Journal of Economics and Public Finance

ISSN 2377-1038 (Print) ISSN 2377-1046 (Online)
\Vol. 7, No. 1, 2021
www.scholink.org/ojs/index.php/jepf

Original Paper
Parental Education or Household Income? Which Socioeconomic
Status Indicator Can Better Reduce Body Mass Index Disparities

among Latino Children?

Shervin Assari*?*, Mohammad Reza Malek-Ahmadi® & Cleopatra H. Caldwell*®
! Department of Urban Public Health, Charles R. Drew University of Medicine and Science, Los Angeles,
CA, USA
2 Department of Family Medicine, Charles R. Drew University of Medicine and Science, Los Angeles,
CA, USA
% Department of Pediatrics, Shahrekord University of Medical Sciences, Shahrekord, Iran
* Department of Health Behaviors and Health Education, School of Public Health, University of
Michigan, Ann Arbor, MI, USA
® Center for Research on Ethnicity, Culture, and Health (CRECH), School of Public Health, University of
Michigan, Ann Arbor, MI, USA
“ Shervin Assari, E-mail: assari@umich.edu; Tel.: +(734)-232-0445; Fax: +734-615-873

Received: November 15, 2020 Accepted: December 1, 2020  Online Published: December 12, 2020
doi:10.22158/jepf.v7n1pl9 URL.: http://dx.doi.org/10.22158/jepf.v7n1pl9

Abstract

Aim: We compared the effects of parental education and household income on childrens Body Mass
Index (BMI) in Hispanic White (HW) and non-Hispanic White (NHW) families. Methods: In this
cross-sectional study, we borrowed data from the Adolescent Brain Cognitive Development (ABCD)
study and analyzed data of 5100 children between the ages of 9 and 10. The independent variables
were parental education and household income. The primary outcome was BMI value. Ethnicity was
the moderating variable. Confounders were age, sex, and family structure. Three mixed-effects
regression models were used for data analysis. Results: Overall, higher parental education and
household income were associated with lower BMI levels in children. While an interaction was
reported between ethnicity and parental education, no relation was noted between ethnicity and
household income regarding BMI. The interaction indicated weaker protective effects of high parental
education on BMI in HW children than NHW children. Household income showed similar protective

effects on children s BMI in HW and NHW families. Conclusion: Parental education but not household
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income loses some of its protective effects on childhood BMI among HW families compared to NHW
families. Distal social determinants of health may be more vulnerable to the MDRs (minorities’
diminished returns) than proximal ones. As a result, closing the income gap may be a good strategy
towards closing the childhood BMI gap between highly educated HW and NHW families. Policies that
raise the minimum wage and those that help HW families save money (e.g., earned income tax policies)
maybe more promising strategies to eliminate the ethnic gap in BMI than increasing the education level
of ethnic minority families.
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1. Introduction

High Body Mass Index (BMI), a risk factor for a wide range of cardiometabolic conditions in adulthood
(Lloyd, Langley-Evans, & McMullen, 2010; Park, Falconer, Viner, & Kinra, 2012), is more common in
ethnic minorities, such as Hispanic White (HW) children, compared to non-Hispanic White (NHW)
children (Malina, 1993; Wallander, Taylor, Grunbaum et al., 2009; Staiano & Katzmarzyk, 2012;
Albrecht & Gordon-Larsen, 2013). Research-based knowledge on social causes of ethnic inequalities in
childhood’s BMI is essential if we want to eliminate gaps like these, which have sustained and are
growing (Komlos & Breitfelder, 2008; Nicosia, Shier, & Datar, 2016). Similarly, ethnic variation in
social determinants of childhood BMI should be known (Freedman, Khan, Serdula, Ogden, & Dietz,
2006; Guerrero, Mao, Fuller, Bridges, Franke, & Kuo, 2016). Such a strategy may enhance various
aspects of ethnic minorities’ health and reduce the existing health inequalities in the next generations.
Two overlapping social determinants of childhood BMI are ethnicity (Malina, 1993; Wallander, Taylor,
Grunbaum et al., 2009; Staiano & Katzmarzyk, 2012; Albrecht & Gordon-Larsen, 2013) and family
socioeconomic status (SES). Compared to NHW children, HW children are more likely to be obese and
have a higher BMI (Malina, 1993; Wallander, Taylor, Grunbaum et al., 2009; Staiano & Katzmarzyk,
2012; Albrecht & Gordon-Larsen, 2013). However, the effects of ethnicity and family SES are complex
and inter-dependent (Assari, 2018; Assari, Boyce, Bazargan, Mincy, & Caldwell, 2019). As ethnicity and
SES closely overlap (Williams, 1999; Chu, Moreira, Gerber et al., 2012; Chen, Kessler, Sadikova et al.,
2019), SES may in part be responsible for ethnic variations in health (Kaufman, Cooper, & McGee,
1997). Thus, one of the best solutions to eliminate health inequality is believed to be closing the SES gap
among ethnic groups (Williams, 1999; Lantz, House, Lepkowski, Williams, Mero, & Chen, 1998).
However, the degree to which SES indicators (e.g., household income) reduce the risk of behavioral
outcomes varies among diverse demographic groups (Assari, Preiser, & Kelly, 2018; Assari, 2019;
Assari, 2020a; Assari, 2020b). As described by a pattern called Minorities” Diminished Returns (MDRs)
(Assari, 2018a; Assari, 2017a), most SES indicators (Assari, 2019a), particularly the parental education
(Assari, Caldwell, & Bazargan, 2019), generate unequal outcomes for population subgroups (Assari,

2018b; Assari, 2018c). The problem arises when we observe that populations’ outcomes show less
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response to economic resources for minority groups than the majority group (Assari, 2018a; Assari,
2018d; Assari, 2020c).

The MDRs theory (Assari, 2018a; Assari, 2017a) suggests that, due to stratification, racialization,
discrimination, and social marginalization, ethnic minority groups do not have the same chance of using
their SES to secure tangible health outcomes (Assari, 2018a; Assari, 2018d; Assari, 2020c). This means
that the social structure reduces SES indicators’ impact on health outcomes more for ethnic minority than
majority groups. As a result of such MDRs, ethnic minority children who have a middle-class or a high
SES background remain at risk of poor health. Regardless of the health outcome and the SES resource,
we have observed systematically weaker effects of parental education (Assari, Boyce, Akhlaghipour,
Bazargan, & Caldwell, 2020; Assari, Boyce, Bazargan, & Caldwell, 2020a; Assari, Boyce, Caldwell, &
Bazargan, 2020) and household income (Assari, 2020d) on a wide range of health outcomes in high SES
ethnic minority families (Assari, Farokhnia, & Mistry, 2019; Assari, Caldwell, & Bazargan, 2019;
Shervin & Ritesh, 2019; Assari & Mistry, 2018; Assari, Caldwell, & Bazargan, 2020).

