Chapter 2
Obesity and Cancer: Epidemiology
in Racial/Ethnic Minorities

Colleen Doyle

Abstract Overweight and obesity continue to be major public health concerns in
the United States and increasingly, throughout the world [1]. Obesity is the nation’s
fastest rising public health problem and has become the second leading cause of
preventable death in the United States, second only to tobacco use [1]. Obesity rates
among US adults increased by more than 75% between 1991 and 2006, and rates
doubled in children and tripled in teens over the past 20 years. While obesity rates
have increased dramatically among most of the population, particular racial, ethnic,
and socioeconomically disadvantaged groups have experienced disproportionate
increases in the prevalence of overweight and obesity over this time [2]. This chapter
will explore the differences in these trends, discuss implications for cancer preven-
tion and control, examine contributing factors and review potential strategies for
positively influencing overweight and obesity trends among all population groups.

1 The Burden of Overweight and Obesity in Racial/Ethnic
Minority Populations

Obesity rates in the United States have increased dramatically since the early
1980s, although recent data indicate no significant change in obesity prevalence
between 2003-2004 and 2005-2006 for men or women [3]. Despite this posi-
tive finding, data from national surveys consistently indicate that there are large
disparities in the prevalence of overweight and obesity among women, children,
and adolescents in the United States. Non-Hispanic black women and children,
Mexican-American women and children, Native Americans, and Pacific Islanders
are all disproportionally affected.

C. Doyle (=)

Nutrition and Physical Activity, American Cancer Society, Oklahoma City, Oklahoma
73123-1538, USA

e-mail: colleen.doyle @cancer.org

N.A. Berger (ed.), Cancer and Energy Balance, Epidemiology and Overview, 45
Energy Balance and Cancer 2, DOI 10.1007/978-1-4419-5515-9_2,
© Springer Science+Business Media, LLC 2010



46 C. Doyle
1.1 Adults

In adults, NHANES data consistently demonstrate trends of higher overweight and
obesity prevalence for non-Hispanic blacks and Mexican Americans compared with
non-Hispanic whites. The most current data from 2005 to 2006 show that non-
Hispanic blacks had the highest prevalence of overweight, followed closely by
Mexican Americans.

Large disparities exist in obesity prevalence by race/ethnicity among women;
among men, however, the prevalence of obesity did not differ significantly by
race/ethnic group (See Fig. 2.1). Non-Hispanic black and Mexican-American
women were more likely to be obese than white women. Approximately 53% of
non-Hispanic black women and 51% of Mexican-American women 40-59 years
of age were obese, compared with about 39% of non-Hispanic white women of
the same age. Among women 60 years and older, 61% of non-Hispanic black
women were obese compared with 32% of non-Hispanic white women and 37%
of Mexican-American women [2].
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Fig. 2.1 Prevalence of obesity, by age, race/ethnicity, and sex, adults aged 20 years and older:
United States, 2005-2006. (Source: CDC/NCHS, National Health and Nutrition Examination
Survey) (1) Significantly different from the non-Hispanic white population (2) Significantly differ-
ent from the non-Hispanic white and Mexican-American population. Note: Obesity is defined as
body mass index>30

While NHANES provides data on non-Hispanic blacks and Mexican Americans,
the survey does not include sufficient numbers of people from other minority
backgrounds. Other data sources, do, however, indicate obesity prevalence is also
higher across adult age ranges for American Indians and Alaska Natives, other
Hispanic populations, Native Hawaiians, and Pacific Islanders when compared with
non-Hispanic whites [4-5]. Studies also have found that the longer racial/ethnic
minority immigrants are in the United States; the prevalence of obesity increases
and approaches rates seen among US-born citizens [6-8].

Analysis of data over the past three decades reveals that the prevalence of over-
weight has increased at an average annual rate of approximately 0.3-0.9 percentage
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points across different racial/ethnic population groups. Assuming a similar increase
in trends, it is estimated that by 2015, 75% of US adults are likely to be overweight
or obese. Given the existing disparities in prevalence, some population groups will
be more seriously affected: it is projected that among men, 78% of Caucasians,
66% of African Americans, and 82% of Hispanics will be overweight and among
women, 69% of Caucasians, 87% of African Americans and 80% of Hispanics will
be overweight [9].

