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With the advancement of our technology and the ability to grow and collect food more
efficiently in massive quantities and huge food industries, it’s easier to eat more food
than needed. As a consequence, obesity became one of today’s world most alarming
health problem and main culprit for development of many serious disease condition
like diabetes, hypertension and cardiovascular disease. There’s no doubt that obesity is
now one of the modern world’s concerns. Obesity is defined as abnormal or excessive
fat accumulation that may impair health. The other term, overweight is defined as
weighing too much. The weight may represent muscle, bone or body fat. Body mass
index (BMI) is a simple index of weight-for-height that is commonly used to classify
overweight and obesity in adults. It is defined as a person’s weight in kilograms divided
by the square of his height in meters (kg/m2). In this review study, we will try to drive
deep into research to define obesity and its impacts on health. How is it measured, how
is it treated, how it occurs and some of the syndromes related to obesity.
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Introduction
Obesity is become one of a major health problem with worldwide
distribution particularly in developed and some developing countries.
Incidence of obesity became doubled since 1980.1 In 2014, there were
more than 600million people were obese. 13% of adult were obese.
Overweight and obesity kills more people than underweight.2 The
rate of increase of childhood overweight and obesity in developing
countries has been more than 30% higher than that of developed
countries.3 In Kingdom of Saudi Arabia here are almost 3.5million
children who are overweight. About 28.7% of adult people in Saudi
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Arabia are obese out of that female were 33.5% and male were 24.1%.
There are 20,000 death from obesity and its complications every year.4
According to WHO criteria body mass index greater than or equal
to 25 is considered as overweight and greater than or equal to 30 is
considered as obesity. Body mass index (BMI) is defined as weight in
kilograms divided by the square of an individual’s height in meters
(kg/m2). In young children, obesity and overweight are measured as
weight for length percentile on the growth curve.

Comparison between obesity and overweight
(Table 1)2

Table 1 Comparison between obesity and overweight2
Obesity

Overweight

Definition

A bodily condition marked by excessive generalized deposition and
storage of fat

A condition where the person weighs more than what is
considered normal for that height, age and sex

Occurrence

More around 300 million across the world

About 1 billion across the globe

Geographically

More prominent and on the increase in North America, UK, Eastern
Europe, the Middle East, the Pacific Islands, Australia and China

Globally

In Children

5% of the 22 million overweight children under five are clinically obese

22 million children under five are overweight

Calculation

BMI over 30

BMI between 25 and 29.9

Risk factors

Coronary heart disease, high blood pressure, diabetes, hypertension

Depression, high blood pressure

Causes

High intake, eating fast foods, stress, depression, hormonal imbalance,
sedentary lifestyle, genetics.

High intake of food than is expended by the body, genetics

Treatment

Decreasing calories, exercising and in extreme cases, surgery

Exercise, reduced intake of food
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Types of obesity
According to different criteria obesity is subdivided into many
categories, whether it was from unhealthy life style, or caused by
some disease, or genetically.
Type 1 obesity: It is mainly caused by unhealthy life style (sedentary),
for not being active and consuming too many calories without
utilization, so the energy expenditure will be low, and therefore the
energy will be stored in the body as fat, leads to weight gain, which
further leads to obesity.
Type 2 obesity: It is caused by the disease and it’s only accountable
for 1% of obesity cases. Genetics also play a major role in it. The
main problem behind it is that the problem is not from the food intake
because in some cases even a small amount of food consumption
leads to obesity. The main abnormality is the problem in our body
to consume that energy from any food we take. Cushing syndrome,
hypothyroidism, insulinoma, and some internal secretion diseases that
cause type 2 obesity.
Child type and adult type obesity: It is according to number and size
of fat obesity is classified into adult type where there is a change in
size of fat cells only so it’s increasing, in the other hand the child-type
where a change in number of fat cells is.
The number of fat cells start to increase immediately after birth,
so people who are obese since childhood they have more like 3 to 4
times fat cells than who have the obesity in adulthood. But in adult
type obesity the number of fat cells is close to normal while the
change is only in the size, and it happens in the middle of age.5 Finally
abdominal obesity is usually in men while the limb obesity is more
common in women.6

