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ABSTRACT: The belief that adverse life stressors and the emotional states that
can lead to major negative impacts on an individual’s body functions and hence
health has been held since antiquity. Adverse health outcomes such as coronary
heart disease, gastrointestinal distress, and cancer have been linked to unre-
solved lifestyle stresses that can be expressed as a negative impact on human
survival and ultimately a decrease of the human life span. Psychological mod-
ulation of immune function is now a well-established phenomenon, with much
of the relevant literature published within the last 50 years. Psychoneuroimmu-
nology and psychoneuroendocrinology embrace the scientific evidence of re-
search of the mind with that of endocrinology, neurology and immunology,
whereby the brain and body communicate with each other in a multidirectional
flow of information that consists of hormones, neurotransmitters/neuropep-
tides, and cytokines. Advances in mind–body medicine research together with
healthy nutrition and lifestyle choices can have a significant impact on health
maintenance and disease prevention and hence the prolongation of the human
life span.
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MIND–BODY MEDICINE

The concept of the mind and human thought is not a novel one. Many tentative
explanations have been advanced, even in the form of art—notably in Michelange-
lo’s Creation of Adam, in which man’s mind and thought are depicted by a sagittal
section of the brain that is strikingly similar to current anatomical drawings of the
brain (FIG. 1).

The most important factor in why a person becomes ill lies in the brain. Stress
and pleasure play a critical role in wellness and disease, with stress contributing
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significantly to the risk of disease.1–4 It is becoming increasingly clear that pleasure
is also important. Even if a person is stressed, if they are also feeling good, stress
will have fewer ill effects. Other factors also play an important role such as diet,
smoking, and genetics. An additional important factor seems to be the ability and
opportunity that persons have to express their feelings about how stressed they are
or how they are feeling about themselves. Stress is less likely to cause problems if
a person has some form of emotional outlet for it. In many cases, people appear
calm on the outside but they are in turmoil on the inside. This may then manifest as
a disorder such as migraine, irritable bowel syndrome, rheumatoid arthritis, or mul-
tiple sclerosis.5–7

Evidence that has emerged within the past several decades and that continues to
accumulate strongly indicates that the state of the human mind—which associates
psychosocial factors with emotional states such as depression and with behavioral
dispositions that include hostility and psychosocial lifestyle stresses—can directly
and significantly influence human physiologic function and, in turn, health
outcomes.8–11

Moreover, the placebo effect is further evidence that there is a significant connec-
tion between the human psyche and positive thinking. In a recent review, the placebo
effect was investigated to determine wether the power of belief and conscious expec-
tation, to which the term placebo response has been applied, can change the neuro-
chemical environment in key areas of the brain responsible for movement (corpus
striatum), pleasure (nucleus accumbens), physical pain, and the psychological pain
of human sadness stemming from separation (anterior cingulate).12 The authors con-
cluded that the placebo response will tend to be relatively robust with pain disorders,
depressive disorders, and Parkinson’s disease. It was further hypothesized that the
mesolimbic–mesocortical dopamine system also has control of the hypothalamic–
pituitary–adrenal and amygdalalateral hypothalamus–locus coeruleus sympathetic
nervous system stress response axes. This then suggests that belief and positive ex-
pectation can modify the stress response and thus may lead to placebo responsive-

FIGURE 1. Comparison of a portion of Michelangelo’s Creation of Adam with a mod-
ern anatomical drawing of the brain.
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ness of many psychophysiological disorders such as hypertension, angina,
inflammatory bowel disease, and asthma.12

There is now clear scientific evidence that indicates that the brain regulates im-
mune function through efferent autonomic and neuroendocrine pathways.1 More-
over, there are numerous afferent pathways by which the immune system modulates
brain function. Psychoneuroimmunology, a term first coined by Robert Ader in the
1980s, refers to these connections between the psyche, the nervous system, and the
immune system.1,2 The development of the science of psychoneuroimmunology
provides an enormous opportunity to understand the role of the mind in the cause of
disease. Psychoneuroendocrinology, which refers to the connections between the
psyche and the endocrine system, is equally important. Thus, behavior, the nervous
system, and the endocrine system all influence the immune system. A feedback sys-
tem also exists by which it is able to connect with all aspects of the brain. The details
of the mechanisms involved in psychoneuroimmunology are the subject of much of
the current research.