1.2 Children and Adolescents

The prevalence of obesity has tripled since 1980 among children 6-11 years of age
and adolescents 12—17 years of age, and as in adults, racial/ethnic disparities in
obesity prevalence are also seen in children and adolescents [10—12]. A recent study
showed that these disparities may begin as early as by 4 years of age. (See Fig 2.2).
Because it is estimated that about half of youngsters who are overweight as children
will remain overweight in adulthood and that 70% of those who are overweight
by adolescence will remain overweight as adults [13], it is critical that targeted
efforts be made to establish positive, lifelong eating and exercise habits during
childhood.
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Fig. 2.2 Body mass index for age at or above the 95th percentile by race/ethnicity in 1999-2006.
[92]

Although the overall prevalence of childhood obesity continued to increase dur-
ing the first half of this decade (17% in 2006 vs. 14% in 2000), the differences
by race/ethnicity appear to be diminishing, in part due to increases in obesity
in non-Hispanic white children. Over time, non-Hispanic black children have
experienced the steepest increase in overweight, as compared to Mexican American
and non-Hispanic white children [14]. While there was no significant change in
prevalence rates between 2003-2004 and 2005-2000, further data tracking will be
needed to determine if rates have indeed reached a plateau.

The most recent NHANES data showed that for boys ages 611 years of age, the
prevalence rate of obesity (defined as >95% of the 2000 BMI-for-age growth charts)
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was highest for Mexican American boys (27%), followed by non-Hispanic black
boys (18.6%) and non-Hispanic white boys (15.5%). Among girls, non-Hispanic
black girls had the highest prevalence (24%), followed by Mexican American girls
(19.7%) and non-Hispanic white girls (14.4%) [10].

For adolescent boys, the rate of obesity was higher among Mexican American
boys (22.1%) than among non-Hispanic white boys (17.3%) and non-Hispanic black
boys (18.5%) [10]. Data from NHANES III (1988-1994) through NHANES 2003—
2006 showed that the largest increases in the prevalence of obesity occurred among
non-Hispanic black boys (7.8%) and Mexican American boys (8.0%) compared
to non-Hispanic white boys (5.7%). Among non-Hispanic white boys, the preva-
lence of obesity increased from 11.6 to 17.3%. Among non-Hispanic black boys,
the prevalence of obesity increased from 10.7 to 18.5%. Among Mexican American
boys, the prevalence of obesity increased from 14.1 to 22.1%.

Non-Hispanic black adolescent girls had the highest prevalence of obesity
(27.7%) compared to that of non-Hispanic white (14.5%) and Mexican American
(19.9%) girls [10]. Data from NHANES III (1988-1994) through NHANES 2003—
2006 showed that non-Hispanic black girls experienced the largest increase in the
prevalence of obesity (14.5%) compared to non-Hispanic white girls (7.1%) and
Mexican American (10.7%) girls. Among non-Hispanic white girls, the prevalence
of obesity increased from 7.4 to 14.5%. Among non-Hispanic black girls, the preva-
lence of obesity increased from 13.2 to 27.7%. Among Mexican American girls, the
prevalence of obesity increased from 9.2 to 19.9%. See Fig. 2.3 These rates may
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Fig. 2.3 Obesity*, adolescents 12-19 years, by gender and race/ethnicityt, US, 1976-2006
*BMI at or above the sex- and age-specific 95th percentile BMI cutoff points from the 2000 sex-
specific BMI-for-age CDC Growth Charts. {Persons of Mexican origins may be of any race. Data
estimates for white (non-Hispanic) and African American (non-Hispanic) races for 1999-2002
may not be strictly comparable with estimates for earlier years because of changes in Standards
for Federal data on Race and Ethnicity. The differences in overweight estimates for current and
earlier standards for these race categories do not exceed 0.5 percentage points. £Data for Mexican
Americans are for 1982-1984
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be related in part to differences in stages of pubertal maturation. Girls who mature
early tend to have higher a BMI during the teenage years than girls who mature
later [15], and this relationship appears to be strongest in non-Hispanic black girls
[16]. On average, these girls undergo pubertal maturation earlier than non-Hispanic
white girls, which may account for some of the racial differences seen in adolescent
obesity.

