammatory and pro-oxidative events leading to endothelial dysfunction, vas-
cular remodelling and eventual development of hypertension [89, 90]. Angiotensin
II exerts vascular damage by generation of reactive oxygen species (ROS) and
stimulation of redox-dependent signalling pathways [91].

7.3.4 Immune dysfunction and inflammation

Psychological stress can affect immune function by activating sympathoadrenal
system (SAS) as well as the HPA axis to release catecholamines (adrenaline and
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noradrenaline), ACTH, and glucocorticoids (cortisol). These stress hormones

in turn induce immune modulation leading to production of pro-inflammatory
cytokines, including C-reactive protein (CRP), tumour-necrosis factor (TNFa),
Interleukin-6 (IL-6), Interleukin-1 (IL-1p), Interleukin-2 (IL-2), and the transcrip-
tion factor of nuclear factor kappa B (NF-kB) [92]. Immune modulation can also
occur directly through the binding of the stress hormones to their receptors on the
surface of the immune cells as almost all immune cells express receptors for one or
more of the stress hormones [93].

Various studies suggest that hypertension is a state of chronic low grade inflam-
mation, that is characterised by the infiltration of immune cells into the interstitium
of affected organs, (mainly kidneys, blood vessels, brain and heart), where they
release pro-inflammatory cytokines and promote oxidative stress, which then leads
to dysfunction of these organs, causing hypertension and eventual end-organ dam-
age [94, 95]. Thus, inflammation in the kidneys, vessels, and CNS plays a major role
in the pathogenesis of hypertension [96].

Evidence shows that hypertensive patients have increased levels of circulating
monocytes, lymphocytes and pro-inflammatory cytokines, such as tumour necrosis
factor a (TNF-a), interleukin (IL) 6 and C-reactive protein [97]. Vascular inflam-
mation is characterised by an accumulation of macrophages, monocytes, dendritic
cells, B and T lymphocytes; moreover, increased expression of pro-inflammatory
cytokines and cell adhesion molecules in different layers of the vascular wall induce
extracellular matrix deposition, smooth muscle hypertrophy, and endothelial
dysfunction, contributing to the development and maintenance of arterial hyper-
tension [98]. Immune cells and cytokines stimulate formation of reactive oxygen
species (ROS) by vascular smooth muscle cells and endothelial cells, which in turn
causes endothelial dysfunction and hypertension [95].

Several studies show that hypertension is associated with accumulation
T cells, monocyte/macrophages and dendritic cells in the kidneys. Cytokines
secreted by innate and adaptive immune cells, as well as renal epithelial cells,
modulate the expression and activity of sodium transporters along the neph-
ron, leading to defective pressure natriuresis, sodium and water retention, and
hypertension [95, 99]. Cytokines produced by T cells, especially IL —17 A, play an
important role in pathogenesis of hypertension due to renal inflammation. Renal
inflammation, immune cell infiltration, and augmented angiotensin II activity
blunt pressure dependent natriuresis and cause hypertension [100].

The central nervous system (CNS), the sympathetic nervous system (SNS),
and the immune system are interconnected in the physiological modulation of
hemodynamic and immune activity [101]. Inflammatory cells and cytokines can
impair central autonomic control of blood pressure regulation [102]. CNS can serve
as both a target for inflammatory cells in hypertension and as a mediator of inflam-
mation through its communication with the immune system. Angiotensin II is a key
contributor to these processes in the setting of hypertension. Angiotensin II causes
T cell activation and vascular inflammation especially in CVO region of the brain
and leads to hypertension [103].

7.3.5 Oxidative stress and endothelial dysfunction

There is increasing evidence that oxidative stress is strongly associated with
essential hypertension [104]. Many studies have shown that chronic psychologi-
cal stress promotes oxidative stress throughout the body [105, 106]. Oxidative
stress occurs when there is over production of oxidant agents, reactive oxygen
species (ROS) that overwhelm the cellular antioxidant defence system. Oxidative
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stress causes endothelial dysfunction and thus contributes to the development of
hypertension [107].

Endothelial dysfunction involves alteration of the endovascular lining of blood
vessels that is characterised by a pro-thrombotic, pro-inflammatory, and pro-
constrictive phenotype [107]. An imbalance in the homeostasis of the endothelial
derived relaxing factors like NO and prostacyclin (PGI2) and endothelial derived
constricting factors like endothelin 1 (ET 1) and angiotensin II, is a major feature in
endothelial dysfunction, that leads to functional changes in the microvasculature
with a predominant and deleterious constrictive tone, which causes increased
peripheral resistance and hypertension [108].

Reactive oxygen species (ROS) and reactive nitrogen species (RNS) have an
important role in the homeostasis of the vascular wall, hence they are implicated in
the pathogenesis of hypertension [109]. The most important ROS within the vascu-
lature include the superoxide anion, hydrogen peroxide, hydroxyl radical and RNS
being peroxynitrite. Physiologically, ROS generation is tightly regulated by endog-
enous cellular antioxidants, which include superoxide dismutase (SOD), catalase,
thioredoxin, glutathione, and antioxidant vitamins [110]. In hypertension, there is
a mismatch between ROS production and protective antioxidant mechanisms in the
cells, leading to a state of oxidative stress [111].

Oxidative stress may contribute to the development and/or maintenance of
hypertension via numerous mechanisms. ROS such as superoxide combines with
nitric oxide (NO), to form peroxynitrite. This reduces bioavailability of NO causing
impaired endothelial derived vasodilation [112]. Free radical induced generation
of lipid peroxidation products, such as F2-isoprostanes have vasoconstrictor effect
and thus can modulate the vascular tone [113]. Superoxide leads to oxidation of
tetrahydrobiopterin (BH4), which promotes endothelial nitric oxide synthase
(eNOS) uncoupling and causes further production of ROS [114]. ROS also adversely
affects blood vessels leading to structural remodelling and vascular dysfunction
[115]. When produced in excess, ROS has many deleterious effects that results in
endothelial dysfunction, increased vascular contractility, vascular remodelling,
vascular inflammation, growth of vascular smooth muscle cells and apoptosis, lipid
peroxidation and deposition of extracellular matrix proteins, all the major processes
involved in pathogenesis of hypertension [116, 117].

Evidence also suggests an interrelationship between immune response and
oxidative stress. Oxidative stress induced immune activation mechanism have been
proposed in the pathogenesis of hypertension [95, 118]. It has been proposed that
oxidative stress-induced ROS causes production of ‘isoketals’ by fatty acid oxida-
tion, which serve as autoantigens [119]. Autoantigens then cause T cell proliferation
and increased production of pro-inflammatory cytokines such as chemokine (C-C
motif) ligand 2 (CCL2), IL-1, IL-6, IL-17A, and TNF-a in the kidneys, blood vessels
and other tissues [89, 120]. These inflammatory mediators along with catechol-
amines and other blood pressure elevating hormones mutually exert their actions
to cause vascular and renal dysfunction, which ultimately results in development of
hypertension [119].

7.4 Mediators of inflammation and endothelial dysfunction: a possible causative
link between stress and pathogenesis of essential hypertension

Chronic inflammation and endothelial dysfunction play a crucial role in the
development and progression of essential hypertension [121-123]. Prolonged expo-
sure to stress generates, on the one hand, a state of chronic inflammation, which
adversely affects the health and integrity of the endothelium [124]; and, on the
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other hand, activation of the HPA axis and the SNS, which produce mediators that
directly affect the organ systems involved in blood pressure regulation [125]. Some
of the mediators which may be central to the inflammatory mechanisms contribut-
ing to the pathogenesis of hypertension are listed below.

7.4.1 Immune cells

As mentioned earlier infiltration of immune cells into the interstitium of kid-
neys, brain, heart, and blood vessels and release of cytokines cause inflammation
and leads to the development of hypertension. It has been found that the number
of circulating ‘immunosenescent’ pro-inflammatory CD8+ T cells is increased in
hypertensive patients. These cells produce pro-inflammatory cytokines like IFN-y
and TNF-a, and the cytotoxic molecules, granzyme B and perforin [126]. These
cells also express mineralocorticoid receptors, which play a major role in develop-
ment of systemic hypertension by promoting production of IFN-y [127]. It has been
shown that IL-17A, produced by CD4+ T cells and y/8 T cells, plays a critical role in
hypertension [128, 129]. Clinical and experimental hypertension is associated with
raised serum IgG, IgA or IgM antibodies produced by B cells [130]. Autoantibodies
that are agonistic to angiotensin type 1 receptor (AT1 R) are found to be present in
hypertensive patients [131, 132]. Monocytes and macrophages have been implicated
in various models of experimental hypertension [133, 134]. They accumulate in the
perivascular tissue, adventitia and kidneys [135] and promote the release of pro-
inflammatory mediators and free radicals via NADPH oxidase 2 (NOX 2) to cause
inflammation [136] Studies indicate that Dendritic cells (DCs) play a role in the
development of hypertension. DCs in hypertensive animals produce an increased
amount of superoxide and cytokines (IL-1f3, IL-6, IL-23), which affects T cell
polarisation into the inflammatory phenotype [137].

7.4.2 Cytokines

Cytokines produced by immune cells have deleterious inflammatory effects
on the kidneys, blood vessels, heart and brain. IL-17A contributes to angiotensin
II (Ang II)-induced renal injury and modulates the expression of renal sodium
transporters affecting pressure natriuresis [138, 139]. Interferon Gamma (IFN-y)
produced by TH1 cells, CD8+ T cells (TC1 cells) and natural killer T cells, affect
local renin-angiotensin system and along with IL-17A, it is found to alter the
expression of renal sodium transporters in proximal and distal tubules to directly
affect pressure-natriuresis mechanism [139]. Tumour Necrosis Factor-o (TNF-o),
produced by T cells, macrophages, and endothelial cells, decrease the renal tubular
expression of eNOS affecting NO production, which leads to sodium retention
[140, 141]. Interleukin 6 (IL 6) produced by dendritic cells, macrophages, mono-
cytes, and THI1 cells is considered to be a major signal to promote polarisation
of CD4+ T cells to produce IL-17A [138]. IL-17A is implicated in the angiotensin
induced hypertension [142].

