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Introduction

Race/ethnic and socioeconomic status (SES)
disparities in obesity have important implications
for the health and wellbeing of the
U.S. population. Obesity is associated with
adverse outcomes including discrimination in
the workplace and health care settings, elevated
levels of disability and morbidity, reduced earn-
ings, increased risks of death, and limited access
to health care. Thus, efforts to close race/ethnic
and SES disparities in obesity may reduce
disparities in other important outcomes. Our
chapter describes current disparities in obesity,
reviews evidence about the mechanisms that
likely give rise to disparities in obesity, and
considers the major policy and intervention
frameworks that may support efforts to shift
disparities in obesity in the U.S. population.
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Surveillance and Measurement
Disparities

Race/ethnic and SES disparities in obesity are
substantial. Among adults in 2017-2018, 42%
of non-Hispanic whites were obese (BMI > 30.0),
compared to 50% of non-Hispanic blacks, 45% of
Hispanics, and just 17% of non-Hispanic Asians
(Hales et al., 2020). Although the prevalence of
obesity is lower among Asians than among other
race/ethnic groups, evidence suggests that Asian
subpopulations may experience health risks at a
lower BMI than other race/ethnic groups (Jih
et al., 2014). Among children in 2017-2018,
16% of non-Hispanic whites were obese
(BMI > 95th percentile on growth charts), com-
pared to 24% of non-Hispanic blacks, 26% of
Hispanics, and 9% of Asians (Fryar et al,
2020). Important disparities by SES are also pres-
ent. The prevalence of obesity is 12 percentage
points lower among those who have a college
degree than among those who have a high school
degree or less education, and is 8 percentage
points lower among those who are >350% of the
federal poverty line than among those who are
<130% of the federal poverty line (Ogden et al.,
2018).

Notably, growth in the burden of obesity is not
shared equally by all. Demographic and epidemi-
ologic research finds increasing obesity across
most groups in the U.S. in recent decades, with
the fastest increases among blacks and Mexican
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Americans, and slower increases among Asians
of Indian descent, immigrants, and those with
higher income or education (Ford et al., 2011;
Krueger et al., 2014; Ogden et al., 2018). Draw-
ing on age-period-cohort models, demographers
find that birth cohorts play a central role in
driving the increases in obesity over time
(Masters et al., 2013; Reither et al., 2009; Yang
et al., 2021). Within cohorts, blacks tend to have
higher body masses than whites, in addition to
persistent disadvantages across age groups. Body
mass also increases across birth cohorts for all
education groups. These findings emphasize that
cohorts may be more important than period
effects for driving disparities in our population,
suggesting the need to identify the early life
factors that drive obesity.

Self-Reports Versus Objective Measures

Demographers rely on population samples to
study obesity, and some of those samples rely
on self-reported heights and weights (the
measures used to calculate body mass and obe-
sity). However, self-reported heights and weights
may be biased due to social desirability, lack of
knowledge, or rounding errors. Individuals tend
to report taller heights and lower weights than
observed with objective measures, leading to
under-estimates of obesity (Gorber et al., 2007).
One study finds that only 57% of adults who are
underweight (i.e., BMI < 18.5), based on objec-
tively measured heights and weights, are classi-
fied as underweight when using self-reported
heights and weights. Similarly, only 72% of
those who are extremely obese (i.e., BMI > 40),
based on objective measures, fall into that same
group when relying on self-reported heights and
weights (Stommel & Schoenborn, 2009).

The accuracy of self-reported heights and
weights varies across race/ethnic groups and
by SES, potentially confounding efforts to
understand the magnitude, determinants, or
consequences of disparities in body mass that
are measured from self-reports. Among adults,
blacks and some Hispanic groups tend to overes-
timate their self-reported heights relative to

P. M. Krueger et al.

whites, and those with college degrees tend to
underestimate their weight relative to those with
less than a high school education (Stommel &
Schoenborn, 2009). These differences do not
always translate into significant differences in
average body masses from objectively measured
and self-reported measures, although college-
educated individuals do have significantly lower
body masses when using self-reported heights
and weights rather than objective measures
(Stommel & Schoenborn, 2009). Among
adolescents, correlations between observed and
self-reported heights, weights, and body masses
range from 0.79 to 0.95, and the correlation
between self-reported and observed body masses
is significantly smaller for blacks than for whites
(Strauss, 1999). Notably, errors in self-reported
measures and observed measures appear constant
across time for all race/ethnic groups (Hattori &
Sturm, 2013).

Although understanding the impact of
misreported heights and weights on mean levels
of body mass is important, errors in self-reports
may have a larger impact on understanding
disparities at either end of the body mass distribu-
tion. This is especially problematic given that
race/ethnic differences in average body mass
understate the vast over-representation of blacks
and Native Americans among the most obese,
and Asian Americans among the underweight
(Denney et al.,, 2004). To our knowledge, no
comparable work has examined whether the
shape of the body mass distribution differs across
levels of SES, suggesting a direction for future
research. For example, lower SES individuals
may have divergent experiences and be
concentrated at the tails of the body mass distri-
bution (e.g., very obese and underweight),
whereas lower SES individuals may be more
likely to gravitate to the normal weight or over-
weight points in body mass distribution.

Population surveys increasingly include objec-
tive measures of height and weight (e.g., National
Health and Nutrition Examination Survey,
National Longitudinal Study of Adolescent
Health, Health, and Retirement Study). Measured
heights and weights may be especially important
during adolescence and at older ages, when body
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mass can change rapidly, with important
implications for race/ethnic and SES disparities.

Incidence and Prevalence

Most research on obesity focuses on preva-
lence—the obesity status of individuals at the
time of measurement. Prevalence measures are
useful for describing race/ethnic or socioeco-
nomic disparities in body mass at a given moment
in time, or for tracking disparities over time.
Fewer studies examine rates of new cases of
obesity, or rates of recovery from obesity.
Demographers, however, have methodological
tools for examining rates of incidence and recov-
ery (e.g., survival models) and the time spent in
specific states (e.g., life tables). These tools are
useful for identifying factors that are associated
with transitions to higher or lower body masses in
the population, and to understand which groups
are likely to spend more or less time at specific
body masses.

A handful of studies show that the incidence
of obesity is higher among black and Hispanic
children than among whites, and is higher among
children in lower income families than in higher-
income families (Cunningham et al.,, 2014;
Gordon-Larsen et al., 2004; Strauss & Knight,
1999; Tran et al., 2016). Further, among children,
transitions from obese or overweight statuses to
normal weight are relatively common (Gordon-
Larsen et al., 2004; Tran et al., 2016). Multistate
life tables show that children who are obese at age
3 can expect to live 3.1 of the next 13 years in the
normal weight status if they are white, 1.9 years
in the normal weight status if they are Asian,
1.4 years in the normal weight status if they are
black, and just 0.9 years in the normal weight
status if they are Hispanic (Tran et al., 2016).
Blacks and Hispanics are especially unlikely, rel-
ative to whites or Asians, to transition to lower
body masses throughout childhood.

Studies of incidence and recovery require lon-
gitudinal data with repeated measures of height
and weight ideally focused at stages of the life
course (e.g., childhood, old age) where body
masses may change frequently. Studies like
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these could allow us to advance research on
body mass disparities in several ways. First,
researchers could examine how often individuals
in the population lose weight, in the absence of
major interventions, and how that weight loss
varies across race/ethnic and SES groups.
Second, researchers could examine whether the
factors that drive disparities in new cases of
obesity differ from the factors that drive
disparities in recovery to lower body masses.
Third, researchers could examine the duration of
time spent in normal weight, overweight, or obese
statuses over some span of time, allowing them to
consider the impact of cumulative exposures to a
given body mass status to health outcomes among
race/ethnic and SES groups.

Mechanisms

Numerous  studies have examined the
mechanisms that drive race/ethnic and SES
disparities in obesity. We review studies that
consider the behavioral, biological, neighbor-
hood, and social mechanisms that could plausibly
have population-level impacts. The diversity of
mechanisms considered reflects the failure of sim-
ple behavioral interventions to reverse the tide of
the obesity pandemic, and the breadth of factors
that give rise to disparities in obesity. Through-
out, we note areas where additional research
might advance the literature.

Behaviors

Diet and Physical Activity Diet (caloric intake)
and physical activity (energy output) together
create energy balance—when caloric intake
exceeds energy output, then individuals gain
weight. Current trends in caloric intake and phys-
ical activity suggest that the prevalence of obesity
will increase in the future, and racial and SES
disparities will continue to widen (Basu et al.,
2014). Modest changes in caloric intake and
physical activity could reduce the prevalence of
obesity in the coming decades, but those changes
would have to be larger among non-whites and
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low-SES groups to close those disparities. For
example, even if blacks reduced their caloric
intake by over 500-kilocalories per day, black-
white disparities in obesity would persist into the
future, due to metabolic constraints in how fast
individuals can lose weight. Further, individuals
with lower SES would need to reduce caloric
intake by 72 kilocalories per day, or increase
physical activity by 14 minutes per day, to
achieve the same prevalence of obesity as the
middle-income population (Basu et al., 2014).

The consumption of calorically dense foods
varies across race/ethnic and SES groups, and
may partially explain disparities in obesity. For
example, the frequency of eating fast food is
higher among blacks than among whites, and
among those with 12 years of schooling than
among those with college degrees (Kant et al.,
2015). Similarly, the consumption of sugar-
sweetened beverages is higher among black,
Mexican American, and non-Mexican Hispanic
populations than among whites, and higher
among those with less education or income than
among those with higher SES (Bleich et al., 2018;
Han & Powell, 2013). Low water consumption is
associated with higher consumption of sugar-
sweetened beverages (Rosinger et al.,, 2019).
Remarkably, one-fifth of the U.S. population
reports no water consumption on a given day.
Tap water consumption is lower among blacks
and Hispanics relative to whites, and among
those with less education than among those with
more education (Rosinger et al., 2018).

Overall diet quality also varies across race/
ethnic and SES groups. Compared to white chil-
dren, Hispanic children are more likely to eat
greens, beans, seafood, and plant proteins,
whereas black children are less likely to eat
whole fruits or dairy (Thomson et al., 2018).
Among adults, poor quality diets (based on
standards from the American Heart Association)
are more common among blacks and Hispanics,
relative to whites, and among less educated adults
compared to those with more education (Rehm
et al., 2016).