In the U.S., MDRs emerge because high SES minority groups are still racialized, marginalized,
stigmatized, and discriminated against (Assari, 2018a; Assari, 2018d; Assari, 2020c). Due to
marginalization processes like these, high SES ethnic minority groups face considerable structural and
societal difficulties leveraging the resources. In the U.S., minority families are discriminated against on
all SES levels. Considering that, the system hinders them from securing tangible, measurable, expected,
and desirable behavioral outcomes. These MDRs emerge despite the availability of the SES indicators.
Thus, we do not observe tangible outcomes in middle-class minorities (Assari, 2017a; Assari, 2018b;
Assari, 2018e; Assari, Caldwell, & Mincy, 2018; Assari, Caldwell, & Zimmerman, 2018; Assari & Hani,
2018). In addition to that, these patterns are well documented for HW (Assari, Farokhnia, & Mistry, 2019;
Shervin & Ritesh, 2019; Assari, 2019; Assari, 2018f), African American (Assari, 2018a; Assari, 2017a;
Assari, Caldwell, & Mincy, 2018; Assari, Thomas, Caldwell, & Mincy, 2018), Asian American (Assari,
Boyce, Bazargan, & Caldwell, 2020b), Native American (Assari & Bazargan, 2019c), leshian, gay, and
bisexual (LGB) (Assari, 2019b), immigrant (Assari, 2020b), and even marginalized NHW (Assari,
Boyce, Bazargan, Caldwell, 2020b) groups. Although in theory, any deviation from social privileges
may reduce the health effects of SES indicators, we are not aware of studies that have documented the
relevance of MDRs in HW children’s behavioral outcomes. As a result, it is essential to test whether
MDRs hold for HW children or not.

1.1 Aims

In this investigation, we compared HW to NHW children in the U.S. regarding the effects of parental
education and household income on childhood BMI. While high parental education and household
income are expected to be associated with lower BMI levels in children, we simultaneously expect
weaker protection in HW children than NHW children. Based on an extensive literature (Assari,
Caldwell, & Bazargan, 2020; Assari, 2018f; Assari & Bazargan, 2019a; Assari, 2019c), we hypothesize

that ethnicity and SES would show multiplicative rather than additive effects on children’s BMI. To be
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more specific, we expected weaker family SES effects, particularly parental education, on HW than
NHW children’s BMI. That is, we expect MDRs to contribute to economic and ethnic inequalities
regarding childhood BMI. Stronger MDRs for parental education than household income is based on the
knowledge that more social processes can hinder minority families from leveraging their education
compared to their income. This is also in line with our past work showing stronger MDRs for education
than income (Assari & Lankarani, 2016b).

2. Materials and Methods

2.1 ABCD Design

This cross-sectional study was a secondary analysis of existing data. We borrowed data from the
Adolescent Brain Cognitive Development (ABCD) study (Alcohol Research: Current Reviews
Editorial, 2018; Casey, Cannonier, Conley et al., 2018; Karcher, O’Brien, Kandala, & Barch, 2019;
Lisdahl, Sher, Conway et al., 2018; Luciana, Bjork, Nagel et al., 2018). The ABCD is a national
children’s brain development study with a large diversity based on ethnicity, ethnicity, sex, and SES
(Alcohol Research: Current Reviews Editorial, 2018; Auchter, Hernandez Mejia, Heyser et al., 2018).
2.2 ABCD Sample

The ABCD children were drawn from schools across multiple cities, nested to states in the U.S. The
recruitment catchment area of the ABCD study sites is composed of 21 participating locations,
encompasses over 20% of the entire United States population of 9/10-year-old children. The ABCD
sampling and recruitment procedures were carefully designed, implemented, and evaluated across the
21 study sites. Although the ABCD sample is national, it is not random or representative. Even though
this sample was not random, the final ABCD sample is a close approximation of the U.S. children
across all demographic and sociodemographic factors as a result of careful sampling. Thus, the results
are reliable regarding ethnicity, age, sex, SES, and urbanicity.

2.3 Analytical Sample

This study included 5100, 9/10-year-old U.S.-born White American children, who had data on age, sex,
ethnicity, parental education, household income, family structure, and BMI. Our participants were
either HW or NHW. Eligibility was being White and U.S.-born. Being from any ethnic background
other than NHW or HW was the exclusion criteria. Thus, this study did not include any families
identified as African American, Asian, Native American, Pacific Islander, or other/mixed ethnicity.

2.4 Measures

Body Mass Index (BMI). The ABCD measured height and weight, using a standard protocol between
two or three times. Based on measured height and weight, the ABCD study has calculated the child’s
BMI value. In this study, BMI was treated as a continuous measure.

Parental Educational Attainment. Parental education was defined as a five-level categorical variable: (1)
less than high school (reference category), (2) high school / GED, (3) some college, (4) college degree,

and (5) graduate+ school.
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Household Income. Household income was a nominal variable: Parents were asked, “What is your total
highest income for the past 12 months? This should include income (before taxes and deductions) from
all sources, wages, rent from properties, social security, disability and veteran’s benefits, unemployment
benefits, and workman”. Responses included less than $50,000, $50,000- $100,000; and $100,000 +.
Family Structure. Family structure was a dichotomous variable; married = 1 and not- married = 0.
Ethnicity. Ethnicity was identified by the parent. Ethnicity was a categorical variable: 1 for HW and 0 for
NHW (reference group).

Sex. Child sex was a categorical variable with 1 for boys and 0 for girls.

Age. Child age was a continuous variable, measured in months.

2.5 Data Analysis

The program Data Analysis and Exploration Portal (DEAP) was utilized for statistical analyses. DEAP is
an online analytical tool, and it is based on the R program. To conduct our multivariable analysis, three
mixed-effects model regressions were performed. As observation individuals were nested to families
who were selected from study sites, we used mixed-effect models. This modeling strategy enabled us to
have random effects and fixed effects that are needed when the sample is clustered and non-independent.
The child’s BMI was the outcome, while ethnicity was the moderator. Parental education and household
income, both categorical variables, were the predictors. All regression models were estimated in the
overall/pooled sample. Model 1, the main effect model, was estimated in the absence of interaction terms.
Model 2 added the interaction terms between ethnicity and parental education. Model 3 added the
interaction terms between ethnicity and household income. Our models controlled for age, sex, and
family structure. Regression coefficients (b), standard errors (SE), and p-values were reported for each
parameter. Appendix 1 summarized the model formulas. We tested several assumptions before we ran
our models. These assumptions include ruling out collinearity between study variables (not shown) and
distribution of our outcome, error terms, and quantiles, as shown in Appendix 2.

