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ABSTRACT

Obesity has progressed in a few decades from a public health footnote in
developed countries to a top-priority international issue. Because obesity implies increased
morbidity and mortality from chronic, debilitating disorders, it is a major burden on
individuals and health systems in both developing and developed countries. Obesity is a
complex disorder unequally affecting all age groups and socioeconomic classes. Of special
concern is increasing childhood obesity. This review presents the extent of the obesity
epidemic and its impact worldwide by way of introduction to a discussion of colon and
rectal surgery in the obese patient.
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Objectives: On completion of this article, the reader should be able to summarize the extent and impact of the obesity epidemic in the

United States and worldwide.

OBESITY PREVALENCE WORLDWIDE
Globally, increased weight and obesity are rising in
both the developing and developed world. Over the
past 20 years, the rate of obesity has tripled in
developing countries as they become more urbanized
and adopt a Western lifestyle of higher caloric intake
combined with a more sedentary lifestyle. Obesity has
become recognized as one of the major health prob-
lems threatening the world today, along with mal-
nourishment, underweight, and infectious disease.
The International Obesity Task Force and the World
Health Organization (WHO) report over 1.1 billion
adults worldwide are overweight, 312 million of
whom are obese. In addition, over 155 million chil-
dren are overweight or obese worldwide; 42 million of
these children are under the age of 5. The areas of the
world at greatest risk due to dramatic increases in
prevalence rates are the Middle East, Pacific Islands,
Southeast Asia, and China.1

The co-existence of obesity and undernutrition in
developing countries is not uncommon. The lower-class
population in low-income countries tends to be under-
weight and malnourished. On the other hand, the lower-
class population in middle-income countries has a high
risk of obesity. Paradoxically, many poor families in these
middle-income countries have obese parents with mal-
nourished children. Some studies explain this phenom-
enon with the ‘‘thrifty gene’’ hypothesis, which states
that intrauterine growth retardation and the resulting
low birth weight confers a predisposition to obesity later
in life.2 Obesity is highly prevalent in the middle-income
countries of Eastern Europe, Latin America, and Asia,
where obesity is the fifth most common cause of disease-
burden, ranking just below underweight.3

The 2010 WHO Global Infobase shows 90
countries (46.8%) with an average body mass index
(BMI) in men greater than 25, and four tiny Western
Pacific nations have an average BMI greater than 30
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(Tonga, Federated States of Micronesia, Nauru, and
Cook Islands). The BMI in the United States is teeter-
ing toward the obese mark, with an average of 29.3. The
percent prevalence of obesity shown in Fig. 1 depicts the
rapid escalation of the obesity epidemic in South Amer-
ica, Eastern Europe, and the Middle East.3

Childhood Obesity

Childhood obesity is a global problem, but the preva-
lence is higher in developed countries, particularly the
United States. Worldwide, the childhood obesity prev-
alence in 2010 is 6.7%; in the United States, 20% of
children are affected.5 Childhood obesity in the United
States has more than tripled in the past 30 years.
Interestingly, in both developed and developing coun-
tries, the prevalence of overweight girls is greater than
overweight boys, particularly among adolescents: 70% of
obese adolescents become obese adults. This has led
many observers to view childhood obesity as the root
of the obesity problem, and also its most potentially
tractable element.

OBESITY PREVALENCE IN THE UNITED
STATES
As a major developed country with the highest average
BMI, the United States faces a great obesity challenge.
The U.S. obesity rate has been consistently increasing
since 1985, when the Center for Disease Control
(CDC) began collecting data. In 1998, the National
Institute of Health (NIH) found that 97 million
people in the United States—55% of the popula-

tion—were obese or overweight. According to the
CDC, in 1990, no states had a prevalence of obesity
greater than or equal to 15%. By 1999, no state had
prevalence less than 10%, 18 states had a prevalence of
obesity between 20 to 24%, and no state had prevalence
greater than or equal to 25%. In 2009, only Colorado
and the District of Columbia had a prevalence of
obesity less than 20%; twenty-seven states had preva-
lence greater than or equal to 25%; nine states (Ala-
bama, Arkansas, Kentucky, Louisiana, Mississippi,
Missouri, Oklahoma, Tennessee, and West Virginia)
had a prevalence of obesity greater than or equal to
30%.6 The increased prevalence of obesity is shown in
Fig. 2, and the seemingly inexorable movement of state
populations toward obesity is shown in Fig. 3. As seen
in Fig. 2, although obesity is a nationwide issue, the
problem is greatest in the less-affluent states of the
South due to racial and socioeconomic demographic
differences.4

