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ABSTRACT

A growing number of multidisciplinary studies
have reported the beneficial effects of physical
activities towards the development of overall

well-being and the reduction of chronic ilinesses.

Physical inactivity is a serious worldwide prob-
lem and is considered the key lifestyle factor
that negatively influences health and function of
individuals. Here we propose that growth kinet-
ics of body and mind and associated dispropor-
tionate physical activity may have considerable
effects on the increased physical and mental
illnesses and premature death rates currently
observed in mid to late adulthood people. Chil-
dren and young adults, being in exponential
growth phase and self-motivated to engage in
physical activity, possess more cognition, resil-
ience, and mind-body-emotion-spirit integration.
In contrast, as our body transitions into adult-
hood, there is a decline in the growth of body
and mind. Furthermore, in this period, adults
experience the increased stressors of career
and financial demands, time pressure, and fam-
ily responsibilities. The decline in growth com-
bined with prolonged stress appears to result in
reduced cognition, resilience, and mind-body-
emotion-spirit integration, leading to sedentary
and other faulty lifestyles, which could further
lead to a predisposition to maladaptive behav-
iours and various chronic diseases at a later
stage. In agreement with this, currently more
than two thirds of the adult population across
the world are physically inactive and are failing
to perform the daily recommended guidelines of
moderate to vigorous exercise. As negative
changes and faulty lifestyles begin to occur
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during and after adulthood transition, creating
awareness in people between 29 to 35 years of
age about mindful exercise should be consid-
ered a national priority. This would allow adults
to achieve overall well-being, and increased
productivity and life expectancy, reducing health
care-associated economic burden placed on the
nation.

Keywords: Physical Activity; Adult Transition
Phase; S-Shaped Human Mind and Body Sigmoid
Curve; Well-Being; Chronic Physical and Mental
llinesses

1. INTRODUCTION

A vast majority of physical illnesses (e.g. cardiovas-
cular diseases, diabetes, cancer, and obesity) and mental
illnesses (e.g. mood disorders, anxiety disorders, person-
ality disorders, eating disorders, schizophrenia, and ad-
dictions) develop at an increasing rate with age, espe-
cially in the later years of life (30 - 59 years) [1,2]. These
illnesses are inversely correlated to our overall well-be-
ing, which is in turn linked to emotional, physical, men-
tal and spiritual health, and are the main causes of in-
creased health care expenditures worldwide. Elucidating
what makes these components work together to reach
overall well-being is therefore necessary to transform our
public physical and mental health.

Currently, researchers are in search of defining causes
that predispose the adults to physical and mental ill-
nesses at later stages in life. Among many lifestyle fac-
tors identified, physical exercise is considered to be one
of the key lifestyle factors that determine overall well-
being of the individuals [3,4]. Previously, studies in
children and young adults have shown that exercise de-
creases physical disorders and improves mental health
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and academic performance by increasing brain health
and functions [5-7]. Similarly, exercise enhanced cogni-
tion in older adulthood considerably, although it is
shown to be less effective in young adults [8,9]. When
and how exercise influences well-being in adulthood that
require further research. In this report, we propose that
adulthood transition (29 - 35 yr of age) is the defining
stage that, if attention to health not given, involves sev-
eral negative changes in the life styles, predisposing the
adult to various physical and mental illnesses in the later
stages. Early intervention during and after adulthood
transition through exercise are critical in developing and
maintaining overall well-being, thereby in increasing the
lifespan of the individual.

2. LIFE AS A “SIGMOID CURVE”

In evolutionary terms, as with all higher animals, our
life cycle (both mental and physical) follows a character-
istic “S—shaped sigmoid curve” pattern (Figure 1)
[9-11]. It is comprised of 1) lag period (infantile and
early childhood, birth to 5 yr of age) where body and
mind show minimal growth and start preparing for
growth; 2) logarithmic/exponential phase (Juvenile and
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young adulthood, 6 to 29 yr of age) where body and
mind growth begins slowly in the beginning and become
rapid subsequently; 3) stationery/deccelerating phase
(adulthood, 30 to 59 yr of age) where growth continues
slowly and finally stops completely; and 4) decline phase
(older adulthood, 59 to 100 yr of age), growth of body
and mind ceases completely and prepares for death.
(Figure 1). Both growth kinetics of our body and mind,
and associated corresponding life styles appear to play an
important role in achieving our resilience (an individ-
ual’s ability to recover following a negative life event)
[12], and mind-body-emaotion-spirit integration. Perhaps
due to the growth phase and increased physically active
lifestyle, children and young adults often exhibit en-
hanced cognition, resilience and mind-body-emotion-
spirit integration, thereby boosting their physical and
mental health [8]. However, as our body transitions into
adulthood, we gradually change lifestyles and begin to
neglect body, mind, emotions and spirit due to prolonged
stressors of career and financial demands, time pressure
and family responsibilities. These stressors considerably
retard psychomotor functions in adulthood, further pre-
cipitating the loss of mind-body-emotion-spirit integra-
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Figure 1. Characteristics S—Shaped sigmoid human body and mind growth curve. Lag period
(infantile and early childhood, birth to 5 years of age), is the first phase during growth where
body and mind show minimal growth and prepares for growth. In logarithmic/exponential
phase (Juvenile and young adulthood, 6 to 29 years of age), growth begins slowly in the begin-
ning and becomes rapid subsequently. In stationery/decelerating phase (adulthood, 30 to 59
years of age), growth continues slowly and finally stops completely. In decline phase (older
adulthood, 59 to 100 years of age), growth of body and mind cease completely and prepare for
death. The productivity, overall well-being (not shown) and life expectancy of human can be
increased by proper intervention through physical exercise and meditation, particularly during
and after adult transition phase (29 to 35 years of age) where sufficient reserves and energy in

