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Introduction

Obesity has received considerable attention as a major health hazard. This review aims at
describing some of the epidemiological features of obesity including global prevalence, secular
trends, risk factors, and burden of illness related to obesity. We have placed special emphasis
on obesity trends in the United States.

Definitions for Overweight and Obesity

The “reference” measures of body composition include densitometry, single-cut imaging of
the abdomen using computed tomography scan or magnetic resonance imaging, and dual-
energy X-ray absorptiometry, but these methods are used mostly for research purposes. Body
mass index (BMI), defined as the weight in kilograms divided by the height in meters squared
(kg/m?2), is the most widely used measure of obesity due to its low cost and simplicity. The
World Health Organization (WHO) and the National Institutes of health (NIH)! 2 have defined
overweight as having a BMI between 25.0 and 29.9 kg/m?; and obesity as having a BMI greater
than 30.0 kg/m2. In the United States, criteria for overweight in children are based on the 2000
U.S. Centers for Disease Control and Prevention (CDC) BMI-for-age growth charts.
Overweight is defined as at or above the age-specific 95% BMI percentile. At risk for
overweight is defined as having a BMI between 851-95t percentiles of the BMI-for-age
growth charts.3

However, increasing evidence suggests that abdominal obesity, rather than total body fat, is
also a useful, independent predictor of several cardiovascular- and cancer-related outcomes.?
Some of the commonly used measures of abdominal obesity are waist circumference, hip
circumference, and waist-to-hip ratio.

Obesity Trend in Adults and Children

We will review a few important sources of epidemiological data on obesity in the United States.
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The Behavioral Risk Factor Surveillance System (BRFSS) is a state-based cross-sectional
random telephone survey of the US population aged >18 years. At the time of the survey, BMI
was calculated from self-reported weight and height.2 The 2008 BRFSS data show considerable
differences in the prevalence of obesity across states. Five states (Alabama, Mississippi,
Oklahoma, Tennessee, and West Virginia) had a prevalence of obesity equal to or greater than
30%, and 32 states had a prevalence of obesity equal to or greater than 25%. For comparison,
in 1990, no states had a prevalence of obesity greater than 15%; ten states had a prevalence of
obesity less than 10% and the rest had an obesity prevalence of 10-15%.3

The National Health and Nutrition Examination Survey (NHANES) is another cross-
sectional, nationally representative series of surveys conducted by the National Center for
Health Statistics of the U.S. Centers for Disease Control and Prevention. All surveys included
a standardized physical examination conducted in a mobile examination center with
measurement of weight and height, using standardized protocols.* ® According to NHANES
data in 2003-2004, 66.2% of U.S. adults 20-74 years old were either overweight or obese,
33.4% were overweight and 32.9% were obese. More recent data from NHANES show no
significant changes in the prevalence of obesity for either men or women between 2003-2004
and 2005-2006 (Fig 1 and 2).5: 7 This possible stabilization in the obesity trends may be an
early sign of a plateau in the obesity epidemic. The obesity prevalence was relatively low and
stable between 1960 and 1980, but more than doubled from 15% in 1980 to 34% in 2006 &: 7

Data from NHANES show large ethnic differences in the prevalence of obesity, but do not
include an adequate number of minorities other than African American and Mexican American.
Based on the data from NHANES 2003-2004, African Americans had the highest obesity
prevalence of 45% for men and women between 20 and 74 years of age; the obesity prevalence
was 30.6% for Caucasians and 36.8% for Mexican Americans.’ The data from NHANES 2005
2006 show large differences in obesity prevalence by ethnic group among women 40-59 years
of age, but not significant difference by ethnic group among men. Approximately 53% of
African American women and 51% of Mexican American women were obese, compared with
39% Caucasian womenb,

Overweight Trends in U.S. Children

National estimates of overweight or obesity in children based on the NHANES data show that
in 2003—-2006, 31.9% of children 2-19 years old had a BMI at or above the 85t percentile of
the 2000 CDC BMI-for-age growth charts, and 16.3% were at or above the 95t percentile of
BMI for age. The most recent data from NHANES show no significant changes in the
prevalence of obesity for children 2-19 years of age between 2003-2004 and 2005-2006.8 The
overweight prevalence changed dramatically between 1980 and 2006 for children 2-19 years
of age, increasing from 5.5% to 16.3%.