ETIOLOGY
The worldwide obesity epidemic reflects the substantial
changes in behavioral patterns as more people adopt
Western lifestyles. Although genetics determines an
individual’s susceptibility to weight gain, the primary
mechanism of obesity is simply a chronic caloric imbal-
ance: high caloric intake combined with a sedentary
lifestyle. Human genetics has not changed significantly
in the past two decades, but obesity has risen dramati-
cally in developing countries. A reasonable explanation
for this phenomenon is a change in environmental
factors.

Figure 1 2010 estimated obesity prevalence in males, ages 15–100 (used by permission, WHO Global Infobase 2010).3
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Although differences in individuals’ metabolic
efficiency are a subject of current obesity research,
genetic differences are clearly insufficient in explaining
the causes of obesity. Resting energy expenditure has
only a limited capacity to adjust to changes in food
intake. Even when comparing fasting with overfeeding,
energy expenditure is only altered by 5 to 10%.7 Thus,
differences in the metabolic rate among individuals
cannot solely account for the rise in obesity.

Rising incomes, increasing urban populations,
diets high in fats and simple sugars, and a shift toward
less physically demanding jobs are some of the societal
changes resulting in increased obesity. Less physical
activity is promoted by automated transport, labor-sav-
ing technology in the home and workplace, television,
and computer games. These changes in the social envi-
ronment promote excessive food intake and decreased
physical activity, leading to obesity.7

Increased caloric intake in the United States is
evidenced by larger portion sizes and high-fat diets.

Studies in humans have shown that a high-fat diet
(> 35% of calories from fat) leads to increased energy
intake, efficiency of body fat gain, and obesity.7 The
average percent body fat is proportional to the fat intake.
Although the majority of individuals become obese with
increased fat intake, a few do not gain weight on low-fat
diets, compared with controls. Dietary restraint (con-
sciously refraining from food consumption) is protective.

Despite these studies, self-report studies have
shown that dietary fat intake has decreased from 37%
to 34% over the past decade despite continual increase in
obesity.7 This has led to arguments over the true impact
of high-fat diets on weight, with some arguing that low-
fat diets do not lead to decreases in obesity. Most studies
agree that reducing fat in the diet will not decrease
obesity but will prevent a further increase in body fat.

GENETICS
Neel’s widely cited ‘‘thrifty gene’’ hypothesis posits that
during human evolution, food was sporadically avail-
able and famine a constant risk. In that setting, genes
that allowed for energy conservation (and thus predis-
posed to obesity) were advantageous for survival and
thus evolutionarily selected for.2 Examples of thrifty
genes would include polymorphisms in the leptin sys-
tem and other heritable elements that allow for accu-
mulation of adipose tissue. Today, when most people
have access to an abundance of food, thrifty genes have
become a liability.

Energy homeostasis is controlled by neurons in
the hypothalamus that regulate appetite and metabolism.
Endocrine signals such as glucose, insulin, free fatty

Figure 2 Percent obesity in state populations in the United States (2009 data).4

Figure 3 Obesity trends among US adults.6
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acids, and leptin send messages about the body’s energy
state to the hypothalamus, thus controlling the firing of
these neurons. Leptin is a hormone produced by adipose
tissue that signals a decrease in appetite when fat stores
are high, thus regulating intake according to body fat
stores.8 With weight loss, circulating leptin decreases,
leading to increased appetite and decreased energy ex-
penditure. Conversely, with weight gain, the increased
leptin causes decreased appetite and increased energy
expenditure. Variation among individuals may explain
why some people seem protected against becoming
overweight despite living in the same environment and
consuming the same food as the obese.9 The leptin
system also helps explain why it is more difficult to
lose weight than to gain it.