Studies also show that IL-17A causes vascular dysfunction by increasing super-
oxide production and reduced NO production by impairing eNOS activity [94,
128, 138]. TNF-a affects endothelial eNOS expression, affecting production of NO
by endothelial cells [143]. TNF-a also activates NF-xB and NADPH oxidase [143],
which causes induction of oxidative stress and overexpression of both chemokines
and adhesion molecules [144]. IFN-y causes superoxide production via upregulation
of the expression and activity of NADPH oxidases in human aortic smooth muscle
cells [145]. It acts directly on vascular smooth muscle cells to induce their prolifera-
tion and apoptosis [146]. IL-6 mediates elevation of superoxide production and
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endothelial impairment by affecting NO-cGMP pathway [147]. IL-6 has also been
reported to play a role in vascular smooth muscle cells migration and proliferation
causing vascular medial hypertrophy [148].

7.4.3 Corticotropin-releasing hormone (CRH)

Besides being produced in nervous system, CRH is also an autocrine and
paracrine mediator in tissues like endothelium. In vitro studies show that CRH
dose-dependently induces the release of endothelin-1 (ET-1) [149], causes increase
in reactive oxygen species (ROS) content, increased catalase activity, and peroxyni-
trite levels as well as a decrease in the activity of endothelial nitric oxide synthase
(eNOS) and nitric oxide (NO) production [150]. It also cause increased vascular
permeability, and cytokine release further affecting vascular health [151].

7.4.4 Glucocorticoids (GCs)

Circulating high level of GCs in hypertensive patients are believed to cause over-
production of ROS and reduced availability NO in the vascular endothelium. The
GC-induced decrease in NO availability may elicit vascular endothelial dysfunction,
leading to hypertension. GCs are also believed to stimulate release of vasoconstric-
tor endothelin 1 (ET 1) and increase vascular tone [56].

7.4.5 Endothelin 1 (ET 1)

ET-1 are powerful vasoconstrictor peptides produced by variety of tissues
including vascular endothelium, heart, and kidney epithelial cells. The synthesis of
ET-1is stimulated by angiotensin II, AVP, norepinephrine, glucocorticoids, hypoxia,
shear stress, lipoproteins, oxidative stress [152] and of particular interest, by acute
mental or physical stress [153]. Studies have shown that ET-1 at the central level
plays an essential role in the cardiovascular sympathetic response to stress [154].
Besides its vasoconstrictive action, ET-1 causes fibrosis of the vascular wall, mitotic
stimulation of vascular smooth muscle, increased production of ROS (superoxide)
and is pro-inflammatory [155]. ET 1 contributes to the development of inflamma-
tory mechanisms by activating transcription factor-kB, and by increasing produc-
tion of pro-inflammatory cytokines like, TNFa, IL-1, and IL-6. ET 1 also induces
cyclooxygenase-2 (COX-2) expression and prostaglandin E2 (PGE 2) release by
mitogen-activated protein kinase (MAPKs) and NF-kB. Cyclooxygenase-2 is
involved in the development of vascular inflammation [156].

7.4.6 Angiotensin II and aldosterone

Angiotensin II induces an inflammatory response in the kidneys, heart and
vasculature by increasing the expression of pro-inflammatory chemokines, and
also causes T cell mediated inflammation [157]. Angiotensin II is one of the major
vasoactive peptides involved in the regulation and activation of NAD(P)H oxidase,
a major source of ROS in the vascular wall, and thus, it contributes to the produc-
tion of ROS in vascular smooth muscle cells and endothelial cells [110]. Through
ROS generation, angiotensin II exerts several deleterious vascular effects, including
functional and structural changes, which results in hypertension [158]. Angiotensin
IT also promotes endothelial dysfunction through cyclooxygenase-2 (COX-2) activa-
tion, which generates vasoactive thromboxane A2 and ROS [159].

Aldosterone has been reported to exert mineralocorticoid receptor medi-
ated pro-inflammatory effects in vessels, heart and kidneys [64]. It induces
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inflammation by stimulating the formation of reactive oxygen species such as
superoxide and hydrogen peroxide [160]. In the heart, aldosterone can increase
vascular expression of intracellular adhesion molecule-1 (ICAM-1), monocyte che-
motactic protein-1 (MCP-1), osteopontin, and COX-2, to cause inflammation [161].
In the kidneys, aldosterone has been shown to cause inflammation by leukocyte
infiltration and elevation of osteopontin, IL-6, IL-18, and MCP-1 levels [162].

7.4.7 Reactive oxygen species (ROS) and reactive nitrogen species (RNS)

ROS/RNS are strongly implicated in the pathogenesis of hypertension by causing
oxidative stress, endothelial dysfunction and inflammation. ROS are derived from
oxygen reduction which produces, through several steps, important intermediate
products: superoxide anion, hydrogen peroxide, and hydroxyl radical [104] Some
of the enzymes involved in ROS generation are: nitric oxide synthase, peroxidases,
NADPH oxidase, NADPH oxidase isoforms (NOX), xanthine oxidase (XO), lipoxy-
genases (LOXs), glucose oxidase, and cyclooxygenases (COXs) [163]. RNS derives
from nitric oxide (NO) that is generated by the NADPH-dependent enzyme nitric
oxide synthase [164]. NO is a free radical but is relatively stable. NO is able to form
other nitrogen reactive intermediates (nitrate, peroxynitrite, and 3-nitrotyrosine),
which affect cell functions [165].

ROS are potent modulators of vascular contraction, dilatation, and structural
remodelling by processes such as reducing bioavailability of NO by superox-
ide anion (O27), generation of vasoconstrictor lipid peroxidation products
(F2-isoprostanes), depletion of tetrahydrobiopterin (a key cofactor for NO syn-
thase), activation of pro-inflammatory transcription factors, stimulation of growth
factor production, and induction of fibrosis through activation of matrix metal-
loproteinase [166]. These processes induce increased intracellular calcium, activa-
tion of growth and inflammatory signalling pathways, and increased extracellular
matrix deposition, leading to endothelial dysfunction, increased vascular smooth
muscle reactivity, and vascular remodelling [167]. All of these factors contribute to
the development of hypertension.

8. How does stress cause hypertension?

The answer to this question is not simple or straight forward. However, it is
evident from the above discourse that stress, especially chronic psychological stress
directly affects neuro-endocrinal control of blood pressure regulatory systems and
contribute to the development and progression of essential hypertension. Central
to the pathogenesis of hypertension is the over activity of SNS and HPA axis.
Increased sympathetic outflow and HPA system hyperactivity act synergistically to
potentiate the actions of each other and results in a cascade of deleterious effects on
the various inter-connected organ systems involved in blood pressure regulation.
Principle among these organs are kidneys, brain, heart and blood vessels, which
may suffer eventual structural and functional deterioration. The consequences of
these effects are baroreflex dysfunction, stimulation of RAAS activity, activation
of immune cells, oxidative stress and endothelial dysfunction. The end result of
these effector mechanisms is manifested in several different ways affecting the
target organs; in kidneys, altered pressure dependent natriuresis leading to sodium
retention and fluid volume expansion, in blood vessels, vascular inflammation,
increased vascular contractility, vascular remodelling and arterial stiffness all caus-
ing increased peripheral resistance, and in heart, cardiac injury, fibrosis of heart
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and cardiac hypertrophy. Combination of all these factors eventually
lead to the development of essential hypertension.

9. Yoga as a therapeutic intervention for the management of essential
hypertension

Yoga is an ancient Indian discipline designed to bring balance and health to
the physical, mental, emotional, and spiritual dimensions of the individual [168].
Numerous studies have shown yoga to have beneficial effects on cardio-vascular
indices in hypertensive patients. The exact underlying mechanisms of the benefi-
cial effects of yoga in hypertension still remain elusive. However, there is a reason
to believe that yoga may be having multiple and simultaneous effects on diverse
neuro-endocrine regulatory structures to cause neurohumoral modulation resulting
in alleviation of stress and improvement in cardiovascular behaviour. Thus, yoga
seems to have beneficial effects in essential hypertension by two-way action of
simultaneously influencing blood pressure regulatory mechanisms as well as stress
regulatory mechanisms.

Various neurophysiological mechanisms have been proposed in previous studies
to explain the beneficial effects of yoga therapy in hypertension. Following sections
describe some of the possible neuro-endocrine mechanisms underlying the benefi-
cial effects of yoga in essential hypertension.

9.1 Down-regulation of HPA axis and SNS activity

There is increasing evidence that yoga appears to have widespread beneficial
effects on the cardiovascular response to stress in healthy and hypertensive indi-
viduals through down-regulation of the HPA axis and the sympathetic nervous
system (SNS) [168, 169].

In various studies, it has been found that regular practitioners of yoga asanas
showed a significant reduction in the blood levels of adrenaline, noradrenaline
and plasma rennin activity [170, 171]. The attendant reduction in catecholamines
and cortisol, decline in cardiovascular reactivity, enhancement of mood and
well-being, and alleviation of perceived stress may result in positive downstream
effects on metabolic and hemodynamic profiles [168, 171, 172]. Yoga thus signifi-
cantly decreases heart rate and systolic and diastolic blood pressure probably by its
quietening effect on HPA axis and SNS activity [168, 171, 173].

Down regulation of HPA axis and SAS by yoga may be brought by the actions
of yoga on different neural structures involved in stress response and cardiovas-
cular regulation. It has been proposed that yoga may be acting at the level of the
paraventricular nuclei (PVN) of the hypothalamus, which is a principal integra-
tor of stress signals involved in regulating HPA axis and autonomic responses to
stressors. Evidence suggests that the yogic practices probably inhibit the activity of
PVN with the resultant decrease in ACTH release from anterior pituitary which in
turn decreases the synthesis of cortisol from the adrenal glands [174]. Cortisol also
tends to activate phenyl ethanolamine-N -methyl transferase (PNMT) required for
conversion of norepinephrine to epinephrine. Consequent to sympathetic inhibition
and a decrease in PNMT, catecholamine formation decreases. The decreased levels of
corticosteroids and catecholamines are known to decrease stress responses [174, 175].