STRESS AND HEALTH

The history of the concept of stress in relation to disease processes reaches back
to the nineteenth century and through to the twentieth century and beyond. It has
been and continues to be the subject of intense debate and research with reports that
stress may have ameliorating or detrimental capacities. The pioneering work of Hans
Selye is often credited with establishing the scientific fact that there is a significant
relationship between pathophysiological processes and the onset of chronic diseas-
es.13,14 Selye successfully advanced the concept that stress was critically important
in physiology and medicine, and that today we recognize that many contemporary
theories relating to the etiology of chronic diseases have a stress component as a sig-
nificant precipitating variable. Moreover, recently it has been shown that stressful
life events can have a significant negative impact on longevity, by playing an impor-
tant role in the onset of cardiovascular disease, immunological disorders, and patho-
physiological consequences of normal aging.

Stress describes the effects of psychosocial and environmental factors on physical
or mental well being. Stressors and stress-related reactions have been documented
and recognized and exposure to chronic social stress has been associated with many
systemic and mental disorders. Hypotheses from different research groups support
the notion that health consequences are more likely to occur when unpredictable
stressors of a social nature chronically induce physiological and behavioral adjust-
ments that may create wear and tear on the underlying physiological functions.15

When stressors challenge an organism’s integrity, a set of physiological reactions is
elicited to counteract the possible threat and adjust the physiological setting of the
organism to the new situation. This has become known as the stress response.16

The stress response that initiates the neuroendocrine system has been extensively
studied in the sympathetic–adreno–medullary system, which is under the control of
the central nervous system.16 A further component of the stress response is the hy-
pothalamic–pituitary–adrenal axis, which is diagrammatically illustrated in FIGURE

2, and is an important modulator of the brain–immune–endocrine–neurotransmitter
interconnection cycle.
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These two systems are normally operating within a fine-tuned state of balance
known as homeostasis, which is established in order to maintain the organism’s in-
tegrity even under extremely challenging conditions. Further, these two systems
have a dependence on chemical transmitters for effective communication. This is ob-
served when electrical signals along nerve pathways are converted to chemical sig-
nals at the site of synaptic junctions between neurons. The chemical message that is
produced by the activity of immune-system cells can communicate not only with
other parts of the immune system but also with the brain and nerves. Alternatively,
chemicals released by nerve cells can act as signals to immune cells.

There is also an important endocrine component to these systems, where the brain
has a central and prolific role as an endocrine organ in the body and produces many
hormones that act both on the brain and on tissues throughout the body. In particular,
a key hormone shared by the central nervous and immune systems is corticotropin-
releasing hormone (CRH). CRH is produced in the hypothalamus and other brain ar-
eas and is essential in uniting the stress and immune response. Specifically, the hy-
pothalamus releases CRH into a specialized bloodstream circuit that conveys the
hormone to the pituitary gland. CRH causes the pituitary gland to release adrenocor-
ticotropin hormone (ACTH) into the bloodstream, which stimulates the adrenal
glands to produce cortisol, an extensively studied stress hormone.16,17