Numerous studies have confirmed the contribu-
tion of genetics in the obesity epidemic. Ten percent of
morbidly obese children come from consanguineous
families, suggesting that other forms of genetic links
are present.2 The heritability of obesity is similar to the
heritability of height. There are clear genetic elements in
obesity. Genetic polymorphisms, causing decreased or
nonfunctional levels of leptin or malfunctioning muta-
tions in the leptin receptor, result in an abnormally high
appetite and obesity beginning in childhood. Daily
injections of leptin result in appetite normalization
followed by weight loss back to normal levels. Some
obese individuals have been found to be leptin-resist-
ant.10 When such individuals are given leptin therapy,
there is no resultant decrease in body fat.

As a complex multifactorial disorder, obesity is
very difficult to treat. Significant weight loss leads to
intense hunger, mediated by the decrease in circulating
leptin after the loss of adpiocytes.10 The greater the
weight loss, the greater the hunger, until for most
dieters hunger trumps the desire to lose weight. Only
one out of six adults in the United States who has ever
been overweight or obese has accomplished long-term
weight loss of at least 10%.11 Many studies demonstrate
that obese adults can lose �0.5 kg per week by decreas-
ing their daily intake by 500 to 1000 kcals below the
caloric intake required to maintain their weight.
Although modest weight loss is achievable by dieting,9

the most effective method of long-term weight loss is
lifestyle change.

MEASUREMENT OF OBESITY
Obesity is commonly measured by the body mass index
(BMI). BMI is an estimate of body fat based on height
and weight that applies to adult men and women
(BMI¼weight in kg/height2 in m2). BMI makes an
assumption about the distribution of adipose tissue and
lean muscle mass of an individual using only weight and
height. BMI calculation thus overestimates adiposity of
an individual with a large proportion of lean muscle mass
and underestimates the adiposity in an individual with
low lean muscle mass. Similarly, with aging, body fat
naturally increases and muscle mass decreases without a
corresponding change in BMI such that BMI is under-
estimated in older individuals. The last major limitation
of BMI is ethnicity due to differences in heights, muscle
mass, and adipose distribution. For example, Asian-
Pacific populations have an increased risk of obesity-
related complications at a BMI of 23, whereas Cauca-
sians have an increased risk at a BMI of 25.12

BMI cannot accurately measure adiposity in chil-
dren. In pubertal adolescents, weight can double, while
the height only increases by 20%. Childhood weight is
measured differently from adult obesity. The CDC
defines overweight in children as above the 95th percen-
tile of BMI for a specified age group and ‘‘at risk for
overweight’’ between the 85th and 95th percentile for age.5

Although all adipose tissue increases the risk of
obesity-related diseases, not all fat equally contributes to
disease states. Visceral obesity is associated with a higher
risk of cardiovascular disease, hypertension, insulin resist-
ance (metabolic syndrome), and diabetes mellitus type II.
Some argue that anthropometric measurements are better
estimates of adiposity because central obesity more di-
rectly assesses health risk. Computed tomography (CT) is
considered to give the most accurate measurement of body
fat, particularly intraabdominal fat deposition. However,
CT scans are costly, time consuming, and involve expo-
sure to unnecessary ionizing radiation. A simpler and
cheaper way to measure intraabdominal fat is through
waist circumference. Waist circumference or a simple
waist-to-height ratio may give a more accurate assessment
of health risks (from metabolic syndrome, for example) for
athletes such as body builders, who are heavy but have a
high percentage of muscle and a low percentage of central
body fat (Table 1).13

Table 1 Measurements of Obesity13

Categories BMI

Waist Circumference Waist-to-Height Ratio

Men Women Men (50900) Women (50400)