Yoga may also be causing inhibition of the posterior hypothalamus to decrease
sympathetic activity and thus, may restore autonomic balance between sympathetic
and parasympathetic limbs to alleviate stress [174-176].
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Yoga may also be acting at the level of limbic cortex and/or higher cortical
centres to modulate autonomic response to stress. It has been proposed that regular
practice of yoga results in modulation of autonomic response such that there is a
predominant parasympathetic effect and reduced sympathetic tone, which causes
reduction in heart rate and blood pressure. Furthermore, it is suggested that this
modulation of autonomic balance may be mediated through the limbic system and
higher cortical areas resulting in the inhibition of posterior nuclei of hypothalamus
leading to decreased discharge through descending autonomic fibres [176-178].

Studies have also shown that regular practice of yoga is associated with the
reduction in the basal cortisol and catecholamine secretion, decrease in sympathetic
activity with the corresponding increase in parasympathetic activity [179]. It is
believed to be due to the alleviation of stress by yoga. Stress relieving effect of yoga
may be due to modulation of limbic signals, which may alter sympathetic activity
and hormonal response during stress via hypothalamus [180, 181]. Yoga might also
be involved in upregulation of hippocampal 5SHT1A receptors leading to decrease in
cortisol levels and thus helping to relieve stress [179].

In a study, which assessed the effect of yoga based guided relaxation on auto-
nomic variables, it was found that there was a decrease in heart rate and skin con-
ductance levels along with the decrease in power of the low frequency component
of heart-rate variability and increase in the power of high frequency component,
which could be attributed to decreased sympathetic tone after guided relaxation
[182]. In other studies involving yoga intervention in depressed patients, significant
reductions in low-frequency heart rate variability (HRV); a sign of sympathetic
nervous system activation, was noted following yoga intervention [168, 183].

Regular practice of slow pranayamic breathing is also known to reduce sym-
pathetic nerve traffic and increase parasympathetic activity [184, 185]. One of
the long-term effects of pranayamic breathing is the improvement in autonomic
function. Specifically, with slow breathing pranayama there is a noted increase
in parasympathetic activity and a decrease in sympathetic dominance [177, 184].
Short-term effects of slow pranayamic breathing include increased galvanic skin
resistance, decreased heart rate, decreased blood pressure and increased amplitude
of theta waves indicating increased parasympathetic activity. Both the short term
and long-term effects of pranayamic breathing indicate a dynamic alteration of
the autonomic system tilting the balance in favour of parasympathetic dominance
[184, 186]. It is proposed that slow deep pranayamic breathing shifts the autonomic
balance to parasympathetic dominance by two mechanisms: (1) Inflation of lungs
above tidal volume during pranayama stimulates stretch receptors in the lungs.
Stimulation of stretch receptors increases the frequency and duration of inhibitory
neural signals that are known to elicit synchronisation of neural activity in the
cardio-respiratory centre in the brainstem [187] and CNS especially hypothalamus
[188]. Synchronisation within the hypothalamus and the brainstem [189] may be
responsible for inducing the parasympathetic response [190] during breathing
exercises. (2) Pranayama also causes stretching of connective tissue (fibroblasts)
localised around the lungs. Hyperpolarisation is generated in the stretched lung
fibroblasts, which induces generation of slower brain wave activity and parasympa-
thetic shift of ANS [184]. Hyperpolarisation affects the autonomic nervous system
by modulating neuronal excitability [191], resting membrane potential [187], and
generating rhythmic brain activity [188].

9.2 Increased vagal activity

It is proposed that by stimulating the vagus nerve activity, yoga may enhance
parasympathetic output and thereby shift the autonomic balance from primarily
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sympathetic to parasympathetic that may buffer the effects of stress leading to
positive changes in the cardiovascular, neuroendocrine, and metabolic responses to
stress with the resultant decrease in heart rate and blood pressure [172].

It has been proposed that the positive effects of yoga may be mediated by increased
vagal activity and consequent reduction in cortisol. This may likely happen via stimu-
lation of dermal and/or sub dermal pressure receptors that are innervated by vagal
afferent fibres, which ultimately project to the limbic system and also hypothalamic
structures involved in regulating cortisol secretion. These pathways are supported by
anatomical studies indicating that baroreceptors and mechanoreceptors within the
dermis (i.e. Pacinian corpuscles) are innervated by vagal afferent fibres. Yoga may
thus increase vagal activity via stimulation of pressure receptors and cause decrease in
cortisol levels [192]. Vagal stimulation promotes down regulation of the hypothalamic-
pituitary-adrenal (HPA) axis and the sympathetic nervous system (SNS) [168, 172].
Asaresult there is a decrease in the release of cortisol and catecholamines leading to
reduction in the heart rate and systolic and diastolic blood pressure [193].

In addition, tactile sensory stimulation is conducted through the vagal afferents
directly to medulla oblongata in the nucleus of the solitary tract (NTS). Axons
from NTS then project to the dorsal motor nucleus of the vagal nerve and the PVN
neurons containing oxytocin that mainly influence the NTS regulation of the heart
rate and indirectly the blood pressure [194]. Initial studies indicate stress-reducing
effects of oxytocin in humans, as increased levels of oxytocin serve to suppress
both sympathetic arousal and HPA) axis responses to stress [195]. Many studies in
humans found support for a negative relationship between basal plasma oxytocin
levels and norepinephrine, blood pressure, and heart rate [196].

In studies employing ‘Sudarshan Kriya Yoga) a yogic breathing technique, it
was found that physiological responses to stress improved through mechanisms
involving both afferent vagal activity (altering CNS behaviours) and efferent vagal
activity, as well as through decreased chemoreflex sensitivity and improved baro-
reflex response [197, 198]. In another study it was found that long term practice of
yogic breathing enabled body to tolerate exercise induced higher levels of carbon
dioxide by decreasing chemoreflex sensitivity mediated via vagus nerve [199]. It
has been proposed that adaptation of peripheral/central chemoreceptors to chronic
carbon dioxide retention or adaptation of pulmonary stretch receptors to a habit
of slow respiration may increase vagal afferent discharge to the brainstem centre
NTS. Vagal nerve afferents synapse in the medulla on the nucleus tractus soli-
tarius (NTS), which in turn communicates to the thalamic nuclei via parabrachial
nucleus (leading to modulatory effects on cerebral cortex) and the limbic system.
Through the limbic system directly or indirectly through subcortical areas, the
neuroendocrine outputs are then modulated, resulting in the reduction of cortisol
and increase in oxytocin, and prolactin secretion. These vagal effects are physically
and emotionally calming and help in alleviation of stress [200, 201].

9.3 Restoration of baroreflex sensitivity

The arterial baroreflex acts to buffer acute changes in blood pressure by recip-
rocal modulation of sympathetic and parasympathetic activity that controls the
heart and vasculature [202]. Baroreflex sensitivity indicates cardiovagal adapt-
ability allowing greater responsiveness and sensitivity to changing environmental
demands [172]. Vagal stimulation increases heart rate variability (HRV) and
baroreflex sensitivity [203]. HRV is a cyclic variation in the beat-to-beat interval
that results from the tonic firing of cardiac-vagal efferents originating in the
medulla. High HRV and baroreflex sensitivity are generally considered to indicate
cardiovagal adaptability and sympathovagal balance [203].
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Yoga breathing exercises and postures are known to have immediate beneficial
effects on heart rate variability and baroreflex sensitivity with reductions in heart
rate and blood pressure [171, 172, 182, 204]. These effects are thought to reflect
direct stimulation of the vagal nerve [171, 172].

Practice of yogic postures has been shown to restore baroreflex sensitivity lead-
ing to blood pressure reduction [171]. It is suggested that strong mechanical pres-
sure at the neck by some yogasanas like ‘halasana’ and ‘sarvangasan’ can increase
arterial pressure (locally) so as to stimulate carotid baroreceptors to activate
baroreceptor reflex mechanism leading to reduction in the heart rate and fall in the
blood pressure via parasympathetic stimulation as in relaxation technique [205].

In a study conducted in the patients of essential hypertension (EH), it was found
that at the end of 3 weeks of yoga course, the head-up and head-down tilt yogasanas
restored baroreflex sensitivity to normal and reduced blood pressure significantly.

It was suggested that once the sensitivity of baroreceptor mechanism was restored,
it corrected all other neurohormonal malfunctioning, which was evident from the
reduction in sympathetic activity, blood catecholamines, plasma rennin activity [171].

In another study exploring the effects of aerobic exercise training and yoga, on
the baroreflex sensitivity in sedentary, healthy, normotensive elderly persons, it was
found that, after 6 weeks of yoga training, the heart rate decreased in yoga group
[204]. There was increased alpha-index at High Frequency (HF) reflecting para-
sympathetic activity but alpha-index at mid frequency (MF) (reflecting sympa-
thetic activity as well) was not increased. However, short-duration aerobic training
did not modify the alpha-index at MF or at HF in aerobic group [204].

Besides yogasanas, yogic breathing is also known to increase baroreflex sen-
sitivity. In a study investigating the effect of a single session of slow breathing (6
breaths/minute) in healthy subjects, there was increased baroreflex sensitivity and
reduction in chemoreflex sensitivity [206]. This seemed to occur through a relative
increase in vagal activity and a corresponding decrease in sympathetic activity. The
increase in tidal volume could be responsible for these autonomic changes through a
reduction in sympathetic activity or via the Hering-Breuer reflex. Reduced sympa-
thetic activity may be linked to a reduction of chemoreflex overactivity due to the
reciprocal influences of the baroreflex and chemoreflex [207].

In yet another study on the patients of essential hypertension, slow breathing
increased baroreflex sensitivity and reduced sympathetic activity and reduced chemo-
reflex activity, suggesting a potentially beneficial effect of yogic breathing technique in
hypertension [208]. It has been proposed that slow breathing may enhance baroreflex
sensitivity through increased vagal activity and decrease in sympathetic activity.
Besides this, slow breathing may also cause increase in tidal volume and activate
Hering—Breuer reflex, an inhibitory reflex triggered by lung stretch receptors and
mediated by vagal afferents, which may increase baroreflex sensitivity. It has been also
suggested that slow breathing may increase oxygen absorption that follows increased
tidal volume, this may cause reduction in chemoreflex sensitivity, which in turn may
result in increased baroreflex sensitivity via their reciprocal relationship [206-208]. It
has also been proposed that, the nucleus tractus solitarius (NTS) acts as an integrating
centre for baroreflex, chemoreflex and Hering-Breuer reflex and plays an important
role in the effect of breathing on cardiovascular modulation and blood pressure reduc-
tion. However, the exact mechanism of such integration is not clear [209].