Research on Mexican immigrants to the U.-
S. shows that diet quality decreases with each
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successive generation in the U.S. Notably, a
decline in diet quality is greatest among migrants
from low-SES backgrounds, which is consistent
with segmented assimilation theory (Martin et al.,
2015). Further, higher levels of linguistic accul-
turation (e.g., being more fluent in English and
speaking English in more contexts) among
migrants are associated with lower consumption
of fruits and vegetables (Creighton et al., 2012).
Although concepts including acculturation and
assimilation have been criticized due to poor con-
ceptualization and measurement, more rigorous
approaches drawn from anthropology might
more directly measure how norms, values, and
beliefs change in diverse ways as immigrants
spend time in the U.S. (Broesch & Hadley, 2012).

Food insecurity—wherein households have
limited or uncertain access to healthy foods—
may also partially account for disparities in obe-
sity. Households that are food insecure may look
for foods that are affordable, calorically dense,
and comforting; unfortunately, that results in
poorer quality diets. Some research finds that
lower income food insecure adults consumed
lower quality diets compared with their lower
income food secure counterparts (Leung et al.,
2014), suggesting that food insecurity is
associated with poorer diets independent of pov-
erty. However, other research finds that food
insecurity is not associated with poorer diets or
overweight among children, after adjusting for
poverty (Bhattacharya et al., 2004). When focus-
ing on race/ethnic disparities, research shows that
food insecurity is associated with poorer quality
diets among non-Hispanic whites and Asians, but
not among blacks or Hispanics (Leung & Tester,
2019). Looking across studies, food insecurity is
important in its own right, but its role in driving
disparities in obesity is unclear.

Physical activity has declined over time in the
U.S., and those declines are associated with
increasing obesity (Church et al, 2011).
Disparities in leisure-time, work-related, and
active transportation-related physical activity
may help to explain race/ethnic and SES
disparities in obesity. Education is positively
associated with leisure-time physical activity
and negatively associated with work-related
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physical activity (Scholes & Bann, 2018). Adults
with less than a high school degree are most likely
to engage in active transportation-related physical
activity. Further, whites have higher levels of
both leisure-time and work-related physical activ-
ity compared to blacks and Hispanics, but blacks
and Hispanics have higher levels of active
transportation-related physical activity (Scholes
& Bann, 2018). Adolescents show similar
patterns; non-Hispanic whites are most likely to
meet recommendations for physical activity,
followed by Hispanics, non-Hispanic blacks,
and Asians (Katzmarzyk et al., 2017).

Disparities in types of sports pursued may also
help to explain race/ethnic and SES disparities in
physical activity. More educated adults are more
likely to undertake all types of leisure-time phys-
ical activity, including team sports (e.g., basket-
ball, soccer), fitness activities (e.g., running,
weight lifting), and activities that typically require
specialized facilities (e.g., swimming, golf) (Saint
Onge & Krueger, 2011). Compared to whites,
blacks and Mexican Americans are more likely
to engage in team and fitness sports, and those
disparities widen with education. Disparities in
types of physical activity may matter for obesity
across the life course because participation in
team-based sports and some fitness activities
may be more difficult to maintain at the older
ages when injuries and declines in cardiovascular
function may be more common (Saint Onge &
Krueger, 2011). Physical activity in childhood
and adolescence, including participation in sports,
is predictive of physical activity in early adult-
hood. This is vexing given that children from
lower SES backgrounds are less likely to engage
in sports after school than children from wealthier
backgrounds, presaging future disparities in obe-
sity (Turner et al., 2015).

Sleep Duration Short sleep duration may be
linked to obesity through several pathways. First,
experimental studies find that short sleep duration
is associated with hormonal dysregulation, includ-
ing decreases in leptin (a hormone that reduces
appetite) and increases in ghrelin (a hormone that
stimulates appetite) (Omisade et al., 2010; Spiegel
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et al., 2004). Second and relatedly, short sleep is
associated with snacking more frequently and
preferences for foods with more saturated fats
and sugar, and less protein (Al Khatib et al.,
2017). Finally, short sleep may leave individuals
too fatigued to engage in physical activity,
although evidence for this mechanism remains
mixed (Al Khatib et al., 2017).

Short sleep and sleep disturbances vary across
race/ethnicity and SES. Among adults, sleep
durations of less than 6 h per night are more
common among blacks, Mexican Americans,
other Hispanics, and Chinese Americans than
among whites (Chen et al., 2015; Krueger &
Friedman, 2009). Among adolescents, more
black and Asian girls sleep less than 7 h per
night (compared to white girls), and more black,
Hispanic, and Asian boys sleep less than 7 h
(compared to white boys) (Reither et al., 2014).
Evidence also shows that exposure to discrimina-
tion is associated with sleep disturbances, sleepi-
ness, and difficulty falling asleep (Yip et al.,
2020). Higher levels of education and income are
associated with higher odds of sleeping 7-8 h per
night, whereas lower education and income are
associated with higher odds of sleeping 6 or
fewer hours or 9 or more hours per night (Basner
& Dinges, 2018; Krueger & Friedman, 2009).
Long work hours are also associated with shorter
sleep durations (Krueger & Friedman, 2009).

Evidence that sleep duration mediates race/
ethnic disparities in obesity and related outcomes
is uneven. Narcisse et al. (2018) demonstrate that
trouble falling asleep, trouble staying asleep, and
short sleep duration each explained between 1%
and 16% of the association between food insecu-
rity and obesity among whites, Hispanics, Asians,
and Native Hawaiian-Pacific Islanders. Other
studies, however, have found no evidence that
sleep duration mediates race/ethnic disparities in
obesity (Piccolo et al., 2013; Reither et al., 2014).
Although theory suggests that sleep should medi-
ate the association between SES and obesity (Van
Cauter et al., 1999), empirical tests are lacking.
Using longitudinal data to test whether sleep
duration or sleep quality explains SES disparities
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in obesity could advance our understanding of the
origins of disparate obesity outcomes.

Some evidence shows that the association
between sleep duration and BMI varies by race/
ethnicity. Data from adolescents and adults show
that the association between short sleep and
weight gain (Spaeth et al., 2013) or obesity
(Jean-Louis et al., 2015; Reither et al., 2014) is
stronger among blacks than among whites. When
focusing on Hispanic subgroups, some research
finds that sleep is inversely associated with body
mass among Mexican Americans, but not among
Cuban Americans or Puerto Ricans (Knutson,
2011). In conclusion, improved sleep quality
and quantity may help to reduce obesity, but the
benefits vary across groups.

Screen Time and Sedentary Behaviors -
Sedentary behavior—including sitting, watching
television or other electronic devices, and
driving—is associated with obesity indepen-
dently of the frequency of physical activity (Kim
etal., 2016). Even individuals who are very active
spend substantial time in sedentary activities
throughout the day. Three mechanisms might
link sedentary activity to obesity. First, sedentary
behavior leads to metabolic dysfunction, resulting
in increased total cholesterol, triglycerides, and
insulin resistance (Hamburg et al., 2007). Second,
sedentary behavior and screen time allows
individuals an opportunity to snack and
diminishes recognition of satiety. Specifically,
both adults and children tend to eat fewer fruits
and vegetables, and consume more calorically
dense snacks, beverages, and fast foods, when
engaging in screen time (Pearson & Biddle,
2011). Third, screen time can displace time
spent on sleep and physical activity (Chahal
et al., 2013), behaviors that can protect against
obesity. As a result, evidence demonstrates that
more frequent sedentary activity is associated
with increased body mass and prospective weight
gain (Mun et al., 2018).

Notable disparities in screen time or other sed-
entary activities have been observed. Children
who are non-white and from lower income
families tend to have more screen time than
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children who are white or from wealthier families,
based on parent reports (Haughton et al., 2016;
Tandon et al., 2012). However, those disparities
disappear when using accelerometer-derived time
in sedentary activities (Carson & Kuzik, 2017).
Among adults, accelerometer data shows that
income is associated with higher levels of moder-
ate and vigorous activity, but also more time
spent in sedentary activities (Shuval et al.,
2017). These patterns suggest that sedentary
behaviors may help to explain disparities in
body mass, although drawing on objective
measures of activity, and adjusting for time
spent in moderate or vigorous activity, may be
essential for future research.

Smoking Cigarette smoking is associated with
obesity, and may play a role in shaping disparities
in obesity. Smoking can reduce appetite, and
smokers often note concerns about weight gain
as a barrier to quitting smoking. Smoking is
associated with obesity for several reasons
(Audrain-McGovern & Benowitz, 2011). First,
smoking activates neurological pathways that
reduce appetite (Mineur et al., 2011). Second,
smoking can increase the activity of enzymes in
adipose tissue which can lead to reduced body
weight (Carney & Goldberg, 1984). Third, smok-
ing cessation can lead to an increase in snacking
as a means of coping with withdrawal (Audrain-
McGovern & Benowitz, 2011). Finally, smoking
is associated with insulin resistance and central
fat accumulation (Houston et al., 2006;
Shimokata et al., 1989). As a result, current
smokers are often less likely to be obese than
never smokers and former smokers are more
likely to be obese than never smokers (Audrain-
McGovern & Benowitz, 2011). Over time, how-
ever, the lifetime consumption of cigarettes is
positively associated with body mass among
both current and former smokers (Dare et al.,
2015).

Substantial racial/ethnic and socioeconomic
disparities are present in smoking behavior.
Those who have less education and lower
incomes have higher rates of smoking in the U.-
S. (Pampel et al., 2010). Youth smoking is
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highest among American Indians, followed by
whites, while Hispanics, blacks, and Asians
have the lowest rates of current smoking.
Among adults, a striking 42% of American
Indians are current smokers, followed by whites
and blacks at 37%, Hispanics at 23%, and Asians
at 15% (Garrett et al., 2011). Some research,
however, shows that smoking and obesity are
especially likely to co-occur among blacks rela-
tive to whites, as well as among the less educated
and those with lower family incomes (Healton
et al., 2006), suggesting that smoking and obesity
may be elements of a shared lifestyle. We are not
aware of longitudinal studies that specifically
examine whether smoking mediates race/ethnic
or SES disparities in obesity. Efforts to under-
stand the role of smoking for disparities in obesity
are especially pressing, given the joint
contributions of obesity and smoking to survival
and other health outcomes.

Maternal smoking may also shape disparities
in obesity. Maternal smoking is associated with
the development of pediatric obesity. Although
maternal smoking is associated with low
birthweight, those low birthweight infants tend
to experience faster gains in weight than normal
weight infants and are more likely to become
obese in childhood (Ino, 2010). Hispanic and
black children are more often exposed to maternal
smoking than are whites, although those
differences are reduced after adjusting for SES
(Taveras et al., 2010). As such, maternal smoking
may play a larger role in explaining SES
disparities in child obesity than in accounting
for race/ethnic disparities.

