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Chapter

Introductory Chapter: Unbearable
Burden of the Diseases - Obesity

Hiilya Cakmur

1. Obesity definition measurement and classification

Obesity and overweight are commonly accepted as immoderate fat accumulation
in human body that increases the risk of almost every disease [1, 2]. Excessive fat
accumulation is usually measured by body mass index (BMI), which is calculated
with the weight and height proportions (weight relative to square of the height-w/h*)
[3]. A reliable measurement of the fat accumulation requires elaborated tool such
as magnetic resonance imaging (bio-electrical impedance). Because of the Bio-
electrical Impedance Analysis is not widely available, BMI is accepted population-
based definition and classification tool of obesity and overweight. Twenty percent
and above fat accumulation in human body is accepted as normal [3]. If the level
exceeds this limit (according to standard age, height, and weight tables), it is defined
as overweight and obesity [3, 4]. BMI is a commonly used indicator of obesity and
it classifies as follows (kg/m2): <18.5 for underweight, 18.5-24.9 for normal weight,
25-29.9 for overweight, and >30 for obese [4]. Sometimes, BMI shows normal limits
even in the presence of abdominal (central) obesity. So the central obesity, which is
a kind of more risky obesity, could be hidden [4, 5]. It has been reported that almost
half of the children and adults with excess body fat are defined as nonobese accord-
ing to BMI [6, 7]. Underestimates of obesity prevalence could lead to less attention
to problems and inadequate prevention and combat. Bioelectrical impedance uses
tetra-polar measurements by touch electrodes and the measurements include broad
spectrum from visceral fat mass to subcutaneous fat mass and body fat over [8].
Thus, misinterpretation of obesity and overweight can be prevented. Maximum
attention is required to correct the evaluation of adipose tissue dissemination and
measurements. Health care professionals must be aware of hidden obesity.

2. Obesity pathogenesis

The most widely accepted opinion about obesity pathogenesis is that it is the
result of balance mechanism between energy intake and expenditure. Recent
investigation indicates that obesity pathogenesis is more complex than just an energy
imbalance. The mechanism of energy intake and expenditure is a homeostatic pro-
cess [9, 10-12]. This balance mechanism regulates body weight in “normal” limits.
Earlier, obesity was thought just as an extreme calorie consumption than what the
body needs. But researches and inventions in medicine show that the mechanism and
etiology of obesity are not so simple. Reported studies showed that obesity patho-
genesis is not only based on excess energy expenditure but also on the body’s urge to
fix and maintain the weight at an augmented value [9, 11, 13-15]. This process would
explain why obesity does not respond to long-lasting diet and exercise program or
why there is no permanent reduction in weight even if there is a response [12].
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The main issue is to understand that why human body keep adipose tissue. Extreme
fat accumulation actually is a biological defense mechanism of the adipose tissue
[13]. Adipose tissue is a storage and endocrine organ needed for energy homeostasis.
It is well known that the regulation of energy homeostasis depends on the adipose
tissue. Recently, studies revealed that especially the visceral compartment of the
adipose tissue not only simply deposits energy but also plays an active role in endo-
crine metabolism and immune system [12, 14, 16]. To comprehend pathogenesis of
obesity needs to understand how adipose tissue works. Adipose tissue (composed of
adipocytes-fat cells) has important roles in glucose homeostasis, immune responses,
hormonal regulation, and reproductive functions. Fat cells (adipocytes) are derived
from mesenchymal stem cells. Preadipocytes become adipocytes through the cell
differentiation process called adipogenesis. [11, 13, 16]. It has been shown that
adipocytes secrete biologically active molecules called adipocytokines. Some of these
are tumor necrosis factor-a (TNF-a), adiponectin, visfatin, omentin, cytokines,
resistin, retinol-binding protein 4, and leptin. In case of excessive fat accumula-
tion, pro-inflammatory cytokines such as tumor necrosis factor-alpha, interleukin
(IL)-1B, and IL-6 are released. TNF-« is a main cytokine in the inflammatory
response. It is well known that the serum TNF-a levels are increased in obesity and
decreased in case of weight loss. Because of an active interaction of adipocytokines,
obesity is regarded as a chronic inflammation in the human body. It is clearly known
that the adipose tissue expands so that the circulating inflammation-related adipo-
cytokines increase. Excessive fat accumulation continually increased oxidative stress
(OS) [16-18]. OS leads to inflammatory reaction by triggering acute-phase response.
Adipose tissue contains white and brown adipocytes. The white adipose tissue
(WAT) is chiefly responsible for fat accumulation. WAT stores energy as triglyc-
erides [11]. The brown adipose tissue (BAT) is an important energy source for the
human body. It is responsible for the thermogenic activity. There is plenty of brown
adipose tissue during infancy to adolescent surrounding the heart and large vessels.
It has been shown that BAT decreases as humans mature. A mature human body

