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International trends in pediatric obesity:

A public health concern
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Since 1978, the number of overweight children
(BMI above the 85" percentile) has tripled [1].
Moreover, 2009-2010 U.S. data reveals 12% of 2-5
year olds, 18% of 6-11, and 18.4% of adolescents
12-19 were observed as obese (BMI at or above the
95™ percentile) [2]. Due to the evidence that indicates
that 70% of obese adolescents will grow up to be
obese adults [3], it is likely that all Americans will be
considered overweight by the year 2030! [4].

Furthermore, this public health issue is quickly
becoming an issue across the globe. Studies from
Brazil and China indicate a shift in the occurrence of
obesity and overweight from the middle classes to the
poor — this trend is being replicated across many
countries in Asia, Africa and Latin America [5]. Since
1975, obesity in 2-5 year olds has increased from 5%
to over 15%. Early increases in BMI are associated
with concurrent increases of up to 50% obesity in
adults.

The public health significance of childhood over-
weight and obesity is noted with the associated rates
of morbidity and mortality. For example, elevated
BMI is closely associated with morbidity and mortal-
ity, since fat tissue can have a deleterious effect on
nearly every organ system, leading to: glucose intol-
erance, insulin resistance, type 2 diabetes, hyperten-
sion (HBP), high cholesterol, hepatic steatosis (FLD),
cholelithiasis (gallstones), sleep apnea, asthma, skin
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conditions, menstrual abnormalities, impaired bal-
ance, orthopedic problems, etc. Especially common is
the appearance of metabolic syndrome: Raised tri-
glycerides: > 150 mg/dL, reduced HDL cholesterol: <
40 mg/dL in males, < 50 mg/dL in females, raised
blood pressure (BP): systolic BP > 130 or diastolic BP
> 85 mm Hg, and raised fasting plasma glucose
(FPG): > 100 mg/dL These problems lead to 300,000
premature, preventable deaths annually in United
States, 2nd only to tobacco-related deaths. In devel-
oping countries, the burden of obesity and its com-
plications is shifting rapidly towards the poor. Sim-
ultaneous malnutrition and overweight exist with
obesity now 4 times more common than malnutrition
in some developing countries.

In addition to physical health issues, overweight
and obesity affect children’s mental health. It is noted
that overweight and obese children are observed with
higher rates of depression, anxiety [5,6]; low self-
esteem [1,8], suicidal ideation, and increased likeli-
hood to engage in substance abuse [8]. Furthermore,
obese children are 5x more likely to avoid participa-
tion in school activities and sports [8]. In addition,
social exclusion and stigmatization become part of a
cycle including school avoidance [9] which results in
lower emotional, social and school functioning [8].

Subsequently, the public health significance of the
rising rate of childhood overweight and obesity re-
quires reinvestigation of the regulation of metabolism,
food intake and weight gain, particularly with em-
phasis on new environmental factors. The neuroreg-
ulation of food intake is complex, hierarchical and
redundant, including internal and external factors,
psychological factors, molecular signals, brain cen-
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ters, cultural cues, gut, nervous system interactions,
genetic makeup and the availability/palatability of
food [9]. Biological phenomena are influenced by
multiple etiologies, interacting in complex fashion.
However, the generational increases in weight would
indicate influential, recently appearing environmental
factors, since most researchers feel that the human
genome is more stable on the short term.

Some factors, characterized by the phrase “healthy
mothers — healthy babies’, include the recognition that
the child inherits a gene pool, a lifestyle and a de-
velopmental trajectory from the mother. It is estimated
that approximately 25 to 40% of BMI is heritable [10].
Thus, a child’s weight outcome may be influenced
when he/she is in utero, whereby lack of sleep, the
intrauterine environment, and a decrease in variability
of ambient temperatures in combination with excess
calories and a decrease in hard labor, may have in-
fluenced these increases in adiposity [11]. Being an
infant born to a mother with diabetes, even if not large
for gestational age, conveys an additional risk [12—
16] for obesity. In addition to intrauterine factors,
formula feeding with solid foods introduced before 4
months predisposes the child to a four-fold increase in
obesity while breast feeding with solid foods after six
months produces better outcomes. Sugary drinks and
inactivity are implicated in development of obesity.

Currently, prevention and treatment efforts have
emphasized interventions which are focused on
changing behaviors pertaining to physical activity and
healthy eating. For example, pre-diabetic mothers can
improve outcomes by going into pregnancies with
lower weight — even seven to ten pounds lower is
significant. Breast feeding and monitoring the addi-
tion of solid foods is helpful. Avoiding sugary drinks
— juices and soda pop — can be important. Lifestyle,
such as TV time and video games could be “bought”
by equal times of physical activities. Many sugges-
tions are available [17].

However, emerging evidence has increased the
emphasis of pre-emptive public health. New areas of
research into the rise in obesity include nutritional
genomics, early exposure to excessive antibiotics
changing the microbiome, epigenetics and environ-
mental obesogens [18] — environmental pollutants,
which cause obesity by altering metabolic and ho-
meostatic regulations, causing weight increase. They
also disrupt appetite controls, cause adipocyte or fat
cell enlargement and stimulate the increase of adipo-
cyte cells in the body. Interestingly, it has been re-

cently observed that cesarean deliveries can double
the chance of obesity in an infant. Dietary advice
based on the human genome will become more prev-
alent and new pharmacological interventions may be
developed. Many researchers view this challenge as of
highest importance to avoid raising the first genera-
tion that will live a shorter time than their parents.

In this edition, we present discussions of relevant
areas: an overview of recent data, gestational diabetes,
environmental obesogens, neurochemical signaling,
classroom influences and cultural influences: all have
been shown to be influential and offer insights into
areas which combine to answer a serious health issue
with long-term ramifications for world public health
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