Breastfeeding Breastfeeding may be an impor-
tant factor in obesity prevention for both the
mother and baby. Breastfeeding may help infants
to regulate caloric intake and provide infants with
nutrients and bioactive factors that affect their
growth (Bartok & Ventura, 2009). Less than
half of infants are breastfed for the first 6 months
of life, and Healthy People 2020 set goals to
increase the share of infants that are breastfed at
6 months and 1 year of age (U.S. Department of
Health and Human Services, 2013). Indeed, the
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percentage of infants who are breastfed for at least
6 months is lower among blacks and Hispanics
than among whites, and is lower among those
with a high school degree or less than among
those with some college or a college degree
(Xiang et al., 2019), suggesting that encouraging
breastfeeding and reducing barriers to
breastfeeding may help to reduce disparities in
obesity (Thompson & Bentley, 2013).

Breastfeeding is also associated with maternal
obesity. Some studies suggest that exclusive
breastfeeding, especially for longer durations,
may be associated with weight loss among
postpartum women (Neville et al., 2014).
Breastfeeding, however, varies across SES and
race/ethnicity. Higher levels of maternal and
paternal education are associated with higher
odds of mothers ever breastfeeding. Further,
mothers who are white or foreign-born Latinas
have among the highest odds of ever
breastfeeding, whereas blacks, Asians, and U.S.-
born Latinas have among the lowest odds of ever
breastfeeding (Heck et al., 2006; Louis-Jacques
et al., 2017). Interventions aimed at increasing
breastfeeding in an effort to increase postpartum
weight loss show mixed results. One study in
Belarus was able to increase exclusive
breastfeeding via hospital-based behavior
interventions, but found no effect on postpartum
weight loss (Kramer et al., 2009). A second study
used a cell phone app to encourage breastfeeding
among low income women in the U.S., but the
app did not successfully increase breastfeeding
(Lewkowitz et al., 2020). Efforts to design
interventions that promote breastfeeding in
diverse U.S. populations are crucial for testing
the effect of breastfeeding on postpartum
weight loss.

Biological Factors

Developmental Origins of Health and
Disease The developmental origins of health
and disease perspective emphasizes that prenatal
and postnatal environments can impact birth
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characteristics and subsequent disease risk
throughout the life course. Both observational
studies of humans and experimental studies of
animal models find that prenatal and perinatal
exposures to poor nutrition or inadequate calories
can result in physiologic changes that are adap-
tive to low-nutrition environments, but that may
lead to subsequent increased likelihood of diabe-
tes, hypertension, and obesity (Gluckman &
Hanson, 2004). Among humans, maternal obe-
sity, gestational weight gain, poor nutrition, and
excessive  nutrition are associated  with
subsequent child obesity via the intrauterine envi-
ronment (Dabelea & Crume, 2011; Perng et al.,
2019), by altering fetal metabolism, hormone pro-
duction, or sensitivity to those hormones. In turn,
those changes shape fetal organ development and
subsequent metabolic set points (Gluckman et al.,
2008).

We are aware of only one study that examines
whether maternal obesity explains race/ethnic
disparities in children’s obesity. The researchers
found that parental body mass explains almost
40% of the black/white gap in children’s body
mass, and almost 20% of the Hispanic/white gap
in children’s body mass (Taveras et al., 2013).
We are not aware of any studies that examine
whether maternal body mass explains SES
disparities in child obesity, suggesting a useful
direction for future research.

The developmental origins of health and dis-
ease perspective also suggest that prenatal
environments can drive epigenetic changes that
shape race/ethnic and SES disparities in obesity.
Epigenetic changes can change gene activity, and
can sometimes be passed from one generation to
the next, but do not change the structure of DNA
itself. For example, paternal obesity has been
associated with hypo-methylation of the insulin-
like growth factor gene (IGF2) among newborns
(Soubry et al., 2013), which has been associated
with obesity in children (Acs et al., 2017).

Race/ethnicity and SES may be linked to sets
of exposures during developmental stages when
epigenetic changes are most likely to occur. Race/
ethnic minorities experience historical processes,
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prejudice, and discrimination that may result in
epigenetic changes (Osborne-Majnik et al,
2013). Further, SES might directly impact access
to resources like food. Some research shows that
having a black father or a less educated mother is
associated with epigenetic changes (as observed
in umbilical cord blood) that are associated with
low birth weight, which is linked to subsequent
cardiovascular disease, diabetes, and obesity
(King et al., 2015).

Genetics A large body of literature suggests that
individuals are genetically predisposed to obesity.
Heritability estimates show that genetic factors
account for 72% of the variability in obesity
among twins and 46% of the variability in obesity
among families (Stryjecki et al., 2018). This
provides support for the heritable nature of obe-
sity. However, genetic factors may do little to
explain race/ethnic differences in obesity. Herita-
bility estimates do not vary across families from
different ethnic backgrounds (Stryjecki et al.,
2018). Further, most published twin studies
have been conducted in predominantly white
populations, and provide little insight into under-
standing the contribution of genetics to race/eth-
nic disparities in obesity (Harden & Koellinger,
2020).

Genome-wide association studies (GWAS)
have demonstrated that obesity is heritable in
more diverse populations (Domingue et al.,
2014). However, genetic factors are weakly
associated with observed race/ethnicity or educa-
tion, suggesting that they may be poorly poised to
explain disparities across groups (Harden &
Koellinger, 2020). As a result, genetic factors
likely have little power to explain race/ethnic or
educational disparities in obesity (Boardman
et al., 2010; Boardman et al., 2015).

The thrifty gene hypothesis suggests that
genetic differences may predispose some race/
ethnic groups differentially to obesity, given
ancestral environments that are selected for
those genes (Locke et al., 2015). For example,
one GWAS in an isolated population of 3072
Samoans found a genetic variant that is unique
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to this population, predisposing them to obesity
(Minster et al., 2016). When expressed, this gene
plays a role in decreasing energy use and increas-
ing fat storage. When looking across race/ethnic
groups, however, the thrifty-gene hypothesis
receives little support. One large study finds little
support for the positive selection of single-
nucleotide polymorphisms (SNPs) that are
associated with obesity, and of the few that were
found, five favored leanness rather than obesity
(Wang & Speakman, 2016). Further, most of
these mutations had occurred prior to the last
30,000 years, suggesting that they did not take
place in the context of more recent shifts in agri-
culture or food systems. Genetic variation may
contribute to obesity risk, but in diverse
populations, it may do little to account for
disparities in obesity.

Neighborhood Context

Neighborhoods are often the places where
individuals eat at restaurants, go grocery shop-
ping, exercise, sleep, and experience pollution—
all of which may shape obesity risk (also see
Chap. 13). Neighborhoods are also segregated
by race/ethnicity and SES, suggesting that they
may impact disparities in obesity.

Neighborhoods and Food A food desert refers
to a low-income neighborhood where a large
number of residents have poor access to healthy
foods, based on distance from supermarkets,
supercenters, or large grocery stores. The food
desert literature assumes that people will purchase
and consume healthy foods (e.g., fruits,
vegetables, and whole grains) if they are avail-
able. However, the literature on food deserts and
obesity is mixed.

In a nationally representative survey of adults
in the U.S., living in a food desert was positively
associated with obesity (Testa & Jackson, 2019).
Other studies find a null relationship between
obesity and food deserts (Cummins et al., 2014).
A recent quasi-experimental study shows that
opening a grocery store in a food desert leads to
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few dietary changes and may, in fact, increase the
consumption of less healthy foods (Campbell
et al., 2020). When stratified by race and ethnic-
ity, one study finds that whites living in food
deserts are more likely to be obese than blacks,
even though African Americans are more likely to
reside in food deserts (Walker et al., 2010). In
contrast, a study on African American women
with low food access shows that those living in
high-poverty neighborhoods are more likely to be
obese compared to their counterparts in
low-poverty neighborhoods (Gailey & Bruckner,
2019).

Food swamps are neighborhoods with sub-
stantial access to unhealthy food options
(Fleischhacker et al., 2011). Some research
suggests that a lack of access to healthy food
may have less impact on obesity than an abun-
dance of unhealthy options (Cooksey-Stowers
et al., 2017). For example, minorities and
low-income communities are disproportionately
targeted by advertising for fast food, snack
foods, and sugary beverages (Cassady et al.,
2015; Nguyen et al., 2020). Further, communities
where the gap between black and white earnings
is greatest have relatively more fast food access
than grocery store access (Bell et al., 2019).
Future research that draws on a more complete
inventory of food environments—including food
swamps, food deserts, access to food from per-
sonal gardens or hunting, or food sold in retail
outlets that primarily sell non-food items (e.g.,
pharmacies)—could clarify the diverse food
resources available to broad segments of the pop-
ulation. That research could, in turn, clarify the
role of community food access and disparities in
obesity.

Neighborhoods and Physical Activity Neigh-
borhoods also offer residents different
opportunities to engage in physical activity.
Neighborhoods that have access to parks, green
spaces, trails, or that are more walkable, are
associated with greater physical activity among
residents (Smith et al., 2017), and lower levels of
obesity (Lee et al., 2019a). But those benefits are
not shared equally. Some evidence shows that
parks in high-poverty areas are utilized less than
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parks in more affluent areas (Park et al., 2018).
Other research shows that Latinos are more likely
to use neighborhood trails for walking or jogging
than whites, and those with less education use
fewer areas of the trail than do those who are
more educated (Kraft et al., 2018). A full test of
whether the physical amenities can explain
disparities is limited. One example finds that
amenities do little to explain race/ethnic or SES
disparities. The association between amenities
and obesity is stronger among low income than
among high income children, but only in rural
areas, and the association between amenities and
obesity is weaker among Hispanic children than
among whites in both urban and rural areas
(Uzochukwu, 2017).

Access to outdoor amenities may have little
impact on obesity if they appear unsafe or if
perceptions of crime are common (Fish et al.,
2010). Public spaces like parks and trails that
have poor lighting, high Ilevels of crime
(or perceptions of crime), and graffiti or other
vandalism, may be used less often by individuals
in the area (Kraft et al., 2018). For example, parks
in high-poverty or minority neighborhoods are
often underutilized, due to physical disorder
(e.g., graffiti, broken glass) as well as social dis-
order (e.g., public drinking) (Douglas et al., 2018;
Park et al., 2018). Indeed, one study finds that
access to safe parks is associated with lower odds
of physical inactivity among adolescents who are
Asian, white, or from low income families (Babey
et al., 2008).

