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Introduction

Childhood obesity isincreasing at rates of epidemic proportion across the world (1, 2).
Previously a public health issue of primarily the modern, industrialized world,
overweight now affects children of both developing and developed countries, and does so
at an ever accelerating pace (1, 2). For example, over the last 20 years, the rates of
childhood obesity have doubled in North America (1) and obesity is currently the most
common health problem that US children face, with African-American, Hispanic children
and children of low socio-economic status most severely affected (1, 3). In Thailand, a
country in socioeconomic transition, childhood obesity reached 16 percent in 1993, up 4
percent from 1991 (1). Similar statistics have been documented in many other developing
countries including China, Brazil, and South Africa, to name only avery few (2, 4). The
increasing prevaence of obesity in children and adolescents even in the lowest income
sectorsisarelatively new and somewhat baffling phenomenon-it urgently begs the
guestion of how isit that children living in poverty become obese? While the socio-
economic, environmental, and biological factorsinvolved in the growth of childhood
obesity worldwide are complex, intricately interconnected, and varied both across
countries and within them, there emerge several common forces that help elucidate the
global trend of increasing obesity in many of the world's impoverished children.

Globalization, Urbanization and the Nutrition Transition

Many researchers seeking to explain the worldwide increases in childhood obesity
emphasize similar basic dietary changes, called "nutrition transitions" that have occurred
throughout the devel oping world in recent years as aresult of rapid globalization and
urbanization. Jefferey Sobal, one such researcher examining the relationship between
nutrition transitions and global rises in obesity posits that Western post-industrialized
food systems and consumer culture, now integrated into nearly every society across the
world, are largely responsible for shiftsin diet and physical activity levels that account
for the increasing adiposity of the global population. Globalization has made cheap oils
and fats widely availablein al nations, causing increases in fat intake worldwide (2).
Industrialized agro-food systems established by global corporations have successfully
increased access to cheap calorie-dense foods across the world (5). Fast food chains and
vending machines packed with lipid-rich foods as well as high calorie sodas can now be
found in Santo Domingo, Dominican Republic and East Oakland, Californiaalike.

Massive demographic shifts of people from rural to urban areas take place as
industrialized agro-food systems replace local subsistence farming in rural areas (12).
These urbanized areas worldwide are typically characterized by inexpensive public
transportation and communication systems that discourage walking, bicycling, and other
physical activity (2, 5). Furthermore, urban areas typically lack safe places for children to
play or engage in recreational activities (2). In addition, as suburbs develop around large
urban centers there is an increased dependence on mechanized transportation, aswell asa
disappearance of fields where ball-playing activities once took place (2). Children's
diminishing access to sporting activities and other physical exercise, coupled with
increased access to television, video games, and energy-saving appliances greatly



increases their susceptibility to obesity (2, 6). Sobal additionally makes the important
assertion that children and adolescents tend to participate in global culture more rapidly
than their parents and may more readily adopt food preferences and recreational activities
that perhaps place them at higher risk than adults of becoming overweight (5).

Deprivation and Obesity: The Physiologic Intersection of Poverty and The New Global
Diet

The precise mechanisms that interconnect socio-economic deprivation and childhood
obesity remain unproven and controversia (7). Traditional theories tend to focus solely
on reduced physical activity and increased consumption of lipid-rich foods, however the
relevance of these factors for individuals in both the devel oped and devel oping world
remains contested (8). Over the last 20 years, researchers have uncovered the increasing
phenomenon of children who are both growth stunted and obese (9,10). Subsequent
examination of this phenomenon suggests that undernutrition or malnutrition during
pregnancy or infancy may play arole in promoting adult obesity (11, 4). Mechanisms
theorized to explain this relationship include long-term effects of malnourishment in
infancy or early childhood on metabolism, growth processes, gene expression, cell
number, and clonal selection (13, 14). Barker et al. posits that infants' primary adaptation
to undernourishment is a reduced growth rate and related aterations in fetal hormone
products that result in long-term changes in production of insulin and growth hormone
(15, 16).

Most recently published research claims that an additiona physiologic mechanism may
be at play that further explains the relationship between early nutritional insults and
obesity. A study conducted by Hoffman et al. in 2000 with shantytown children in Sao
Paulo, Brazil has shows that nutritionally stunted children have impaired fat oxidation
when compared to non-stunted counterparts (8). Fat that is not oxidized must be stored,
therefore children with impaired fat oxidation will tend to experience accel erated fat
deposition over time (8). Utilizing evidence from prior findings of biological mechanisms
Hoffman et. al postulates that altered hormone function underliesimpaired fat oxidation.
More specifically, the team explains that long-term undernutrition is accompanied by
decreasesin insulin-like growth factor | (IGF-1). Because IGF-1 increases the activity of
hormone-sensitive lipase to lipolytic hormones, reduced levels of IGF-1 may result in
impaired fat oxidation (17, 18, 19).

Physiologic explanations of the effects of early undernutrition on childhood obesity are
essential in understanding how socio-economic deprivation may transate into childhood
obesity. These explanations aone, however, do not explain why the phenomenon of
childhood stunting and obesity has only recently begun to occur, as childhood stunting
has occurred previously in history without the concomitant obesity (4). One must ook
again to the larger global forces at play that have, in relatively recent history, vastly
altered the diets and activity levels of even individuals from the poorest segments of
society. Prior to the nutrition transition and globalized urbanization, poor socioeconomic
conditions did not alow for the manifestation of obesity in growth stunted children. It is
then the new global diet rich in fats and calorie-dense foods and the increasingly



sedentary nature of urban life that provide the material conditions necessary for obesity to
expressitself in chronically nutrient-deprived children.