2.6 Ethics

For this study, we used a fully de-identified data set. Our analysis was exempted from a full review of the
Institutional Review Board (IRB). The original ABCD study protocol was approved by the IRB at the
University of California, San Diego (UCSD). Several other institutions also approved the ABCD study
protocol. Children provided assent. Parents provided consent (Auchter, Hernandez Mejia, Heyser et al.,
2018).

3. Results
Table 1 described the pooled sample and by ethnicity. The current analysis was performed on 5100,
9/10-year-old children, from which 4795 were NHW and 305 were HW.
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Table 1. Baseline Data Overall and by Ethnicity (n = 5100)

Level Overall No Yes p
5100 4795 305
Mean (SD) Mean (SD) Mean (SD)
Age (month) 119.11 (7.49) 119.18 (7.48) 118.02 (7.58)  0.009
Body Mass Index (BMI) 17.95 (3.38) 17.86 (3.31) 19.39 (4.01) <0.001
n (%) n (%) n (%)
Parental Education
< HS Diploma 41 (0.8) 23 (0.5) 18 (5.9) <0.001
HS Diploma/GED 202 (4.0) 156 (3.3) 46 (15.1)
Some College 1049 (20.6) 950 (19.8) 99 (32.5)
Bachelor 1617 (31.7) 1548 (32.3) 69 (22.6)
Post Graduate Degree 2191 (43.0) 2118 (44.2) 73 (23.9)
Household Income
< 50K 748 (14.7) 633 (13.2) 115 (37.7) <0.001
> =50K& < 100K 1588 (31.1) 1499 (31.3) 89 (29.2)
> =100K 2764 (54.2) 2663 (55.5) 101 (33.1)
Hispanic
No 4795 (94.0) 4795 (100.0) 0(0.0) <0.001
Yes 305 (6.0) 0(0.0) 305 (100.0)
Sex
Female 2392 (46.9) 2251 (46.9) 141 (46.2) 0.854
Male 2708 (53.1) 2544 (53.1) 164 (53.8)

Table 2 summarizes our mixed-effects regression models’ fit statistics, all performed in the overall

(pooled) sample. Our models showed a better fit when there was an interaction between parental

education and ethnicity. Interaction between income and ethnicity did not enhance the fit.

Table 2. Model Characteristics and Fit (n = 5100)

Model 1 Model 2 Model 3
N 5100 5100 5100
R-squared 0.05113 0.05205 0.05126
AR-squared 0.01202 0.01828 0.00774
AR-squared (%) 1.2% 1.83% 0.77%
24
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Table 3 summarizes the results of our three mixed-effects regression models in the overall (pooled)
sample. As documented by our Model 1 (Main Effect Model), parental education and household income
showed protective effects on high childhood BMI. Model 2 showed interactions between HW ethnicity
and parental education on children’s BMI. Model 3 did not show interactions between HW ethnicity and
household income on children’s BMI. These findings suggested that the inverse association between
parental education but not household income with BMI is weaker in HW children than NHW children

(Figure 1 and Figure 2).

Table 3. Summary of Our Regressions without and with Interactions on the Association between
Parental Education, Family Income, and Children’s Body Mass Index (BMI) (n = 5100).

b SE p b SE p b SE p
Model 1 Model 2 Model 3
Parental Education (HS Diploma/GED) -1.27*  0.58 0.030 -1.01 0.77 0.188 -1.26* 0.59 0.032
Parental Education (Some College) -1.75** 0.55 0.002 -1.24# 0.73 0.088 -1.74** 0.56 0.002
Parental Education (Bachelor) -2.54*** (.56 0.000 -2.05** 0.73 0.005 -2.53***(0.56 0.000
Parental Education (Post Graduate Degree) -2.62*** (.56 0.000 -2.13** 0.73 0.004 -2.60***0.56 0.000
Household Income (> =50K& < 100K) -0.38* 0.17 0.022 -0.37* 0.17 0.027 -0.39* 0.17 0.024
Household Income (> =100K) -0.72*** 0.17 0.000 -0.71***0.17 0.000 -0.71***0.18 0.000
Hispanic 0.88*** (.22 0.000 1.99# 1.07 0.063 0.91* 0.36 0.012
Age (Months) 0.05*** 0.01 <le-6 0.05*** 0.01 <le-6 0.05*** 0.01 <1le-6
Sex (Male) -0.13 0.09 0.148 -0.13  0.09 0.145 -0.13  0.09 0.145
Parental Education (HS Diploma/GED) x Hispanic - - - -0.11  1.20 0.926 - - -
Parental Education (Some College) <Hispanic - - - -1.28 112 0.253 - - -
Parental Education (Bachelor) xHispanic - - - -1.39 115 0.227 - - -
Parental Education (Post Graduate Degree) > Hispanic - - - -1.25 114 0.275 - - -
Household Income (> =50K& < 100K) > Hispanic - - - - - - 0.19 0.51 0.707
Household Income (> =100K) x<Hispanic - - - - - - -0.23  0.50 0.639
#p<0.01 *p<0.05 **p<0.01***p<0.001

a)  overall effects of parental education
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(b) overall effects of household income
Figure 1. Associations between Parental Education, Household Income, and Children’s Body
Mass Index (BMI) Overall (n = 5100).

10
1
a
[
7
18

b)  differential effects of household income by ethnicity
Figure 2. Associations between Parental Education, Household Income, and Children’s Body
Mass Index (BMI) by Ethnicity (n = 5100).

4. Discussion

Parental education and household income are inversely associated with BMI in 9- and 10-year-old
American children. Ethnicity, however, alters the effects of parental education but not household income
on children’s BMI. That means, while we detected weaker effects of parental education on BMI in HW
children than NHW children, household income may similarly lower BMI of NHW and HW children.
The inverse associations between parental education and household income with childhood BMI align
with the literature on fundamental cause theory (Link & Phelan, 1995; Phelan, Link, Diez-Roux,

Kawachi, & Levin, 2004) and social determinants of health (Marmot, 2004; Marmot, 2005; Dugravot,
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Gueguen, Kivimaki et al., 2009). Higher parental education and household income mean better choices
and options regarding diet, exercise, and higher food security (Cochrane, Leslie, & O’Hara, 1982;
Davis-Kean, 2005; Chou, Liu, Grossman, & Joyce, 2010). Higher parental education and household
income also mean lower proximity to fast food and better access to parks and green areas that protect
families against obesity (Wen & Maloney, 2011; Schule, Fromme, & Bolte, 2016; Morgan Hughey,
Kaczynski, Child, Moore, Porter, & Hibbert, 2017).