Neighborhoods and Sleep Neighborhoods may
impact sleep through diverse mechanisms includ-
ing concerns about safety, excess light, and noise
(Hale et al., 2019). Non-whites and low income
populations are more likely to live in
neighborhoods with greater exposure to noise
pollution due to nearby airports or highways
(Muzet, 2007). Further, the housing stock in
neighborhoods can affect sleep disparities.
Mobile homes are common in lower income
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communities but are often more poorly
constructed than houses or apartments, making it
harder for residents to limit noise exposure and
control temperature. As a result, those who live in
mobile homes are more likely to experience short
sleep durations, although blacks are more likely
to report short sleep duration than whites even in
houses or apartments (Johnson et al., 2018).
Noisy neighborhoods are more strongly
associated with disrupted sleep among Hispanics
than among whites, and are more strongly
associated with short sleep durations among
both Hispanics and blacks than among whites
(Koinis-Mitchell et al., 2019). Ultimately, com-
munity barriers to sleep may drive disparities in
obesity.

Neighborhoods and Environmental Pollution A
recent body of literature suggests that environ-
mental pollution may contribute to obesity
through  mechanisms including metabolic
dysregulation, elevating the risks of other chronic
diseases that are associated with obesity, or by
preventing individuals from being physically
active (An et al., 2018). Indeed, one study
shows that exposure to air pollution from auto-
mobile traffic is associated with a nearly 14%
increase in body mass (Jerrett et al., 2014).
Another study suggests that long-term exposure
to nitrogen dioxide (a common pollutant) is
associated with higher fasting blood-lipid levels,
especially among those who are already obese
(Kim et al., 2019). These findings are especially
concerning, given that air pollution—from
sources including automobile traffic, industrial
pollution, landfills, or hazardous waste sites—is
generally higher among low income or nonwhite
populations, than among whites or those with
higher household incomes (Clark et al., 2014;
Gray et al, 2013). Although this research
suggests that air pollution may explain disparities
in obesity, empirical tests are lacking.
Demographers may be well poised to do this
research with access to  administrative,
geo-spatial, and surveillance data.



9 Race/Ethnic and Socioeconomic Disparities in Obesity

Social Connectedness

Social Networks Social networks may influence
obesity if one’s family, friends, or classmates
support lifestyles that drive weight gain or weight
loss, or support norms about body image that
encourage weight gain or weight loss (Christakis
& Fowler, 2007). For example, peers can support
obesogenic behaviors such as fast food consump-
tion (Fortin & Yazbeck, 2015). However, the
association between social network
characteristics and obesity may be spurious if
individuals are more likely to befriend individuals
who have a similar body mass (i.e. homophily)
or if unobserved factors (e.g., school, work, or
family characteristics) drive both network
connections and obesity (Cohen-Cole & Fletcher,
Cohen-Cole & Fletcher, 2008a, b; Zhang et al.,
2018). A recent review of longitudinal studies
suggests that network characteristics may drive
obesity in a reciprocal manner. Individuals form
connections with people who have similar risks of
obesity, who then go on to share similarly
obesogenic environments, and then go on to influ-
ence each other’s weight related behaviors
(Zhang et al., 2018).

Social network characteristics are associated with
disparities in obesity. A cross-sectional study
suggests that white females are more likely to be
overweight if their friends are also overweight,
but that association does not emerge among
blacks and Hispanics (Bruening et al., 2015).
That study, however, does not clarify whether
peer influences determine white females’ body
masses, or whether white females simply choose
friends who have similar levels of obesity. A
longitudinal study that adjusted for school-level
variables and attempted to account for reverse-
causality, found that being obese is associated
with having fewer friends and lower levels of
social integration among white females, but not
among blacks or Hispanics (Ali et al., 2012).
Aside from the structure of social networks
(e.g., number of friends, degree of integration),
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the characteristics of the people in those networks
may also influence obesity. Among black and
Hispanic adults, having more friends or family
members who are obese is associated with view-
ing heavier weights as normal (Winston et al.,
2015). Network size and SES are also associated
with obesity. Higher SES adolescents generally
have wider social networks and lower levels of
obesity, but social network structure did not vary
across the obesity status of adolescents (Arias
et al., 2018). Thus, SES may do little to explain
any associations between network characteristics
and obesity. Taken together, future research could
continue to examine whether social networks play
a causal role in shaping disparities in obesity, and,
if so, untangling the mechanisms at play.

Social  Support Social  support—including
encouragement, accountability, and modeling of
healthy behaviors from family, friends, or
coworkers—can support obesity prevention and
weight loss efforts (Lemstra et al., 2016;
Umberson, 1992). Social support from diverse
sources may inform race/ethnic and SES
disparities in obesity. For example, children in
low-income income families have higher
body masses, but that association is weaker for
children who have greater social support from
grandparents (Lindberg et al., 2016). Other
research shows that social support within school
settings is associated with higher levels of physi-
cal activity for children across income groups,
and for Hispanics and blacks, but not for whites
or Asians (Babey et al., 2015). Social support
from parents also matters. Compared to children
of white parents, children of English-speaking
Hispanic parents have 7.7 times the odds of
being overweight or obese in the absence of social
support, but that association is reduced by almost
80% if children of English-speaking Hispanic
parents have access to social support (Watt
et al., 2012). And finally, social support from
family and friends is associated with increased
physical activity among both white and Hispanic
children (Vazquez & Schuler, 2020).
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Policy and Population-Level
Interventions

Efforts to reduce disparities in obesity depend, in
part, on policy and intervention efforts that have
population-level impacts.

Randomized Clinical Trials for Obesity
Interventions

Some interventions have successfully reduced obe-
sity and its sequelae. A recent meta-analysis of
randomized controlled trials (RCTs) finds strong
evidence that nutritional intervention programs
conducted in obese adult populations significantly
reduce the future risk of cardiovascular events and
all-cause mortality (Ma et al., 2017). This same
study shows that dietary interventions also reduce
the subsequent risk of death from cardiovascular
disease. In addition, surgical options may reduce
disease incidence and extend longevity in over-
weight adults. A systematic review and meta-
analysis of bariatric surgery found that it reduces
the risk of stroke, myocardial infarction, and pre-
mature mortality by 50%, relative to overweight
subjects treated with non-surgical options (Kwok
et al., 2014). Recent meta-analyses also show that
obesity intervention programs are effective in
slowing weight gain among children (Liu et al.,
2019; Scott-Sheldon et al., 2020), which could
promote the primary prevention of obesity if
implemented early in the life course.

This evidence is encouraging and runs counter
to the narrative among some clinicians and
scholars that obesity intervention programs are
“futile” (Havrankova, 2012). However, existing
research  seldom  includes  disadvantaged
populations. Only one of the RCTs considered by
Ma et al. (2017) was conducted in a non-Hispanic
Black sample of U.S. adults. Moreover, financial,
cultural, and other barriers (e.g., health insurance
coverage) can prohibit the widespread adoption of
effective interventions, particularly in disadvan-
taged communities. Indeed, members of disadvan-
taged communities may lack the resources,
knowledge, or power to benefit from any given
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intervention (Masters et al., 2015; Pampel et al.,
2012). For example, food deserts in some areas
present structural challenges to the widespread
adoption of programs and policies designed to
alter dietary behaviors among residents of these
communities. Efforts to overcome these barriers
might require broader structural shifts such as
housing vouchers to move to better resourced
neighborhoods (Ludwig et al., 2011).

Social Policies and Large-Scale
Interventions

In addition to tailoring small-scale intervention
programs to disadvantaged groups, it is important
to understand how findings from relatively small
intervention programs could scale into social
policies that maximize population health returns
on public investments (Roundtable on Population
Health Improvement, 2015). Although not obe-
sity interventions per se, nutritional assistance
programs in the U.S. are currently the most influ-
ential social policies with respect to dietary
options, behaviors, and related changes in body
habitus. To date, evidence on these programs is
mixed.

The Supplemental Nutrition Assistance Pro-
gram (SNAP) is one such program. With a typical
annual budget in excess of 60 billion dollars that
reaches approximately 40 million households each
month, SNAP—formerly known as the food
stamp program—is by far the largest nutritional
intervention program in the U.S. (Tiehen, 2020).
SNAP targets lower income families, and eligibil-
ity depends on both income and asset criteria.
Unfortunately, a considerable body of evidence
suggests that, as historically configured, SNAP
benefits create incentives that encourage poor
diet, weight gain, and obesity. For instance, chil-
dren, adolescents, and adults who receive SNAP-
subsidized groceries are more likely to drink
sugar-sweetened beverages than SNAP-eligible
persons who do not receive benefits (Twarog
et al., 2020). Perhaps in part due to sugary bever-
age consumption, adolescent and adult SNAP
recipients are more likely to be obese and exhibit
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poor cardiometabolic health, relative to low
income persons who do not use SNAP (Leung
et al.,, 2017; Leung & Rimm, 2015). Moreover,
the county-level prevalence of obesity is posi-
tively associated with SNAP-authorized conve-
nience stores, suggesting that SNAP benefits are
sometimes used to purchase high-calorie items of
low nutritional value (Houghtaling et al., 2021).
However, it is important to acknowledge that
some research indicates that SNAP benefits can
support a healthy diet and body mass. For
instance, analyses of data from the Panel Study
of Income Dynamics found that low-income chil-
dren with access to SNAP benefits have lower
long-term risks of developing obesity and related
conditions (e.g., diabetes) than other disadvan-
taged children (Hoynes et al., 2012). Similarly, a
study of the National Longitudinal Survey of
Youth-1979 data finds that, among SNAP
recipients, access to higher levels of SNAP
benefits reduced average weight and the probabil-
ity of obesity (Almada & Tchernis, 2018).
Evidence suggests that health outcomes related
to nutritional-support programs are malleable and
dependent on specific policy provisions. To illus-
trate, in 2009 the Special Supplemental Nutrition
Program for Women, Infants, and Children (WIC)
improved recipients’ food packages (e.g., by
including more fruits and vegetables), which
encouraged healthier overall food purchasing
behaviors (e.g., buying items with less sodium
and sugar) among WIC-eligible households
(Ng et al., 2018). In addition, improved nutritional
standards for school-lunch programs implemented
in 2010 by the U.S. Department of Agriculture
have resulted in healthier diets and lower odds of
overweight and obesity among children and
adolescents (Welker et al., 2016). Recent evidence
suggests that these improved nutritional standards
are associated with reduced obesity risk, especially
among children in poverty (Kenney et al., 2020).
In addition to SNAP and other federally-
supported nutrition programs, scholars and
policymakers have begun to explore interventions
that are specifically designed to limit weight gain
and reduce obesity prevalence. Perhaps the
clearest illustration of such policies is the
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implementation of soda taxes in some U.S. cities,
which are levied to reduce consumption of sugar
sweetened beverages (SSBs) by increasing finan-
cial costs to consumers. In 2014, Berkeley,
California levied a one cent per-ounce excise tax
on SSBs; after 3 years, consumption of SSBs
declined significantly among Berkeley residents
but remained constant in comparison cities of
Oakland and San Francisco, which did not tax
SSBs until 2017 and 2018, respectively (Lee
et al., 2019b). A similar policy in Philadelphia,
Pennsylvania, had modest effects on reducing
SSB consumption, overall, but significantly
reduced the intake of SSBs among African-
American children and adults (Cawley et al.,
2019). Although this policy had limited benefits
for overall population health, it benefited a sub-
population with higher obesity risk, potentially
preventing further widening of obesity disparities
in the future.