FIGURE 2. Diagrammatic representation of the inter-relationships between the hypo-
thalamic–pituitary–adrenal axis and the immune–endrocrine responses. Ach = acetylcho-
line; 5HT = 5 hydroxytryptamine; CRF = corticotrophin-releasing factor; GABA = gamma-
aminobutyric acid; A = adrenaline; NA = noradrenaline; IL = interleukin; TNF = tumor
necrosis factor. (Modified from Song and Leonard.1)
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Cortisol is a steroid hormone that has many actions that include: increasing the
rate and strength of heart contractions and sensitizing blood vessels to the actions of
norepinephrine; it has effects on many metabolic functions as well. These actions as-
sist the body in coping with stressful situations. Moreover, cortisol is a potent immu-
noregulator and anti-inflammatory agent. Cortisol also has a crucial role in
preventing the immune system from overreacting to injuries and damaging tissues.
Cortisol inhibits the release of CRH by the hypothalamus, thus keeping this compo-
nent of the stress response under a fine control. Hence the body’s brain-regulated
stress response and its associated immune response directly link the activity of CRH
and cortisol.There are CRH-secreting neurons of the hypothalamus that send fibers
to regions in the brain stem that help regulate the sympathetic nervous system, as
well as to other brain stem areas such as the locus coeruleus. The sympathetic ner-
vous system, which mobilizes the body during stress, also innervates immune-active
tissue, such as the thymus, lymph nodes, and the spleen, and further assists to control
inflammatory responses throughout the body. Stimulation of the locus coeruleus
leads to behavioral arousal, fear, and enhanced vigilance. Other brain CRH-secreting
neurons are present in the central nucleus of the amygdala and send fibers to the hy-
pothalamus, the locus coeruleus, and other parts of the brain stem. These CRH-se-
creting neurons are targets of messengers released by immune cells during an
immune response. The additional recruitment of these CRH-secreting neurons al-
lows immune signals not only to activate cortisol-mediated restraint of the immune
response, but also to induce behaviors that assist in recovery from illness or traumat-
ic injury. Further, chemical transmitters are also involved in tensing muscles. Thus
the tenser a muscle becomes, the more alert and stressed the brain becomes and the
tenser the muscles become, which creates further stress. An additional and important
connection is that CRH-secreting neurons also have connections with hypothalamic
regions that regulate food intake and reproductive behavior.16,17

The immune response is an elegant surveillance mechanism that is finely tuned
in a series of cascade cellular events whose ultimate goal is to protect the organism
from foreign substances, such as bacteria and viruses. The discovery of small protein
molecules known as cytokines (e.g., interleukin-1 and interleukin-2), which are
elaborated by different types of white blood cells, allowed for further understanding
of how the immune response is structured and coordinated. Cytokines from the
body’s immune system can send signals to the brain via several mechanisms, includ-
ing crossing the brain–blood barrier via the bloodstream. This permeability is essen-
tial for communication with brain areas. Cytokines can attach to their receptors in
the lining of blood vessels in the brain and stimulate the release of secondary chem-
ical signals in the brain tissue around the blood vessels. Cytokines can also signal
the brain via direct nerve routes, (e.g., the vagus nerve) and a multitude of connec-
tions with abdominal organs result. The activation of the brain by cytokines from the
peripheral parts of the body induces the behaviors of anxiety and cautious avoidance
associated with the stress response’s principle activity—maintaining the organism’s
integrity during recovery from stressful activities or from traumatic injury.18

The disruption of communication between the brain and the immune system leads
to greater susceptibility to inflammatory disease and, frequently, to increased im-
mune complications.18,19 Laboratory animals whose brain-immune communica-
tions have been disrupted (through surgery or pharmaceuticals) are highly
vulnerable to lethal complications of inflammatory diseases and infectious diseases.
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Further, in studies with laboratory animals and in human pharmacological and sur-
gical trials there has been evidence of a causal link between an impaired stress re-
sponse and susceptibility to inflammatory disease.

The stress response hence represents a complex effector system that is susceptible
to pathophysiological factors and conditions and has an input into many biological
processes. Therefore the stress response can exert ameliorating or detrimental ef-
fects, where mediators of stress physiology can have both protective and harmful ef-
fects in organs such as the heart, the immune system, or the brain. Adverse effects
on such organs may well have significant negative shifts in overall survival.16–19

Humans living in the 21st century are subject to an ever-increasing degree of ho-
meostatic control between the interrelationships of external/environmental and in-
ternal (behavioral, cognitive, emotional) stressors, the physiological responses to
these challenges, and the prevalence of disease/illness. This dynamic balance of con-
tinual adjustment to stressors maintains stability. Also, the cascade of adaptive re-
sponses imprinted within the human genetic makeup may themselves turn into
stressors capable of triggering and maintaining disease processes.