Global Trends of Obesity

The current epidemic of obesity has been reported in several but not all regions globally. The
highest rate of obesity has been reported in the Pacific Islands and the lowest rates have been
seen in Asia. The rates in Europe and North American are generally high, while the rates in
Africa and Middle Eastern countries are variable.® The prevalence of obesity around the world
is monitored by the WHO through the Global Database on BMI. The survey data included in
the database are identified from the literature or from a wide network of collaborators.
However, high quality data from systematic nationally representative samples is sparse. As of
November 2004, the database has compiled data covering approximately 86% of the adult
population worldwide.! The WHO estimates that in 2005 approximately 1.6 billion people
worldwide were overweight and that at least 400 million adults were obese. They further project
that, by 2015, approximately 2.3 billion adults will be overweight and that at least 700 million
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will be obese. According to the data from the Global Database on Body Mass Index, there are
wide variations in the prevalence of obesity throughout the world, ranging from India, where
1% or less of the population is obese, to the Pacific Islands, where the prevalence of obesity
can reach up to 80% in some regions.!

The change over time in adult obesity prevalence was calculated for 28 countries that have two
or more nationally representative surveys recorded in the Global Database on BMI. Overall,
most countries have rising trends of obesity. Only two of the 28 countries showed a falling
trend in the prevalence of obesity in men (Denmark and Saudi Arabia), and five of the 28
countries showed a falling trend in the prevalence of obesity in women (Denmark, Ireland,
Saudi Arabia, Finland, and Spain).10

Possible Causes of the Obesity Epidemic

Obesity is caused by a complex interaction between the environment, genetic predisposition,
and human behavior.

Environmental factors are likely to be major contributors to the obesity epidemic. It is certain
that obesity develops when there is a positive imbalance between energy intake and energy
expenditure, but the relative contribution of these factors is poorly understood. Evidence
supports the contribution of both excess energy intake and decreased energy expenditure in
the obesity epidemic.11~13 Kant et al. used dietary data from four consecutive NHANES
studies consisting of 39,094 adults in the United States to show that the temporal trends in the
increase of the quantity and energy density of foods consumed by adults parallel the increasing
prevalence of obesity in the U.S. population.!! Data from the Central Statistical Office show
that car ownership and television viewing, proxy measures of physical inactivity, closely
parallel the rising trends in obesity in England.1? Using data from NHANES, Dietz et al.
demonstrated that the prevalence of obesity increased by 2% for each additional hour of
television viewed.12 There is also evidence that the relative availability and price of different
food products affect food consumption,1# and that the built environment, such as quality of
local parks, affects the level of physical activities in a community.1® These findings not only
emphasize the impact of environmental factors on the obesity epidemic but also indicate that
policies affecting the availability of high-caloric-density food, the cost of fruits and vegetables,
and the built environment may contribute to the obesity epidemic.

In addition to environmental factors, there is genetic predisposition to obesity. It is known that
single gene mutations are responsible for rare forms of monogenic obesity (leptin (LEP), leptin
receptor (LEPR), melanocortin-4 receptor (MC4R), and pro-opiomelanocortin (POMC)).16
However, there is growing evidence that common genetic variants or single-nucleotide
polymorphisms (SNP) may play an important role in the obesity epidemic. These SNPs have
modest effects on an individual susceptibility to common forms of obesity, but due to their
high frequency, they can have a large contribution to obesity on the population level.17
Frayling et al. was the first to use a genome-wide association (GWA) study to identify a SNP
located in the fat mass and an obesity-associated gene (FTO) that is associated with an increase
risk of common obesity.1® The finding that the FTO gene variant is a risk factor for common
obesity has now been replicated in multiples studies.19721 FTO was initially identified in a
GWA study to be associated with an increased risk of type 2 diabetes mediated through an
effect BMI. In a GWA study of 38,759 patients, Frayling et al. found that a person who is
homozygous for the risk allele (rs9939609 A allele) had a 1.67-fold increased odds of obesity
when compared with those who do not have the risk allele.18