Finally, it is imperative to recognize that
human behavior occurs within institutional and
environmental contexts that constrain the choices
available to individuals. One way to shift envi-
ronmental contexts is to move from one neigh-
borhood to another, leading to improvement
(or deterioration) in access to well-stocked
supermarkets, walkable sidewalks and/or trails,
and healthcare facilities. Extant research strongly
suggests but has not yet definitively shown that
moving from disadvantaged neighborhoods to
wealthier ones reduces obesity risks through
these and other mechanisms (Drewnowski et al.,
2019). Another, more subtle way to alter choice
sets is to “nudge” people toward healthier
options. For instance, workplaces can increase
access to and improve the visibility of healthy
snack options, nudging employees toward
lower-calorie diets. A meta-analysis of dietary
interventions designed to test behavioral nudges
concluded that altering ‘“choice architecture” is
likely an effective public health strategy to reduce
obesity prevalence (Arno & Thomas, 2016). An
implication of these studies is that reducing obe-
sity disparities in the U.S. will require new
policies that support access to healthy choices,
especially for its most disadvantaged citizens.
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Conclusion

Race/ethnic and SES disparities in obesity are
persistent, and may continue to widen in the
future. A complex set of behavioral, biological,
neighborhood, and social mechanisms contribute
to these disparities, although existing research
does little to systematically compare each of
these sets of mechanisms. The literature also
describes some policy levers or interventions
that may be useful for closing disparities or
reducing overall disparities, if configured appro-
priately. Urgent efforts to improve our under-
standing of disparities and to design policies and
interventions to close those disparities are
warranted, given the long-term consequences of
obesity disparities for population health.

References

Acs, O., Péterfia, B., Holl6si, P., Luczay, A., Torok, D., &
Szabd, A. (2017). Methylation status of CYP27B1 and
IGF2 correlate to BMI SDS in children with obesity.
Obesity Facts, 10, 353-362.

Al Khatib, H. K., Harding, S. V., Darzi, J., & Pot, G. K.
(2017). The effects of partial sleep deprivation on
energy balance: A systematic review and meta-analysis.
European Journal of Clinical Nutrition, 71, 614-624.

Ali, M. M., Amialchuk, A., & Rizzo, J. A. (2012). The
influence of body weight on social network ties among
adolescents. Economics & Human Biology, 10, 20-34.

Almada, L. N., & Tchernis, R. (2018). Measuring effects
of SNAP on obesity at the intensive margin. Econom-
ics and Human Biology, 31, 150-163.

An, R, Ji, M., Yan, H., & Guan, C. (2018). Impact of
ambient air pollution on obesity: A systematic review.
International Journal of Obesity, 42, 1112-1126.

Arias, N., Calvo, M. D., Benitez-Andrades, J. A., Alvarez,
M. J., Alonso-Cortés, B., & Benavides, C. (2018).
Socioeconomic status in adolescents: A study of its
relationship with overweight and obesity and influence
on social network configuration. International Journal
of Environmental Research and Public Health, 15,2014.

Armo, A., & Thomas, S. (2016). The efficacy of nudge
theory strategies in influencing adult dietary behaviour:
A systematic review and meta-analysis. BMC Public
Health, 16, 676.

Audrain-McGovern, J., & Benowitz, N. L. (2011). Ciga-
rette smoking, nicotine, and body weight. Clinical
Pharmacology and Therapeutics, 90, 164—168.

Babey, S. H., Hastert, T. A., Hongjian, Y., & Richard
Brown, E. (2008). Physical activity among adolescents:

P. M. Krueger et al.

When do parks matter? American Journal of Preventive
Medicine, 34, 345-348.

Babey, S. H., Wolstein, J., & Diamant, A. L. (2015).
Adolescent physical activity: Role of school support,
role models, and social participation in racial and
income disparities. Environment and Behavior, 48,
172-191.

Bartok, C. J., & Ventura, A. K. (2009). Mechanisms
underlying the association between breastfeeding and
obesity. International Journal of Pediatric Obesity, 4,
196-204.

Basner, M., & Dinges, D. F. (2018). Sleep duration in the
United States 2003—-2016: First signs of success in the
fight against sleep deficiency? Sleep, 41.

Basu, S., Seligman, H., & Winkleby, M. A. (2014). A
metabolic-epidemiological microsimulation model to
estimate the changes in energy intake and physical
activity necessary to meet the Healthy People 2020
obesity objective. American Journal of Public Health,
104, 1209-1216.

Bell, C. N., Kerr, J., & Young, J. L. (2019). Associations
between obesity, obesogenic environments, and struc-
tural racism vary by county-level racial composition.
International Journal of Environmental Research and
Public Health, 16.

Bhattacharya, J., Currie, J., & Haider, S. (2004). Poverty,
food insecurity, and nutritional outcomes in children
and adults. Journal of Health Economics, 23, 839-862.

Bleich, S. N., Vercammen, K. A., Koma, J. W., & Li,
Z. (2018). Trends in beverage consumption among
children and adults, 2003-2014. Obesity, 26, 432—441.

Boardman, J. D., Blalock, C. L., Corley, R. P., Stallings,
M. C., Domingue, B. W., McQueen, M. B., Crowley,
T. J., Hewitt, J. K., Ying, L., & Field, S. H. (2010).
Ethnicity, body mass, and genome-wide data.
Biodemography and Social Biology, 56, 123-136.

Boardman, J. D., Domingue, B. W., & Daw, J. (2015).
What can genes tell us about the relationship between
education and health? Social Science & Medicine,
1982(127), 171-180.

Broesch, J., & Hadley, C. (2012). Putting culture back into
acculturation: Identifying and overcoming gaps in the
definition and measurement of acculturation. The
Social Science Journal, 49, 375-385.

Bruening, M., MacLehose, R., Eisenberg, M. E., Kim, S.,
Story, M., & Neumark-Sztainer, D. (2015). Friends
like me: Associations in overweight/obese status
among adolescent friends by race/ethnicity, sex, and
friendship type. Childhood Obesity, 11, 722-730.

Campbell, C., Pinedo, M. M. C., Midgette, W., & Vieira,
J. (2020). The consequences of living in a small-town
food desert: Mixed methods evidence from a quasi-
experiment. Social Currents, 7, 563-581.

Carney, R. M., & Goldberg, A. P. (1984). Weight gain
after cessation of cigarette smoking. New England
Journal of Medicine, 310, 614-616.

Carson, V., & Kuzik, N. (2017). Demographic correlates
of screen time and objectively measured sedentary time



9 Race/Ethnic and Socioeconomic Disparities in Obesity

and physical activity among toddlers: A cross-sectional
study. BMC Public Health, 17, 187.

Cassady, D. L., Liaw, K., Soederberg, L. M., & Miller.
(2015). Disparities in obesity-related outdoor advertis-
ing by neighborhood income and race. Journal of
Urban Health, 92, 835-842.

Cawley, J., Frisvold, D., Hill, A., & Jones, D. (2019). The
impact of the Philadelphia beverage tax on purchases
and consumption by adults and children. Journal of
Health Economics, 67, 102225.

Chahal, H., Fung, C., Kuhle, S., & Veugelers, P. J. (2013).
Availability and night-time use of electronic entertain-
ment and communication devices are associated with
short sleep duration and obesity among Canadian chil-
dren. Pediatric Obesity, 8, 42-51.

Chen, X., Wang, R., Zee, P., Lutsey, P. L., Javaheri, S.,
Alcantara, C., Jackson, C. L., Williams, M. A., &
Redline, S. (2015). Racial/ethnic differences in sleep
disturbances: The multi-ethnic study of atherosclerosis
(MESA). Sleep, 38, 877-888.

Christakis, N. A., & Fowler, J. H. (2007). The spread of
obesity in a large social network over 32 years. New
England Journal of Medicine, 357, 370-379.

Church, T. S., Thomas, D. M., Tudor-Locke, C.,
Katzmarzyk, P. T., Earnest, C. P., Rodarte, R. Q.,
Martin, C. K., Blair, S. N., & Bouchard, C. (2011).
Trends over 5 decades in US occupation-related physi-
cal activity and their associations with obesity. PLoS
One, 6, €19657.

Clark, L. P., Millet, D. B., & Marshall, J. D. (2014).
National patterns in environmental injustice and
inequality: Outdoor NO 2 air pollution in the United
States. PLoS One, 9, €94431.

Cohen-Cole, E., & Fletcher, J. M. (2008a). Detecting
implausible social network effects in acne, height,
and headaches: Longitudinal analysis. BMJ, 337,
a2533.

Cohen-Cole, E., & Fletcher, J. M. (2008b). Is obesity
contagious? Social networks vs. environmental factors
in the obesity epidemic. Journal of Health Economics,
27, 1382-1387.

Cooksey-Stowers, K., Schwartz, M. B., & Brownell, K. D.
(2017). Food swamps predict obesity rates better than
food deserts in the United States. International Journal
of Environmental Research and Public Health, 14.

Creighton, M. J., Goldman, N., Pebley, A. R., & Chung,
C. Y. (2012). Durational and generational differences
in Mexican immigrant obesity: Is acculturation the
explanation? Social Science & Medicine, 75, 300-310.

Cummins, S., Flint, E., & Matthews, S. A. (2014). New
neighborhood grocery store increased awareness of
food access but did not alter dietary habits or obesity.
Health Affairs, 33, 283-291.