body are still available.
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tion. In contrast to children and young adults, physical
activity and cognitive functions of adults are considera-
bly different [9,13]. For instance, while adults tend to
lead sedentary lifestyles, children are much more active
physically and mentally. If we observe carefully, in any
given awake time, children exhibit more movements (e.g.
hands and legs)/minute, often perform many of the yoga
stances, and exhibit increased laughing rates. In contrast,
adults tend to show reduced body movements, perform
no yoga stances, and exhibit reduced laughing rates. The
loss of mind-body-emotion-spirit integration may also
cause the adults to experience a high degree of the six
passions of mind enemies (lust, greed, anger, delusory
emotional attachment, jealousy, and pride), and make
them wvulnerable to gangs, crimes, drugs and violence
[14]. One or several of these factors in turn contribute to
faulty life styles, including physical inactivity, and ir-
regular sleep and food patterns, as seen in majority of the
adults worldwide [15]. If this cycle continues from adult
transition into adulthood, the individual will be inclined
to develop negative personality traits and eventually be-
come susceptible to various chronic diseases (both phy-
sical and mental disorders). For instance, many doctoral
and postdoctoral trainees, who were extremely successful
in their earlier life, suddenly experience academic failure
for the first time, face difficulty in dealing with supervi-
sors, or develop physical and mental illnesses when they
reach adulthood [13]. This situation in adults appears to
be even worse in under developed and developing coun-
tries, possibly due to poor literacy. Lack of physical ex-
ercise and assuming other maladaptive coping behav-
iours such as smoking, poor adherence to medical regi-
mens, increased social isolation, excess alcohol con-
sumption and illicit drugs use are other important path-
way by which chronic stressors influence disease risk in
early to mid-adulthood [14]. Thus, physical inactivity
and increased stressors associated with adulthood transi-
tion appear to be one of the key determining factors for
poor productivity, and increased vulnerability of adults
for chronic diseases and/or maladaptive coping behav-
iours.

Attaining consciousness to our health is the greatest
challenge in life. Although all adults experience the
above effects, only those who pay attention to health and
acquire resilience become successful in their life. Those
who achieve this consciousness rejuvenate and learn to
balance emotional, physical, mental and spiritual health.
Exercise becomes an important component of their life
styles. Unfortunately, a vast majority of the global popu-
lation is living a life of poor consciousness and nega-
tively impacting a nation’s wealth, health and peace.
Interestingly, a large proportion of this category seems to
have neglected their health during adult transition period
where much attention to health is required. If this is true,
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there is an urgent need to intervene the adult transition
phase while much reserves and energy within our body
are still available to increase our productivity, life ex-
pectancy, and resistance against physical and mental
illnesses (Figure 1) [10,16].