Based on current trends, it is projected that by 2015, for children ages 6-11
years, the prevalence of overweight will be 23%' Among boys, 22% of non-
Hispanic whites, 24% of non-Hispanic blacks and 33% of Mexican Americans
will be overweight. Among girls, 19% of non-Hispanic whites, 31% of non-
Hispanic blacks, 22% of Mexican Americans will be overweight. For adolescents
aged 12-19 years, the prevalence of overweight will be 24%. Among males, 23%
of non-Hispanic whites, 25% of non-Hispanic African Americans, and 28% of
Mexican Americans will be overweight. Among females, 19% of non-Hispanic
whites, 32% of non-Hispanic blacks, and 22% of Mexican Americans will be over-
weight [9].

1.3 Socioeconomic Disparities

Population-based surveys also indicate a higher prevalence of obesity in populations
with lower socioeconomic status (SES) [17-18]. Because of the association between
race/ethnicity and socioeconomic status, some have hypothesized that differences
in obesity among different racial/ethnic minorities might be easily explained by
individual SES. Recent studies, however, have indicated that the racial/ethnic dif-
ferences in obesity cannot be explained by SES alone; that two commonly used
markers for SES — education and income — do not reflect SES level equally across
racial/ethnic groups; and that the relationship between race/ethnicity, SES, gender,
and obesity is quite complex [9]. For example, Wang and colleagues report that over-
all, those with less than a high school education tend to have higher rates of obesity
than those with more education, although non-Hispanic black women are an excep-
tion and had the lowest prevalence of obesity when compared to those with more
education. SES differences in children and adolescents appear to be equally com-
plex and inconsistent across ethnicity, age, and gender [19-21]. Recent NHANES
data, for example, shows an inverse association of obesity prevalence with SES in
non-Hispanic white girls, while higher SES was associated with higher obesity rates
in non-Hispanic black girls.

A number of recent studies have also attempted to determine the extent to which
neighborhood location may be related to obesity rates. In a study conducted by
Drewnowski and colleagues, the authors concluded that neighborhood property val-
ues in the Seattle area predict local obesity rates better than education or income
level [22]. For each additional $100,000 in the median price of homes, obesity rates
in a given ZIP code dropped by 2%, and obesity rates reached 30% in the most
deprived areas but were only around 5% in the most affluent ZIP codes.
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1.4 Geographic and Urban—Rural Differences

Geographic variation in obesity has been reported by state and by degree of urban-
ization. Obesity rates remain highest in Southern states, according to the 2007
Behavioral Risk Factor Surveillance System (BRFSS) survey, nine of the top ten
most obese states were in the South. In addition, all ten states with the highest rates
of diabetes and hypertension, nine of the ten states with the highest rates of phys-
ical inactivity, and eight of the ten states with the highest rates of poverty are in
the South. Northeastern and Western states have the lowest obesity rates [23]. The
highest prevalence of obesity was seen in Mississippi, West Virginia, and Alabama,
while the lowest prevalence was seen in Colorado and Hawaii [24]. Results of
the National Health Interview Survey show that rural populations, when compared
to urban and suburban populations, have a higher prevalence of obesity [25-
27]. Differences in obesity rates among these population groups may also reflect
socioeconomic differences, with rural areas tending to experience higher levels of
poverty [25].

2 Implications for Cancer Incidence and Mortality

Because of the impact that excess weight has on cancer risk, current and projected
trends in overweight and obesity among all population groups threaten to jeopardize
progress made in cancer incidence and mortality since the early 1990s. In the United
States, overweight and obesity contribute to 14-20% of all cancer-related mortality
[28]. Overweight and obesity are clearly associated with increased risk for develop-
ing many cancers, including cancers of the breast in postmenopausal women, colon,
endometrium, adenocarcinoma of the esophagus, and kidney. Evidence is highly
suggestive that obesity also increases risk for cancers of the liver, prostate, stom-
ach, pancreas, gallbladder, thyroid, ovary, and cervix, and for multiple myeloma,
Hodgkin’s lymphoma, and aggressive prostate cancer.