Cunningham, S. A., Kramer, M. R., & Narayan, K. M.
(2014). Incidence of childhood obesity in the United
States. The New England Journal of Medicine, 370,
403-411.

Dabelea, D., & Crume, T. (2011). Maternal environment
and the transgenerational cycle of obesity and diabetes.
Diabetes, 60, 1849.

167

Dare, S., Mackay, D. F., & Pell, J. P. (2015). Relationship
between smoking and obesity: A cross-sectional study
of 499,504 middle-aged adults in the UK general pop-
ulation. PLoS One, 10, €0123579-e0123579.

Denney, J. T., Krueger, P. M., Rogers, R. G., & Board-
man, J. D. (2004). Race/ethnic and sex differentials in
body mass among US adults. Ethnicity & Disease, 14,
389-398.

Domingue, B. W., Belsky, D. W., Harris, K. M., Smolen,
A., McQueen, M. B., & Boardman, J. D. (2014). Poly-
genic risk predicts obesity in both white and black
young adults. PLoS One, 9, e101596.

Douglas, J. A., Briones, M. D., Bauer, E. Z., Trujillo, M.,
Lopez, M., & Subica, A. M. (2018). Social and envi-
ronmental determinants of physical activity in urban
parks: Testing a neighborhood disorder model. Preven-
tive Medicine, 109, 119-124.

Drewnowski, A., Arterburn, D., Zane, J., Aggarwal, A.,
Gupta, S., Hurvitz, P. M., Moudon, A. V., Bobb, J.,
Cook, A., Lozano, P., & Rosenberg, D. (2019). The
moving to health (M2H) approach to natural experi-
ment research: A paradigm shift for studies on built
environment and health. SSM Popul Health, 7, 100345.

Fish, J. S., Ettner, S., Ang, A., & Brown, A. F. (2010).
Association of perceived neighborhood safety on body
mass index. American Journal of Public Health, 100,
2296-2303.

Fleischhacker, S. E., Evenson, K. R., Rodriguez, D. A., &
Ammerman, A. S. (2011). A systematic review of fast
food access studies. Obesity Reviews, 12, e460-e471.

Ford, E. S., Li, C., Zhao, G., & Tsai, J. (2011). Trends in
obesity and abdominal obesity among adults in the
United States from 1999-2008. International Journal
of Obesity, 35, 736-743.

Fortin, B., & Yazbeck, M. (2015). Peer effects, fast food
consumption and adolescent weight gain. Journal of
Health Economics, 42, 125-138.

Fryar, C. D., Carroll, M. D., & Afful, J. (2020). Prevalence
of overweight, obesity, and severe obesity among chil-
dren and adolescents aged 2—19 years: United States,
1963-1965 through 2017-2018. E-Stats.

Gailey, S., & Bruckner, T. A. (2019). Obesity among
black women in food deserts: An “omnibus” test of
differential risk. SSM-population health, 7, 100363.

Garrett, B. E., Dube, S. R., Trosclair, A., Caraballo, R. S.,
& Pechacek, T. F. (2011). Cigarette smoking — United
States, 1965-2008. Morbidity and Mortality Weekly
Report, 60, 109-113.

Gluckman, P. D., & Hanson, M. A. (2004). Living with
the past: Evolution, development, and patterns of dis-
ease. Science, 305, 1733.

Gluckman, P. D., Hanson, M. A., Cooper, C., &
Thornburg, K. L. (2008). Effect of in utero and early-
life conditions on adult health and disease. The New
England Journal of Medicine, 359, 61-73.

Gorber, S., Connor, M., Tremblay, D. M., & Gorber,
B. (2007). A comparison of direct vs. self-report
measures for assessing height, weight and body mass
index: A systematic review. Obesity Reviews, 8,
307-326.



168

Gordon-Larsen, P., Adair, L. S., Nelson, M. C., & Popkin,
B. M. (2004). Five-year obesity incidence in the tran-
sition period between adolescence and adulthood: The
National Longitudinal Study of adolescent health. The
American Journal of Clinical Nutrition, 80, 569-575.

Gray, S. C., Edwards, S. E., & Miranda, M. L. (2013).
Race, socioeconomic status, and air pollution exposure
in North Carolina. Environmental Research, 126,
152-158.

Hale, L., James, S., Xiao, Q., Billings, M. E., & Johnson,
D. A. (2019). Chapter 7 — Neighborhood factors
associated with sleep health. In M. A. Grandner (Ed.),
Sleep and health (pp. 77-84). Academic.

Hales, C. M., Carroll, M. D., Fryar, C. D., & Ogden, C. L.
(2020). Prevalence of obesity and severe obesity
among adults: United States, 2017-2018. In NCHS
data brief, no 360. National Center for Health
Statistics.

Hamburg, N. M., McMackin, C. J., Huang, A. L.,
Shenouda, S. M., Widlansky, M. E., Schulz, E.,
Gokce, N., Ruderman, N. B., Keaney Jr, J. F, &
Vita, J. A. (2007). Physical inactivity rapidly induces
insulin resistance and microvascular dysfunction in
healthy volunteers. Arteriosclerosis, Thrombosis, and
Vascular Biology, 27, 2650-2656.

Han, E., & Powell, L. M. (2013). Consumption patterns of
sugar-sweetened beverages in the United States. Jour-
nal of the Academy of Nutrition and Dietetics, 113,
43-53.

Harden, K. P., & Koellinger, P. D. (2020). Using genetics
for social science. Nature Human Behaviour, 4,
567-576.

Hattori, A., & Sturm, R. (2013). The obesity epidemic and
changes in self-report biases in BMI. Obesity, 21,
856-860.

Haughton, C. F., Wang, M. L., & Lemon, S. C. (2016).
Racial/ethnic  disparities in  meeting  5-2-1-
0 recommendations among children and adolescents
in the United States. The Journal of Pediatrics,
175(188-194), el.

Havrankova, J. (2012). Is the treatment of obesity futile?
YES. Canadian Family Physician, 58, 508-510.

Healton, C. G., Vallone, D., McCausland, K. L., Xiao, H.,
& Green, M. P. (2006). Smoking, obesity, and their
co-occurrence in the United States: Cross sectional
analysis. BMJ, 333, 25-26.

Heck, K. E., Braveman, P., Cubbin, C., Chavez, G. F., &
Kiely, J. L. (2006). Socioeconomic status and
breastfeeding initiation among California mothers.
Public Health Reports, 121, 51-59.

Houghtaling, B., Kniola, D., & Misyak, S. (2021). Supple-
mental nutrition assistance program (SNAP)-
authorized grocery, convenience, dollar, and restaurant
or delivery service settings are associated with
increased obesity prevalence in Virginia. American
Journal of Health Promotion, 35, 127-130.

Houston, T. K., Person, S. D., Pletcher, M. J., Liu, K.,
Iribarren, C., & Kiefe, C. 1. (2006). Active and passive
smoking and development of glucose intolerance

P. M. Krueger et al.

among young adults in a prospective cohort: CARDIA
study. BMJ, 332, 1064-1069.

Hoynes, H. W., Schanzenbach, D., Almond, D., &
National Bureau of Economic Research. (2012). Long
run impacts of childhood access to the safety net
(NBER working paper series no 18535, (Pp. 1 online
resource (47 pages))). National Bureau of Economic
Research.

Ino, T. (2010). Maternal smoking during pregnancy and
offspring obesity: Meta-analysis. Pediatrics Interna-
tional, 52, 94-99.

Jean-Louis, G., Youngstedt, S., Grandner, M., Williams,
N. J., Sarpong, D., Zizi, F., & Ogedegbe, G. (2015).
Unequal burden of sleep-related obesity among black
and white Americans. Sleep Health, 1, 169-176.

Jerrett, M., McConnell, R., Wolch, J., Chang, R., Lam, C.,
Dunton, G., Gilliland, F., Lurmann, F., Islam, T., &
Berhane, K. (2014). Traffic-related air pollution and
obesity formation in children: A longitudinal, multi-
level analysis. Environmental Health, 13, 1-9.

Jih, J., Mukherjea, A., Vittinghoft, E., Nguyen, T. T.,
Tsoh, J. Y., Fukuoka, Y., Bender, M. S., Tseng, W.,
& Kanaya, A. M. (2014). Using appropriate body mass
index cut points for overweight and obesity among
Asian Americans. Preventive Medicine, 65, 1-6.

Johnson, D. A., Thorpe, R. J., McGrath, J. A., Jackson,
W. B., & Jackson, C. L. (2018). Black—white
differences in housing type and sleep duration as well
as sleep difficulties in the United States. International
Journal of Environmental Research and Public Health,
15.

Kant, A. K., Whitley, M. L., & Graubard, B. 1. (2015).
Away from home meals: Associations with biomarkers
of chronic disease and dietary intake in American
adults, NHANES 2005-2010. International Journal
of Obesity, 39, 820-827.

Katzmarzyk, P. T., & I-Min Lee, Corby K Martin, and
Steven N Blair. (2017). Epidemiology of physical
activity and exercise training in the United States.
Progress in Cardiovascular Diseases, 60, 3—10.

Kenney, E. L., Barrett, J. L., Bleich, S. N., Ward, Z. J.,
Cradock, A. L., & Gortmaker, S. L. (2020). Impact of
the healthy, hunger-free kids act on obesity trends.
Health Affairs, 39, 1122-1129.

Kim, Y., Barreira, T. V., & Kang, M. (2016). Concurrent
associations of physical activity and screen-based sed-
entary behavior on obesity among US adolescents: A
latent class analysis. Journal of Epidemiology, 26,
137-144.

Kim, J. S., Chen, Z., Alderete, T. L., Toledo-Corral, C.,
Lurmann, F., Berhane, K., & Gilliland, F. D. (2019).
Associations of air pollution, obesity and
cardiometabolic health in young adults: The Meta-
AIR study. Environment International, 133, 105180.

King, K., Murphy, S., & Hoyo, C. (2015). Epigenetic
regulation of Newborns’ imprinted genes related to
gestational growth: Patterning by parental race/ethnic-
ity and maternal socioeconomic status. Journal of Epi-
demiology and Community Health, 69, 639-647.



9 Race/Ethnic and Socioeconomic Disparities in Obesity

Knutson, K. L. (2011). Association between sleep duration
and body size differs among three Hispanic groups.
American Journal of Human Biology, 23, 138-141.

Koinis-Mitchell, D., Boergers, J., Kopel, S. J., McQuaid,
E. L., Farrow, M. L., & LeBourgeois, M. (2019).
Racial and ethnic disparities in sleep outcomes
among urban children with and without asthma. Sleep
Health, 5, 532-538.