9.4 Action of yoga on GABA
GABA is essential as a negative regulator of neuronal excitability in the PVN,

thus mediating the amplitude and the duration of the stress response [210]. One of
the major mechanisms responsible for inhibition of HPA axis is the direct neural
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inhibition of PVN neurons by the neurotransmitter GABA [210, 211]. The neuro-
circuitry data suggest that GABA-containing pathways might comprise a key com-
ponent of the abnormalities in the HPA axis seen in human stress pathology [12].

It is suggested that impaired GABAergic control of PVN neurons may contribute to
the elevated sympathetic drive in hypertension [212].

Yoga may be modulating HPA axis and SNS response at the level of PVN by its
effect on GABA system. It has been shown that practice of yoga asanas results in
significant increase in brain GABA levels especially in thalamus [213]. It is sug-
gested that increase in brain GABA levels following yogic intervention may be due
to the ability of yoga practices to increase the activity of parasympathetic nervous
system (PNS) by stimulating vagal afferents [213, 214]. Inhibitory influences from
thalamus over the stress axis probably may be acting by way of BST-GABAergic
inputs to PVN [215].

Thus, the beneficial effects of yoga appear to be mediated through several
mechanisms including down regulation of HPA axis and sympathoadrenal system,
stimulation of vagus to shift the autonomic balance towards parasympathetic domi-
nance, enhancement of baroreflex sensitivity, and increase in brain GABA levels so
as to inhibit PVN, the integrator area of stress signals.

10. Conclusion

Stress disturbs homeostasis of the body, which results in a series of neuroendo-
crine and behavioural responses aiming to cope with the challenges evoked by the
stressors. However, chronic exposure to stressors can turn the protective adaptive
responses into self-perpetuating vicious cycle of deleterious effects on various
systems of the body, including cardiovascular, renal, immune, and nervous system,
which finally culminates into pathological conditions like essential hypertension.
Yogic intervention exerts its beneficial effects by acting through several different
mechanisms and modulates neuro-endocrine control of stress response and car-
diovascular behaviour. Thus, yoga has two-way action, at one level it tones down
neuro-humoral response to stress and at another level, it brings about improvement
in the cardiovascular indices in essential hypertension.
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Chapter 8

Stress 0.0. Experimental
Program of Meditations for Stress
Reduction

José Jestis Vargas Delgado

Abstract

Welcome to the 0.0 Stress program. A practical trip integrator to reduce stress
to its minimum expression. In this chapter, we will deepen our transpersonal
experiential program, which can be very useful for anyone who experiences any
signs or symptoms of stress such as anxiety, irritability, muscular tension, burn-
out, apathy, restlessness, headache, fatigue, digestive problems, concentration
difficulties, worry, overwork, substance abuse, smoking, eating disorders, sleep
disturbances, or simply feeling overwhelmed by events. The Stress 0.0 program
can also help you deploy your potentials and cope with the stress associated with
living with the disease, chronic pain, and ailments such as arthritis, asthma,
cancer, fibromyalgia, gastrointestinal disorders, cardiovascular problems, hyper-
tension, and migraine among others many.

Keywords: mindfulness, meditations, mind, stress 0.0 program, health, well-being

1. Introduction

Stress remains, despite the considerable research done around it and anxiety and
the numerous approaches outlined to address it and reduce it, an inevitable aspect
of our lives. Stress forms and has always been part of the human condition. We
are all plunged, without escape, in the uncertainty of each moment, the problems,
the disease, the old age, the death, and the impossibility of controlling the events
around which our life revolves. And the situation reaches an extreme where we feel
isolated and alienated from the natural world, without knowing how to establish
contact with others with life intelligence [1].

Technology and an authentic tsunami of information have accelerated, in recent
years, the pace and complexity of our daily lives. Electronic devices, email, what-
sapp, and social networks keep us connected 24 h a day, 7 days a week, exposing
ourselves to a real flood of activities and daily demands. Our brain is overwhelmed
by the acceleration of the rhythm of life and an authentic bombardment of informa-
tion that exposes us to frustration, worry, panic, resistance, self-criticism, self-
demand, and patience [1].

Before going deeply into the essence and development of our innovative program,
it is convenient to conduct a comparative study of other forms of meditation and
your meditation program, analyzing the merits and disadvantages of each of them.
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* Primordial sound meditation. It is a technique of meditation focused through
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mantras, rooted in the Vedic tradition of India. A mantra is the manifestation
of a phrase that verbalized, sung or whispered repeatedly helps us reach a state
of relaxation and internalization that favors the meditative state. They are not
randomly selected phrases, but they are sacred sounds that wise men and mas-
ters of antiquity used for their practical meditation, because they possess great
harmonizing power. During meditation, it is necessary to repeat this mantra
cyclically silently, because it creates a frequency of vibration that allows it to
be placed in a place away from the ruminant noise of the mind, reaching the
frequency of calm and full consciousness [2].

Zazen meditation. It means sitting meditation. It is based on non-judgmental
observation of breathing and on neutrally observing thoughts and experiences
as they emerge and dissolve through the mind and observe related sensory
experiences. The essential focus of the breath is in the belly, instead of the nose
as in vipassana. The posture is much more demanding in Zen meditation than in
Vipassana, with special attention to the raised, non-tense spine, the chin shyly
leaning forward and the hands placed in a resting position present on the belly.
The eyes should always be open, with a low look, and in vipassana, there are no
strict guidelines for the eyes, although it is usual to keep them closed. Zen medi-
tation is recommended for those who already add hours of meditative flight [3].

Transcendental meditation. Its origin dates back to ancient India and each
person is offered ad hoc a personal mantra used for vibrational qualities, to
help calm the mind. Although the goal of meditation in both forms is similar,
there are quite a few differences, including the mantras themselves, and how
they are selected, the instruction of meditation, and the recommended time to
meditate [4].

Metta meditation or benevolent love. Metta meditation, or benevolent love, has
its meaning in unconditional goodness and affection. This style of meditation
also has its origin in Buddhist teachings, mainly Tibetan Buddhism. As scientific
studies show, compassion and kind and loving meditation has proven to be par-
ticularly efficient in fostering empathy, positivity, acceptance, and compassion
for oneself and others. Anyone with low self-esteem, high levels of self-criticism,
and a desire to be more empathic with others can benefit from this practice [2].

Kundalini meditation. Thanks to this technique one awakens his kundalini
energy, located at the base of the spine. When this energy is released, rises,

and travels through the spine, it leads to an experience commonly known as
awakening kundalini, which ultimately leads to enlightenment. Kundalini
meditations may include breathing techniques, mantras, mudras, and chants to
harness the power of the unconscious mind. It is an energizing way of awaken-
ing the presence of our being [5].

Chakra meditation. A chakra is an energy center in the body, we have seven
of them, and each one located in a different area of the body, and each one
associated with a different color, word, sound, and energy purpose. Chakra
meditations can be very powerful, especially when they are focused and con-
nected with one element in the physical or emotional body at the same time.
Many chakra meditations use sound, specific hand placement, and visualiza-
tion techniques to connect with the energy nadis and their healing pranic
vibration [5].



Stress 0.0. Experimental Program of Meditations for Stress Reduction
DOI: http://dx.doi.org/10.5772/intechopen.91347

* Tongle meditation. This type of meditation is Tibetan Buddhist and is charac-
terized in that the person who practices it connects with their own suffering
in an effort to fully accept and overcome it. Our culture teaches us to avoid
suffering and flee from it, quite the opposite that tonglen meditation does.
This kind of meditation teaches you to handle the difficult situations of life,
because it allows you to look into the eyes of suffering, developing an attitude
of openness, abandoning negativity and victimhood. It is also called giving and
receiving meditation and cultivates compassion and empathy through breath-
ing and visualization [4].

In this context, it is not surprising that many people worry or become
depressed so much that, in an attempt to recover the lost inner balance, they are
forced to request or receive medication. And although this treatment may some-
times be necessary to recover health and well-being, it is also important to culti-
vate internal self-care resources that help us cope with stress, pain, and disease
with heart intelligence [6].

In the chapter, we will describe the transformer program Stress 0.0 that is aimed
at anyone who lives with stress, anxiety, pain or illness. In this way, the commit-
ment of integration and internalization of the program in everyday life will not only
help you reduce stress and anxiety to the minimum expression, but it will become
an inspiring route that can guide you with a clear mind toward achievement of a
healthier, fluid, calm, and compassionate life [6].

The four essential pillars of our chapter are the following:

* Compassion about our emotions and stress. The Stress 0.0 program allows,
through compassion, to learn to respect the emotions caused by stress, in
order to find some relief, accept, and remember important emotional changes
in our lives.

* Conscious focus on our body and stress management. Through a state of pres-
ence, it allows to learn to focus attention on the observation of the body, and
on the bodily sensations, which produces a deactivation of the thoughts that
generate stress, and a reset of the “trapped” mind.

* Breathe consciously. With the current pace of life, we are not aware that we
perform an incorrect and scattered breath. We usually breathe in an acceler-
ated, superficial, and unconscious way. The appearance of different common
health problems in large metropolises, such as stress and anxiety, make breath-
ing exercise even more difficult.

* Observation and understanding of the nature of our mind [7]. Learn to
relate with discernment to thoughts that cause stress, or that arise as a result
of them. Understand the nature of our mind and cognitive phenomena. We
cannot expect to modify the nature of our mind, but we can become observers
of the mind and avoid giving it material for its “game” of generating suffering
and stress.

We strongly recommend that when you undertake our chapter and this journey
of deep understanding, do so sequentially because your organization meets a struc-
tured, well established, and effective program. In this way, the focused readings,
self-inquiry questions, internalization practices, and conscious action proposals of
each day of the program will not only help you reduce the stress and anxiety gener-
ated by the challenges that life gives you. Save, but they will also consolidate your
own practice. Good trip Stress 0.0.
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2. Embrace with compassion to stress

Stress is a topic of great popularity because it affects a large number of people.

It consists of the automatic and natural response of our body to situations that are
threatening or challenging. In general, we tend to believe that stress is a conse-
quence of circumstances external to us, but in reality, it is born in us, depending on
the way we evaluate events or our ability to cope with them. When stress is pro-
longed or intensified over time, our health, our performance, and even our personal
relationships can be affected [6].