There is growing recognition that social networks may have an important role in the obesity
epidemic. Christakis et al. explored the hypothesis that obesity may spread through social
networks by evaluating an interconnected social network of more than 12,000 people from the
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Framingham Heart Study to examine the effects of weight gain among friends, siblings, and
spouses.22 They found that a person’s risk of becoming obese increased by 57% if a friend
became obese. The association was smaller among siblings and spouses: the risk of becoming
obese increased by 40% and 37% if a person had a sibling or spouse who became obese,
respectively.22 By exploring the role of social networks and obesity, this study showed that
the obesity epidemic is affected by the complex interaction between the environment, genetic
factors, and human behavior (e.g., passive permission).

Burden of lliness Associated with Obesity

Obesity is associated with an increased risk of death. Adams et al. estimated the risk of death
in a prospective cohort of more than 500,000 U.S. men and women after 10 years of follow-
up, and reported that, among patients who had never smoked, the risk of death is increased by
20% to 42%% in overweight patients and by 2- to 3-fold in obese compared with normal-weight
patients.

Obesity is also associated with increased risk for numerous chronic diseases, including
diabetes, hypertension, heart disease, and stroke.24 Furthermore, obesity is linked to several
digestive diseases, including gastroesophageal reflux disease (GERD) and its complications
(e.g. erosive esophagitis, Barrett’s esophagus and esophageal adenocarcinoma), colorectal
polyps and cancer, and liver disease (e.g. non-alcoholic fatty liver disease, cirrhosis and
hepatocellular carcinoma).2>

Because of the increased risk of death and the increased risk of costly chronic diseases
associated with obesity, the obesity epidemic places a large financial burden on the economy.
The U.S. Department of Health and Human Services has estimated the total economic cost of
overweight and obesity in the United States to be close to $117 billion using data from 1995,
updated to 2001 dollars.26 However, because the prevalence of overweight and obesity has
increased since 1995, the costs today are likely to be considerably higher than previous
estimates. Trogdon et al. estimated that the total indirect cost was $65.67 billion in the United
States for 1999, based on data from a systematic review.2’ A recent study by Finkelstein et
al. projected the annual medical spending due to overweight and obesity approached $92.6
billion in 200228, or about 9% of US health expenditures.28

Summary and Conclusions

The prevalence of obesity in the U.S. has increased dramatically since 1980 in both adults and
children, with evidence of possible recent stabilization, according to data from 2003-2004 to
2005-2006 for both children and adult in the U.S. The epidemic of obesity is not limited to the
U.S. but has been documented in several regions worldwide, with the prevalence of obesity
rising in most countries. Obesity is affected by a complex interaction between the environment,
genetic predisposition, and human behavior. It is associated with an increased risk of numerous
chronic diseases, from diabetes and cancers to many digestive diseases. In addition, the obesity
epidemic exerts a heavy toll on the economy with its massive healthcare costs. The problem
of overweight and obesity has therefore emerged as one of the most pressing global issues that
we will face during the next several decades, and demands attention from the healthcare
community, researchers, and policy makers. The implications for gastrointestinal health care
providers is readily apparent and will be addressed in the text of this entire issue of
Gastroenterology Clinics.
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Figure 1.

Prevalence and Trends of Overweight and Obesity Among men Ages 20-74 Years in the United
States: 1960-2006

* Included all people older than 20 years of age, only data in obese category are available.
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Figure 2.

Prevalence and Trends of Overweight and Obesity Among Women Ages 20-74 Years in the
United States: 1960-2006

* Included all people older than 20 years of age, only data in obese category are available.

Gastroenterol Clin North Am. Author manuscript; available in PMC 2011 March 1.