MIND–BODY MEDICINE: THE CONNECTION TO DISEASE

Social stressors and lifestyle choices can be a significant trigger for disease,
which can then affect longevity. Psychosocial stress is a personal response perceived
through the complexities of social interactions. These interactions can either be neg-
ative and increase or be positive and lessen psychological stress. These interactions
can affect the hormonal responses that are elicited as a result, which can then signif-
icantly alter immune responses. Moreover, stress can significantly reduce physical
and mental tolerances (immune potential) of humans and it can induce the progres-
sion of existing illnesses or it can cause latent disorders to become active. Therefore,
the control and suppression of stress is very important in the improvement of quality
of life and the prevention of diseases. The physiological changes that ensue with un-
manageable stress may then have a negative impact on health.20 The social-psycho-
logical network of stressors that we experience can affect our susceptibility to
inflammatory and infectious diseases as well as the course of these and other diseas-
es and in so doing affect the human life span.20–23 

In humans, loneliness is associated with a threat, or an epinephrine-like pattern
of activation of the stress response that results in an elevation of blood pressure,
whereas exercising is associated with a challenge pattern of high blood flow and car-
diac output. Studies have shown that people exposed to chronic social stresses for
more than two months have increased susceptibility to the common cold.24

It is of significant interest that in Australia there is a disparity in the rate of suicide
deaths between rural and city areas.25–27 Australia has one of the highest per capita
young male youth suicide rate as well as one of the highest rates of antidepressant
use.25,26 Young males are experiencing grave difficulties with life changes that oc-
cur, whether in the work or home environments. In rural areas unemployment and
isolation play major roles in the rate of suicide. Further a recent study evaluated the
association of glycemic control and major depression in type 1 and 2 diabetes mel-
litus.28 Type 1 insulin–dependent diabetes mellitus patients with a lifetime history
of depression showed a significantly worse glycemic control, whereas patients with
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type 2 non-insulin–dependent diabetes mellitus with a similar history did not have a
significantly worse glycemic control.28 Hence depression can be a significant mark-
er for increased risk of ill health and a decrease in the human life span.29

This link between depression and ill health is further strengthened in studies be-
tween depression and idiopathic urinary incontinence. It has been shown that this as-
sociation may be due to altered serotonin functioning and may help explain the
efficacy of serotogenic-based antidepressants in the treatment of urge inconti-
nence.30 Also, depression has been associated with functional disability in patients
with coronary artery disease (CAD). Depressive symptoms are highly prevalent in
patients with CAD and have been shown to increase their rate of cardiac-associated
death and rate of mortality due to all causes. Depressed CAD patients have been
shown to have an 84% greater risk of cardiac death 5–10 years later when compared
to nondepressed CAD patients.31

Evidence continues to support the fact the physical disease results from emotion-
al distress. School examination–induced stresses increase viral infection susceptibil-
ity in adolescents.32,33 Stress from lack of control in the workplace or from life
events increases susceptibility to cardiovascular disease.34 A recent meta-analysis of
biofeedback and pelvic floor exercises for female stress incontinence has been re-
ported.35 The results showed that biofeedback may be an important adjunct to pelvic
floor muscle exercises. Further, interstitial cystitis, which causes bladder symptoms,
has been shown to be stress related and these patients significantly have an elevated
level of norepinephrine in urine.36

Other studies have shown that the immune responses of long-term caregivers,
such as spouses of Alzheimer’s patients, become blunted.37 Immune responses dur-
ing marital discord are also blunted in the spouse (usually the wife) who experiences
the greatest amount of stress and feelings of helplessness.38 In such studies the levels
of stress hormones are elevated in the affected spouse.37,38 Conversely, a positive
supportive environment of extensive social networks or group psychotherapy can en-
hance immune response and resistance to disease—even cancer.39,40 Studies have
shown that women with breast cancer, for instance, who receive strong, positive so-
cial support during their illness have significantly longer life spans than women
without such support.41