One of the most persistent deceptions of the mind is to think that the origin of
our dissatisfaction lies outside of ourselves [8].

One of the most effective ways to dissolve stress with self-awareness comes
through our ability to accept its presence and be able to embrace our anxiety
with compassion and cardiac intelligence. Paul Gilbert defines compassion as
the deep awareness of the suffering of oneself and other beings, along with the
desire to help avoid it. From this concept, we find self-pity and its effects for
stress management. Self-pity implies affection, kindness, and self-understanding
when suffering is experienced in a stressful situation, instead of self-criticizing,
blaming or denying one’s pain. It consists of treating ourselves as we would treat a
helpless child, or a very dear friend. The opposite would be destructive and guilty
self-criticism [8].

In general, for the great majority of Westerners, it is more difficult to give
affection to oneself than to give it to others. The gesture of embracing our stress
in a way that projects self-pity is in a complicated situation. But for some people,
this practice is practically impossible. Some live it as a weakness or a risk of becom-
ing indolent. Others do not consider themselves worthy to receive affection from
others (frequently, because they did not receive it unconditionally in childhood). If
this practice is very complicated for us, an effective trick is to start the practice of
compassion toward friends and, when we are giving affection to people we want, we
can include ourselves in the image and give ourselves affection as well [9].

Kindly embrace your stress through a compassionate gesture over your body to
relieve its symptoms.

The practice of compassion that we propose to dissolve stress seeks to regulate
stress by activating the satisfaction, calm, and security system. In self-pity, there are
certain types of gestures, related to hug and contact, which release oxytocin, that is,
that reassure us.

The main triggers of self-pity linked to stress are three [10]:

* Soft body contact.
* Vocalization in soft tone.
* Feeling of warmth on a physical level.

We invite you to start the compassionate gesture that can be very useful to calm
down in times of stress, or simply to feel better at any time.

e Put one or two hands on the heart or in the central area of the chest.

e Put one hand on the heart or in the central area of the chest and another on the
abdomen.

* Hug yourself and caress your arms.
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* Hug yourself and caress your back.

* Put both hands crossed on the lower belly.

* Cross your arms and caress yourself without hugging.

¢ Slap your shoulder with one hand or another with both.
* Stroking your legs at different levels: twin thighs.

* Cradle your face with both hands open.

* Stroking the back of your hands, rubbing your hands; touch the fingertips of
both hands.

* Caress the cheek.
* Stroking the hair of the head.
* Stroke your forehead.
2.1 Practice: embrace with your breath

Put yourself in your meditation posture. Ensures a good rooting sitting in the
chair. Notice the vertical elevation of your column. Pick up the chin slightly, allow-
ing the cervical area to stretch gently. Become aware of your body posture, firm-
ness, grace, and subtlety. And now become aware of the breath. Feel how you inhale
and exhale, softly and deeply. You watch the air in and out freely [9].

Now your mind will bring to the present and to the screen of your mind as much
compassion, kindness, and affection the image of a stressful and complicated situa-
tion that you are living.

For this I will count from 5 to 0. And when I reach 0, you will see that image:

5,4,3,2,1,...and 0. Look, feel it.

And now send love, affection, light, and compassion to all the stressful situation
you have in front of you: people, objects, decoration, environment, sound, environ-
ment, expressions, color, ... Feel how you embrace that situation. Help yourself with
your breath full of compassion to send affection.

At the end, let the image dissolve through your breath and thank yourself for this
experience in which we embrace a stressful situation with compassion [9].

3. The secret of stress 0: impermanence and not true

Any mental or emotional phenomenon, or any stressful phenomenon, if we
do not potentiate it (thinking about it, rejecting it or fighting with it) and simply
observe it dispassionately, as an external phenomenon that belonged to another
person, will disappear.

This is the great secret of emotional management oriented to the dissolution
of stress in our being. Any thought or emotion that causes us stress or anxiety,
regardless of its content and as terrible as it may seem at the moment, eventu-
ally disappears spontaneously in a short time. Of course, it will have intense
moments of influence but it has an internal process and has its rhythm from
within [7].
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It has been proven that there is an internal cycle of emotional tides. The cycle
usually extends over a very determined time like the tides in the sea. Specifically
every 45-90 min it has been investigated that there is a change in cognitive and
emotional tide and also a change in the frequency in the processes that generate
stress. That is to say that the mental processes, any thought that we can have on the
screen of our being is absolutely impermanent. It has no identity to stay in time.
The important thing is not to strengthen it with our attachment or our internal and
anxious struggle. Curiously, the more we try to fight with an emotion, a feeling in
our body, or a thought, the greater the permanence in our being. In some way, we
are altering the nature and life cycle of each thought.

Impermanence. Every 45-90 min there is a cycle change in cognitive and
emotional tide.

But the important thing is that when we perceive an intense tide in front
of us, we do not try to generate ruminant thoughts about its appearance, nor
fight with it. It is a tide of accepting the present moment with a clear mind and
observing it in the most dispassionate way possible. We invite you to perceive it
as an external phenomenon that belonged to another person because finally the
stress will disappear.

Therefore, why do we need to change it for a more positive one? Why do we want
to know how that concrete thought originates? Why do we have to fight with that
stressful thought or emotion tried to rationalize its dissolution? Why fight with that
emotion or feeling that I have settled in a part of my body?

Our goal and our proposal are to wait for them to disappear without getting
caught by them. In addition, other characteristics of the nature of our mind are
that thoughts, or cognitive phenomena are not true and of course stressful pro-
cesses are not [2].

Not true [2]. Stressful cognitive and emotional phenomena are not true. What
we think is not the external reality, it is not what happens. If we think we are “use-
less,” it does not mean that we are. If we think that the world is “horrible” or that we
are unable to “speak in public”, or that such a person is “evil” does not mean that it
is so, since many other people see it differently. If we can separate reality from our
thoughts, we will not act on the basis of the erroneous information that our scat-
tered mind tells us.

3.1 Practice: just watch and breathe

Take conscious contact with your body. Ensures a good rooting sitting in the chair.

Notice the vertical elevation of your column. Pick up the chin slightly, allowing
the cervical area to stretch gently. Become aware of your body posture, firmness,
grace, and subtlety. And now become aware of the breath. Feel how you inhale and
exhale, softly and deeply. You watch the air in and out freely. Anchor your attention
in your breathing.

Watch now the process of how your stressful thoughts appear that you are
living in this moment in your life. Watch the process of how they stay in your
mental space, and how they disappear in a few seconds, without you doing
anything.

You just stay. Breathe consciously. You might even perceive on which side of the
mind they appear: above, below, on the left or on the right. Do not want to prevent
them from appearing, accelerate their course, or want them to disappear. Let them
follow their natural process like that of a tide. You just keep and hold it. Breathe
consciously. At the end, let the image dissolve through your breath and thank your-
self for this experience in which you observe the mind without attachments through
conscious breathing.
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4. Enlighten your being

When you feel stressed you have a much better chance of focusing on what’s
going wrong. This is how our brain works under the influence of stress: it looks for
threats and usually overvalues them. Bring to your mind the last time you saw some-
one stressed: did he keep calm if something went wrong, or exaggerate the negative,
making a mountain of a grain of sand? Our brain in stressful episodes loves to make
hyperbole of the perception of reality. The discursive and narrative mind appears
deepening and expanding the difficulties as a gigantic magnifying glass.

It is important that our intention in this path of stress healing is to incorporate
a positive attitude of self-care and self-discovery that illuminates our whole being.
But it is important an intention of light in everything we are, in our essence. Deep
acceptance of our whole being, and of course our stress. You may be going through
a phase in your life with many important difficulties and may not even think of
anything positive. But I encourage you to try to strive with full acceptance to put the
spotlight on your positive things [11].

Deposit your attention on all the good things you have. Enlighten your goodness.
To look for the good things in your life is to illuminate each one of your steps with
creativity, reminding you as a mantra the infinity of good things that you have in
life. Probably if you are going through a time of great stress, you may wear dark
glasses that do not allow you to clearly discern the reality, or the sense of the anxiety
situation you are experiencing. We enter a phase of negative cyclical thoughts that
are fed back (rumination). Our proposal in this process is to put the intention to see
things of a different color and not believe at all what our mind tells us at all times. A
way of perceiving with life intelligence [12].

Putting the intention in our goodness and in all our positive things is an emo-
tional passport that allows us to enter our program with a creative and high energy
attitude. A way of becoming aware of where we are and of our essence as being.

For this I invite you to answer honestly at this time, and realistically, to the fol-
lowing questions:

* How are you in your best moments?

* How are you when you feel relaxed?

* Why do you feel grateful now pampering?

* What makes you happy, now or in the past?
* What excites or excites you?

* What is going well in your life right now?

* What makes you enjoy now or in the past?

The awareness of our goodnesses is a way of realizing the light that our being
has and our infinite display of potentials. By making ourselves convenient. And
even verbalize them, or write them, we get a process of anchoring, recognition, and
materialization of all our infinite goodnesses [13].

4.1 Practice: cradle your stress

Take a high position of dignity and presence. Ensure a good rooting sitting in
the chair. Notice the vertical elevation of your column. Pick up the chin slightly,
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allowing the cervical area to stretch gently. Become aware of your body posture,
firmness, grace, and subtlety. And now become aware of the breath. Feel how you
inhale and exhale, softly and deeply. You watch the air in and out freely. Anchor
your attention in your breathing.

Now we invite you to bring to your mind an image of anxiety that you are living
in this moment. Let it appear smoothly. Next you will place your arms and hands as
if you were cradling a child. Now deposit that stressful situation in that place and
start feeling how you are cradling that situation. Try to feel a lot of love and kind-
ness about the gesture and above all that appears at that moment. Accepting fully.
Breathe that gesture very consciously and support that process.

* You can dedicate 20 breaths for each cradled situation.

* You can repeat the process several times, or include new narrative scenarios
with the same frequency of the degree of stress experienced.

At the end, let the image dissolve through your breathing and thank yourself
for this experience in which you cradled your stress with kindness and deep
acceptance [9].

5. The four pillars of your temple: feet, back, hands, and face

Traditionally, the body has been denied in the West, which has given the mind
greater preponderance. The mind has been considered as the place where intel-
lectual life and imaginative and narrative life occur. And, of course, it has been
thought that the entire process for the dissolution of stress has its focus exclusively
on the mind. And for that reason always in the West, it has been thought that the
body is simply a vehicle directed by the mind [14].

