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Abstract

The prevalence of obesity is increasing worldwide. In the United States, in 1999, 27% of adults had a body mass index�30 kg/m2,
almost double the prevalence of 20 years earlier. The estimated mortality from obesity-related diseases in the United States is approximately
300,000 annually and growing. In the future, mortality related to obesity is expected to exceed that of smoking. Numerous diseases are
caused or made worse by obesity. These include type 2 diabetes; hypertension; dyslipidemia; ischemic heart disease; stroke; obstructive
sleep apnea; asthma; nonalcoholic steatohepatitis; gastroesophageal reflux disease; degenerative joint disease of the back, hips, knees, and
feet; infertility and polycystic ovary syndrome; various malignancies; and depression. Type 2 diabetes is perhaps the most visible
obesity-related problem. Present in at least 14 million Americans, it leads to serious complications and premature death. It is largely caused
by obesity, and is generally cured by weight loss. The quality of life of the obese is markedly reduced, and the costs to health care systems
are great. Preventive programs have yet to affect the rising prevalence. An effective solution is needed. © 2002 Excerpta Medica Inc. All
rights reserved.

Obesity is steadily and inexorably becoming the greatest
health problem in the developed world. It has recently been
estimated that 1.1 billion people are overfed and over-
weight, a number that rivals the number who are underfed
and underweight [1]. Overweight becomes the disease of
obesity when excess fat has accumulated to the extent that
it may adversely affect health. This point is most commonly
defined by the body mass index (BMI). Although a BMI
�25 can be associated with a reduced life expectancy and a
risk of exacerbating many diseases, it is now usual to con-
sider BMI of 30 as the cutoff—the point at which the
accumulation of fat is a major health hazard [2].

The majority of adults in the United States, Australia,
and most of Western and Eastern Europe are overweight
(BMI �25), and more than 20% are obese [3]. The most
recent National Health and Nutrition Examination Survey
(NHANES) from the US Centers for Disease Control and
Prevention [4] indicated that 61% of adults in the United
States in 1999 were overweight and that 27% were obese.
Shown in Fig. 1 is the rise in obesity through three survey
periods. In less than 20 years, the number of obese Amer-
icans has nearly doubled.

Throughout the world, in both developed and developing
nations, a similar pattern is occurring [3]. In Russia, 54% of
adults are overweight [3]. In Brazil, the figure is 36% [3],
and in Malaysia, 27% [3]. Even China has a developing
problem. A recent survey of adults in urban Shanghai re-
ported that 29.5% were overweight, and 4.3% were obese
[5].

After millions of years spent evolving a genetic structure
to survive the life of the hunter-gatherer, our health and our
lives are now threatened by a lifestyle characterized by
ready access to copious amounts of attractive food and little
need for physical activity. Foods high in fat, carbohydrates,
and, in particular, simple sugars are booming. The US
Department of Agriculture reports that the US per capita
intake of sugar was 152.4 lb in 2000, an increase of more
than 20% in the last 14 years. We do not even need to get
out of the chair to order the food delivered or to change the
channel on the television.

Obesity is our worst pathogen

Obesity is damaging our health, reducing the quality of
our lives, and leading us to a premature death. The eco-
nomic costs to the individual and to the health care system
are enormous [6,7].

Numerous diseases are either caused or made worse by
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obesity (Table 1). We comment here on a selection of these
to emphasize the increased prevalence and the clinical prob-
lem. On the top of the list is type 2 diabetes, an epidemic
paralleling the epidemic of obesity [8].

The “diabesity” epidemic

Type 2 diabetes is the paradigm of obesity-related dis-
ease. In most cases, it exists because of the obesity, and, in
most cases, it will disappear with weight loss. It is common,
generates multiple serious complications, and is lethal.