Our second result, diminished effects of parental education in reducing childhood BMI, can be seen as
another example of MDRs of parental education for ethnic minority groups (Assari, Caldwell, &
Bazargan, 2019). However, more research is done on these patterns for African American than HW
children (Assari, Caldwell, & Bazargan, 2019). MDRs are well-documented for a wide range of SES
sources, emotional and behavioral outcomes, age groups, and marginalization types (Assari, 2017a;
Assari, 2018a). MDRs of parental education on children BMI are reported in other data sets (Assari, 2018;
Assari, Thomas, Caldwell, & Mincy, 2018). The main contribution of this study is to establish MDRs like
these for HW children.

The results are in line with what is already known about MDRs in HW (Assari, 2020e), African
American (Assari, Mistry, Caldwell, & Bazargan, 2020), and Asian (Assari, Boyce, Bazargan, &
Caldwell, 2020b) children. In the ABCD study, parental education (Assari, Boyce, Caldwell, & Bazargan,
2020) and income (Assari, 2020d) reduced the internalizing and externalizing behavioral problems in
NHW better than in African American children. In several studies, children and adults from high SES
African American (Assari, Gibbons, & Simons, 2018a; Assari, Gibbons, & Simons, 2018b; Assari &
Caldwell, 2018; Assari, Lankarani, & Caldwell, 2018) families are reported to be at a very high risk of
depression. In the PATH study, the effects of parental educational attainment on five health outcomes
were weaker for HW than for NHW children (Assari, Caldwell, & Bazargan, 2019). In that study, among
12/17-year-old children, parental education showed weaker effects on psychological distress, aggression,
tobacco dependence, poor school performance, and chronic disease for HW than NHW children. That
study, however, did not report MDRs for obesity of BMI (Assari, Caldwell, & Bazargan, 2019).

NHW children gain the most health from their parental education (Assari, Caldwell, & Bazargan, 2019).
In the Fragile Families and Child Wellbeing Study (FFCWS) data, parental education and household
income at birth had stronger effects on various outcomes of NHW than in African American children 15
years later (Assari, 2019; Assari, Caldwell, Mincy, 2018a; Assari, Caldwell, & Mincy, 2018b; Assari,
Thomas, Caldwell, & Mincy, 2018; Assari & Caldwell, 2019; Assari, Mardani, Maleki, & Bazargan,
2019). As a result of these MDRs, high SES ethnic minority children remain at risk, all across SES levels
(Assari, 2019; Assari, Caldwell, Mincy, 2018a; Assari, Caldwell, & Mincy, 2018b; Assari, Thomas,
Caldwell, & Mincy, 2018; Assari & Caldwell, 2019; Assari, Mardani, Maleki, & Bazargan, 2019). These
diminishing returns start at childhood (Assari, Gibbons, & Simons, 2018a; Assari, Gibbons, & Simons,
2018b) and continue to adulthood (Assari, Lankarani, & Caldwell, 2018), and even to older adulthood

(Assari & Lankarani, 2016a). Thus, these MDRs are robust across the whole life course.
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This study showed MDRs for parental education but not for income. More MDRs are reported for
parental educational attainment (Assari, Caldwell, & Bazargan, 2019), self-educational attainment
(Assari, Farokhnia, & Mistry, 2019) that other SES indicators such as household income (Assari,
Caldwell, & Mincy, 2018a). We observe larger MDRs for distal SES indicators than proximal SES
indicators. This might be because social processes may easier confound translation of education than
income to health. This is because by the time families access income, they have already skipped the
inequalities that occur in the labor market and education system. That means segregation and many other
aspects of racism may better interfere with the effects of education than income in communities of color.
As a result, closing the income gap may be a more effective strategy to eliminate ethnic health
inequalities compared to closing the educational gap. In one study, income could explain MDRs of
education (Assari, 2018e). In another study (Assari & Lankarani, 2016b), education, but not income,
better predicted mortality of African American than NHW adults. That study suggested that income may
show more similar effects across groups than education (Assari & Lankarani, 2016b). This is partly
because income explains some of the education effects (Assari, Boyce, Bazargan, & Caldwell, 20203;
Ross & Mirowsky, 1999; Mirowsky & Ross, 2015), and a higher number of societal processes can
interfere with the utility of education than income for minority populations.

The weaker protection of family SES against depression and depressive symptoms are well known in
African American children and adults. Some studies have shown that high SES may even operate as a
risk factor for high internalization (Assari, 2020d) and depression (Assari, Boyce, Bazargan, & Caldwell,
2020a) among African American children.

As suggested by the MDRs theory (Assari, 2018a; Assari, 2017a), equal SES indicators, particularly
educational attainment, generate unequal outcomes for the majority and minority groups. These
differential effects of SES are documented among age groups, SES resources, and outcomes (Assari,
2018a; Assari, 2017a). As shown here, HW families also show similar MDRs. Due to the observed
MDRs, HW children remained at risk of obesity, regardless of their SES. That means we see higher than
expected BMI in high SES HW children.

Not only Hispanic (Assari, Farokhnia, & Mistry, 2019; Shervin & Ritesh, 2019; Assari, 2019a; Assari,
2018f), but also Native American (Assari & Bazargan, 2019c), African American (Assari, Thomas,
Caldwell, & Mincy, 2018), Asian American (Assari, Boyce, Bazargan, & Caldwell, 2020b), LGB (Assari,
2019b), immigrant (Assari, 2020a; Assari, 2020f; Assari, Perez, Johnson et al., 2020), and even
marginalized NHW (Assari, Boyce, Bazargan, Caldwell, & Zimmerman, 2020) individuals show MDRs.
In U.S. society, any marginalizing social identity is associated with diminishing marginal returns of
income, education, employment, marital status, parental education, and even coping (Assari, 2017b;
Assari & Lankarani, 2016c¢). This universal and non-specific nature of the MDRs advocates for reducing
social stratification, segregation, racism, and discrimination among marginalized people.

It is essential to emphasize that MDRs do not suggest that ethnic minority populations lack the

knowledge of managing or leveraging their economic resources. These MDRs are also not indicative of
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any biological inferiority of minority populations. Similarly, they do not indicate cultural preferences or
low ambitions of the minority group. Instead, these MDRs suggest that despite access to resources, we
observe inequalities beyond the access gap among groups due to the function and structure of society.
Such social inequalities minimize the expected health gain that we should see for the marginalized group,
while the majority group continues to maximize their gain. Thus, the observed differences are believed to
be due to the differences in the daily living conditions between privileged and marginalized groups. In
the U.S., HWs and other ethnic groups are treated differently than NHWSs. These differential treatments
are beyond individual-level discrimination and happen within institutions and structures of society. Some
examples are structural inequalities in education, the labor market, and the correctional system. Brutal
policing, mass incarceration, and police shooting against African American men in the U.S. have been
well-publicized. In the U.S., NHWs occupy the more prestigious jobs and show a relative privilege
compared to all other ethnic groups, including, but not limited to, HW people. HW people also
experience high levels of discrimination and prejudice (Rosenbloom & Way, 2004). These social barriers,
reflecting systemic marginal of populations of color, reduce the expected returns of their SES like
parental education (Assari, 2019a; Assari, 2018f; Assari, 2019b; Assari & Bazargan, 2019b). To
eliminate this gap, the living conditions of marginalized communities should be brought up, so their daily
experiences become less different than the most socially privileged group: NHWs.