Moreover, recently our group has shown in preliminary data that psychosocial
treatment programs for cancer patients annexed to traditional approaches offered by
mainstream medical institutions in less orthodox approaches, such as that delivered
by The Gawler Foundation in Melbourne, Australia, may constitute the holistic care
provision that active cancer support programs should provide. With a design focus
to improve quality of life and, if possible, to affect length of life, this holistic health
approach, which is complementary to mainstream medical treatment, adjusts the pa-
tient’s focus on mind–body medicine modalities, such as relaxation and meditation,
that then are combined with low-fat vegetarian diets, positive thinking, and drawing
on effective support. This approach provides a positive environment that significant-
ly contributes to enhancing the quality of life of chronically ill patients and could
significantly affect longevity. 

Certainly, our preliminary data showed that a significant reduction in scores de-
termined by the Profile of Mood States (POMS) for total mood disturbance, tension-
anxiety, depression-dejection, anger-hostility, fatigue, and confusion-bewilderment
scores and showed increase scores for vigor (all P < 0.01). Scores on the helpless-
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ness-hopelessness subscale of the mini-Mental Adjustment to Cancer (mini-MAC)
were significantly reduced and scores on the fighting spirit subscale were signifi-
cantly increased (P < 0.01). Total scores on the Functional Assessment of Chronic
Illness Therapy-Spirituality (FACIT-Sp) scale were significantly increased as were
scores on the physical, emotional, functional, and spiritual subscales (all P < 0.01).
Salivary cortisol levels were significantly decreased (P < 0.05).42 

Several epidemiological studies have shown that social and emotional support
can protect against premature mortality, prevent illness, and assist recovery from ill-
ness.43,44 A recent report found that smokers treated with nortriptyline and cognitive
behavioral therapy were significantly aided in smoking cessation. It is not surprising
that this treatment was successful, as other research has demonstrated that smokers
are more likely to be depressed.45 Vigorous exercise facilitates smoking cessation
when combined with a cognitive behavioral program. Moreover, exercise has been
shown to work as an antidepressant.46

Nutrition is an important factor that significantly contributes to how long a person
will live. Decisions about poor dietary choices, in addition to smoking, lack of exer-
cise, and excessive drinking are known to be important causes of disease.47 The size
and frequency of meals are fundamental aspects of nutrition that can have profound
effects on the health and longevity of laboratory animals. Moreover, caloric restric-
tion is the most potent and reproducible environmental variable capable of extending
the life span in a variety of animals from worms to rats. In humans, excessive caloric
intake is associated with increased incidence of cardiovascular disease, diabetes, and
certain types of cancer. It is a major cause of disability and death in industrialized
countries.48 The type of nutrients consumed also have significant correlations to nu-
merous kinds of cancer (TABLE 1).49–51

The worsening global epidemic of obesity has increased the urgency of research
aimed at understanding the mechanisms of appetite regulation. An important aspect
of the complex pathways involved in modulating energy intake is the interaction be-
tween hormonal signals of energy status released from the gut in response to a meal,
and appetite centers in the brain and brainstem. The challenges of the obesity epi-
demic are not limited to concerns about bulk and weight. The disabilities caused by
obesity are physiologic and psychosocial. The increased waist-to-hip girth is associ-
ated with increased risk of cardiovascular disease, hyperlipidemia, hypertension,
and diabetes.52 Obesity also has been related directly to increased risk of sleep ap-
nea, cancer, gallbladder disease, musculoskeletal disorders, severe pancreatitis, bac-
terial panniculitis, diverticulitis, infertility, urinary incontinence, and idiopathic
intracranial hypertension. The psychosocial factors and quality of life in the obese
population also have been documented. Although there is some debate, the obese
have been found to be twice as likely to suffer from anxiety, impaired social interac-
tion, and depression when compared with the nonobese population.52

