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Abstract

Background/Objectives—Overweight and obesity (OWOB) is a global epidemic. Adults and
adolescents from low-income households are at higher risk to be OWOB. This study examined the
relationship between income and OWOB prevalence in children and adolescents (518 years) in the
United States (US) within and across race/ethnicities, and changes in this relationship from 1971
to 2014.

Subjects/Methods—A meta-analysis of a nationally representative sample (V= 73,891) of

US children and adolescents drawn from three datasets (i.e., National Health and Nutrition
Examination Survey, National Longitudinal Survey of Youth, & the Early Childhood Longitudinal
Program) which included 14 cross-sectional waves spanning 1971-2014 was conducted. The
exposure was household income-to-poverty ratio (low income = 0.00-1.00, middle income =
1.01-4.00, high income >4.00) with prevalence of overweight or obesity (body mass index = 85th
percentile) as the outcome.

Results—Children and adolescents from middle-income and high-income households were 0.78
(95% C1 =0.72, 0.83) and 0.68 (95% CI = 0.59, 0.77) times as likely to be OWOB compared

to children and adolescents in low-income households. Separate analyses restricted to each racial/
ethnic group showed children and adolescents from middle- and high-income households were
less likely to be OWOB compared to their low-income peers within the White, Hispanic, and
Other race/ethnic groups. Children and adolescents from low-income households who were Black
were not more likely to be OWOB than their high- and middle-income counterparts. Analyses
within each income stratum indicated that race/ethnicity was not related to the prevalence of
OWOB in low-income households. However, racial/ethnic differences in OWOB were evident for
children and adolescents in middle- and high-income households. Disparities in the prevalence
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of OWOB between low-income children and adolescents and their middle- and high-income
counterparts have increased from 1971 to 2014.

Conclusions—Income and OWOB are related in US children and adolescents. Racial/ethnic
differences in the prevalence of OWOB emerge in middle- and high-income households.
Disparities in OWOB prevalence are growing.

Introduction

The growing prevalence of children and adolescents (5-18 years) who are overweight or
obese is global epidemic. Similarly in the United States (US) rates of OWOB in children and
adolescents has nearly doubled over the last three decades [1]. This is troubling because
OWOB is linked to a variety of non-communicable diseases, including cardiovascular
disease, type 2 diabetes, hypertension, sleep apnea, and asthma [2-6]. Research from around
the world has consistently shown that individuals from low-income families in highly
developed countries are at increased risk for being OWOB [7, 8]. Similarly, adolescents

[9, 10] and adults [11, 12] in the US from low-income families are at a higher risk of being
OWOB than their higher income counterparts. Further, children in low-income families are
more likely to become OWOB by the age of 5 than their high-income counterparts [13].

Evidence suggests the relationship between income and OWOB in the US may vary

by individuals’ racial ethnic backgrounds [13-16]. While studies have established the
relationship between income and prevalence of OWOB, we are aware of only three studies
of US children and adolescents that have explored the interaction between race/ethnicity,
income, and OWOB. All three of these studies have used data from the National Health and
Nutrition Examination Survey (NHANES) [15, 17, 18]. The first study showed that from
1971 to 2002 the relationship between income and OWOB was inconsistent between race
groups. Further, the study concluded that the relationship was weakening over time [17]. The
second study included two more years of data (i.e., 2003-2004) and again concluded that
relationships between income and OWOB varied by racial ethnic group. However, the study
found that the strength of the relationship between income and the prevalence of OWOB was
growing over time for children who are Hispanic. The final study is the only one that has
examined data on this relationship between 2003 and 2014 [19]. This study found that lower
income levels were associated with rates of OWOB in non-Hispanic White and Hispanic
children but not in non-Hispanic Black or Asian children and concluded that disparities in
OWOB may be growing over time. Thus, there is conflicting evidence in the literature on the
relationship between income, race, and OWOB in children and adolescents.

The purpose of this paper is to examine the relationship between income, race, and obesity
in US children and adolescents using three nationally representative datasets which include
data from 1971 to 2014. We will accomplish this by examining the following research
questions:

1 Does the prevalence of OWOB in children and adolescents differ by household
income level?

2. Within individual racial/ethnic groups, does the prevalence of OWOB in children
and adolescents differ by household income level?
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3. Within household income levels, does the prevalence of OWOB in children and
adolescents differ by racial/ethnic groups?