Underweight <18.5

Normal weight (healthy) 18.5–24.9 <37.000 <31.500 < 53.6% <49.2%

Overweight (increased health risk) 25.0–29.9 37.0–40.200 31.5–34.600 53.6–58.3% 49.2–54.0%

Obese (substantially increased health risk) >30 >40.200 >34.600 > 58.3% >54.0%

Morbidly obese >40

>BMI, Body mass index.
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EFFECTS OF OBESITY
In 2005, the CDC estimated that 365,000 die annually
in the United States from obesity.14 Some studies predict
that U.S. life expectancy will level off or decline by 2050
due to childhood obesity.15 Obesity’s health risks include
a long list of debilitating but not life-threatening dis-
eases—respiratory difficulties, osteoarthritis, skin prob-
lems, infertility, etc. Increased body fat leads to adverse
metabolic effects on blood pressure, insulin resistance,
and cholesterol levels. The major obesity-associated
conditions stem from these metabolic effects: cardiovas-
cular disease, type 2 diabetes, cancers (particularly color-
ectal, breast, prostate, endometrial, kidney, and
gallbladder), and gallbladder disease.

About 90% of type 2 diabetes is attributable to
obesity, and obesity-related metabolic syndrome causes
impaired glucose tolerance in 197 million people world-
wide. The world prevalence of type 2 diabetes is expected
to increase to 366 million by 2033, with the most
prominent increase in developing countries.1

HEALTHCARE COSTS AND PROJECTIONS
FOR THE FUTURE
The financial costs of obesity are growing. Overweight
and obesity has been estimated to account for 16% of the
global burden of disease. In the developed world, 2 to 7%

of total health care costs are attributable to obesity. In
the United States, the direct and indirect costs of obesity
were estimated at $123 billion in 2001.1

The Congressional Budget Office (CBO) found
that healthcare costs have increased among all weight
categories from 1987 to 2007, but the increase was
disproportional among the obese. Health care spend-
ing per adult rose 80% between 1987 and 2007 from
$2,560 to $4,550, driven by the increase in medical
technology, the aging population, the increase in
coverage by insurance companies, and the rising price
of health care services. Per capita spending for obese
individuals exceeds spending for normal weight indi-
viduals by 38% in 2007 (Fig. 4).16 Assuming that the
average body weight does not change in the future, the
CBO predicts that the average per capita health care
cost per adult will rise from $4,550 in 2007 to $7,500
in 2020.

If obesity continues its current rate of increase, by
2030, 86.3% of all American adults will be overweight or
obese and 51% of all adults will be obese (Fig. 5). By
2048, all American adults will be overweight or obese.
The groups most affected will be African American
females (96.9% by 2030) and Mexican American males
(91.1% by 2030). The prevalence of overweight children
will also double by 2030. Total health care costs attrib-
utable to obesity/overweight would double every decade

Figure 4 Health care spending per adult in 1987 and 2007 (CBO data).16

Figure 5 Estimated percent overweight or obese in the United States.17
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to 861 to 957 billion dollars by 2030, accounting for 16
to 18% of total U.S. health care costs.17

The net impact of reductions in obesity rates on
national health care expenditures and on federal budget
deficits contributing to retirement programs such as
Social Security and Medicare, would depend on the
increased life expectancy that results from decreased
obesity rates. Savings from lower per-capita spending
would be partially offset by additional health care spend-
ing during those added years of life.16

The U.S. government, the WHO, and other
governmental entities have begun a long and so far
minimally successful struggle against obesity, with pub-
lic-education campaigns, regulation of public-school
lunch choices, and the like. Knowledge of the obesity
epidemic is universal and has become a popular cliché, as
in the 2008 movie WALL-E. Given the coincidence of
genes, environment, psychology, technology, and cul-
ture, all promoting–or at least allowing—overweight and
obesity, this will be a difficult trend to reverse. New
technology and culture change are needed, as is the
power of economics to make incentives that drive culture
change. Meanwhile, health care providers may expect to
take care of more and more obese patients.
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