has few brown adipose tissues as scattered cells within white fat pads. The brown
adipocytes are multilocular and contain less lipid. [19]. Recently, it has been shown
that the brown adipose tissue could be increased with the catecholamine discharge.
To living in cold area increase brown adipose tissue. This specificity could be used
effectively for combating obesity. Biologically, humans are prone to conserve body
fat as a defense mechanism in case of starvation and famine. The theory of “thrifty
gene” claimed that human genes were predisposed to accumulate adipose tissue for
use in case of energy requirement [1, 11, 19]. This mechanism was a key factor for
survival once. Over time, the problem of finding food disappeared. However, human
biology and physiology failed to adapt to this quick change. Humans’ evolutionary
biology remained slow in the face of fast transformation of environmental condi-
tions (easily reachable abundant foods). Human genes which is predisposed to
excessive weight gain pursued their tasks in present of the today’s world. Genes are
not the only factors that lead to obesity. Excessive fat accumulation is a multifacto-
rial disorder. First of all, it is a disorder of the energy homeostasis system [10-13].
Still, the fundamental reason that leads to obesity is energy imbalance between
energy intake and expenditure. Examining all these factors comprehensively could
provide an understanding of the pathogenesis of obesity. The main factors in the
pathogenesis of obesity were claimed to be behavioral, biological, environmental,
and molecular [1, 12]. All these factors contribute to fat accumulation on a different
level. Generally, personal traits (binge eating-drinking, laziness, lack of will power,
insufficient sleep, sedentary life style, and self-indulgence) were accused as behav-
ioral factors that lead to excess weight gain [9, 10]. Biological factors include dis-
ability, gut microbiota, comorbidity, and prenatal, neural, and endocrine conditions
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besides genetics. Environmental factors that lead to obesity are socioeconomic
status, cultural reasons, and environmental pollutions. On a molecular level, the
pathogenesis of obesity is based on the impairment of electron transport chain. Low
education and socioeconomic level, family lifestyle, eating habits, and inactivity play
important roles in obesity [1-3, 9, 10]. When the interaction of biological factors
with behavioral and/or environmental factors is abundant, excessive fat accumula-
tion is inevitable. Until now, the pathogenesis of obesity is not clarified entirely,

but it is believed to be a disorder with multiple causes. The current opinion is that
obesity is a multifactorial and heterogeneous disease that leads to adverse cellular
and metabolic effects.

3. How obesity causes diseases

It is well known that obesity and overweight are major risk factors for many acute
and chronic diseases from metabolic and mental to cancer [20-23]. There is no doubt
that obesity is a disease of its own, but it is also the main cause of various diseases
in human body. The underlying mechanisms of obesity-related diseases are not well
understood, but many evidences have pointed to cellular oxidative stress, following
oxidative damage [16-18]. The expansion of the adipose tissue especially increases
the visceral fat accumulation. Excessive energy mainly deposit in adipose tissue as
triglyceride. It has been shown that visceral fat accumulation leads to many chronic
diseases. Blood glucose and lipids are continually high in obesity. Increased levels of
glucose and lipids in circulation lead to excessive energy substrates in adipose tissue,
which increase the production of reactive oxygen species (ROS) [1, 12, 16-18]. It is
well known that ROS is related to chronic inflammation in the human body. Excessive
production of ROS can lead to cellular damage and cellular dysfunction by disrupt-
ing the structures of proteins, lipids, and nucleic acids. Obesity is a chronic systemic
inflammation of the adipose tissue. Long-lasting obesity eventually activates the
innate immune system in adipose tissue. Excessive fat accumulation continually
increases oxidative stress (OS), which leads to inflammatory reaction by triggering
acute-phase response. OS-activated immune cells generate free radicals. Adipokines
also induce the production of reactive oxygen species in the same way. The inflam-
mation of adipose tissue plays a critical role in obesity-related diseases. Intensive
and permanent oxidative stress damages cellular structures. Additionally, in case
of insufficient antioxidant capacity, obesity-related complications easily emerge
[1, 12, 16-18]. Thus obesity led to the cardiovascular, gastrointestinal, genitouri-
nary, metabolic/endocrine, musculoskeletal/orthopedic, neurological and central
nervous, obstetric and perinatal, skin, psychological, respiratory/pulmonary, and
reproductive systems [1-3]. Studies to understand the pathogenesis of obesity and
obesity-related diseases are continuing rapidly. Fully comprehending the molecular
mechanisms of obesity and obesity-related diseases would lead to the discovery of
new therapies and preventive methods.