Pathophysiology and genetic predisposition
To understand the pathology of obesity we should understand how
and why the human body stores fat. Our bodies stores and loses fat
by obeying to the laws of thermodynamics. If our net energy intake
was higher than amount of what we consume, we gain weight and
vice versa. The human body stores this excess net energy mainly
in the form of adipose tissue.7 This mechanism ensures the survival
and energy balance of the organisms in case of starvation, but
when it’s taken to extreme, many pathological conditions start to
appear. Excessive fat storage leads to the release of fatty acids that
induce lipotoxicity, which in turn causes dysfunction in insulinreceptor hence, insulin resistance and consequently hyperglycemia.
Lipotoxicity also contribute in the decrease of secretion of β-cell
insulin, which in turn exhaust the β-cell,8 this may cause diabetes in
the long run.9 Another comorbid disease that may accompany obesity
is hypertension. Adipokines help regulating the endothelial vasomotor
tone by secreting angiotensinogen, angiotensin II and renin, similar to
those of renin-angiotensin system. In obese individuals this secretion
enhances hypertension.10
One of the most interesting questions that has been asked for
a long decades is “is being obese is a genetic trait and it has more
significant effect on body fat than environment and caloric intake?”
Even though the physiological mechanisms of gaining fat requires
excess net calories, we cannot disregard genetics, as it’s involved in
the development of obesity by 40-70%.11 By looking to a significant
number of studies, we can conclude that there is a strong correlation
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between obesity and some genes.12 This article explains in details
how these genes contribute to obesity such as GAD2 which is the
first gene studied to show association with obesity in morbidly obese
adults.13 Other gene is Visfatin14 was linked to increase of visceral
fat by mimicking insulin. Heredity apparently play a major role in
the obesity of the offspring, there is a study showed that 80% of the
children of two obese parents were obese, in comparison to 10% of
the offspring of two normal weight parents are obese.15 Note that
obesity is not only caused by normal physiological mechanisms in
all cases, there are many genetic syndromes and monogenic disorders
that cause obesity, like pleotropic syndrome, Prader-Willi syndrome
(1/15,000 births)16 and Bardet–Biedl Syndrome (1/140,000 births).17,18

Measurement of body composition
Anthropometry: It measures the variables which are height, weight,
body proportions, and circumferences, along with skin fold thickness,
and skeletal diameter. The major technique to major body fatness level
is the body mass index because it’s not invasive and suitable for usage
in a wide range because the requirement is so simple and inexpensive.
Body mass index refer to body weight divided by the square of the
body height (kg/m2).
It’s used to predict and asses increasing in weight, but it will not
measure the fatness of the body “the amount of fat presented in our
body”. Normal BMI is ranged between 18-24.9 while if it’s under
18 in will be considered as underweight. In the other hand if the
BMI is (25-30) it’s considered as overweight, and if it’s above 30 it
considered as obesity.
Waist circumference: It’s valued for its relationship with central
adiposity in adults. And now it’s getting acceptable by younger people.
Waist circumference is defined as the measurement of abdomen at its
narrowest point between the lower costal 10th rib border and top of
the iliac crest vertically. So it measures the distance circularly around
the abdomen.19
Waist-Hip ratio: Hip measurement is used to be done by measuring the
widest portion of hip. Divide circumference to this hip measurement
to get Waist-Hip ratio (Figure 1).
Skin fold thickness: “It has been used traditionally to assess the
subcutaneous fat layer” at many sites of the body and the main
advantages for it is being inexpensive, and can be used in a wide range
of sittings. But the main problem it requires high degree of technical
skill, but it can be enhanced with training.