Materials/subjects and methods

Samples

The data presented herein are from three nationally representative datasets in the US
[20-22]. Across all three datasets the sample for the analyses was restricted to children

and adolescents (5-18 years) and included the following racial/ethnic categories: White,
Black, Hispanic, and Other. The first dataset, NHANES, is designed to provide a nationally
representative cross-sectional snapshot of the US population’s health [22]. Data collection
is conducted at successive time points using surveys and examinations. The current study
used NHANES 1 (1971-1974), NHANES Il (1976-1980), NHANES 111 (1988-1994), and
the NHANES samples collected every two years from 1999 to 2014 (e.g., 1999-2000,
2001-2002, etc.). The second dataset, the Early Childhood Longitudinal Study Kindergarten
Cohort (ECLSK)), is a longitudinal study designed to examine the early school experiences,
school readiness, and development of US children [20]. This study includes both the 1998
and the 2011 cohort. Data from the first available measurement wave, where household
income and height and weight were recorded, were included for each cohort (fall 1998
ECLSK-1998 and spring 2011 ECLSK-2011). The final dataset is the National Longitudinal
Survey of Youth 1997 Cohort, a longitudinal study that follows US children born from 1980
to 1984. The cohort was first interviewed in 1997 [21]. Baseline data from the National
Longitudinal Survey of Youth 1997 are included in this study. These datasets were chosen
for two reasons. Their selection maximized the coverage of data across years. Apart from
10 years (i.e., 1975, 1981-1987, and 1995-1996) data were collected each year from 1971
to 2014. Second, because the number of minorities in each dataset is relatively small and
becomes smaller when examining minorities across income groups, it was necessary to
combine the three datasets to increase the sample size within each racial/ethnic and income
group. Demographics of the children and adolescents included from all three datasets and
data collection waves are presented in Table 1. Because all data were freely available onling,
and dei-dentified, this study was exempt from IRB review at the lead authors institution.

Income-to-poverty ratio

This study used income-to-poverty ratio as a measure of income status. The income-to-
poverty ratio is a ratio calculated using total household income and represents the ratio

of household income to poverty. Based upon the US Department of Health and Human
Services’ poverty guidelines [23], the index is calculated by dividing total household income
by the poverty guideline. For example, an income-to-poverty ratio of 0.5 indicates that

a household is earning 50% the amount of income as the federally established poverty
level, while an income-to-poverty ratio of 1.5 indicates that a household is earning 150%
of the poverty level. The income-to-poverty ratio was included in every NHANES dataset
and the National Longitudinal Survey of Youth dataset. For both the ECLSK-1998 and
ECLSK-2011 datasets, the income-to-poverty ratio was calculated for this analysis by
dividing total household income by the poverty guideline [23] for the year that the
anthropometric data were collected. Consistent with previous research [15], each child
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across all datasets was assigned to the low-, middle-, or high-income group based on their
family’s income-to-poverty ratio score. Children and adolescents in households with an
income-to-poverty ratio of 0.00-1.00 were assigned to the low-income group. Likewise,
children and adolescents living in a household with an income-to-poverty ratio of 1.01-4.00
were assigned to the middle-income group and children and adolescents living in households
above 4.00 were classified to the high-income group.

Anthropometry

In each dataset, height and weight were measured using standardized techniques and
calibrated equipment. Body mass index (BMI) was calculated using the standard formula

kilograms

(i.e., BMI = >

). Children and adolescents were categorized as either OWOB using the
(meter)

sex-specific CDC growth chart percentiles for age [24].

Race/Ethnicity

Race/ethnicity of children and adolescents was collected in each of the datasets via self-
report by the parent guardian of the participant. In order to align with previous work using
the ECLS and NHANES datasets [12, 25], we employed a stepwise process for designating
children and adolescents into racial/ethnic categories. First, children and adolescents who
were reported as Hispanic were categorized as Hispanic regardless of race. Next, children
and adolescents who were reported as Black were assigned to the Black category. Next,
children and adolescents who were reported as White and had not been assigned to another
category were assigned to the White category. Finally, children and adolescents who were
not assigned to any of the previous categories were assigned to the Other racial/ethnic
category.

Statistical analyses

All analyses were complete in 2017. The relationship between race/ethnicity, income and
OWOB status was examined in a multi-step analysis. In the first step separate logistic
regression models estimated the relationship between race/ethnicity and income-level. The
models included in step one are separated by research question and described below.