Increasing evidence also suggests that overweight and obesity increases the risk
of breast cancer recurrence and decreases survival, and evidence is accumulating
regarding other sites, as well [29-32]. Related diet and physical activity behav-
iors may also play a role in recurrence. Consumption of the typical “Western” diet
among colorectal cancer survivors has been associated with a 3.5 times increased
risk of recurrence [33]. The Women’s Intervention Nutrition Study (WINS) demon-
strated reduced risk of breast cancer recurrence among intervention subjects fol-
lowing a low-fat diet as compared to controls (9.8% vs 12.4%) [34]. In the Nurses
Health Study, higher levels of post-treatment physical activity were associated with
a 26-40% reduction in the risk of breast cancer recurrence, breast cancer-specific
mortality, and all-cause mortality [35].

Thus overweight and obesity are such strong risk factors for so many differ-
ent types of cancers, and given disparate rates of overweight and obesity among
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racial/ethnic minority populations, it is likely that excess weight plays a role, at least
in part, in the disparities in cancer incidence seen among these population groups.

2.1 Racial and Ethnic Differences in Cancer Incidence
in the United States

Compared with non-Hispanic whites, African Americans experience higher inci-
dence rates for cancers of the colorectum, lung, prostate, liver, kidney, and cervix,
and Hispanics, Asians, and Pacific Islanders experience higher incidence of cancers
of the liver, stomach, and cervix [36]. The causes of these inequalities are complex
and are predominantly thought to reflect social and economic disparities as opposed
to biologic differences associated with race/ethnicity. These include inequalities
in work, wealth, income, education, housing and overall standard of living, bar-
riers to high-quality health care, and racial discrimination. Environmental issues
that affect access to and availability of healthy, affordable foods and opportunities
for safe, enjoyable physical activity, thus contributing to disparities in overweight
and obesity, are part of the complexity of factors influencing disparities in cancer
incidence.

Studies that look specifically at obesity and risk of cancer in minority populations
are limited. There is some evidence that, among African American women, the risk
of breast cancer associated with obesity may be absent or less than that of other
population groups [37-39]. However, a recent report showed that African American
women who have a high BMI are more likely to have an advanced stage of breast
cancer at diagnosis [40]. Another report showed that obese Hispanic women were
twice as likely to develop breast cancer as non-obese Hispanics, but the researchers
did not detect a difference in risk for obese Hispanic women before and after
menopause [41].

Some have hypothesized that women with higher BMI’s may be less likely to
undergo recommended cancer screening tests, such as Pap tests and mammogra-
phy, because of embarrassment and/or discomfort associated with these tests. While
a number of studies have shown that obese white women were significantly less
likely to undergo cervical or breast cancer screening, in part because of feelings
of embarrassment and/or discomfort associated with these screenings, BMI was
not associated with mammography utilization in African American women, nor
Pap testing among African American or Hispanic women, although overweight and
obese Hispanic women were more likely than normal weight Hispanic women to
cite cost concerns as a reason for not undergoing screening [42].

2.2 The Bottom Line

Current trends in obesity have already negatively impacted cancer rates in the United
States. Increasing trends in adenocarcinoma of the esophagus and kidney cancer
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have been attributed to, in part, the increasing rates of obesity [43—45]. And while
the incidence of both colorectal cancer and postmenopausal breast cancer continues
to decline, according to the American Cancer Society, it is likely that the declines in
both would have started earlier and would have been steeper had it not been for the
increasing prevalence of obesity. Efforts to curtail and ultimately reverse the obesity
epidemic among all population groups are likely to have a considerable impact on
reducing incidence rates of the many cancers that are impacted by excess weight.

3 Determinants of Obesity

The determinants of obesity in the United States are complex, numerous, and
involve a combination of social, economic, and other environmental effects, as
well as individual behavior effects. When considering why trends in overweight
and obesity have increased so dramatically overtime, it is necessary to consider the
individual factors that play a role, but the broader environment in which individual
food and physical activity choices occur must be taken into account. Indeed, based
on the rapidity with which overweight and obesity trends have increased among all
population groups, it is likely that social, economic, and other environmental factors
— rather than individual behavior factors — have been key drivers of the accelerating
trends over the past three decades.