Several studies indicate that adherence to a Mediterranean diet is associated with
a reduction in total and cardiovascular mortality.53–56 High intake of olive oil is con-
sidered a hallmark of the traditional Mediterranean diet, resulting in high intake of
monounsaturated fatty acids and lower intake of saturated fatty acids. The replace-
ment of saturated with monounsaturated lipids is strongly associated with a signifi-
cant reduction in coronary heart disease risk, through a mechanism involving
reduction of LDL cholesterol, without a reduction of HDL cholesterol or an increase
in triacylglycerols.57
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THE PSYCHE AND ITS LINK TO HEALTH/DISEASE
AND PREMATURE DEATH/LONGEVITY

Characteristics of an unhealthy lifestyle, such as too little physical activity, smok-
ing, irregular and unbalanced diet, and excessive consumption of alcohol and coffee
are assumed to have relationships with major health problems such as cardiovascular
disease, cancer, and osteoporosis58 and thus significantly reduce the human life

TABLE 1. Specific cancer relationships based on epidemiological studiesa

Cancer site Incidence association

Pancreatic smoking
possibly meat
cholesterol

Esophageal alcohol
tobacco
combined use

Stomach salt-preserved foods
possibly BBQ
grilling

Colorectal saturated fat
possibly eggs
grilling
sugar

Liver hepatitis B
aflatoxins
alcohol

Lung smoking
possibly alcohol
saturated fats
cholesterol

Breast obesity
early-puberty alcohol consumption
possibly meat
saturated fats

Endometrial obesity
estrogen therapy
saturated fats

Cervical folate deficiency
smoking

Bladder smoking
possibly artificial sweeteners
coffee
alcohol

Prostate high saturated fat intake

aAdapted from Cummings49 and Bingham and Willett.50,51
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span. Moreover, hostility, anger, and aggressive behavior play a central role in the
centuries-old hypothesis that emotions and aspects of personality influence physical
health.59

The idea of personality traits may be as old as human communication and lan-
guage itself. In Aristotle’s (384–322 B.C.) Ethics, character traits such as vanity,
modesty, and cowardice are described as key determinants of human moral and im-
moral behavior. He also described individual variations in these traits, often referring
to excessive, defective, and intermediate levels of each. The role of personalities for
the development of chronic diseases has received much attention and the role of be-
havioral medicine in the area of cardiovascular disease has successfully introduced
the type A or coronary-prone behavior pattern evident from large epidemiologic
studies.59 This pattern of chronic disease development was shown to be marked by
both psychologic and physiologic hyper responsiveness. Type A individuals appear
to be hostile, easily angered, competitive, and hard-driving. More recently, oncolo-
gists who study human behavior have similarly attempted at hypothesizing a type C
or biopsychosocial cancer risk pattern: it was noted these individuals have a profile
consistent with denial and suppression of emotions, in particular anger. Further, ad-
ditional features of this pattern are a sense of too much niceness that borders on a
pathological problem, avoidance of conflicts, exaggerated social desirability, harmo-
nizing behavior, over-compliance, over-patience, as well as high rationality and a
rigid control of emotional expression. It is further conceptualized that this pattern
could be usually concealed behind a facade of pleasantness that appears to be effec-
tive as long as environmental and psychological homeostasis is maintained. Howev-
er the facade can collapse in the course of time under the impact of accumulated
strains and stressors, especially those evoking feelings of depression and reactions
of helplessness and hopelessness as encountered during everyday life. As a promi-
nent feature of this particular coping style, excessive denial, avoidance, suppression,
and repression of emotions and basic needs appears to weaken the human organism’s
natural resistance to carcinogenic influences.59,60 Yet conflicting data fail to conclu-
sively elucidate the causal role of the Type C personality on cancer development.61 

As a general view of mechanisms that link an individual’s personality to health,
the constitutional vulnerability model suggests that basic, possibly genetically deter-
mined, biological, individual differences are responsible both for the personality
phenotype and the increased risk of disease.