Research question #1: Does the prevalence of OWOB in children and
adolescents differ by household income level?—Logit models, with income-to-
poverty ratio (i.e., low income, middle income, high income) as the independent variable,
and OWOB status (i.e., dichotomous OWOB or not OWOB) as the dependent variable were
conducted for each dataset and data collection wave. These models included race/ethnicity
as a covariate and all possible race/ethnicity-by-income level interaction terms. The main
effect of the association between income-to-poverty ratio and OWOB status was extracted
for inclusion in step two in order to examine the relationship between household income
and OWOB status. Henceforth, this approach is referred to as the “full model.” All models
included age and sex as covariates.

Research question #2: Within individual racial/ethnic groups does the
prevalence of OWOB in children and adolescents differ by household income

Int J Obes (Lond). Author manuscript; available in PMC 2024 October 08.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Weaver et al.

Results

Page 5

level?—Separate logistic regression models for each racial/ethnic group were estimated for
each dataset and data collection wave. Income-to-poverty ratio (i.e., low income, middle
income, high income) and OWOB status were the independent and dependent variables,
respectively. All models included age and sex as covariates. The main effect of the
association between income-to-poverty ratio and OWOB status was extracted for inclusion
in step two in order to examine the relationship between household income and OWOB
status within each racial/ethnic group separately.

Research question #3: Within household income levels does the prevalence
of OWOB in children and adolescents differ by racial/ethnic groups?—Separate
logistic regression models for each income category (i.e., low, middle, high) with race/
ethnicity and OWOB status as the independent and dependent variables, respectively, were
completed for each dataset and data collection wave. All models included age and sex as
covariates. The main effect of the association between race/ethnicity and OWOB status

was extracted for inclusion in step two in order to examine the relationship between race/
ethnicity and OWOB status within each income level separately.

Step two consisted of estimating summary odds ratios (OR) using the extracted main effects
from the logistic regression models conducted across datasets and data collection waves in
step one. This meta-analytic approach was completed in Comprehensive Meta-Analysis
(v.3.3 Englewood, NJ) using both fixed and random effects. The summary ORs were
interpreted to determine (1) the relationship between household income and OWOB, (2) the
relationship between household income and OWOB within individual race/ethnic groups,
and (3) the relationship of race/ethnicity with OWOB within each household income level.
/-squared statistics were calculated to estimate the heterogeneity of effects across datasets
and data collection waves.

Step three consisted of conducting a sensitivity analysis to examine the impact of individual
datasets on the pooled meta-analytic ORs. We used a “one study removed” approach where
the summary OR is recalculated multiple times [26]. In each recalculation one dataset is
removed to detect if the removed dataset is unduly influencing the summary OR estimate.
This analysis was completed using Comprehensive Meta-Analysis.

Finally, step four consisted of conducting a meta-regression analysis to determine the impact
of data collection decade on the relationship between income, race/ethnicity, and OWOB
status. Separate meta-regression models were estimated for each of the analytic approaches
identified in steps one and two using Comprehensive Meta-Analysis with study decade as
the independent variable and odds of being OWOB as the dependent variable.

The results from each of the analyses are presented below. For simplicity and because

the fixed and random effects ORs did not vary meaningfully, we only discuss the random
effects OR estimates below. However, fixed and random effects estimates are presented in all
relevant figures.
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Odds ratios of OWOB

Research question #1: Does the prevalence of OWOB in children and
adolescents differ by household income level?—Figure 1 illustrates the results
from the full model. After controlling for race and race x income interactions, there was a
significant main effect for income level, with children and adolescents in the middle-income
group 0.78 (95% CI = 0.72-0.83) times as likely as children and adolescents in the low-
income group to be classified as OWOB. Children and adolescents in households classified
as high income were 0.87 (95% CI = 0.79-0.96) and 0.68 (95% CI = 0.59-0.77) times as
likely to be OWOB as children and adolescents living in households classified as middle or
low income, respectively.