3.1 Behavioral Determinants of Obesity

A variety of individual factors have been associated with overweight and obesity.
These include, but are not limited to, fruit and vegetable consumption, fast-food
intake, soft drink consumption, television time, breastfeeding, and physical activity
levels. Racial/ethnic differences in some of these factors may contribute in part to
disparities seen in obesity rates among different population groups.

3.2 Fruit and Vegetable Consumption

Emerging evidence suggests that increasing fruit and vegetable consumption may be
associated with lower rates of obesity. While more research is needed to determine
the exact relationship between produce consumption and weight, there are many
benefits to consuming a diet high in fruits and vegetables. Unfortunately, consump-
tion levels among both adults and youth, including by race/ethnicity, have been
essentially flat for years.

Among adults, 2007 BRFSS data indicate that while overall consumption of
fruit and vegetable is low, there is little difference in fruit and vegetable consump-
tion by race/ethnicity: 24.1% non-Hispanic whites, 23.1% of non-Hispanic blacks,
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and 24.7% of Mexican Americans report eating five or more servings of fruit and
vegetable a day [24].

Similar to adults, overall consumption of fruits and vegetables remains low
among youth. Overall, only 21.4% of youth consume fruits and vegetables five or
more times a day. Only 18.8% of non-Hispanic white youth, 24.9% of non-Hispanic
black youth, and 24% of Mexican American youth report eating the recommended
number of fruit and vegetable servings [46].

3.3 Fast-Food Intake

Fast-food consumption is associated with consumption of more calories, more
saturated fat, fewer fruits and vegetables, and less milk [47—49]. Racial/ethnic dif-
ferences in total calorie and fat consumption have been linked in part to high levels
of fast-food consumption [48, 50]. Data indicates that fast food currently makes up
nearly three-quarters of total restaurant visits [51] and that approximately one-fifth
of restaurant meals were purchased from a car (e.g., drive-through or curbside) in
2005, up from 14% in 1998 [52].

Despite the addition of healthier items such as salads to restaurant menus, the top
five most popular foods ordered in restaurants in 2005, for consumption on-site or
take out, were for men — hamburgers, french fries, pizza, breakfast sandwiches, and
side salads; for women — french fries, hamburgers, pizza, side salads, and chicken
sandwiches; for students ages 18-24 — french fries, hamburgers, pizza, Mexican
foods, and chicken sandwiches; and for children under age 6 — french fries, chicken
nuggets, pizza, hamburgers, and ice cream [52].

3.4 Physical Activity

Similar to fruit and vegetable consumption, the majority of adults do not get the
minimum recommended amount of moderate physical activity. Overall, only 48.9%
report meeting recommendations, and only 50.9% of non-Hispanic white adults,
41.3% of non-Hispanic black adults, and 45.1% of Mexican Americans report
meeting the recommended 30 min of moderate activity five or more days per
week [24].

Data on youth are even more dismal: overall, only 34.7% of youth meet the rec-
ommended 60 min minimum on five or more days per week. Thirty seven percent
of non-Hispanic white youth, 31.1% of non-Hispanic black youth, and 30.2% of
Mexican American youth report meeting the minimum recommendation [46].

Additional issues related to body image and perception of weight status may play
arole in individual behaviors regarding diet and physical activity factors. For exam-
ple, studies have shown that compared to women of other race/ethnicity, African
American women are more likely to accept a larger ideal body image [53-55], and
also appear to be less likely than non-Hispanic white or Mexican American women
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to report they are trying to lose weight [56]. In addition, overweight and obese non-
Hispanic blacks, compared to their non-Hispanic whites, were disproportionately
more likely to categorize themselves as being “about the right” weight [57]. While
these differences exist, the extent to which these factors may influence eating and
physical activity behaviors is not currently known.