Kraft, A. N., Nunez, J., Tarlov, E., Slater, S., & Zenk, S. N.
(2018). Racial/ethnic and educational differences in
perceptions and use of a new urban trail. Ethnicity &
Health, 1-16.

Kramer, M. S., Matush, L., Vanilovich, I., Platt, R. W.,
Bogdanovich, N., Sevkovskaya, Z., Dzikovich, L.,
Shishko, G., Collet, J.-P., Martin, R. M., Smith,
G. D., Gillman, M. W., Chalmers, B., Hodnett, E., &
Shapiro, S. (2009). A randomized breast-feeding pro-
motion intervention did not reduce child obesity in
Belarus. The Journal of Nutrition, 139, 4175-4218.

Krueger, P. M., & Friedman, E. M. (2009). Sleep duration
in the United States: A cross-sectional population-
based study. American Journal of Epidemiology, 169,
1052-1063.

Krueger, P. M., Coleman-Minahan, K., & Rooks, R. N.
(2014). Race/ethnicity, nativity, and trends in BMI
among U.S. adults. Obesity, 22, 1739-1746.

Kwok, C. S., Pradhan, A., Khan, M. A., Anderson, S. G.,
Keavney, B. D., Myint, P. K., Mamas, M. A., & Loke,
Y. K. (2014). Bariatric surgery and its impact on car-
diovascular disease and mortality: A systematic review
and meta-analysis. International Journal of Cardiol-
ogy, 173, 20-28.

Lee, K. H., Heo, J., Jayaraman, R., & Dawson, S. (2019a).
Proximity to parks and natural areas as an environmen-
tal determinant to spatial disparities in obesity preva-
lence. Applied Geography, 112, 102074.

Lee, M. M., Falbe, J.,, Schillinger, D., Basu, S.,
McCulloch, C. E., & Madsen, K. A. (2019b). Sugar-
sweetened beverage consumption 3 years after the
Berkeley, California, sugar-sweetened beverage tax.
American Journal of Public Health, 109, 637-639.

Lemstra, M., Bird, Y., Nwankwo, C., Rogers, M., &
Moraros, J. (2016). Weight loss intervention adherence
and factors promoting adherence: A meta-analysis.
Patient Preference and Adherence, 10, 1547.

Leung, C. W., & Rimm, E. B. (2015). Misinterpretation of
SNAP participation, diet, and weight in low-income
adults. American Journal of Public Health, 105, el.

Leung, C. W., & Tester, J. M. (2019). The association
between food insecurity and diet quality varies by race/
ethnicity: An analysis of National Health and nutrition
examination survey 2011-2014 results. Journal of the
Academy of Nutrition and Dietetics, 119, 1676-1686.

Leung, C. W, Epel, E. S., Ritchie, L. D., Crawford, P. B.,
& Laraia, B. A. (2014). Food insecurity is inversely
associated with diet quality of lower-income adults.
Journal of the Academy of Nutrition and Dietetics,
114(1943-1953), e2.

169

Leung, C. W, Tester, J. M., Rimm, E. B., & Willett, W. C.
(2017). SNAP participation and diet-sensitive
Cardiometabolic risk factors in adolescents. American
Journal of Preventive Medicine, 52, S127-S137.

Lewkowitz, A. K., Lopez, J. D., Carter, E. B., Duckham,
H., Strickland, T., Macones, G. A., & Cahill, A. G.
(2020). Impact of a novel smartphone application on
low-income, first-time mothers’ breastfeeding rates: A
randomized controlled trial. American Journal of
Obstetrics & Gynecology MFM, 2, 100143.

Lindberg, L., Ek, A., Nyman, J., Marcus, C., Ulijaszek, S.,
& Nowicka, P. (2016). Low grandparental social sup-
port combined with low parental socioeconomic status
is closely associated with obesity in preschool-aged
children: A pilot study. Pediatric Obesity, 11,313-316.

Liu, Z., Xu, H. M., Wen, L. M., Peng, Y. Z., Lin, L. Z.,
Zhou, S., Li, W. H., & Wang, H. J. (2019). A system-
atic review and meta-analysis of the overall effects of
school-based obesity prevention interventions and
effect differences by intervention components. Inter-
national Journal of Behavioral Nutrition and Physical
Activity, 16, 95.

Locke, A. E., Kahali, B., Berndt, S. I, Justice, A. E., Pers,
T. H.,, Day, F. R., Powell, C., Vedantam, S.,
Buchkovich, M. L., & Yang, J. (2015). Genetic studies
of body mass index yield new insights for obesity
biology. Nature, 518, 197-206.

Louis-Jacques, A., Deubel, T. F., Taylor, M., & Stuebe,
A. M. (2017). Racial and ethnic disparities in U.-
S. breastfeeding and implications for maternal and
child health outcomes. Seminars in Perinatology, 41,
299-307.

Ludwig, J., Sanbonmatsu, L., Gennetian, L., Adam, E.,
Duncan, G. J,, Katz, L. F., Kessler, R. C., Kling, J. R.,
Lindau, S. T., Whitaker, R. C., & McDade, T. W.
(2011). Neighborhoods, obesity, and diabetes — A
randomized social experiment. New England Journal
of Medicine, 365, 1509-1519.

Ma, C., Avenell, A., Bolland, M., Hudson, J., Stewart, F.,
Robertson, C., Sharma, P., Fraser, C., & MacLennan,
G. (2017). Effects of weight loss interventions for
adults who are obese on mortality, cardiovascular dis-
ease, and cancer: Systematic review and meta-analysis.
BMJ, 359, j4849.

Martin, M. A., Van Hook, J. L., & Quiros, S. (2015). Is
socioeconomic incorporation associated with a
healthier diet? Dietary patterns among Mexican-origin
children in the United States. Social Science & Medi-
cine, 147, 20-29.

Masters, R. K., Reither, E. N., Powers, D. A., Claire Yang,
Y., Burger, A. E., & Link, B. G. (2013). The impact of
obesity on US mortality levels: The importance of age
and cohort factors in population estimates. American
Journal of Public Health, 103, 1895-1901.

Masters, R. K., Link, B. G., & Phelan, J. C. (2015). Trends
in education gradients of ‘preventable’ mortality: A
test of fundamental cause theory. Social Science &
Medicine, 127, 19-28.



170

Mineur, Y. S., Abizaid, A., Rao, Y., Salas, R., DiLeone,
R. J., Giindisch, D., Diano, S., De Biasi, M., Horvath,
T. L., Gao, X.-B., & Picciotto, M. R. (2011). Nicotine
decreases food intake through activation of POMC
neurons. Science, 332, 1330.

Minster, R. L., Hawley, N. L., Chi-Ting, S., Sun, G.,
Kershaw, E. E., Cheng, H., Buhule, O. D., Lin, J.,
Tuitele, J., & Naseri, T. (2016). A thrifty variant in
CREBREF strongly influences body mass index in
Samoans. Nature Genetics, 48, 1049-1054.

Mun, J., Kim, Y., Farnsworth, J. L., Suh, S., & Kang,
M. (2018). Association between objectively measured
sedentary behavior and a criterion measure of obesity
among adults. American Journal of Human Biology,
30, €23080.

Muzet, A. (2007). Environmental noise, sleep and health.
Sleep Medicine Reviews, 11, 135-142.

Narcisse, M.-R., Long, C. R., Felix, H., Rowland, B.,
Bursac, Z., & McElfish, P. A. (2018). The mediating
role of sleep quality and quantity in the link between
food insecurity and obesity across race and ethnicity.
Obesity, 26, 1509-1518.

Neville, C. E., McKinley, M. C., Holmes, V. A., Spence,
D., & Woodside, J. V. (2014). The relationship
between breastfeeding and postpartum  weight
change—A systematic review and critical evaluation.
International Journal of Obesity, 38, 577-590.

Ng, S. W., Hollingsworth, B. A., Busey, E. A., Wandell,
J. L., Miles, D. R., & Poti, J. M. (2018). Federal
nutrition program revisions impact low-income
households' food purchases. American Journal of Pre-
ventive Medicine, 54, 403—412.

Nguyen, K. H., Glantz, S. A., Palmer, C. N., & Schmidt,
L. A. (2020). Transferring racial/ethnic marketing
strategies from tobacco to food corporations: Philip
Morris and Kraft General Foods. American Journal
of Public Health, 110, 329-336.

Ogden, C. L., Carroll, M. D., Fakhouri, T. H., Hales,
C. M., Fryar, C. D., Li, X., & Freedman, D. S.
(2018). Prevalence of obesity among youths by house-
hold income and education level of head of household —
United States 2011-2014. MMWR. Morbidity and
Mortality Weekly Report, 67, 186—189.

Omisade, A., Buxton, O. M., & Rusak, B. (2010). Impact
of acute sleep restriction on cortisol and leptin levels in
young women. Physiology & Behavior, 99, 651-656.

Osborne-Majnik, A., Qi, F., & Lane, R. H. (2013). Epige-
netic mechanisms in fetal origins of health and disease.
Clinical Obstetrics and Gynecology, 56, 622.

Pampel, F. C., Krueger, P. M., & Denney, J. T. (2010).
Socioeconomic disparities in health behaviors. Annual
Review of Sociology, 36, 349-370.

Pampel, F. C., Denney, J. T., & Krueger, P. M. (2012).
Obesity, SES, and economic development: A test of
the reversal hypothesis. Social Science & Medicine, 74,
1073-1081.

Park, S., Han, B., Cohen, D. A., & Derose, K. P. (2018).
Contributions of neighborhood parks to physical activ-
ity in high-poverty urban Neighborhoods. Journal of
Urban Health, 95, 881-887.

P. M. Krueger et al.

Pearson, N., & Biddle, S. J. H. (2011). Sedentary behavior
and dietary intake in children, adolescents, and adults:
A systematic review. American Journal of Preventive
Medicine, 41, 178—188.

Perng, W., Oken, E., & Dabelea, D. (2019). Developmen-
tal overnutrition and obesity and type 2 diabetes in
offspring. Diabetologia, 62, 1779-1788.

Piccolo, R. S., Yang, M., Bliwise, D. L., Klar Yaggi, H., &
Araujo, A. B. (2013). Racial and socioeconomic
disparities in sleep and chronic disease: Results of a
longitudinal investigation. Ethnicity & Disease, 23, 499.

Rehm, C. D., Pefalvo, J. L., Afshin, A., & Mozaffarian,
D. (2016). Dietary intake among US adults,
1999-2012. JAMA, 315, 2542-2553.