Research question #2: Within individual racial/ethnic groups does the
prevalence of OWOB in children and adolescents differ by household income
level?—Figure 2 depicts the results from the meta-analysis exploring the relationship
between income and OWOB status by each racial/ethnic category. Children and adolescents
who were classified as White and living in middle-income households were 0.90 (95%

Cl =0.83-0.99) times as likely to be OWOB as their low-income counterparts, while
White children and adolescents living in high-income households were 0.78 (95% CI =
0.72-0.84) and 0.69 (95% CI = 0.60-0.79) times as likely to be OWOB as their middle-
and low-income counterparts. Similarly, high-income children and adolescents who were
classified as Hispanic were statistically significantly less likely to be OWOB than children
and adolescents who were Hispanic and living in low (OR = 0.68, 95% CI = 0.61-0.76)

or middle (OR = 0.63, 95% CI = 0.56-0.71) income households. Finally, children and
adolescents classified as having an Other racial/ethnic background and living in middle-
income households were 0.77 (95% CI = 0.60-0.98) times as likely to be OWOB as their
low-income counterparts, while children and adolescents classified as Other and living in
high-income households were 0.73 (95% CI = 0.54-1.00) and 0.55 (95% CI = 0.44-0.69)
times as likely to be OWOB as their middle- and low-income counterparts. Contrary to the
other race/ethnic groups, children and adolescents who were classified as Black and living
in middle-income households were 1.13 (95% CI = 1.04-1.22) times as likely to be OWOB
as their counterparts living in low-income households, while children and adolescents who
were Black and living in high-income households were 1.00 (95% CI = 0.86-1.16) and 1.14
(95% CI = 1.00-1.30) times as likely to be OWOB as children and adolescents in middle-
and low-income households, respectively.

Research question #3: Within household income levels does the prevalence
of OWOB in children and adolescents differ by racial/ethnic groups?—Figure

3 presents the results of the meta-analyses examining relationship between OWOB status
and race/ethnicity by income level. For children and adolescents living in low-income
households, those who were classified as Hispanic were 1.39 (95% CI = 1.24-1.56) and 1.26
(95% CI = 1.09-1.51) times as likely to be OWOB as children and adolescents classified

as White and Other, respectively. Further, children and adolescents classified as Black

were 0.75 (95% CI = 0.68-0.83) times as likely to be OWOB as children and adolescents
classified as Hispanic. For children and adolescents living in middle-income households,
those who were classified as Black were 0.87 (95% CI = 0.79-0.97), 1.36 (95% CI = 1.21-
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1.53), and 1.30 (95% CI = 1.16-1.44) times as likely to be OWOB as their Hispanic, White,
and Other counterparts. Children and adolescents classified as Hispanic were 1.64 (95% ClI
=1.44-1.87) and 1.52 (95% CI = 1.36-1.70) times as likely to be OWOB as their Other and
White counterparts, respectively. For children and adolescents in high-income households,
those who were classified as Black were 1.27 (95% CI = 1.09-1.47), 1.93 (95% CI =
1.52-2.45), and 1.74 (95% CI = 1.55-1.95) times as likely to be OWOB as their Hispanic,
Other, and White counterparts, respectively. Children and adolescents who were classified as
Hispanic were 1.47 (95% CI = 1.27-1.70) and 1.37 (95% CI = 1.23-1.53) times as likely to
be OWOB as their Other and White counterparts, respectively. All other differences across
income categories in the odds of children and adolescents being classified as OWOB were
not statistically significant.

Sensitivity analysis

Our primary findings were robust in terms of the direction and magnitude of effects
throughout the “one study removed” sensitivity analysis. In three instances the “one study
removed” analysis indicated the pooled OR lost statistical significance when one dataset was
removed from the meta-analysis. Specifically, this was true for the meta-analysis comparing
children and adolescents classified as Other in high-income households to children and
adolescents classified as Other in middle-income households, the meta-analysis comparing
children and adolescents classified as Other in middle-income households to children and
adolescents classified as Other in low-income households, and the comparison between
children and adolescents classified as White in middle-income households to children and
adolescents classified as Other in low-income households. In all instances the magnitude and
direction of the pooled OR remained constant. This gives us confidence that our findings are
not unduly influenced by a single dataset.