Complications
Obesity is considered as health risk for many diseases. Diabetes
type 2, heart disease and cancer are common complications, which
are associated with obesity. It is associated with diabetes type 2,
cardiovascular disease, some types of cancer and sleep apnea.
Diabetes type 2: Obesity is the most risk factor for diabetes type
2. More than 90% of people with type 2 diabetes are obese or
overweight.20 Elevated lipolysis leads to increased free fatty acids
(FFAs). That cause insulin uptake by the liver, which leads to
gluconeogenesis and dyslipidemia. That cause increased insulin in
blood and decreased skeletal insulin sensitivity. Eventually, it will
lead to type 2 diabetes.21
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Hypertension: 26% of hypertension in men and 28% of hypertension
of women is associated with excess weight.21
Cardiovascular disease: Obesity is linked with coronary artery
disease, heart failure and atrial fibrillation.22
Obstructive sleep apnea: Excess fat make airway narrowing which
causes difficulty in breathing and it may stop it for a short time.23
Over 75% of patients with OSA are reported to be <120% of ideal
body weight.
Stroke
Osteoarthritis: Most common in knee and ankle because of excess
weight.
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Cancer: Overweight and inactivity account for quarter to third
of breast, colon, endometrium, and kidney and esophagus cancers.
Increasing BMI was associated with higher death rates due to cancers
of the esophagus, colon and rectum, liver, gallbladder, pancreas,
kidney, non-Hodgkin’s lymphoma and multiple myeloma.
Chronic kidney disease
Postoperative complications: Obesity increases the postoperative
complications of pulmonary, after operative management of tibial24
and humerus25 shaft fractures, total elbow arthroplasty26 and surgical
site infections in women undergoing caesarean sections.27 Obese
patients have increased morbidity in hepatectomy for colorectal
cancer metastases (Figure 2).28

Figure 1 Waist-Hip ratio.

Figure 2 Metabolic syndrome of Obesity.
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Prevention: To prevent obesity, we need to set programs and
legislations focusing on education, nutrition and physical activities.
The strategies can be applied on community, school, home and
primary care clinic level.29
Prevention of obesity on community level: It suggests to increase
available healthy food and beverage choices, increase the available
healthy food in remote areas, make it affordable, restrict the less
healthy food and beverage in public places, limit the advertisements
of less healthy food and beverage, discourage sweetened drinks,
increase physical activities and health education in schools, support
breastfeeding, support walking and bicycling.30
Diagnosis and prognosis: The most common method to find out
whether individuals are overweight or obese is to find out their body
mass index (BMI). BMI is a good measure of your risk for diseases
that occur with more body fat (Table 2).
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Table 2 BMI measures for diseases that occur with more body fat
BMI
18.5–24.9

Normal weight

25.0–29.9

Overweight

30.0–39.9

Obese

40.0 and above

Extreme obesity

Although BMI can be used for most men and women, it does have
some limits. It may overestimate body fat in athletes and others who
have a muscular build. BMI also may underestimate body fat in older
people and others who have lost muscle (Figure 3).

Figure 3 BMI for more body fat.

Body mass index for children and teens
Overweight are obesity are defined differently for children and
teens than for adults. Children are still growing, and boys and girls
mature at different rates. BMIs for children and teens compare their
heights and weights against growth charts that take age and sex into
account. This is called BMI-for-age percentile. A child or teen’s BMIfor-age percentile shows how his or her BMI compares with other
boys and girls of the same age (Table 3) (Figure 4).

Table 3 BMI-for-age percentile compares with other boys and girls of the
same age
BMI-for-Age Percentile
Less than 5%

Underweight

5% to less than the 85%

Healthy weight

85% to less than the 95%

Risk of overweight

95% or greater

Overweight
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Figure 4 BMI for age percentiles.