3.5 Television Time

Increasing time spent watching television has been associated with excess weight
among youth, in part because of its sedentary nature, but also due to increased snack-
ing that occurs while watching television and the amount of exposure to food- and
beverage-related advertisements that are viewed. Among youth, it has been reported
that non-Hispanic black youth and Mexican American youth spend significantly
more time watching TV than do non-Hispanic white youth. In 2007, 27.2% of non-
Hispanic white youth, 62.7% of non-Hispanic black youth, and 43% of Hispanic
youth report watching three or more hours of television per day [46]. Media use dif-
fers, as well, by socioeconomic status: low-income youth spend more time watching
TV than higher income children. In addition, the lower the education of the parent,
the more likely it is that a child will have a television in the bedroom and that the
family will watch television during meals, both of which are associated with higher
caloric intake [58].

3.6 Breastfeeding

Breastfeeding is associated with a reduced risk of obesity in children and is recom-
mended by CDC as a “promising approach” to prevent obesity. Breast feeding rates
have been increasing for all population groups, although non-Hispanic black women
are less likely to breast feed immediately post-birth and to still be breastfeeding at
six months, compared to Mexican American and non-Hispanic white women [59].

3.7 Environmental Influences on Obesity

American society has become what has been termed “obesogenic,” characterized
by environments that promote increased food intake; less healthy, energy-dense
foods; and physical inactivity. While many Americans would like to adopt a healthy
lifestyle, substantial barriers exist that make it difficult for many to follow nutrition
and physical activity recommendations. Indeed, current trends toward increasing
portion sizes, both at home and while eating out [13, 60—62]; increased consumption
of high-calorie convenience foods, sugar-sweetened beverages and meals outside the
home; and declining levels of physical activity are all factors that have contributed
to the obesity epidemic [29, 63—-64]. In addition, more time spent working outside
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of the home and more households with multiple wage earners reduce the amount
of time available for meal preparation, resulting in increased consumption of meals
outside the home, which tend to be higher in calories and less nutritious than foods
prepared at home [65]. Portion sizes, especially of high-energy dense foods, have
increased over time, and the availability of these is extensively marketed by restau-
rants, supermarkets, and food and beverage companies [13, 60, 62]. Reductions in
leisure time, increased dependence on automobiles for transportation, and increased
availability of electronic media all contribute to reduced physical activity [63, 64].
Increasing evidence also indicates that the built environment has the potential to
impact obesity and physical activity levels [66, 67]: limited access to sidewalks,
parks, and recreation facilities is associated with greater risk of obesity [68], while
neighborhoods that are designed to facilitate walking and safe physical recreation
tend to have lower obesity rates [66].

While these environmental issues impact the entire population, recent studies
have demonstrated that racial/ethnic minority and low income groups may be espe-
cially impacted by these issues. Less availability of and access to affordable healthy
foods; the marketing and availability of energy —dense foods and beverages; safety
concerns that may limit opportunities for physical activity; and other factors may
help explain, in part, why obesity does not affect all population groups equally.

3.8 The Food Environment

Numerous studies have reported on differences in the accessibility of supermarkets
in neighborhoods made up of predominantly racial/ethnic minority and/or low-SES
residents. Access to supermarkets increases access to healthy foods and has been
associated with more healthful diets, greater consumption of fruits and vegeta-
bles, and lower rates of obesity [69, 70]. In one study, communities with a greater
proportion of ethnic minority residents were found to have approximately 30%
fewer supermarkets that carry high-quality fresh fruits and vegetables and afford-
able healthy foods such as whole grains, low-fat dairy products, and meats. In
another, African American and Hispanic neighborhoods had fewer chain supermar-
kets compared with white and non-Hispanic neighborhoods by about 50 and 70%,
respectively [71]. Yet another study found that the poorest neighborhoods in Detroit
with a high percentage of African American residents were further away from the
closest supermarket than neighborhoods that were not as poor and with a lower
percentage of African American residents [72]. Limited access to supermarkets fre-
quently results in residents shopping for food at local convenience stores, where
healthy food options tend to be of lesser quality and more expensive [73]. For exam-
ple, one study reported that although low-fat milk was available in the majority of
the smaller grocery stores in areas whose residents were predominantly Hispanics
and those of low-SES status, some stores charged more for low-fat milk than for reg-
ular milk [74]. Evidence also suggests that higher prices for healthier foods have an
effect on children’s weight: a recent study of elementary school children concluded
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that lower gains in BMI between kindergarten and third grade were seen among chil-
dren living in areas with lower prices of fruits and vegetables. These effects were
larger for low-SES children, as well as Asian and Hispanic children [75].