4. Obesity prevalence

Obesity was not common until the twentieth century. The World Health
Organization (WHO) formally accepted obesity as a global epidemic in 1997 [2].
Obesity prevalence steadily increased in the following years. The prevalence of obe-
sity doubled in the last 40 years. Almost 50% of the adults are overweight and obese
in many countries. WHO has reported obesity prevalence (2015) in some countries
such as: Cook Island: 89%, Qatar: 42%, UAE: 37%, Saudi Arabia: 34%, Turkey: 29%,
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Egypt: 28%, Australia: 28%, UK: 28%, France: 23%, Italy: 21%, Sweden: 20%,
Germany: 20%, Brazil: 20%, and Japan: 3%. [2, 3, 24]. The worst is that obesity
affects children all around the world. It has been reported that a quarter of children
around the world are obese. The prevalence of obesity is especially high in indus-
trialized countries, but it is also dramatically increasing in developing countries.
Obesity prevalence is higher in low-income and low-educated people and the rate
of obesity increases with age. Female gender is a risk factor for obesity especially in
developing countries. [2, 3, 7, 24].

5. Combating obesity

As the prevalence of obesity increases, the morbidity and mortality from
obesity-related diseases (mainly cardiovascular diseases, diabetes, and various
cancers) also increase [9, 24-26]. Obesity and obesity-related morbidities require
careful clinical assessment. Obesity-related health problems also increase the treat-
ment cost and lead to financial and labor loss in society [27]. As an effective strategy
to combating obesity, population-based, preventive, and sustainable public health
approaches are necessary. Specialized public health strategies for the risk groups
such as children, adolescent, low-educated, and disabled people are also important
to reduce and prevent obesity. Obesity is preventable and health care professionals
have an important role in preventing it. Aim of the health care policies is to increase
the life expectancy and more qualified life span for human beings all over the world.
Healthy and supportive environments are indispensable to combat obesity [28, 29].
Education is the most important step for challenging obesity. The training program
should be implemented at every opportunity to effect people’s choices, by making
basic healthy life-style choices (i.e., regular physical activity, healthier foods, etc.).
Lifestyle factors and personal responsibility are efficient to some degree to decrease
the prevalence of obesity. However, more effective measures are required to cope
with an epidemic of obesity at the societal level. Parents must be enlightened about
obesity to prevent childhood obesity. Obese children mostly become obese adults.
Healthier food choices are provided in school. Obesity awareness must be increased
by educative programs (such as school-based education about nutrition and dietary
guidelines) [30, 31]. The fundamental issue is to produce healthier and unprocessed
foods for the growing world population. Food marketing and pricing policies
should be changed in favor of the people, not the industry.

6. Key points

* Obesity could be defined as a multifactorial and heterogeneous disease.

Obesity is a chronic systemic inflammation of the adipose tissue.

Adipose tissue is a storage and endocrine organ needed for energy homeostasis.

Fat accumulation actually is a biological defense mechanism of the adipose
tissue.

Excessive fat accumulation continually increases oxidative stress.

The underlying mechanisms of obesity-related diseases are associated with the
oxidative damage.
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* The main factors in the pathogenesis of obesity are claimed to be genetic,
biological, behavioral, environmental, and molecular.

* Obesity is a major risk factor for several diseases from metabolic and mental to
cancer.

* Obesity reduces life expectancy and increases the risk of mortality.
* Almost 50% of adults are overweight and obese in many countries.

* A quarter of children around the world are obese and obese children mostly
become obese adults.

* BMI is a commonly used indicator for obesity, but central obesity could be

hidden.

* Obesity-related health problems also increase the treatment cost and lead to
financial and labor loss in society.

* The prevalence of obesity is higher in low-income and low-educated people
and the rate of obesity increases with age. Female gender is a risk factor for

obesity especially in developing countries.

* Obesity is preventable. Population-based, preventive, and sustainable public
health approaches are necessary to combat an epidemic of obesity.
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