Meta-regression analysis

Results from the meta-regression examining the influence of study decade on odds of being
OWOB from the full model are presented in Fig. 4 (results from all models presented in
Table 2). The full model indicated that for all comparisons (i.e., middle vs. low, high vs.
middle, and high vs. low income), disparities in OWOB prevalence were becoming larger
over time, with the higher income level becoming less likely to be OWOB every decade
from 1971 until 2014 in comparison to lower income group. This difference was statistically
significant for the middle vs. low income (OR = 0.93, 95% CI = 0.86-0.99) and high

vs. low income (OR = 0.95, 95% CI = 0.89-1.00) comparisons, but not for the high vs.
middle income (OR = 0.96, 95% CI = 0.91-1.01) comparison. These findings indicate that
disparities between low-income and middle-income children and adolescents grew by 7%
each decade from the 1970s until 2014. Similarly, the gap in the odds of being OWOB
between low-income and high-income children and adolescents widened by 5% each decade
over the same time period.

Discussion

Findings from this study indicate that household income is independently related to US
children and adolescents’ OWOB status. Furthermore, there was a clear stair-stepping
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pattern of increased risk of OWOB from children and adolescents in low-income to high-
income households. This finding was consistent within analyses restricted to racial/ethnic
groups, except for children and adolescents who were Black. Findings also indicate that
these disparities are widening over time. Finally, this meta-analysis indicates that race/
ethnicity is not related to differences in prevalence of OWOB for children and adolescents
who live in poverty, except for children and adolescents who are Hispanic. Differences in
OWOB prevalence by racial/ethnic groups do emerge for children and adolescents living in
middle- and high-income households.

Three previous studies have explored the relationship between race/ethnicity, income, and
OWOB in US children and adolescents [15, 17, 19]. The findings of the current study extend
the finding of the previous studies through 2014 and includes two additional nationally
representative datasets. The current study is consistent with the previous studies which found
low-income children and adolescents in the US who were White or Hispanic were more
likely to be OWOB, but found that this relationship did not hold for children and adolescents
who were Black. Further, the current study indicates that the strength of the relationship
between income and the prevalence of OWOB grew over time while the previous studies
found that this relationship did not exist [17], or was inconsistent across racial/ethnic groups
[15, 16].

The finding that, in the US, children and adolescents in low-income families are at increased
risk of becoming OWOB is consistent with a broader literature base showing children,
adolescents, and adults in low-income families around the world are at elevated risk for a
variety of negative health outcomes [9, 27-29]. Thus, understanding the mechanisms that are
driving these disparities is critical. While the pathway to OWOB involves a complex web

of social, environmental, and genetic determinates, several possible explanations that may
illuminate strategies to address disparate rates of childhood OWOB have been identified. For
instance, there is recent experimental evidence that low social status may increase calorie
consumption [30]. This preliminary experimental evidence is supported by cross-sectional
and longitudinal studies showing that OWOB status is associated with social status in
minority children and adolescents [31, 32]. In addition to the psychobiological impact of
low social status on low-income children and adolescents” OWOB status, the “insurance
hypothesis” suggests that food insecurity (i.e., access to adequate food is limited because

of lack of money or other resources [33]) may actually trigger the body to store more fat
[34]. Since children and adolescents from low-income households are more likely to be
food insecure [33] their bodies may also be storing more fat, increasing their likelihood to
be OWOB. However, empirical evidence of the relationship between food insecurity and
OWORB is limited to adult women in high-income countries [34]. Further, a increased risk
for low-income children and adolescents to be OWOB may be due to the environments in
which they live. Studies have shown that low-income families are more likely to live in
“obesogenic” environments [35]. Obesogenic environments are characterized by social and
structural factors in one’s community that lead to higher rates of OWOB. Research has
shown that low-income neighborhoods are less likely to have supermarkets [36], limiting
access to healthy foods. A recent study also demonstrated that schools in low-income
neighborhoods had more fast food restaurants and convenience stores close by than high-
income neighborhoods [37]. Not surprisingly low socio-economic status has been related to
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reduced access to healthy foods like fruits and vegetables [38, 39]. There is also increasing
evidence that features of physical environments influence levels of physical activity, and
perceived neighborhood safety may be an important factor in low-income children and
adolescents’ activity levels [40, 41]. Further, low-income neighborhoods are less likely to
have parks and facilities in which children and adolescents can be physically active [42].
Thus, it appears that social context is a crucially important aspect that must be considered
when attempting to address disparate rates of OWOB between low- and middle-to-high-
income children and adolescents.