Oriental culture has always maintained a different position, considering the
body as important as the mind for the balance of the individual. Current research
supports the hypothesis of the enormous importance of the body in our psyche
and in our way of integrating, remembering, and being able to cope with stress and
anxiety in a healthy way [15].

It is shown that interoceptive perceptions (bodily sensations) modify our
thoughts and emotions in an important way and vice versa. In fact, there are stud-
ies that show that, if the usual posture is modified, simply by inserting a pencil
in the mouth and introducing the smile, one finds the most fun experiences and
narration (for example, reading a comic story) that if not this modification has
been made.

The body, our posture, and breathing, therefore, are formed as an essential
variable when it comes to emotion and the perception of thoughts that generate
stress. From the perspective of mindfulness, which consists in being attentive to the
present moment, the body and the breath are keys because they are always in the
present. Therefore, they are the preferred anchor points. Emotions and stressful
thoughts will not be useful as anchor points because they are found more frequently
in the past and in the future, than in the present moment. For all this, directing
attention and connection to our body resets the mind allows it to leave the rumi-
nant loops and the processes of stressful thoughts stop. What we usually do is lose
ourselves in the stressful thoughts associated with emotions, which generates more
emotions in an endless cycle. Diverting the focus of our attention to our body and
the bodily sensations of stress-laden emotion allows us to deactivate the associated
negative thoughts and soften the nuclear bodily symptoms of stress in emotions. A
wise process of integral growth throughout the body [16].
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* Feet: first pillar of your temple. When you stand up, be aware of the posture.
Perceive the rooting of your body to the earth. Become aware of the firm
contact of your plants on the earth and the anchoring it entails. When you are
sitting, perceive how your feet are fully connected to the earth. It is a channel
of connection with our essence. Feel how they are open and relaxed, which will
induce a corresponding psychological sensation.

* Back: second pillar of your temple. Your back should remain straight, butina
comfortable posture. The back determines our emotional level. Imagine that
an invisible thread pulls from the crown and lets it wide and open. It is the
pentagram of emotions so try to be expansion to hear all the nuances.

* Hands: third pillar of your temple. It is important that they are not tense. Rest
comfortably on the legs to avoid discomfort on the shoulders. The tension of
the hands is considered an indicator of mental tension and a space of manifes-
tation of stress.

* Face: fourth pillar of your temple. It is important that there is no tension on the
face as usual. The forehead, eyelids, and lips should be relaxed, as well as the
area where the tongue rests on the palate. All are areas of frequent tension in
times of stress.

What posture tends to express your body to life? How could you open up to take
different positions? How is stress expressed and manifested in your body in the face
of stressful situations? What are the feelings that you have predominantly main-
tained this last week?

How do they express themselves through your face and body posture? How is
the usual posture of your feet, back, hands, and face, in a stressful situation? What
could you do to bring more awareness, connection, and unity in your temple in the
posture of your hands, back, feet, and spine?

5.1 Practice: breathe with your body

Update your posture and check the conscious presence of your body. Ensure a
good rooting sitting in the chair. Notice the vertical elevation of your column. Pick
up the chin slightly, allowing the cervical area to stretch gently. Become aware of
your body posture, firmness, grace, and subtlety. And now become aware of the
breath. Feel how you inhale and exhale, softly and deeply. You watch the air in and
out freely. Anchor your attention in your breathing.

Now you are going to shift the focus of your attention to your hands and you are
going to start bringing your breath to your hands. It is as if you breathe with them.
You can start with a right hand and take three breaths in your right hand. Then
change the focus to your left hand and breathe there consciously in three breaths.
If your mind gets distracted and goes somewhere else, bring it back gently to the
breath and that area with which you are breathing.

Now I invite you, you will shift the focus of your attention to your back, and you
will begin to bring your breath to your back. It is as if you breathe with them. You
can start with the lower back and take three breaths. Then change the focus to the
central area of your spine and breathe there consciously in three breaths. Finally,
climb to the upper part of your spine and breathe consciously with that area. You
can repeat the complete cycle of hands and back several times. At the end, let the
image dissolve through your breathing and thank yourself for this experience in
which you consciously breathe with your body [9].
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6. Planet 9 “do” and planet 0 “be”

We currently consider that there are two basic ways of functioning of the human
mind and that it has a direct impact on our relationship with stress and anxiety. Mode
“do” and mode “be,” which are characteristic, but not absolutely specific to Western
and Eastern thinking, respectively. They are based on totally different premises [13].

* Planet 9 “Do”: Western thinking in way of doing, Planet 9, will be based on

the belief that happiness is outside of us. We feel that there is something to be
achieved: money, power, social or family relationships, recognition work posi-
tion, success in a project, and we think directly, causally and simply, that when
we have it, we will be happy. The history of all those who reside on Planet 9 in
the “do” way is the continuous search for goals/objects that we think can make
us happy: a university career, a prestigious job, a couple, children, possessions,
trips, reputed social position, ... [13].

The problem is that when we get any of these elements, even something as
desired as the jackpot of the lottery, studies confirm that, within 6 to 12 months,
individuals return to the level of happiness before it was achieved the object. The
conclusion is that we are involved in an endless process of pursuit of happiness, but
we never reach it in a stable way. Of course, this continuous and insatiable pursuit
of objectives is one of the main causes of the enormous stress we are subjected to
in todays life. Planet 9 “do” is associated with the vision of the “biographical self,”
because the objectives we set ourselves are associated with the labels or descriptions
of ourselves that we have developed throughout life and with which we identify. The
label of 9 as a way of representing “way of doing” [13].

* Planet 0 “Being” Oriental thought is based on the fact that happiness is not
outside of us, but within. There is nothing to pursue, nothing to obtain. Just
remembering through the cardiac intelligence of our planet “being” Everything
is in the present, which is the only important thing, since past and future do
not exist. The way to reach this state of mind is through the approach of accep-
tance, which is considered the main quality that develops with mindfulness.
Acceptance is a concept that generally repels Westerners because they confuse
it with resignation, a characteristic associated with our Judeo-Christian tradi-
tion. But the resignation happens in the future, it would consist in the resigna-
tion to act in the future because it will be useless. On the contrary, acceptance
always occurs in the present. From planet 0 “Being,” we fully accept stress, but
we do not resign [13].

Itis based on the idea that what is happening in the present, since we cannot
change it, we must take it as it has been delivered to it without avoiding or denying
it. On planet 0 “being,” we propose to dive unconditionally into what the present
brings. Accepting the present does not mean that we like what happens, but that
we accept that we cannot change it. Become fully aware from which planet you
are living every moment and from which planet you are interpreting the stressful
processes you are living [13].

6.1 Practice: breathe your song
Find now your attentive posture of formal meditation. Ensure a good rooting

sitting in the chair. Notice the vertical elevation of your column. Pick up the chin
slightly, allowing the cervical area to stretch gently. Become aware of your body
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posture, firmness, grace, and subtlety. And now become aware of the breath. Feel
how you inhale and exhale, softly and deeply. You watch the air in and out freely.

Now put on a song that you like and listen to it with great attention accompany-
ing while you put your attention on the breath. Try to feel the sounds, the words or
the rhythm without thinking about it, as if the music were generated within you,
as if you were one with it, as if you were breathing with it. Accompany the rhythm
of the song to your breathing, so that the whole song can be heard accompanied by
your breathing fully consciously. Breathe the song consciously through your full
presence without judgment.

At the end, let it dissolve and rest the process in breathing silently...

Thank yourself for this experience in which we hear conscious of the hand of

our breath [9].

7. Experiential sailboat of your breath

If your mind chatter uncontrollably and your feelings spin like a soup in a boil,
you must know that you are not alone. In our agitated and demanding modern soci-
ety, permanently active, constant stimulation, decisions, and challenges provoke
thoughts and emotions. And when we are in that anxiety situation, we have much
more chance of reacting automatically (and uselessly) to the stressors of life [17].

An excellent way to manage thoughts is to use breathing. Resorting to the full
attention of your breath to cope with stress may seem too simple, but I encourage
you and invite you to try it before you judge. The calming effect is produced by the
use of breathing to anchor you in the present moment [18]. And the more you use
your breath to return to the present, the simpler, more transformative and more
effective the method will be.

Take a moment to think about an anchor: its function is to prevent the ship
from drifting. May your sailboat connect with the earth. The anchor is always
prepared on the ship, and every time this sail leaves, the anchor goes with it. When
the sailboat has to stop, someone throws the anchor into the water. The anchor is
your breath, and it is always on the boat ready to land when you need it. Similarly,
wherever you go, your breathing always goes with you and your potentials unfold
with your conscious presence [19]. Luckily, you cannot run away from your breath
or leave it at home when you go out to spend the day outside. Breathing always
goes with you in all your experiences, night and day. What you can forget is to pay
attention from time to time to the sensation of breathing. But whenever you want to
make an experiential pause, you can focus your attention on the breath as an anchor
to return to the here and now of your sailboat and your being.

Breathing is a fascinating facet of the human being, one of those unique func-
tions of our ship, which can be automatic but also, in part, controlled and deliber-
ate. The heartbeat, for example, is different. The heart beats day and night without
stopping, but you cannot make it stop beating for even a few seconds; instead, if
you can stop breathing [20]. Neither can you for digestion or your immune system.
We invite you in times of stress to put all your attention on breathing. A way to con-
nect with the most authentic anchor of your ship and your being.

Watch your breathing very carefully when you speak, and watch your breath-
ing very carefully when you listen. Breathing is automatic and, at the same time, is
under control. There are very few functional body functions so automated that you
can also control. Almost all relaxation techniques make use of deep breathing. The
reason is that breathing is closely linked to the body system responsible for relax-
ation. The feelings of relaxation almost always arise when you breathe slowly and
deeply. Mindfulness about breathing is slightly different. During careful breathing,
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it is not necessary to control the rhythm or depth of breathing [21]. It is simply
about paying attention to the breath as it is, without judging.

Experience great moments of stress to take your breath hand in hand, through
your attention, with curious attention, affection, and presence. Observe and
experience from within what happens.