4.1 Implications for Research

Research in the field of childhood obesity should not reduce ethnicity to a factor that only directly affects
childhood obesity. Thus, conceptual models should go beyond having ethnicity as merely as a control or
a covariate. Similarly, policymakers and public health leaders should not assume that ethnic variation in
health is all due to the SES differences among groups. This is also true for any studies investigating social
correlations of SES, ethnicity, or BMI in American children. Children’s BMI is not merely a function of
families’ ethnicity or SES but their intersection. Most of the research in this field takes an oversimplistic
approach of merely “controlling” for the “main effects” of ethnicity and SES. Research, including this
paper, shows that due to social stratification, ethnicity moderates the SES effects. As such, SES effects

are not comparable among social groups that have qualitatively different daily experiences.

5. Conclusions

In the U.S., HW families show a weaker association between parental education but not household
income on children’s BMI when compared to NHW families. As a result of the diminishing returns of
parental education, HW children show high BMI at all parental education levels. Household income can
better equalize BMI between HW and NHW children, given the equal association between household

income and childhood BMI among ethnic groups.

29
Published by SCHOLINK INC.



www.scholink.org/ojs/index.php/jepf Journal of Economics and Public Finance \Vol. 7, No. 1, 2021

Acknowledgments: Data used in the preparation of this article were obtained from the Adolescent Brain
Cognitive Development (ABCD) Study (https://abcdstudy.org), held in the NIMH Data Archive (NDA).
This is a multisite, longitudinal study designed to recruit more than 10,000 children age 9-10 and follow
them over 10 years into early adulthood. The ABCD Study is supported by the National Institutes of
Health Grants [U01DA041022, U01DA041028, U01DA041048, U0O1DA041089, U01DA041106,
U01DA041117, U01DA041120, UO1DA041134, U01DA041148, UO01DA041156, U01DA041174,
U24DA041123, U24DA041147]. A  full  list of supporters is available at
https://abcdstudy.org/nih-collaborators. A listing of participating sites and a complete listing of the study
investigators can be found at https://abcdstudy.org/principal-investigators.html. ABCD consortium
investigators designed and implemented the study and/or provided data but did not necessarily
participate in analysis or writing of this report. This manuscript reflects the views of the authors and may
not reflect the opinions or views of the NIH or ABCD consortium investigators. The ABCD data
repository grows and changes over time. The ABCD data used in this report came from [NIMH Data
Archive Digital Object Identifier (http://doi.org/10.15154/1504041)]. DEAP is a software provided by
the Data Analysis and Informatics Center of ABCD located at the UC San Diego with generous support
from the National Institutes of Health and the Centers for Disease Control and Prevention under award
number U24DA041123. The DEAP project information and links to its source code are available under
the resource identifier RRID: SCR_016158. Shervin Assari is supported by the following National
Institutes of Health (NIH) grants: CA201415 02, DA035811-05, U54MD007598, U54MD008149,
D084526-03, and U54CA229974.

Conflicts of Interest: The funders had no role in the design of the study; in the collection, analyses, or

interpretation of data; in the writing of the manuscript, or in the decision to publish the results.

References

Albrecht, S. S., & Gordon-Larsen P. (2013). Ethnic differences in body mass index trajectories from
adolescence to adulthood: A focus on Hispanic and Asian subgroups in the United States. PLoS One,
8(9), e72983. https://doi.org/10.1371/journal.pone.0072983

Alcohol Research: Current Reviews Editorial S. (2018). NIH’s Adolescent Brain Cognitive
Development (ABCD) Study. Alcohol Res, 39(1), 97.

Assari S. (2017a). Unequal Gain of Equal Resources across Racial Groups. Int J Health Policy Manag,
7(1), 1-9. https://doi.org/10.15171/ijhpm.2017.90

Assari, S. (2017b). General Self-Efficacy and Mortality in the USA; Racial Differences. J Racial Ethn
Health Disparities, 4(4), 746-757. https://doi.org/10.1007/s40615-016-0278-0

Assari, S. (2018). Family Income Reduces Risk of Obesity for White but Not Black Children. Children
(Basel), 5(6). https://doi.org/10.3390/children5060073

Assari, S. (2018a). Health Disparities due to Diminished Return among Black Americans: Public Policy

Solutions. Social Issues and Policy Review, 12(1), 112-145. https://doi.org/10.1111/sipr.12042

30
Published by SCHOLINK INC.


http://doi.org/10.15154/1504041)
https://scicrunch.org/resolver/SCR_016158

www.scholink.org/ojs/index.php/jepf Journal of Economics and Public Finance \Vol. 7, No. 1, 2021

Assari, S. (2018b). Parental Education Attainment and Educational Upward Mobility; Role of Race and
Gender. Behav Sci (Basel), 8(11). https://doi.org/10.3390/bs8110107

Assari, S. (2018c¢). Parental Education Better Helps White than Black Families Escape Poverty: National
Survey of Children’s Health. Economies, 6(2), 30. https://doi.org/10.3390/economies6020030

Assari, S. (2018d). Unequal Gain of Equal Resources across Racial Groups. Int J Health Policy Manag,
7(1), 1-9. https://doi.org/10.15171/ijhpm.2017.90

Assari, S. (2018e). Blacks’ Diminished Return of Education Attainment on Subjective Health; Mediating
Effect of Income. Brain Sci, 8(9). https://doi.org/10.3390/brainsci8090176

Assari, S. (2018f). Socioeconomic Status and Self-Rated Oral Health; Diminished Return among
Hispanic Whites. Dent J (Basel), 6(2). https://doi.org/10.3390/dj6020011

Assari, S. (2019). Family Socioeconomic Position at Birth and School Bonding at Age 15; Blacks’
Diminished Returns. Behav Sci (Basel), 9(3). https://doi.org/10.3390/bs9030026

Assari, S. (2019a). Socioeconomic Determinants of Systolic Blood Pressure; Minorities’ Diminished
Returns. Journal of Health Economics and Development, 1(1), 1-11.