Most patients with type 2 diabetes are overweight, and
about half are obese [9]. In the Nurses’ Cohort Study, from
a base BMI of 21, the risk of developing type 2 diabetes was

5 times greater at BMI 25, 35 times greater at BMI 30, and
93 times greater at or above BMI 35 [10,11]. It is estimated
that there are now more than 14 million type 2 diabetics in
the United States. Given the morbidity and mortality that
diabetes causes in young and middle-aged adults, this dis-
ease alone should elicit a call for action against the rising
epidemic of obesity.

The metabolic syndrome

The metabolic syndrome describes a cluster of insulin
resistance and hyperinsulinemia, dyslipidemia, essential hy-
pertension, type 2 diabetes, and an increased risk of cardio-
vascular events [12]. A principal feature of this syndrome is
central obesity. The primary pathogenic process or pathway

Fig. 1. The increasing prevalence of overweight and obesity in the United States, based on National Health and Nutrition Examination Surveys in
1976–80 (1), 1988–94 (2), and 1999 (3) [4]. NHANES � National Health and Nutrition Examination Survey.

Table 1
Some medical sequelae of obesity

Type 2 diabetes
Hypertension
Dyslipidemia
Ischemic heart disease
Stroke
Cardiomyopathy
Obesity-hypoventilation syndrome
Pulmonary hypertension
Asthma
Obstructive sleep apnea
Gallstones
Nonalcoholic steatohepatitis
Urinary incontinence
Gastroesophageal reflux

Osteoarthritis: knees, hips, feet
Lower back pain
Infertility
Polycystic ovary syndrome
Obstetric complications
Fetal abnormalities
Venous thromboembolic disease
Depression
Cancer: breast, bowel, endometrium, prostate
Venous and stasis ulcers
Accident prone
Intracranial hypertension
Gout
Skin disorders: acanthosis nigricans, acne, interigo, hirsutism
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remains obscure but probably involves the effects of an
increased free fatty acid load on the hepatic uptake of
insulin, leading to systemic hyperinsulinemia and hyperlip-
idemia, skeletal muscle insulin resistance, and eventual pan-
creatic beta cell failure.

The dyslipidemia of obesity and the metabolic syndrome
include elevated triglycerides, depressed levels of high-
density lipoprotein cholesterol, and an increase in small,
dense, low-density lipoprotein (LDL) particles. The latter
have increased concentrations of apolipoprotein B (apo-B),
and are considered to be highly atherogenic [13]. The triad
of hyperinsulinemia, high apo-B, and small, dense LDL
particles is associated with a 20-fold increase in the risk of
coronary heart disease [14].

The metabolic syndrome is associated with, and possibly
causes, at least 2 other common and important diseases of
obesity. The first is polycystic ovary syndrome, which is
characterized by ovulatory dysfunction, infertility, androgen
excess, and reduced sex hormone binding globulin, all prob-
ably driven by insulin resistance and hyperinsulinemia [15].
The second is nonalcoholic steatohepatitis, an increasingly
common cause of abnormal liver function [16,17] and now
the most common cause of nonalcoholic, nonhepatitis-C
cirrhosis. For BMI values above 35, the odds ratio for
abnormal liver function is greater than 5. An analysis of the
NHANES III data showed that 30% of men and 40% of
women who were obese had some evidence of fatty liver
disease [18].

Respiratory diseases

Obstructive sleep apnea (OSA) is characterized by epi-
sodes of apnea during sleep as a result of intermittent
pharyngeal obstruction due to soft tissue enlargement and
reduced tone in the muscles controlling the tongue and soft
palate. It occurs particularly in those with central (android)
obesity. For both men and women whose BMI exceeds 40,
it is at least 10 times as common as the community norm of
2% to 4% [19]. OSA leads to daytime drowsiness and
psychosocial and cognitive dysfunction. The drowsy driver
is now recognized as a major contributor to road deaths
[20].

Another important form of sleep-disordered breathing is
obesity-hypoventilation syndrome. Less common but more
pathogenic than OSA, it leads through chronic hypoxia and
hypercapnia to pulmonary hypertension and right heart fail-
ure [21,22].