Recent clinical reviews present cumulative clinical evidence that lends strong
support to the notion that medicine should indeed adopt a biopsychosocial rather
than an exclusively biologic–genetic model of health.62,63 This is the domain that in-
cludes mind–body medicine, which is at the center of the provision of holistic health.
However, this may be only a modern version of an already-practiced art that seemed
lost in history.

Throughout history, spa and sanatorium mountain resorts have played an impor-
tant role in the history of medicine; in almost every culture there have been archae-
ological discoveries of the existence of hot springs and spa treatment.64 In Homeric
times (1000–700 B.C.), bathing was used primarily for cleansing and hygienic pur-
poses. By the time of Hippocrates (460–370 B.C.), bathing was considered more than
a simple hygienic mesasure; it was a healthy practice considered beneficial for most
diseases. The hypothesis then elaborated by Hippocrates proposed that the cause of
all diseases lay in an imbalance of bodily fluids. Hence, to regain the balance, a
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change of habits and environment was advised, which included bathing, perspira-
tion, exercise/walking, and bodily massage. The baths were often combined with
sports and education, the precursors of modern gymnasiums and meditation centers.

The scientific evidence emerging within the past several decades strongly sug-
gests that psychosocial factors from emotional states that include depression and be-
havioral dispositions that range from hositlity to psychosocial stress can directly
influence both physiologic function and health outcomes. It then follows that inflam-
matory responses are modulated by a bidirectional communication flow between the
neuroendocrine and immune systems and the brain. Also, many lines of research
have established multiple pathways by which the immune system and the central
nervous system communicate. Hormonal and neuronal mechanisms by which the
brain regulates the function of the immune system and, conversely, cytokines, which
allow the immune system to regulate the brain provide the basis for mind–body med-
icine modalities such as relaxation and meditation that impart a positive influence on
homeostatic balance. In a healthy individual this bidirectional regulatory syustem
forms a negative feedback loop that keeps the immune system and contral nervous
system in homeostatic balance. Changes to these regulatory systems have been pos-
tulated to potentially lead to either overactive immune response, inducing inflamma-
tory disease, or oversuppression of the immune system and increased susceptibility
to infectious disease.62–65 Relaxation and meditation in daily recreatrional activities
may consititute the requisite trigger for a regularizatrion of homeostatic balance.

Practices that link the mind through brain-guided activites to physiological func-
tioning extend our understanding of the biopsychological model and the role emo-
tional well-being has in the brain, immune system, and endocrine organs. Hence, a
link is established between psychological and lifestyle-induced stressors and a broad
array of adverse health outcomes that can be traced to hypothalamic–pituitary–im-
mune system–endocrine mediators. It may well be feasible to view attendance at spa
and sanatorium mountain resorts as reversal programs of deleterious health out-
comes in which the ultimate aim is to revitalize the body. The physiological under-
pinnings of this relationship comprises an exciting area of medicine that aims at
restoring the disrupted communication system, whether through pharmacotherapy
alone or, more importantly, in conjunction with the relaxing effects of a spa and med-
itation in an integrative approach, the framework of mind–body medicine.

As evidence continues to accumulate within the field of psychoneuroendocrinol-
ogy and psychoneuroimmunology, the brain has truly an overarching role in health
and disease1–3 and may hence be viewed as the conductor of the body orchestra.
Clinical research in health and in disease prevention as well as diseases associated
with chronic inflammations that significantly affect an individual’s mood or level of
anxiety and depression will further crystallize the role of the brain and the mind in
human health. When the body is working well, nutrition and mental health are also
good. If one then feels good about oneself, quality of life is enhanced, and a long life
is made possible.

Finally, the plethora of scientific evidence that is currently available overrides the
boundaries that have restricted the elucidation of the interrelationships between the
mind, brain, and body and that will be looked back upon as artifacts.

[Competing interests: The authors declare that they have no competing financial
interests.]
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