Assari, S. (2019b). Education Attainment and ObesityDifferential Returns Based on Sexual Orientation.
Behav Sci (Basel), 9(2). https://doi.org/10.3390/bs9020016

Assari, S. (2019c¢). Ethnicity, educational attainment, and physical health of older adults in the United
States. Aging Med (Milton), 2(2), 104-111. https://doi.org/10.1002/agm2.12050

Assari, S. (2020a). Income and Mental Well-Being of Middle-Aged and Older Americans: Immigrants’
Diminished Returns. International Journal of Travel Medicine and Global Health, 8(1), 37-43.
https://doi.org/10.34172/ijtmgh.2020.06

Assari, S. (2020b). Socioeconomic Status and Current Cigarette Smoking Status: Immigrants’
Diminished Returns. International Journal of Travel Medicine and Global Health, 8(2), 66-72.
https://doi.org/10.34172/ijtmgh.2020.11

Assari, S. (2020c). Understanding America: Unequal Economic Returns of Years of Schooling in Whites
and Blacks. World J Educ Res, 7(2), 78-92. https://doi.org/10.22158/wjer.v7n2p78

Assari, S. (2020d). Youth Social, Emotional, and Behavioral Problems in the ABCD Study: Minorities’
Diminished Returns of Family Income. J Econ Public Financ, 6(4), 1-19.
https://doi.org/10.22158/jepf.v6ndpl

Assari, S. (2020e). Association of Educational Attainment and Race/Ethnicity With Exposure to Tobacco
Advertisement Among US Young Adults. JAMA Netw Open, 3(1), €1919393.
https://doi.org/10.1001/jamanetworkopen.2019.19393

Assari, S. (2020f). Socioeconomic Status and Current Cigarette Smoking Status: Immigrants’
Diminished Returns. Int J Travel Med Glob Health, 8(2), 66-72.
https://doi.org/10.34172/ijtmgh.2020.11

Assari, S., & Bazargan, M. (2019a). Educational Attainment and Self-Rated Oral Health among

American Older Adults: Hispanics’ Diminished Returns. Dentistry Journal, 7(4), 97.

31
Published by SCHOLINK INC.



www.scholink.org/ojs/index.php/jepf Journal of Economics and Public Finance \Vol. 7, No. 1, 2021

Assari, S., & Bazargan, M. (2019b). Educational Attainment and Subjective Health and Well-Being;
Diminished Returns of Leshian, Gay, and Bisexual Individuals. Behavioral Sciences, 9(9), 90.
https://doi.org/10.3390/bs9090090

Assari, S., & Bazargan, M. (2019c). Protective Effects of Educational Attainment Against Cigarette
Smoking; Diminished Returns of American Indians and Alaska Natives in the National Health
Interview Survey. International Journal of Travel Medicine and Global Health.
https://doi.org/10.15171/ijtmgh.2019.22

Assari, S., & Caldwell, C. H. (2018). High Risk of Depression in High-Income African American Boys. J
Racial Ethn Health Disparities, 5(4), 808-819. https://doi.org/10.1007/s40615-017-0426-1

Assari, S., & Caldwell, C. H. (2019). Family Income at Birth and Risk of Attention Deficit Hyperactivity
Disorder at Age 15: Racial Differences. Children (Basel), 6(1).
https://doi.org/10.3390/children6010010

Assari, S., & Hani, N. (2018). Household Income and Children’s Unmet Dental Care Need; Blacks’
Diminished Return. Dent J (Basel), 6(2). https://doi.org/10.3390/dj6020017

Assari, S., & Lankarani, M. M. (2016a). Education and Alcohol Consumption among Older Americans;
Black-White Differences. Front Public Health, 4, 67. https://doi.org/10.3389/fpubh.2016.00067

Assari, S., & Lankarani, M. M. (2016b). Race and Urbanity Alter the Protective Effect of Education but
not Income on Mortality. Front Public Health, 4, 100. https://doi.org/10.3389/fpubh.2016.00100

Assari, S., & Lankarani, M. M. (2016c). Reciprocal Associations between Depressive Symptoms and
Mastery among Older Adults; Black-White Differences. Front Aging Neurosci, 8, 279.
https://doi.org/10.3389/fnagi.2016.00279

Assari, S., & Mistry, R. (2018). Educational Attainment and Smoking Status in a National Sample of
American Adults; Evidence for the Blacks’ Diminished Return. Int J Environ Res Public Health,
15(4). https://doi.org/10.3390/ijerph15040763

Assari, S., Boyce, S., Akhlaghipour, G., Bazargan, M., & Caldwell, C. H. (2020). Reward
Responsiveness in the Adolescent Brain Cognitive Development (ABCD) Study: African
Americans’ Diminished Returns of Parental Education. Brain Sciences, 10(6), 391.

Assari, S., Boyce, S., Bazargan, M., & Caldwell, C. H. (2020). African Americans’ Diminished Returns
of Parental Education on Adolescents’ Depression and Suicide in the Adolescent Brain Cognitive
Development (ABCD) Study. European Journal of Investigation in Health, Psychology and
Education, 10(2), 656-668. https://doi.org/10.3390/ejihpe10020048

Assari, S., Boyce, S., Bazargan, M., & Caldwell, C. H. (2020a). Family Income Mediates the Effect of
Parental Education on Adolescents’ Hippocampus Activation During an N-Back Memory Task.
Brain Sci, 10(8). https://doi.org/10.3390/brainsci10080520

Assari, S., Boyce, S., Bazargan, M., & Caldwell, C. H. (2020b). Mathematical Performance of American
Youth: Diminished Returns of Educational Attainment of Asian-American Parents. Education

Sciences, 10(2), 32. https://doi.org/10.3390/educsci10020032

32
Published by SCHOLINK INC.



www.scholink.org/ojs/index.php/jepf Journal of Economics and Public Finance \Vol. 7, No. 1, 2021

Assari, S., Boyce, S., Bazargan, M., Caldwell, C. H., & Zimmerman, M. A. (2020). Place-Based
Diminished Returns of Parental Educational Attainment on School Performance of Non-Hispanic
White Youth. Frontiers in Education, 5(30). https://doi.org/10.3389/feduc.2020.00030

Assari, S., Boyce, S., Bazargan, M., Mincy, R., & Caldwell, C. H. (2019). Unequal Protective Effects of
Parental Educational Attainment on the Body Mass Index of Black and White Youth. International
Journal  of  Environmental Research and  Public  Health, 16(19), 3641.
https://doi.org/10.3390/ijerph16193641

Assari, S., Boyce, S., Caldwell, C. H., & Bazargan, M. (2020). Minorities’ Diminished Returns of
Parental Educational Attainment on Adolescents’ Social, Emotional, and Behavioral Problems.
Children (Basel), 7(5). https://doi.org/10.3390/children7050049

Assari, S., Caldwell, C. H., & Bazargan, M. (2019). Association Between Parental Educational
Attainment and Youth Outcomes and Role of Race/Ethnicity. JAMA Netw Open, 2(11), €1916018.
https://doi.org/10.1001/jamanetworkopen.2019.16018