Several efforts to address childhood OWOB in low-income communities in the US have
been undertaken [43-49]. However, these efforts have produced mixed and limited results
[50-53]. This may be because these interventions are largely disconnected from the risk
factors for overweight and obesity identified above (i.e., disparate access to healthy foods
and infrastructure for physical activity, and failure to target the direct impacts of low social
status on higher caloric intake). Instead these interventions primarily rely upon individual
behavior change and health education strategies like intensive behavioral counseling [50,
51, 53, 54], health education and goal setting classes [53, 55, 56], placing health promoting
brochures and posters in physicians’ offices [50, 55], and providing families with small
plates to “nudge” them to eat smaller portion sizes [56]. New approaches that identify and
target the underlying causes of childhood obesity for children and adolescents in low-income
households are needed.

Results from this study indicate that US children and adolescents who are Hispanic,
regardless of income level, are more likely to be OWOB. Despite this finding, high-income
Hispanic children and adolescents were at a reduced risk for being OWOB compared to their
low- and middle-income counterparts. Further, this study indicates that Black children and
adolescents from middle and high-income households were more likely to be OWOB when
compared to Black children and adolescents living in poverty. This finding is consistent
with previous studies [13, 15]. There are several reasons why this may be the case. First,
BMI is a relatively poor indicator of non-Hispanic Black children and adolescents’ adiposity
when compared to children from other racial/ethnic backgrounds [16, 57-60]. Studies have
suggested that BMI misclassifies between 30% and 60% of non-Hispanic Black children as
OWOB [57]. This misclassification may be due to higher lean mass rather than increased

fat mass in non-Hispanic Black children. Thus, further studies examining the relationship
between income and non-Hispanic Black children and adolescents’ body composition with
alternative measures such as dual-energy X-ray absorptiometry and bioelectrical impedance
are warranted. Second, other studies have postulated that individuals who are non-Hispanic
Black may not move to higher income, and consequently less obesogenic, neighborhoods
because they may not feel welcome in those neighborhoods due to racial segregation [61,
62]. Finally, other studies have noted that racism and discrimination against individuals who
are non-Hispanic Black persist, even when income is elevated, and chronic stress induced by
persistent racism and discrimination offsets the health benefits of elevated socio-economic
status due to increased income [63, 64]. Work to identify the reason children and adolescents
who are middle- and high-income Black are more likely to be OWOB than their low-income
counterparts is needed.
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The finding that disparities in OWOB prevalence between the lowest and highest income
groups are growing over time appears to be tracking larger trends of income disparities

in the US, which have grown dramatically since the late 1970s [65]. Thus, it appears that
growing income disparities are reflected in growing health disparities. Policies to close
the gap between the lowest and highest income families may also mitigate growing health
disparities between children and adolescents from low- and high-income families.

The study’s cross-sectional nature is both a strength and a limitation. It provides powerful
and generalizable information for prediction of current obesity rates and for targeting
obesity efforts in the US. However, it cannot shed light on causation or mechanisms. This
would require a longitudinal design to establish temporal precedence and the inclusion

of additional environmental, behavioral, and biological measures. However, other studies
have identified longitudinal trends in children and adolescents’ OWOB status and the
relationship to income from birth to preschool and from childhood to adulthood [13, 66].
This study is also limited by the use of a single indicator of social disparity (i.e., family
income). There are a variety of measures of social status including net worth, educational
attainment, parental occupation, family disadvantage, neighborhood disadvantage, etc. All
indicators have advantages and disadvantages. For instance, the place (i.e., neighborhood)
that one lives may be more important than other indicators of social status. Future work
should consider all indicators of social status when exploring and attempting to address
disparate rates of OWOB in children and adolescents. Also, while this study included nearly
74,000 children and adolescents, relatively few of the participants were from high-income
households and were Black (10.9%) or Hispanic (12.5%). Future studies seeking to explore
the relationship between race/ethnicity, income, and OWOB should consider oversampling
minority children and adolescents from high-income households.

It appears that US children and adolescents living in poverty are at increased risk of
being OWOB. However, racial ethnic differences in the prevalence of OWOB become
more pronounced in middle- and high-income households. Finally, these disparities in
the prevalence of OWOB between low- and middle/high-income households appear to be
growing over time in the US.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Forest plot of the odds of overweight or obese by income level when controlling for race/
ethnicity, age, and sex
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Fig. 2.

Forest plot of the odds of overwight or obese by income level by each race/ethnicity when
controlling for age and sex
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Forest plot of the odds of overwight or obese by each race/ethnicity when controlling for age

and sex
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