7.1 Practice: the helm of your breathing

Connect now with relaxed attention to the awareness of your body. Ensure a
good rooting sitting in the chair. Notice the vertical elevation of your column. Pick
up the chin slightly, allowing the cervical area to stretch gently. Become aware of
your body posture, firmness, grace, and subtlety. And now become aware of the
breath. Feel how you inhale and exhale, softly and deeply. You watch the air in and
out freely. Anchor your attention in your breathing.

Now you are going to intensify with curiosity the focus of your attention espe-
cially to your exhalation. And you are going to start exhaling more deeply than
inhalation. It is not necessary that you be too much at the helm of your breath
simply a subtle change so that the exhalation is the double time of the inhalation.
Perform this process for 20 breaths, and then return to balance the helm of your
breath and watch what happens.

Repeat the cycle, and experience the change in your frequency. At the end, let
the image dissolve through your breathing and thank yourself for this experience in
which the sailboat of your body calms through the extended exhalation [9].

8. The gratitude frame: whisper to your emotions

Surprisingly, the psychological investigations carried out around this phenomenon
have concluded that in reality, the level of satisfaction with one’ life does not depend
so much on the circumstances we live, nor on personality or character [22]. Thereisa
more determining factor in our sense of well-being that we often forget: gratitude.

It is proven that being grateful has many advantages, the most important of all is
that: Thankful people are happier especially practical in stressful processes.

We know that the so-called “reality” and how we interpret it are two very dif-
ferent things. What “happens” is not what we perceive, since all the experiences
of our life we see through a particular “glasses” that interpret reality to “their
way of seeing.” First, let us recognize that all of us wear those “glasses of seeing
reality,” and then, let us assume that in general, these glasses work in a somewhat
limited way.

Let us be honest: do we not tend to dismiss all that we can appreciate in our lives?
[23]. Do we not have a strange facility to put our attention on what is inconvenient
tous?

This trend is reflected even in the media, which constantly affect tragedies,
problems, and catastrophes, almost completely ignoring the beautiful aspects of life
that we can appreciate.

To begin to recognize the abundance of gratifying aspects that exist in our lives,
we have to realize and recognize you in a very common automatism in us: “Not
knowing how to receive.” We do not know how to take everything that life offers
us for free, we do not think we deserve to receive what is given to us “just because,”
without having to fight with blood, sweat, and tears for it [24].

We focus on everything we dislike, which could be “better” or otherwise, which
leads us to a sea of meaningless complaints, to feel sad and discouraged. Stress
scenarios are an absolute example of this process [25].
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By expressing and feeling gratitude, we eliminate from our minds the toxic
program of complaints. A program that induces us to feel victims of the stressful
circumstances that we live, thus placing all our power in “the outside,” without tak-
ing responsibility for ourselves and our well-being. Every time we feel and express
internally or externally: “Thank you,” we are creating new neural networks that are
maintained over time, weakening those related to victimhood, discouragement, and
complaint [25].

Have you stopped to observe the small details that life offers you “for free”
throughout each day?: The gentle touch of the breeze in the morning, the gratifying
smell of a flower, the sunlight, that dinner with your friends, the smile that sud-
denly someone gives you ... if we pay attention, we can discover in every moment
a multitude of details that really make us feel completely alive and awake, details,
which we can thank [9].

We have many things and we do not notice how grateful we can be for them.
Have you stopped to observe how grateful you can feel for having a roof under
which every day shelter you, enough money so that all your basic needs are covered,
of the food dishes that you enjoy every day? Do you appreciate that kind greeting
from your partner at work, that unexpected hug, the interest of who asks you how
you are or who gives you a complicit smile? Do you realize what you can thank for
people in your life you can trust? Do you appreciate the mechanism of breathing in
your body that moment by moment holds, the oxygen you breathe every moment,
the gift of being alive here and now?

Even in times of great stress, if we look closely, every moment of life can be a
moment of gratitude. For many problems we have, if we are attentive, it is impos-
sible not to find something to be grateful for. In order to appreciate all the good that
is in our lives, we have to be “present” in truth at every moment, and in this way, we
will connect with the constant abundance and generosity of the life we live [24].

The first of these is that during today you keep the sustained attention to thank,
either internally or externally, for every detail of the day to day that you can receive
with appreciation [24]. Probably stressful processes do not allow you to experience
it. Pay attention moment to moment to everything that happens that you can really
recognize and value. If you are attentive to the infinity of things for which you can
thank in more and more moments and more and more people, little by little you will
begin to feel worthy of receiving the good and beautiful of life, you will contact the
deep feeling that in truth, life is easier and kinder than you have sometimes believed
[26]. By feeling appreciation and gratitude more and more frequently, everything
you reject and for what you complain will have less strength; it will be transformed
by the look that your new and wider “glasses of seeing the world” will offer you.

The second practice in this Zero Stress program that we propose is a powerful
exercise that in a short time, entails major neurological and reprogramming changes
for your mind.

It is about every night, before going to bed, you go through the “movie of
your day” in your mind in detail. Recreate every moment you have lived in your
journey since you woke up in the morning, focusing your attention on everything
that has happened that you can appreciate. Get a notebook or notebook and every
time you find a gesture, a detail, an event, a person for whom you can be grate-
ful. Whisper your emotions with kindness and affection, connecting with the
frequency of gratitude.

Experiment to treat you through a kind and loving treatment. In a state of calm
and connection with you, you can experience what happens if you call yourself
internally, as an internal whisper, by your name with a hard, abrupt, and derogatory
tone and you can observe what happens. See what happens in your body if you call
yourself sharply and disparagingly. As if you were addressing yourself.

135



Effects of Stress on Human Health

Now experience hearing your name in a gentle, loving way. It is a way of saying
internally through a subtle and delicate whisper. You can experience what happens in
your body. When we whisper our name to ourselves, we can see how our frequency and
our state of vibration changes. Highly recommended to perform it in stress processes.

8.1 Practice: whisper meditation

Find your position of attentive presence to meditate. Ensure a good rooting
sitting in the chair. Notice the vertical elevation of your column. Pick up the chin
slightly, allowing the cervical area to stretch gently. Become aware of your body
posture, firmness, grace, and subtlety. And now become aware of the breath. Feel
how you inhale and exhale, softly and deeply. You watch the air in and out freely.
Anchor your attention in your breathing.

Now you are going to shift the focus of your attention to your body. Connect with
the emotional frequency you are living in this moment. Feel that emotion in your body.

Now you are going to start calling yourself and listen to your name (through an
almost imperceptible whisper) with an abrupt and hard tone of voice. You can call
yourself whatever you want with your name and in a very derogatory way even.
Watch what happens in your body and your being. Now you will start calling your-
self and hear your name (through an almost imperceptible whisper) with a very soft
and loving tone of voice. You can call yourself whatever you want with your name
and in a very compassionate way [9]. At the end, let the image dissolve through
your breath and thank yourself for this experience in which you dissolve your stress
through the whisper meditation.

9. Large conscious zenith chamber

Mindfulness could be defined as the process of developing the observer, that
is, of developing metacognition [13]. A large overhead camera, in a large format
of silence that visualizes the entire narrative from a healthy perspective. It is the
technique of splitting the mind so that a part of it, the observer, becomes aware of
the objects of the mind, without identifying with them. In the initial phases, the
observer and the zenith chamber are very weak and the objects very powerful, so
they tend easily and identify with them, especially in times of anxiety [24]. Over
the months the observer becomes stronger and the mental objects are diluted.

With the strengthening of the great zenith chamber, or the witness observer,
three phenomena of the mind will occur that allow us to connect with a high trans-
formative understanding:

* There are less and less stressful thoughts. By not identifying with them, they
lack gasoline, and they lose strength. When a thought appears (for example:
“I will not be able to face this challenge that I have been assigned”), a cluster
of concatenated thoughts is not generated thoughts is not generated (for
example: “surely my boss will realize that I am not the right person to face this
challenge,” or “I am not able to face all that has been assigned to me,” “I will
disappoint people who have trusted me”).

* There are more and more gaps between thoughts of anxiety. With fewer
thoughts, it is easier to see that there are gaps between thoughts, something
impossible to make aware before practicing meditation. In contemplative tradi-
tions, the practitioner insists on finding the gaps between thoughts, because of
the true nature of the mind. Space between stressful phenomena.
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* Every time we believe less the thoughts of alteration. We are aware that they are
only mental phenomena that they are not reality that we have not voluntarily
generated them and that, if we do not pay attention to them, they will disap-
pear from the mind in a few seconds.

9.1 Practice: meditation in SK

Update the sensations of your body and verify the conscious presence of your
thoughts and emotions. Ensure a good rooting sitting in the chair. Notice the verti-
cal elevation of your column. Pick up the chin slightly, allowing the cervical area to
stretch gently. Become aware of your body posture, firmness, grace, and subtlety.
And now become aware of the breath. Feel how you inhale and exhale, softly and
deeply. You watch the air in and out freely. Anchor your attention in your breathing.

Expand now your awareness in 8K toward all the internal experience that you
are living in this moment. Ask yourself for a few moments: what is my experience
right now? What thoughts go through my head now? What feelings or emotions are
occurring right now? What impulses appear?

Breathe in 8K very consciously. Be aware from your perception of your zenith
camera of your experience at this time in a global way, observe all the sensations
and emotions that appear, whether pleasant or unpleasant, but without getting
involved in them, only taking note of whether they are present and if they change
over time. Perception in 8K without involvement or attachment to the content.

At the end, let the image dissolve through your breath and thank yourself for this
experience in which you perceive in 8K without attachments [9].

10. The endless story of our mind

You already know that a fundamental aspect of the nature of stress is that thoughts,
which you think are absolutely true, suddenly assault you and recreate in your mind
continuously. If your thoughts suggest that everything is going well, and that you
have control, your stress levels are kept at bay [9]. On the other hand, if your thoughts
become obsessed with the negative and make you feel that you have lost control, your
stress levels increase, and the internal dialog becomes almost endless on the screen
of your mind. In general, thoughts take the form of small stories and desires in your
head: the speech of the mind: cognitive storytelling. Since man is man, stories go from
generation to generation and connect with the human soul. Literature is full of stories,
from Aesop’s fables to Shakespeare’s works. Historians conjure up images of ancient
cultures telling stories about a bonfire, in an environment to share and nurture.