Taking a Closer Look at Poverty and Childhood Obesity in the US

The USisanation considered to be almost completely globalized (5). Considering the
now virtually stereotypical ramifications of globalization on diet and physical activity
levels, it is conceivable that as many as 14 percent of children in the US are obese (3).
Despite the amost universal penetration of global food and transportation systems
throughout the US, al children are not impacted by obesity equally. Children of minority
backgrounds and lower socio-economic status have been found in multiple studies to be
more severely afflicted by obesity (1, 3). Although there is conflicting evidence asto
whether particular ethnic minority status is an independent factor in increased risk for
childhood obesity, multiple studies have found that race and ethnicity as factorsin
childhood obesity become insignificant when socioeconomic status is adjusted for (1, 20,
21, 22, 30).

Researchers describe a variety of mechanisms that help explain the how socioeconomic
status impacts childhood obesity. Income, a mgjor component of socioeconomic statusis
related to obesity primarily through access to resources (29). The ability to procure
nutritious, low-fat foods, for oneself and one's family as well as the ability to participate
in voluntary exercise islargely dependent on one's socioeconomic status (29). For
example, Neumark-Sztainer et. al found that of adolescents in Minnesota, 28 percent had
inadequate fruit intake and 38 percent had inadequate vegetable intake, but that as many
as 40 percent of adolescents from |ow-socioeconomic backgrounds had both inadequate
fruit and vegetable consumption (23). This data suggests that low socioeconomic status
may decrease access to fruits and vegetables. Kinra et a points out that as a result of
limited financial resources, it islikely that poor people are forced to buy more efficiently,
purchasing foods richer in energy (particularly fats and sugars). Such high energy foods,
are cheaper per unit of energy than low-fat foods such as fruits and vegetables (7).
Additional studies have indicated that children from lower socioeconomic status
backgrounds are less physically active and less fit than children from more affluent
backgrounds (20, 21, 22). Such findings support the notion that impoverished childrenin
the US, like children in the developing world, face barriers to participating in regul ar
physical activity and as aresult lead increasingly sedentary lives.

An additional factor previously mentioned that influences childhood obesity among
impoverished US children is growth stunting. Reports indicate that growth stunting in the
USisas high as 10 percent (24) and is correlated with low socioeconomic status (25).
Like their counterparts in devel oping countries, economically deprived US children are at
increased risk of chronic malnutrition leading to long term biological changes that
increase susceptibility to obesity.

Conclusions



Therisein childhood obesity worldwide is of great concern asit poses a significant
health risks for those affected both during their childhood and well into adulthood. Obese
children are at increased risk of developing hypertension and hypercholesterolemia,
atherosclerosis, and diabetes; conditions known to be predictive of coronary artery
disease (2, 26, 27). The increased mortality and morbidity associated with childhood
obesity has ramifications beyond individual disease status. Some studies suggest that
adolescent and child obesity itself may cause low socio-economic status (28, 29). If such
findings are accurate, childhood obesity may be an important factor contributing to
widening income disparities worldwide. Furthermore, as childhood obesity increases we
will begin to see increasing rates of chronic disease in the population asit ages. These
epidemiologica shiftswill have a serious impact on demands for health care and support
services for the chronically ill, potentially placing significant strains on international
economies in the future (2).

Research and Policy Recommendations

Global interventions must be enacted in order to address the global epidemic of
childhood obesity and prevent both the associated increasing rates chronic disease as well
as the reverberations this epidemiol ogic shift will have on international economies and
widening income disparities. As Jeffrey Sobal asserts, designing effective global policies
to address the problem of childhood overweight, will first require a better understanding
of how collective social, economic, and political structures, aswell as cultural changes
influence childhood obesity (5). It is not enough for epidemiologists to focus simply on
individual physiology and personal characteristics, nor isit sufficient to consider
childhood obesity only in the context of individual, local, or even national cases.
Researchers must begin to ask questions that probe the wide-sweeping effects of
globalization and urbanization on childhood obesity. National surveys should include
guestions regarding consumption of processed foods, television viewing, affects of media
advertisements for sodas and fast food on childhood and adolescent dietary preferences
and practices.

National dietary recommendations, as well as culturally and class sensitive nutritional
education programs must be made national and international priorities. Perhaps
advertisements for sodas and fast food should be eliminated from television programming
targeted to children and adolescents, or eliminated from television al together as was
done with advertisements for cigarette smoking in the US. It is not, however, enough to
simply distribute information without changing access to resources. Perhaps countries
should consider issuing atax on foods such as fast food, high-fat snack foods, and high
calorie sodas that have been identified to contribute to childhood obesity. Funds garnered
from such taxation, along with additional national and international monies could then be
invested in efforts to produce and deliver cheap, fresh fruits and vegetables to poor,
urbanized populations. In addition, public exercise programs and free sporting activities
should be made widely available to children and adolescents in poor, urbanized areas.
Only by addressing the global forces that affect childhood obesity, and improving
impoverished people's access to healthy food and physical activity can we solve the



worldwide problem of childhood obesity and prevent itsimminent social, economic, and
epidemiologic consequences.
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