Reither, E. N., Hauser, R. M., & Yang, Y. (2009). Do birth
cohorts matter? Age-period-cohort analyses of the obe-
sity epidemic in the United States. Social Science &
Medicine, 69, 1439-1448.

Reither, E. N., Krueger, P. M., Lauren Hale, E., Reiter, M.,
& Peppard, P. E. (2014). Ethnic variation in the asso-
ciation between sleep and body mass among US
adolescents. International Journal of Obesity, 38,
944-949.

Rosinger, A. Y., Herrick, K. A., Wutich, A. Y., Yoder,
J. S., & Ogden, C. L. (2018). Disparities in plain, tap
and bottled water consumption among US adults:
National Health and Nutrition Examination Survey
(NHANES) 2007-2014. Public Health Nutrition, 21,
1455-1464.

Rosinger, A. Y., Bethancourt, H., & Francis, L. A. (2019).
Association of Caloric Intake from sugar-sweetened
beverages with water intake among US children and
young adults in the 2011-2016 national health and
nutrition examination survey. JAMA Pediatrics, 173,
602-604.

Roundtable on Population Health Improvement. (2015).
Paying for population health improvement: An over-
view. In Financing population health improvement:
Workshop summary: Institute of medicine. National
Academies Press.

Saint Onge, J. M., & Krueger, P. M. (2011). Education and
racial-ethnic differences in types of exercise in the
United States. Journal of Health and Social Behavior,
52, 197-211.

Scholes, S., & Bann, D. (2018). Education-related
disparities in reported physical activity during leisure-
time, active transportation, and work among US adults:
Repeated cross-sectional analysis from the National
Health and Nutrition Examination Surveys, 2007 to
2016. BMC Public Health, 18, 926.

Scott-Sheldon, L. A. J., Hedges, L. V., Cyr, C., Young-
Hyman, D., Khan, L. K., Magnus, M., King, H.,
Arteaga, S., Cawley, J., Economos, C. D., Haire-
Joshu, D., Hunter, C. M., Lee, B. Y., Kumanyika,
S. K., Ritchie, L. D., Robinson, T. N., & Schwartz,
M. B. (2020). Childhood obesity evidence base proj-
ect: A systematic review and meta-analysis of a new
taxonomy of intervention components to improve
weight status in children 2-5 years of age, 2005-2019.
Childhood Obesity, 16, S221-S248.



9 Race/Ethnic and Socioeconomic Disparities in Obesity

Shimokata, H., Muller, D. C., & Andres, R. (1989). Stud-
ies in the distribution of body fat: III. Effects of ciga-
rette smoking. JAMA, 261, 1169-1173.

Shuval, K., Li, Q., Gabriel, K. P., & Tchernis, R. (2017).
Income, physical activity, sedentary behavior, and the
‘weekend warrior’ among U.S. adults. Preventive
Medicine, 103, 91-97.

Smith, M., Hosking, J., Woodward, A., Witten, K.,
MacMillan, A., Field, A., Baas, P., & Mackie,
H. (2017). Systematic literature review of built envi-
ronment effects on physical activity and active
transport — An update and new findings on health
equity. International Journal of Behavioral Nutrition
and Physical Activity, 14, 158.

Soubry, A., Schildkraut, J. M., Murtha, A., Wang, F.,
Huang, Z., Bernal, A., Kurtzberg, J., Jirtle, R. L., Mur-
phy, S. K., & Hoyo, C. (2013). Paternal obesity is
associated with IGF2 hypomethylation in newborns:
Results from a Newborn epigenetics study (NEST)
cohort. BMC Medicine, 11, 1-10.

Spaeth, A. M., Dinges, D. F., & Goel, N. (2013). Effects of
experimental sleep restriction on weight gain, caloric
intake, and meal timing in healthy adults. Sleep, 36,
981-990.

Spiegel, K., Tasali, E., Penev, P., & Van Cauter, E. (2004).
Brief communication: Sleep curtailment in healthy
young men is associated with decreased leptin levels,
elevated ghrelin levels, and increased hunger and appe-
tite. Annals of Internal Medicine, 141, 846-850.

Stommel, M., & Schoenborn, C. A. (2009). Accuracy and
usefulness of BMI measures based on self-reported
weight and height: Findings from the NHANES &
NHIS 2001-2006. BMC Public Health, 9, 1-10.

Strauss, R. S. (1999). Comparison of measured and self-
reported weight and height in a cross-sectional sample
of young adolescents. International Journal of Obe-
sity, 23, 904-908.

Strauss, R. S., & Knight, J. (1999). Influence of the home
environment on the development of obesity in chil-
dren. Pediatrics, 103, e85—e85.

Stryjecki, C., Alyass, A., & Meyre, D. (2018). Ethnic and
population differences in the genetic predisposition to
human obesity. Obesity Reviews, 19, 62-80.

Tandon, P. S., Zhou, C., Sallis, J. F., Cain, K. L., Frank,
L. D., & Saelens, B. E. (2012). Home environment
relationships with children’s physical activity, seden-
tary time, and screen time by socioeconomic status.
International Journal of Behavioral Nutrition and
Physical Activity, 9, 1-9.

Taveras, E. M., Gillman, M. W., Kleinman, K., Rich-
Edwards, J. W., & Rifas-Shiman, S. L. (2010).
Racial/ethnic differences in early-life risk factors for
childhood obesity. Pediatrics, 125, 686—695.

Taveras, E. M., Gillman, M. W., Kleinman, K. P., Rich-
Edwards, J. W., & Rifas-Shiman, S. L. (2013). Reduc-
ing racial/ethnic disparities in childhood obesity: The
role of early life risk factors. JAMA Pediatrics, 167,
731-738.

171

Testa, A., & Jackson, D. B. (2019). Food insecurity, food
deserts, and waist-to-height ratio: Variation by sex and
race/ethnicity. Journal of Community Health, 44,
444-450.

Thompson, A. L., & Bentley, M. E. (2013). The critical
period of infant feeding for the development of early
disparities in obesity. Social Science & Medicine, 97,
288-296.

Thomson, J. L., Tussing-Humphreys, L. M., Goodman,
M. H, & Landry, A. S. (2018). Diet quality in a
nationally representative sample of American children
by sociodemographic characteristics. The American
Journal of Clinical Nutrition, 109, 127-138.

Tiehen, Laura. 2020. "The food assistance landscape: Fis-
cal year 2019 annual report.".

Tran, M. K., Krueger, P. M., McCormick, E., Davidson,
A., & Main, D. S. (2016). Body mass transitions
through childhood and early adolescence: A multistate
life table approach. American Journal of Epidemiol-
0gy, 183, 643-649.

Turner, R. W., Perrin, E. M., Coyne-Beasley, T., Peterson,
C.J., & Skinner, A. C. (2015). Reported sports participa-
tion, race, sex, ethnicity, and obesity in US adolescents
from NHANES physical activity (PAQ_D). Global Pedi-
atric Health, 2, 2333794X15577944.

Twarog, J. P., Peraj, E., Vaknin, O. S., Russo, A. T., Woo
Baidal, J. A., & Sonneville, K. R. (2020). Consump-
tion of sugar-sweetened beverages and obesity in
SNAP-eligible children and adolescents. Primary
Care Diabetes, 14, 181-185.

U.S. Department of Health and Human Services. (2013).
Office of disease prevention and health promotion.
Healthy people 2020. http://www.healthypeople.gov/
2020/

Umberson, D. (1992). Gender, marital status, and the
social control of health behavior. Social Science and
Medicine, 34, 907-917.

Uzochukwu, K. (2017). The associations between neigh-
borhood constructs, physical activity, and childhood
obesity: Understanding race and income disparities.
Journal of Urban Affairs, 39, 421-435.

Van Cauter, E., & Spiegel, K. (1999). Sleep as a mediator
of the relationship between socioeconomic status and
health: A hypothesis. Annals of the New York Academy
of Sciences, 896, 254-261.

Vazquez, C., & Schuler, B. (2020). Adolescent physical
activity disparities by parent nativity status: The role of
social support, family structure, and economic hard-
ship. Journal of Racial and Ethnic Health Disparities,
7, 1079-1089.

Walker, R. E., Keane, C. R., & Burke, J. G. (2010).
Disparities and access to healthy food in the United
States: A review of food deserts literature. Health &
Place, 16, 876-884.

Wang, G., & Speakman, J. R. (2016). Analysis of positive
selection at single nucleotide polymorphisms associated
with body mass index does not support the “thrifty
gene” hypothesis. Cell Metabolism, 24, 531-541.



172

Watt, T. T., Martinez-Ramos, G., & Majumdar, D. (2012).
Race/ethnicity, acculturation, and sex differences in the
relationship between parental social support and
children’s overweight and obesity. Journal of Health
Care for the Poor and Underserved, 23, 1793-1805.

Welker, E., Lott, M., & Story, M. (2016). The school food
environment and obesity prevention: Progress over the
last decade. Current Obesity Reports, 5, 145-155.

Winston, G., Phillips, E., Wethington, E., Wells, M.,
Devine, C. M., Peterson, J., Wansink, B., Ramos, R.,
& Charlson, M. (2015). The relationship between
social network body size and the body size norms of
black and Hispanic adults. Preventive Medicine
Reports, 2, 941-945.

Xiang, A. H., Chow, T., Mora-Marquez, J., Martinez,
M. P., Wang, X., Wei, Y., Panganiban, M. B., Richter,

P. M. Krueger et al.

P. M., & Schneider, D. I. (2019). Breastfeeding persis-
tence at 6 months: Trends and disparities from 2008 to
2015. The Journal of Pediatrics, 208, 169-175.¢2.
Yang, Y. C., Walsh, C. E., Johnson, M. P., Belsky, D. W.,
Reason, M., Curran, P., Aiello, A. E., Chanti-Ketterl,
M., & Harris, K. M. (2021). Life-course trajectories of
body mass index from adolescence to old age: Racial
and educational disparities. Proceedings of the
National Academy of Sciences, 118, €2020167118.
Yip, T., Cheon, Y. M., Wang, Y., Cham, H., Tryon, W., &
El-Sheikh, M. (2020). Racial disparities in sleep:
Associations with discrimination among ethnic/racial
minority adolescents. Child Development, 91, 914-931.
Zhang, S., de la Haye, K., Ji, M., & An, R. (2018).
Applications of social network analysis to obesity: A
systematic review. Obesity Reviews, 19, 976-988.



