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Introduction

M etabolic disease includes any innate or
acquired disorders, such as type 2 diabetes

and obesity, which affects the body's ability to
obtain or utilize energy from food." Childhood meta-
bolic problems are a significant public health concern.
During the 1980s and 1990s, the number of U.S.
children who were overweight or obese increased
significantly.” As of 2011-2012, 8.1% of U.S. infants
and toddlers had a high weight for length, and 31.8%
of 2-19-year olds were either overweight or obese.’
During 2000-2010, almost three-quarters of U.S.
adolescents had at least one metabolic abnormality,
and 1 in 10 had metabolic syndrome, a cluster of
interrelated risk factors for diabetes and cardiovascular
disease.” Between 2001 and 2009, the prevalence of
type 2 diabetes in U.S. youth increased by 30.5%.’
Although diet and activity levels are clearly important,
there is growing evidence that these factors alone
cannot fully explain increasing rates of metabolic
disease. In this article, we discuss how widespread
exposure to endocrine-disrupting chemicals (EDCs)
may be linked to the development of metabolic
diseases in children. We review epidemiological evi-
dence on exposure to environmental chemicals during
early development and metabolic outcomes in infants
and children. We then summarize the resources avail-
able to health care providers to counsel patients on how
to reduce environmental chemical exposures. We
conclude with a discussion of environmental policy
changes necessary to reduce chemical exposures and
improve public health.

Widespread changes in the environment appear to
have influenced metabolism in recent decades. For
example, when comparing U.S. adults with the same
caloric, macronutrient, and physical activity levels,
those assessed in 2006 had a higher BMI than those
assessed in 1988.° In other words, eating the same
number of calories in 2006 as compared to 1988
resulted in a higher body mass index (BMI). Examples
from the animal kingdom also provide clues to the
contribution of environmental influences beyond
energy intake and expenditure. Samples from over
20,000 animals from eight species show that average
body weight has risen over the past decades in all
species studied; the probability of this change occur-
ring by chance is 1.2 x 10~".” Common environ-
mental exposures may be affecting metabolism in
human and animal populations in similar ways.
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Metabolic Disease in Children

The accepted definitions of obesity, diabetes, and
metabolic syndrome differ between adults and chil-
dren. In adults, the U.S. Centers for Disease Control
and Prevention (CDC) defines “overweight” as a BMI
from 25 to 29.9, “obesity” as a BMI of 30 or higher,
and “extreme obesity” as a BMI of 40 or higher.® In
children and adolescents from age 2 to 19, the CDC
defines “overweight” as a BMI between 85th and 95th
percentiles for youth of the same age and sex;
“obesity” as a BMI at or above the 95th percentile
for youth of the same age and sex; and “extreme
obesity” as a BMI at or above 120% of the 95th
percentile for youth of the same age and sex.” The
American Diabetes Association (ADA) defines type
2 diabetes as the type associated with insulin resistance
(not autoimmune), and relative (not absolute) insulin
deficiency.'’ Health organizations have agreed on a
harmonized definition of ‘“metabolic syndrome” as
three of five clinical findings: elevated waist circum-
ference, elevated triglycerides, reduced high-density
lipoprotein (HDL) cholesterol, elevated blood pressure,
and elevated fasting blood glucose.'' The International
Diabetes Federation (IDF) proposed guidelines for
diagnosing metabolic syndrome in children and ado-
lescents. These guidelines state that in children
younger than 10 years, metabolic syndrome cannot
be diagnosed, while youth aged 16 years and older can
be diagnosed using adult criteria.'?

In recent years, there is encouraging evidence that the
increasing trends of pediatric metabolic disorders may
be leveling off or even declining. For example, the
prevalence of obesity among 2-5-year old U.S. chil-
dren decreased significantly from 13.9% in 2003-2004
to 8.4% by 2011-2012.° Data from nine countries
show that childhood overweight and obesity may have
plateaued.”” Yet despite the recent decrease in the
number of obese preschoolers, the overall prevalence
of metabolic diseases in children remains troubling.

Another continuing concern is that metabolic problems
are appearing earlier in life. Although there is not yet a
standard definition of “infant obesity,” researchers have
found that even infants under 6 months of age have
become proportionately heavier since the 1980s.'* An
alarming case study of a 3-year old from Texas with type
2 diabetes—perhaps the youngest ever reported—was
presented at the 2015 annual meeting of the European
Association for the Study of Diabetes (EASD)."> Meta-
bolic diseases in children tend to continue into
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