Coupled with limited access to supermarkets is potentially increased access to
fast-food restaurants in neighborhoods with predominantly black and low-SES res-
idents. Block and colleagues [50] found that neighborhoods where 80% of the
residents were African American had 2.4 fast-food restaurants per square mile
compared to neighborhoods where 80% of the residents were non-Hispanic white
that had only 1.5 fast-food restaurants per square mile. The implication of this is
that there were six more fast-food restaurants in an average-sized shopping area
for the predominantly African American versus predominantly white neighbor-
hoods. Another study conducted in California examining the availability of types of
restaurants found that compared with restaurants in more affluent areas with fewer
African Americans, restaurants in less affluent neighborhoods with more African
American residents were more likely to be fast food and/or fast casual, and less
likely to offer healthier options [76]. The availability of fast-food restaurants is
an important consideration within discussions regarding the obesity epidemic, as
higher consumption of fast food is associated with higher caloric intake, higher
saturated fat intake, lower consumption of fruits and vegetables, and possibly
obesity.

Another important food-related factor impacting socioeconomically disadvan-
taged communities is the relative costs of low-calorie versus high-calorie foods.
Calorie for calorie, refined grains, added sugars, and fats are relatively inexpensive,
while more nutrient-dense foods such as fruits, vegetables, and whole grains tend
to cost more [77], and the price disparity between the low-nutrient, high-calorie
foods, and healthier food options continues to grow. While fats and sweets cost only
30% more than 20 years ago, the cost of fresh produce has increased more than
100%. More recent studies in Seattle supermarkets showed that foods with the low-
est energy density (mostly fresh vegetables and fruit) increased in price by almost
20% over 2 years, whereas the price of energy-dense foods high in sugar and fat
remained constant [78]. Therefore, even in neighborhoods where supermarkets are
available, low-income residents may purchase a relatively higher calorie diet of less
expensive, higher calorie foods, and indeed, studies have suggested that lower cost
foods make up a greater proportion of the diet of lower income individuals [79]. In
US Department of Agriculture (USDA) studies, female recipients of food assistance
had more energy-dense diets, consumed fewer vegetables and fruit, and were more
likely to be obese.

In addition to increased access to fast food and less expensive, energy dense
foods, racial/ethnic minorities may be exposed to more advertisements for low-
nutrient foods, due to both targeted marketing as well as higher rates of television
viewing. Tirodkar and colleagues found that more food commercials are aired dur-
ing black prime time than general prime time (4.78 per 30 min program vs. 2.89 per
30 min program on general prime time). The researchers also found that 30% of the
food commercials featured candy and 13% featured soda, significantly more than
on general prime time [80].
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Because of their heavy media use, ethnic minority and low-income youth are
exposed to a great deal of food advertising at home, and research has found that
such advertising can affect children’s food preferences even after a brief exposure
[81]. Findings related to time spent watching television are important to consider
within the context of addressing obesity trends: many more studies have confirmed
that television-watching is associated with obesity, in part because of its sedentary
nature but also because of the advertisements that are viewed and related snacking
while watching [82].

3.9 The Physical Activity Environment

In addition to disparities in the access to and availability of healthy foods among
racial/ethnic minorities and low-SES populations, a few studies suggest that dispar-
ities also exist in the built environment, which is likely to contribute to differences
in physical activity among population groups, particularly among low-income pop-
ulations. Access to parks, gyms, and other opportunities for physical activity —
such as the availability of sidewalks and the close proximity of residential areas to
stores, jobs, schools, and recreation centers — have been shown to contribute to more
physically active lifestyles [83—84]. However, Powell and colleagues studied 409
communities and found significantly fewer sports areas, parks, greenways, and bike
paths in high-poverty areas when compared to areas with lower poverty rates [85].
Additionally, even when these facilities are available, cost factors, distance from
exercise facilities, and transportation availability may still affect access among low-
income populations [86—87]. Heavy traffic, lack of street lighting, unleashed dogs,
high crime rates, and lack of sidewalks and traffic calming measures are other factors
that may present barriers to physical activity, particularly in low-income areas.