Assari, S., Caldwell, C. H., & Mincy, R. (2018a). Family Socioeconomic Status at Birth and Youth
Impulsivity at Age 15; Blacks’ Diminished Return. Children (Basel), 5(5).
https://doi.org/10.3390/children5050058

Assari, S., Caldwell, C. H., & Mincy, R. B. (2018b). Maternal Educational Attainment at Birth Promotes
Future Self-Rated Health of White but Not Black Youth: A 15-Year Cohort of a National Sample. J
Clin Med, 7(5). https://doi.org/10.3390/jcm7050093

Assari, S., Caldwell, C. H., & Zimmerman, M. A. (2018). Family Structure and Subsequent Anxiety
Symptoms; Minorities’ Diminished Return. Brain Sci, 8(6).
https://doi.org/10.3390/brainsci8060097

Assari, S., Farokhnia, M., & Mistry, R. (2019). Education Attainment and Alcohol Binge Drinking:
Diminished Returns of Hispanics in Los Angeles. Behav Sci (Basel), 9(1).
https://doi.org/10.3390/bs9010009

Assari, S., Gibbons, F. X., & Simons, R. L. (2018a). Depression among Black Youth; Interaction of Class
and Place. Brain Sci, 8(6). https://doi.org/10.3390/brainsci8060108

Assari, S., Gibbons, F. X., & Simons, R. L. (2018b). Perceived Discrimination among Black Youth: An
18-Year Longitudinal Study. Behav Sci (Basel), 8(5). https://doi.org/10.3390/bs8050044

Assari, S., Lankarani, M. M., & Caldwell, C. H. (2018). Does Discrimination Explain High Risk of
Depression among High-Income African American Men? Behav Sci (Basel), 8(4).
https://doi.org/10.3390/bs8040040

Assari, S., Mardani, A., Maleki, M., & Bazargan, M. (2019). Black-White Differences in the Association
between Maternal Age at Childbirth and Income. Women 5 Health Bulletin, 6(4), 36-42.

Assari, S., Mistry, R., Caldwell, C. H., & Bazargan, M. (2020). Protective Effects of Parental Education
Against Youth Cigarette Smoking: Diminished Returns of Blacks and Hispanics. Adolesc Health

Med Ther, 11, 63-71. https://doi.org/10.2147/AHMT.S238441

33
Published by SCHOLINK INC.



www.scholink.org/ojs/index.php/jepf Journal of Economics and Public Finance \Vol. 7, No. 1, 2021

Assari, S., Perez, M. U., Johnson, N. et al. (2020). Education Level and Self-rated Health in the United
States: Immigrants’ Diminished Returns. Int J Travel Med Glob Health, 8(3), 116-123.
https://doi.org/10.34172/ijtmgh.2020.20

Assari, S., Preiser, B., & Kelly, M. (2018). Education and Income Predict Future Emotional Well-Being
of Whites but Not Blacks: A  Ten-Year Cohort. Brain  Sci, 8(7).
https://doi.org/10.3390/brainsci8070122

Assari, S., Thomas, A., Caldwell, C. H., & Mincy, R. B. (2018). Blacks’ Diminished Health Return of
Family Structure and Socioeconomic Status; 15 Years of Follow-up of a National Urban Sample of
Youth. J Urban Health, 95(1), 21-35. https://doi.org/10.1007/s11524-017-0217-3

Auchter, A. M., Hernandez Mejia, M., Heyser, C. J. et al. (2018). A description of the ABCD
organizational structure and communication framework. Dev Cogn Neurosci, 32, 8-15.
https://doi.org/10.1016/j.dcn.2018.04.003

Casey, B. J., Cannonier, T., Conley, M. I. et al. (2018). The Adolescent Brain Cognitive Development
(ABCD) study: Imaging acquisition across 21 sites. Dev Cogn Neurosci, 32, 43-54.
https://doi.org/10.1016/j.dcn.2018.03.001

Chen, R., Kessler, R. C., Sadikova, E. et al. (2019). Racial and ethnic differences in individual-level and
area-based socioeconomic status and 12-month DSM-1V mental disorders. J Psychiatr Res, 119,
48-59. https://doi.org/10.1016/j.jpsychires.2019.09.006

Chou, S.Y,, Liu, J. T., Grossman, M., & Joyce, T. (2010). Parental Education and Child Health: Evidence
from a Natural Experiment in Taiwan. Am Econ J Appl Econ, 2(1), 63-91.
https://doi.org/10.1257/app.2.1.33

Chu, D. 1., Moreira, D. M., Gerber, L. et al. (2012). Effect of race and socioeconomic status on surgical
margins and biochemical outcomes in an equal-access health care setting: Results from the Shared
Equal Access Regional Cancer Hospital (SEARCH) database. Cancer, 118(20), 4999-5007.
https://doi.org/10.1002/cncr.27456

Cochrane, S. H., Leslie, J., & O’Hara, D. J. (1982). Parental education and child health: intracountry
evidence. Health Policy Educ, 2(3-4), 213-250. https://doi.org/10.1016/0165-2281(82)90011-X

Davis-Kean, P. E. (2005). The influence of parent education and family income on child achievement:
The indirect role of parental expectations and the home environment. Journal of family psychology,
19(2), 294. https://doi.org/10.1037/0893-3200.19.2.294

Dugravot, A., Gueguen, A., Kivimaki, M. et al. (2009). Socioeconomic position and cognitive decline
using data from two waves: What is the role of the wave 1 cognitive measure? J Epidemiol
Community Health, 63(8), 675-680. https://doi.org/10.1136/jech.2008.081281

Freedman, D. S., Khan, L. K., Serdula, M. K., Ogden, C. L., & Dietz, W. H. (2006). Racial and ethnic
differences in secular trends for childhood BMI, weight, and height. Obesity, 14(2), 301-308.
https://doi.org/10.1038/0by.2006.39

34
Published by SCHOLINK INC.



www.scholink.org/ojs/index.php/jepf Journal of Economics and Public Finance \Vol. 7, No. 1, 2021

Guerrero, A. D., Mao, C., Fuller, B., Bridges, M., Franke, T., & Kuo, A. A. (2016). Racial and Ethnic
Disparities in Early Childhood Obesity: Growth Trajectories in Body Mass Index. J Racial Ethn
Health Disparities, 3(1), 129-137. https://doi.org/10.1007/s40615-015-0122-y

Karcher, N. R., O’Brien, K. J., Kandala, S., & Barch, D. M. (2019). Resting-State Functional
Connectivity and Psychotic-like Experiences in Childhood: Results From the Adolescent Brain
Cognitive Development Study. Biol Psychiatry, 86(1), 7-15.
https://doi.org/10.1016/j.biopsych.2019.01.013