Waist circumference

Specialists Involved

If individuals have abdominal obesity and most of their fat is
around their waist rather than at their hips, then they are at increased
risk for coronary heart disease and type 2 diabetes. The risk rises with
a waist size that is greater than 35inches for women or greater than
40 inches for men. You can also measure your waist size. To do so
correctly, stand and place a tape measure around your middle, just
above your hipbones. Measure your waist just after you breathe out.

A primary care doctor (or pediatrician for children and teens)
will assess your BMI, waist measurement, and overall health risk. If
you are overweight or obese, or if you have a large waist size, your
doctor should explain the health risks and figure out whether you are
interested and willing to lose weight. Your doctor may send you to
other health care specialists if you need expert care. These specialists
may include:

Waist-to-hip ratio

a) An endocrinologist if you need to be treated for type 2 diabetes or
a hormone problem, such as an underactive thyroid.

After you determine your waist circumference, you are ready
to check out your waist-to-hip ratio, which is a measurement that
compares the size of your hips to the size of your waist. To do it
correctly, use a tape measure, measure the circumference of your
hips and use your waist circumference measurement, calculate your
waist-to-hip ratio by dividing your waist circumference by your hip
measurement. For women, ideal: less than 80cm, high: 80cm to 88cm,
very high: more than 88cm. For men, ideal: less than 94cm, high:
94cm to 102cm, very high: more than 102cm.

Blood tests
What tests you have depended on your health, risk factors and any
current symptoms you may be having. Tests may include a cholesterol
test, liver function tests, a fasting glucose, a thyroid test and others.
Your doctor may also recommend certain heart tests, such as an
electrocardiogram.

b) A registered dietitian or nutritionist to work with you on ways to
change your eating habits.
c) An exercise physiologist or trainer to figure out your level of
fitness and show you how to do physical activities suitable for you.
d) A bariatric surgeon if weight-loss surgery is an option for you.
e) A psychiatrist, psychologist, or clinical social worker to help treat
depression or stress.31

Management
Dietary and physical Activity guideline by WHO: Recommended
levels of physical activity for children aged 5‒17years: In order to
improve cardio respiratory and muscular fitness, bone health, and
cardiovascular and metabolic health biomarkers:
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A. Children and youth aged 5–17 should accumulate at least 60minutes
of moderate- to vigorous-intensity physical activity daily.
B. Amounts of physical activity greater than 60minutes provide
additional health benefits.
C. Most of the daily physical activity should be aerobic. Vigorousintensity activities should be incorporated, including those that
strengthen muscle and bone*, at least 3 times per week.
Physical activity for all: These recommendations are relevant to all
healthy children aged 5–17years unless specific medical conditions
indicate to the contrary. The concept of accumulation refers to
meeting the goal of 60minutes per day by performing activities in
multiple shorter bouts spread throughout the day (e.g. 2 bouts of
30minutes), then adding together the time spent during each of these
bouts. Whenever possible, children and youth with disabilities should
meet these recommendations. However, they should work with their
health care provider to understand the types and amounts of physical
activity appropriate for them considering their disability.32