A recent systematic review of the built environment and health behaviors among
African Americans found that associations between the built environment and phys-
ical activity among African Americans were inconsistent [88]. In some but not all
studies, light traffic and the presence of sidewalks were significantly associated with
higher levels of physical activity among those living in both metropolitan and non-
metropolitan areas. Similarly, safety from crime was associated with higher activity
levels among urban participants in some but not all studies.

A variety of studies have been conducted to examine the built environments’
impact on physical activity among youth [89]. In low-income urban communities,
the built environment appears to have a larger impact on children’s physical activity
than that of adults. Many adults in these communities must rely on public trans-
portation to get to and from work, for shopping, and for other activities, and must
spend time being physically active to access such transportation. For safety rea-
sons, however, parents may restrict their children’s outdoor activities, particularly
when no adult is home. Indeed, a recent study suggests that social factors — such as
increased social contact and the availability of a network of parents who know each
other and can watch out for each other’s children — may have more of an impact on
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children’s activity levels than factors associated with the physical environment [90].
In low-income communities, it is also possible that family work schedules, discre-
tionary time, money, and transportation challenges may make it difficult for parents
and caregivers to transport children to sports and other recreational activities.

4 Improving Public Health and Reducing Disparities
in Obesity — What Will It Take?

Addressing the extraordinary increase in obesity among all population groups —
and especially among those of racial/ethnic minority groups and of low SES — will
require a broad range of strategies that include policy and environmental changes
that improve the access of and availability of healthy, affordable, high-quality foods
and opportunities for safe, enjoyable physical activity, as well as strategies that
empower individuals with the knowledge and skills they need to make healthy food
and physical activity choices.

While many factors have been identified as contributing to the obesity trends that
the United States has experienced over the last three decades, effectively address-
ing racial/ethnic and socioeconomic disparities in obesity will require in-depth
knowledge of how these factors affect these populations disproportionately; how
the interplay of social, economic, and cultural considerations specific to particular
minority groups further impact these factors; and ultimately, as with any popula-
tion group, identifying those combination of strategies that will be most effective in
removing barriers to making healthy food and activity choices.

Much more research, however, is needed to help guide action to reduce obe-
sity levels and address disparities among minority populations. From identifying
the impact that different home environments have on obesity rates, to understand-
ing the impact that food advertising and marketing have on particular racial/ethnic
minority groups, to quantifying neighborhood characteristics which will be most
successful in facilitating physically active lifestyles among both youth and adults,
many questions remain to be answered.

In the meantime, however, lessons learned from other public health move-
ments can provide guidance to public health and other professionals working to
improve the nutritional and physical activity environments of racial/ethnic com-
munities. Indeed, the tobacco epidemic exemplifies the importance of policy and
environmental changes in positively influencing health behaviors. Adult per-capita
cigarette consumption increased steeply from 1910 until 1964, when the first US
Surgeon General Report publicized the health hazards of smoking. However, efforts
that focused primarily on public education produced only a gradual decrease in
cigarette consumption from 1964 through the early 1980s [91]. It was the subsequent
introduction of community-wide policy and environmental change approaches that
produced much larger reductions in cigarette smoking among children and adults,
beginning in the mid-1980s. These included restrictions on cigarette advertising,
increases in the price of tobacco products through taxation, laws preventing expo-
sure to secondhand smoke in public places, and restrictions on the access of children
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to tobacco products. Only recently have communities begun to strategically con-
sider policy and environmental approaches that might promote improved nutrition
and physical activity at the population level, and it is likely that among all popula-
tion groups, it is these types of changes that will be instrumental in reducing obesity
rates.

Government agencies, industries, non-profit organizations, schools, communi-
ties, the media, public health professionals and other professionals, and individuals
all need to play an active role in the growing national, state, and local efforts to
combat the obesity epidemic. Health care professionals and community leaders, in
particular, have new opportunities to provide leadership in promoting policy and
environmental changes in their communities that will help reduce obesity levels and
the racial, ethnic, and socio-economic disparities in obesity seen today.
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