3. A DIET OF EXERCISE TO BUILD
PHYSICAL AND MENTAL HEALTH

Fortunately, the loss of body and mind consciousness,
which leads to poor productivity and predisposition to
physical and mental illnesses, is not a normal part of the
aging process in adulthood. Hence, the adverse effects
that occur in adulthood can be readily prevented through
proper intervention methods once an individual reaches
adulthood. A growing number of multidisciplinary stud-
ies have reported the beneficial effects of physical activi-
ties such as cardiovascular exercise, yoga, and medita-
tion, during adulthood. Importantly, these activities may
improve physical, emotional and spiritual resilience
while decreasing the incidence of physical and mental
disorders and increasing the lifespan of the individual
(Figure 1) [5,17]. Practice guidelines emphasize the role
of cardiovascular exercise as a comprehensive treatment
for depression and anxiety disorders [18,19]. Physical
activity is shown to be critical for improving stress man-
agement and supporting cessation of maladaptive behav-
iours, such as smoking [20,21]. Indeed, physical inactiv-
ity is considered as a major risk factor for heart disease
and stroke, high blood pressure, high blood cholesterol,
cancers, diabetes, and obesity [3,22]. Mechanistically,
cardiovascular exercises, such as aerobics, may improve
resilience, thereby reducing the incidence of mood dis-
orders by increasing plasma monoamines, attenuation of
the hypothalamic-pituitary-adrenal (HPA) axis in re-
sponse to acute or chronic stressors, release of beta-en-
dorphins [5,23]. In addition, cardiovascular exercise may
be associated with increases in cerebral blood volume,
neurochemicals such as brain-derived neurotrophic fac-
tors, brain neovasculature, and neurogenesis in hypo-
thalamus, which in turn influence anterior cingulate cor-
tex that process sensory, motor, emotional and cognitive
information [5,24,25]. Similarly, meditation, which em-
phasizes present moment non-judgemental awareness, is
associated with modifications of HPA axis, improved
cerebral circulation, neurogenesis and secretion of neu-
roprotectives, such as GABA, reduction of amygdala
volume and increased communication with different or-
gan systems [17,26,27]. Over thousands of years, yoga
and meditation have been developed to build mental
health, and to increase our self-consciousness. They de-
mand deep breathing, concentration and calmness, and
actively engage the brain and nerve centers situated all
along the musculoskeletal systems thereby help in im-
proving brain health [28,29]. As a proof of concept, it
has been estimated that 33% of all deaths related to
coronary heart disease, 20% of deaths related to type 2
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diabetes, 20% of deaths related to hypertension, and 25%
of deaths related to stroke can be avoided if all Canadi-

ans perform 60 minutes of physical exercise per day [22].

Hence, mindful exercises can be used as proper interven-
tion method during and after adulthood transition to in-
crease overall well-being of the individual.

4. FUTURE FOCUS FOR THE CURRENT
REALITY

Recent data further suggests that adults are growing
increasingly sedentary and weak, and that these lifestyle
aspects are associated with an earlier onset of several
chronic diseases (both physical and mental) [30,31].
Adults working in universities and job centers have mini-
mal access to fitness centers, at least in the majority of
underdeveloped and developing countries. Even in de-
veloped countries, although fitness centers exist, only a
small percent of adults are motivated to engage in exer-
cise. For example, in the USA, 74% of adults fail to fol-
low the recommended guideline of a minimum of 30
minutes of moderate exercise per day [5]. Strikingly, this
proportion is even higher in Canada where currently 85%
of adults do not meet the recommended guideline of 150
minutes of moderate to brisk aerobic exercise per week,
accrued in sessions of 10 min or higher [29,32]. These
percentages appear to be even higher in underdeveloped
and developing countries, possibly due to low literacy.
Accordingly, about two-thirds of North Americans, and
one billion people globally are estimated to be over-
weight or clinically obese due to physical inactivity, and
this is one of the root causes behind many chronic phy-
sical and mental illnesses [33]. Thus, healthcare cost
arising from sedentary lifestyles, principally in adulthood
and older adulthood, is considered to be high in both
developing and developed countries. For example, phy-
sical inactivity alone accounted US $76 billion in medi-
cal costs in the year 2000 [5,34]. Similarly, it was alone
responsible for $5.3 billion in direct and indirect costs in
2001 [30]. Apart from healthcare costs, decreased well-
being of adults also results in poor working environment
and decreased productivity of the adults.

It has been reported that exercise is relatively more
critical for adults than for children and younger adults to
maintain physical and mental health [9]. As adults are
the backbone of any country and their productivity in
working area is directly related to country’s economy,
creating awareness about the importance of mindful ex-
ercise in achieving overall well-being should be consid-
ered a national priority. As decline of resilience, and
mind-body-emotion-spirit integration, and increased stress
during adulthood transition subsequently leads to an in-
creases in associated heart diseases, diabetes, high blood
pressure, cancers, depression and anxiety, obesity, de-
velopment of negative personality, and a decrease in
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lifespan (Figure 1), a particular emphasis should be
given to people in the age range, 29 to 35 yr (e.g. doc-
toral and postdoctoral trainees, and young scientists) to
create awareness about exercise through regular work-
shops and seminars. Physical activity and sports should
be promoted for adults in all the job centers and universi-
ties across the world. More epidemiological and molecu-
lar studies should be carried out to determine the factors
in adulthood that influence changes leading to faulty life
styles, decreased resilience and mind-bodyemotion-spirit
integration, and increased predisposition to physical and
mental illnesses, and how physical exercise and medita-
tion help alleviate these negative effects. As body and
mind growth rates vary considerably during the human
life cycle, studies should also be focused on determining
both qualitative and quantitative physical exercise pro-
gram, tailoring to the needs of each age category. It has
been estimated that almost 85% of all the current dis-
eases are derived from imbalanced lifestyles [35]. Policy
makers at federal, provincial/territorial and municipal
governments, community planners and developers, and
school boards should make sure mindful exercise and
meditation becomes an integral part of the adult lifestyle
to achieve overall well-being and to reduce economic
burden placed on the nation. Prevention is always better
than cure.
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