Asthma has only recently been recognized as an impor-
tant comorbidity of obesity. There is an increased preva-
lence and severity of asthma in obese children. Unger
showed that the prevalence of both obesity and asthma in
children was rising, and the 30% prevalence of asthma in
obese children was significantly greater than the 5% to 12%
incidence reported in that community as a whole [23]. We
have found the prevalence of asthma in our obese patients
receiving laparoscopic adjustable gastric banding with the
LAP-BAND (INAMED Health, Santa Barbara, CA) to be
double the matched community norm of 12% [24]. Both

Fig. 2. Relation of body mass index (BMI) and adjusted relative risk of mortality in the Nurses’ Health Study [37]. The risk of obesity is modified by a number
of factors, including the location of body fat (central abdominal, or android, is worse than peripheral, or gynoid), age (the risk decreases with age), and
sedentary lifestyle [3]. (Adapted with permission from N Engl J Med [37].) *Adjusted for age in 5-year categories, smoking (never, former, or current;
1–14,15–24, or �25 cigarettes per day), menopausal status, oral contraceptive and postmenopausal hormone use (never, past, or current), parental history
of myocardial infarction before the age of 60 (yes or no), alcohol intake (in 5 categories), saturated fat intake (in quintiles), and physical activity (in 5
categories). P �0.001.
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OSA and gastroesophageal reflux could be factors in its
pathogenesis.

Gastroesophageal reflux disease

Gastroesophageal reflux is a common problem, with an
estimated 20% prevalence in the community; approximately
7% have a form of the disease severe enough to require
daily medication [25]. Obesity is regarded as an important
contributing factor to the disease. Study of the frequency of
gastroesophageal reflux symptoms in the obese indicates a
major increase in prevalence—to between 37% and 72%
[26]. Objective measures of abnormal reflux by 24-hour pH
monitoring and abnormal pressures at the lower esophageal
sphincter on manometry support the clinical findings of
increased prevalence [27].

Cardiovascular disease

Increased body fat increases oxygen consumption
through increased tissue mass and metabolic demands. Car-
diac output, stroke volume, and total blood volume increase.
The increase in systemic vascular resistance leads to hyper-
tension, and the increase in preload and afterload leads to
left ventricular dilatation and hypertrophy [21]. Atheroscle-
rosis develops in association with the dyslipidemia of obe-
sity. The combination results in increased prevalence of
myocardial infarction and stroke, two of the major causes of
premature death in the obese [28–31].

Pregnancy

Pregnancy in severely obese women is associated with
increased risks and costs. These women suffer an increased
incidence of complications during pregnancy, including hy-
pertension, preeclampsia, late fetal death, and gestational
diabetes [32]. There is a higher risk of induction of labor,
primary cesarean section, and perioperative morbidity.
Their infants are more likely to have fetal growth abnor-
malities, macrosomia, and intrauterine growth retardation,
and are more likely to require admission to a neonatal
intensive care unit [33]. The infants also may be at greater
risk of developmental abnormalities, including neural tube
defects. Duration of hospital stay and overall cost are
strongly related to maternal weight [34].

Mortality

Based on the analysis of five prospective cohort studies,
Allison and coworkers estimated that between 275,000 and
325,000 Americans die each year from obesity-related dis-
eases [35]. It has been estimated that approximately 400,000

Americans die each year from smoking-related diseases.
With a significant decrease in cigarette smoking, it can be
anticipated that, in the near future, obesity will achieve the
distinction of being the most important single pathogen
causing death in our communities [36].

Multiple studies have described the exponential relation-
ship between increasing BMI and the relative risk of dying
prematurely. As an example, Fig. 2 shows the relative risk
reported in the Nurses’ Health Study in 1995 [37].

Conclusion

Obesity is steadily becoming our worst pathogen. It is a
side effect of an evolving lifestyle of copious food and
relative inertia, a lifestyle that is becoming a part of the
culture of our young and a part of the growth of our
economies. It will not be easy to change. Obesity causes
serious comorbidities, shortens life expectancy, reduces
quality of life, and increases health care costs. An effective
solution that is broadly acceptable is clearly needed.
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