Imagine that the brain is a machine to tell stories. We call it cognitive story-
telling. It is a kind of story factory that has no end. From the moment you wake
up in the morning, you start explaining the story of your life. In the second one
immediately after waking up you are present and nothing else, without your story.
Have you ever noticed? [27]. But then suddenly, your personal history invades your
consciousness, usually without you noticing. Your brain reminds you who you are,
where you live, and what you have to do. It is an automatic process. It is an unfin-
ished production of stories every moment.

Become aware of the nature of the discursive thoughts of the mind. Attention to dis-
cern the rumination of the film of the mind against the stable presence of your screen.
You tell stories continuously about all kinds of people, situations, and difficulties. If you
become aware that you are telling a story about a particular stressful situation, you can
weigh if the story you tell is really true. Your identity is constructed in two ways: with
stories built over time, or through your experiences with direct experience [28]. If I asked

137



Effects of Stress on Human Health

you who you are, would you tell me your name. If I asked you again, would you tell me
your story: where were you born, what do you work for, what do you do in your spare
time, etc. But you can also feel who you are without your story. And for that you have to
connect with your senses. It is a way to connect with your essence.

The narrator brain is a network that is activated by default, which includes its
activity in the part of the brain responsible for memory. When you queue at a mall,
your mind disperses, fantasizes, and worries. However, that network is also easily
activated when you go for a walk in the park. Instead of seeing the beauty around
you, you get stuck in your little world of worries and inner stories. It is the endless
story that you tell yourself about your own life, the lives of the people you know,
and our interactions.

There is nothing wrong with the part of your brain based on the narrative. But
nobody wants to limit his life to his personal narrative, since it is very easy to get
lost in negative thoughts and emotions, if we do not pay attention to the present
moment. In stressful situations, if we get lost in the internal argument of the end-
less story of each narration of our mind, the possibilities to increase anxiety levels
increase considerably [29].

There is more and more scientific evidence that the more time we spend lost
with the stories that our minds tell, the more prone we are to stress and anxiety. The
way to deactivate the identification with the narration of the endless history of our
mind is through the activation of our attention to direct experience and our senses
[28]. A way to discern the endless narrative of the present moment.

That activation of direct experience is a state of mindfulness. You live in the
present moment. It is the “way of being” of operation. When you walk through
the park, you perceive the aroma of the trees, the color of the flowers, and the
sensations of your body. Especially in times of stress, we propose that you activate
the direct experience on the activation of the brain narrator of the endless story of
your mind.

10.1 Practice: dissolve stress from the mountain

Observe your posture and accept the feelings of this moment. Ensure a good
rooting sitting in the chair. Notice the vertical elevation of your column. Pick up
the chin slightly, allowing the cervical area to stretch gently. Become aware of your
body posture, firmness, grace, and subtlety. And now become aware of the breath.
Feel how you inhale and exhale, softly and deeply. You watch the air in and out
freely. Anchor your attention in your breathing.

Now we invite you to imagine that we are sitting on the top of a mountain, in a kind
of chair carved into the rock. From there we can see the sky extraordinarily clean and
clear, without clouds that represents the mind. Over time clouds begin to appear, rep-
resenting stressful thoughts and emotions, which progressively cover the entire sky.

Now begin to breathe consciously from the top of the mountain and experience
how with each breath the clouds gradually dissolve. Focus spatially on your exhala-
tion for the dissolution of the clouds.

At the end let the image dissolve through your breath and thank yourself for this
experience in which you dissolve stress, through your conscious breathing from the
mountain, and without the attachment of your cognitive storytelling [9].

11. Lego of emotions. Build the emotions in your body

Feelings are the conscious experience of the state of the body. Not only do they cor-
respond to facts, they can also originate in brain representations (thoughts and images),
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that is, feelings that are different from those that would normally correspond to what is
happening and that is why we can decide which feelings to choose [30].

Emotions are point reactions, reactive, rooted to the body, short-lived, auto-
matic, and manifest with different intensities. Unlike the mood that they fed back
with the internal dialog of our mind. All emotions are tremendously useful [30].

It is the magic of the simplicity of emotions. In fact, there are no positive or nega-
tive emotions. Emotions with expansive and contractive but all contain a deep
household about our being that it is important that we listen with full attention to
discover and decipher its content. From this perspective, the relationship with our
emotions must be of an opening and celebration because the arrival of each one of
them, including the stressors, has a demonstrated and transcendent function and a
self-discovery [30]. All emotions are deeply useful and appear to be understood at a
high level of consciousness.

The canvas of emotions is not in the mind, it is in the body. All emotions always
manifest in the body and that is its way of existing. Stressful emotions arise through
our thoughts but ultimately reach their compositional fullness through production
and settlement in the body. It is the habitat of emotions. When we are watching a
scary movie and feel a scary emotion, that emotion always goes to the body. That emo-
tion goes to an area of the body where you feel comfortable and strong. Our body is
like a hostel and emotions freely find a room and a place to settle. And of course a way.

The healthy way to manage the stressful emotions that settle in our body is not
to fight with them. I cannot deny the presence of an emotion of anxiety because my
mind decides, or as an order. In fact, the more we fight for an emotion to leave the
center of our being, the bigger and stronger the emotion becomes in our hostel. It is
like fighting with a wave, I cannot fight her I have to look her in the eye, and trying
to surf her is fluent. Looking into the eyes of emotion is the first step to set off the
dissolution of stressful emotions that settle in our body.

Stressful emotions like pieces of a Lego have form, texture, weight, tempera-
ture, depth, morphology, and color. Experiment with them as the first step of
deep acceptance. Like the pieces of a layman, the formalization and manifestation
of emotions allows an experiential experimentation of the feelings in our body
[30]. When we become aware of the shape of the pieces of an emotion, we are
loving its presence, and it is a way of bowing to it allowing its deep identity and its
morphology in our body.

The main objective of the narrative recreation of the form of emotions is to
increase awareness about the emotion to work, through bodily sensations. If we
materialize the emotions and focus our attention on the bodily sensations that they
generate in our body, there is an irremediable decrease in the internal dialog, which is
the main cause of stress [28]. There is a greater awareness of bodily processes, such as
breathing, posture, movement or listening to sounds. The sounds appear geolocated.

What we see and experience appears with a three-dimensionality and a spe-
cial brightness. An example of this is to perceive an emotion like fear with a gray
color, in the form of a very heavy anchor, with a cold temperature and with a very
approximate temperature [30].

11.1 Practice: construction and deconstruction of emotional pieces

Examine your body posture and prepare your presence to begin the meditation.
Ensure a good rooting sitting in the chair. Notice the vertical elevation of your col-
umn. Pick up the chin slightly, allowing the cervical area to stretch gently. Become
aware of your body posture, firmness, grace, and subtlety. And now become aware
of the breath. Feel how you inhale and exhale, softly and deeply. You watch the air
in and out freely. Anchor your attention in your breathing [31].
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Connect now with your stressful emotions at this time. Start observing how they
manifest in your body. What part of your body do you feel? What shape does that
anxiety have in your body? [32]. Does it have for example the shape of a ball in your
abdomen? What temperature is it? Does it have a very cold temperature? What color
does that anxiety emotion have? Does it have a very dark and penetrating color?
What texture does that emotion of stress have? Do you have a very rough texture?
How important is that emotion? It is a very heavy emotion that hinders the flow of
air in your body? [9].

Explicitly shape your emotion in the body so that you can look into the eyes at
the emotion manifested in your body. Then start consciously breathing with that
part of your body so that the shape of that emotion anchored in your body dis-
solves. At the end, let the image dissolve through your breath and thank yourself
for this experience in which you build and deconstruct through your breath your
current emotion.

12. Conclusion

Congratulations for having reached the end of this transforming journey of self-
discovery, growth, and inner look. But as much as this seems like an end, it is not,
in fact, more than another wise step of self-consciousness forward, in the direction
of a commitment and new lifestyle. The practice will allow you, as you progress,
to cultivate ever-deeper levels of self-understanding and compassion, and manage
your health and well-being with life intelligence, and in a more active, and effective
way [33]. The more clearly you can identify and discern, stressful situations and be
attentive to them, the sooner you can untangle yourself, and detach yourself, from
automatic reactions and mind traps, which will open the doors to new possibilities
and more appropriate responses. Inspiring.

One of the greatest difficulties in the practice of our Stress 0.0 program is to
incorporate the practice into the day to day and maintain it throughout life. This
problem of the live maintenance of this process over the years does not occur only
in our program, but in many other areas, such as healthy living habits (regular
physical exercise, healthy diet), artistic activity (practice with some instrument
musical, theater, dance) and, practically, in any human activity. In the first months,
the practice is usually intense and frequent, but, over time, it is increasingly spaced
and shortening its frequency and duration [33]. We always find reasons that justify
abandoning the practice. This process is understandable, because in life we can
choose between multiple activities that can be satisfactory, so it is difficult to choose
between them, since the life time is limited.

Relapses of our stress levels are considered another phase of the healing and
healing process. Everything that happens to us appears to be understood, and
we must maintain a frequency of transpersonal wisdom that allows us to under-
stand that much of the experiences will become transforming seeds that will
flourish when they have to. In the same way, the abandonment of the practice of
our program should be considered as another phase of the learning process and
should be prepared for when it arrives, using preventive measures from the first
moment.

Preventive measures to maintain the practice of the Stress 0.0 program [34].

* Related to motivation: for the program to remain in time, it must have a mature
and relevant position within our values and our sense of life. Experience
teaches us that the people who maintain the practice of the program for years
are those who have a clear sense of life linked to the practice [34].
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* Related to the expansion: an excellent and healthy way to maintain the practice
consists in its propagation and expansion, in order to improve the global well-
being and the quality of life in our environment [34].

When you cannot follow the practices of the program for different reasons,
remember with a clear mind and deep acceptance, maintain a curious and kind atti-
tude to return to the path of presence, instead of taking it as a stressful factor [34].

Thank you for making this transpersonal Stress trip with us 0.0. We are deeply
honored that you have shared this vital process with us from within. Remember
that, no matter how bad your past is or how daunting your future looks, you are
not alone, and you can find relief in the present moment. In the face of anxiety
and acute stress, take life moment by moment, conscious breathing to conscious
breathing. Heart coherence, joy, peace, and transformative understanding are really
within your reach. We wish you all the happiness in the world.
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