Medical management and surgical management
Diet: While there is no single rule that applies to everybody, most
obese people are advised to reduce the energy intake from their diet
by 600 calories a day.
Exercise: Reducing the number of calories in your diet will help you
lose weight, but if you want to keep off the weight, you must combine
a calorie-controlled diet with regular exercise.
Surgery: Weight loss surgery, also called bariatric surgery, is
sometimes used to treat people who are severely obese. This type
of surgery is usually only available on the NHS to treat people with
severe obesity that has not responded to other measures.
Severe obesity is defined as:
I. Having a body mass index (BMI) of 40 or above
II. Having a BMI of 35 or above and having another serious health
condition that could be improved if you lose weight, such as type
2 diabetes, obstructive sleep apnea or high blood pressure. In rare
cases, surgery may be recommended as the first treatment if your
BMI is 50 or above.33
Childhood obesity: Its serious condition which affects not only
children but also adolescence, and it occurs when the child is
above the normal weight that is linked with height, and age. The
main cause of obesity is the life style behavior being inactive and
eating too many calories from food and drinks, In addition genetics
along with hormonal factors also contribute for obesity among
children.34 Immediate health problems include social isolation, that
the child is no longer involved in a certain activity with other people
“being neglected and ignores” besides that, potential psychological
dysfunction because young obese children have been described by
their peers as ugly, stupid, dishonest, and lazy. Such children are also
at greater risk of co-morbidities than their counterparts, for example
they are likely to develop asthma, and if they already have the disease
they require more medications in order to be effective, wheeze more,
experience more hospital visit, and miss more school classes as a
result of their asthma than lean asthmatic children. In the short term
obese children are likely to develop gastrointestinal, cardiovascular,
and endocrine, orthopedic problems than their lean colleagues.
In long term obesity further increase in weight is associated with
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reproductive system abnormalities in girls, such as early onset of
puberty and menarche, poly cystic ovary syndrome. According to
study from longitudinal Bogalusa heart, it suggests that in long term
the cardiovascular disease risk factors increases rapidly over time.35
In addition to that obesity may cause psychiatric disorder according
to study on one hundred and sixty seven obese children with BMI of
more than 30 along with normal Wight children of BMI from 18-25
normal weight aged between 9-16 were enrolled in this study which
was case control study, to asses self-concept, anxiety, and depression.
The result showed that obese children may experience psychiatric
disorder more than the counterpart normal children.36

Metabolic syndrome
The definition of metabolic syndrome is the group of diseases
that include diabetes obesity, hypertension, glucose intolerance, high
triglyceride, and low high-density lipoprotein cholesterol. Metabolic
syndrome is responsible for increasing the risk of coronary heart
disease, myocardial infarction, stroke and cardiovascular death by 3
times.37 One of the key symptoms of metabolic syndrome is central
obesity (excessive abdominal fat).38 The WHO has made a criteria
in 1999 on how to diagnose metabolic syndrome, having more than
140/90mmHg blood pressure, triglycerides over ≥1.695mmol/L,
HDL (HDL-C) ≤0.9mmol/L (male), ≤1.0mmol/L (female), waist to
hip ratio over 0.9 (males), 0.85 (females) or body mass index over
30, urinary albumin excretion ratio ≥20µg/min or albumin: creatinine
ratio ≥30mg/g will indicate metabolic syndrome.

Society and cultural aspect
Economic impact of obesity: The increasing prevalence of obesity
is a major public health challenge both nationally and internationally.
In 2007 estimates of the direct NHS costs of treating overweight
and obesity, and related morbidity in England were £4.2 billion and
estimated to be £6.3 billion in 2015. Work in progress in PHE in 2014
initially suggests that an estimated extra £352 million per year is
spent by local authorities on providing formal care for severely obese
people compared to healthy weight people.
Education about obesity: Obesity is associated with educational
attainment. Men and women who have fewer qualifications are
more likely to be obese. Around a third of adults who leave school
with no qualifications are obese, compared with less than a fifth of
adults with degree level qualifications. Part of the reason for this is
that levels of educational attainment are linked to levels of inequality
and deprivation. People who are socioeconomically deprived tend to
have poorer health and lower levels of education. In addition, low
achievement at school among obese children may be due to a variety
of factors such as poor psychological health, teasing, bullying and
discrimination, low self-esteem, disturbed sleep, absenteeism and less
time spent with friends or being physically active.39

Conclusion
Even though obesity is a result of normal physiological
mechanisms, it’s dangerous for long term health condition to be in.
Chronic diseases such hypertension, bone problems and diabetes
vastly affect the quality life. Obesity can be caused by genetic
problems and metabolic diseases; it’s mostly the result of the person’s
lifestyle choices. With the promotion of health and raising awareness
about obesity change can be made, pushing people not only to reach
to clinical normal weight, but to go further improving every aspect of
lifestyle.
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