Kaufman, J. S., Cooper, R. S., & McGee, D. L. (1997). Socioeconomic status and health in blacks and
whites: the problem of residual confounding and the resiliency of race. Epidemiology, 621-628.
https://doi.org/10.1097/00001648-199710000-00002

Komlos, J., & Breitfelder, A. (2008). Differences in the physical growth of US-born black and white
children and adolescents ages 2-19, born 1942-2002. Ann Hum Biol, 35(1), 11-21.
https://doi.org/10.1080/03014460701747176

Lantz, P. M., House, J. S., Lepkowski, J. M., Williams, D. R., Mero, R. P., & Chen, J. (1998).
Socioeconomic factors, health behaviors, and mortality: Results from a nationally representative
prospective study of us adults. JAMA, 279(21), 1703-1708.
https://doi.org/10.1001/jama.279.21.1703

Link, B. G., & Phelan, J. (1995). Social conditions as fundamental causes of disease. J Health Soc Behav,
Spec, 80-94. https://doi.org/10.2307/2626958

Lisdahl, K. M., Sher, K. J., Conway, K. P. et al. (2018). Adolescent brain cognitive development (ABCD)
study: Overview of substance use assessment methods. Dev Cogn Neurosci, 32, 80-96.
https://doi.org/10.1016/j.dcn.2018.02.007

Lloyd, L. J., Langley-Evans, S. C., & McMullen, S. (2010). Childhood obesity and adult cardiovascular
disease  risk: A  systematic review. Int J Obes (Lond), 34(1), 18-28.
https://doi.org/10.1038/ij0.2009.61

Luciana, M. Bjork, J. M. Nagel, B. J. et al. (2018). Adolescent neurocognitive development and impacts
of substance use: Overview of the adolescent brain cognitive development (ABCD) baseline
neurocognition battery. Dev Cogn Neurosci, 32, 67-79. https://doi.org/10.1016/j.dcn.2018.02.006

Malina, R. M. (1993). Ethnic variation in the prevalence of obesity in North American children and youth.
Crit Rev Food Sci Nutr, 33(4-5), 389-396. https://doi.org/10.1080/10408399309527637

Marmot, M. (2004). The Status Syndrome: How Social Standing Affects Our Health and Longevity.
London: Bloomsbury Press.

Marmot, M. (2005). Social determinants of health inequalities. Lancet, 365(9464), 1099-1104.
https://doi.org/10.1016/S0140-6736(05)71146-6

Mirowsky, J., & Ross, C. E. (2015). Education, Health, and the Default American Lifestyle. J Health Soc
Behav, 56(3), 297-306. https://doi.org/10.1177/0022146515594814

35
Published by SCHOLINK INC.



www.scholink.org/ojs/index.php/jepf Journal of Economics and Public Finance \Vol. 7, No. 1, 2021

Morgan Hughey, S., Kaczynski, A. T., Child, S., Moore, J. B., Porter, D., & Hibbert, J. (2017). Green and
lean: Is neighborhood park and playground availability associated with youth obesity? Variations by
gender, socioeconomic status, and race/ethnicity. Prev Med, 95 Suppl, S101-S108.
https://doi.org/10.1016/j.ypmed.2016.11.024

Nicosia, N., Shier, V., & Datar, A. (2016). The Role of School Environments in Explaining Racial-Ethnic
Disparities in Body Mass Index Among U.S. Adolescents. J Adolesc Health, 59(2), 215-221.
https://doi.org/10.1016/j.jadohealth.2016.04.018

Park, M. H., Falconer, C., Viner, R. M., & Kinra, S. (2012). The impact of childhood obesity on
morbidity and mortality in adulthood: A systematic review. Obes Rev, 13(11), 985-1000.
https://doi.org/10.1111/j.1467-789X.2012.01015.x

Phelan, J. C., Link, B. G., Diez-Roux, A., Kawachi, I., & Levin, B. (2004). “Fundamental causes” of
social inequalities in mortality: a test of the theory. J Health Soc Behav, 45(3), 265-285.
https://doi.org/10.1177/002214650404500303

Rosenbloom, S. R., & Way, N. (2004). Experiences of discrimination among African American, Asian
American, and Latino adolescents in an urban high school. Youth & Society, 35(4), 420-451.
https://doi.org/10.1177/0044118X03261479

Ross, C. E., & Mirowsky, J. (1999). Refining the association between education and health: The effects
of guantity, credential, and selectivity. Demography, 36(4), 445-460.
https://doi.org/10.2307/2648083

Schule, S. A., Fromme, H., & Bolte, G. (2016). Built and socioeconomic neighbourhood environments
and overweight in preschool aged children. A multilevel study to disentangle individual and
contextual relationships. Environ Res, 150, 328-336. https://doi.org/10.1016/j.envres.2016.06.024

Shervin, A., & Ritesh, M. (2019). Diminished Return of Employment on Ever Smoking Among Hispanic
Whites in Los Angeles. Health Equity, 3(1), 138-144. https://doi.org/10.1089/heq.2018.0070

Staiano, A. E., & Katzmarzyk, P. T. (2012). Ethnic and sex differences in body fat and visceral and
subcutaneous adiposity in children and adolescents. Int J Obes (Lond), 36(10), 1261-12609.
https://doi.org/10.1038/ij0.2012.95

Wallander, J. L., Taylor, W. C., Grunbaum, J. A. et al. (2009). Weight status, quality of life, and
self-concept in African American, Hispanic, and white fifth-grade children. Obesity (Silver Spring),
17(7), 1363-1368. https://doi.org/10.1038/0by.2008.668

Wen, M., & Maloney, T. N. (2011). Latino residential isolation and the risk of obesity in Utah: The role of
neighborhood socioeconomic, built-environmental, and subcultural context. J Immigr Minor Health,
13(6), 1134-1141. https://doi.org/10.1007/s10903-011-9439-8

Williams, D. R. (1999). Race, socioeconomic status, and health the added effects of racism and
discrimination. https://doi.org/10.1111/j.1749-6632.1999.tb08114.x

36
Published by SCHOLINK INC.



www.scholink.org/ojs/index.php/jepf Journal of Economics and Public Finance \Vol. 7, No. 1, 2021

Appendix 1. Model Formula

Model 1

anthro_bmi_calc ~ high.educ.bl + sex + age + household.income.bl + hisp +

Random: ~(1|abcd_site/rel_family_id)

Model 2

anthro_bmi_calc ~ high.educ.bl + sex + age + household.income.bl + hisp + high.educ.bl * hisp
Random: ~(1|abcd_site/rel_family_id)

Model 3

anthro_bmi_calc ~ high.educ.bl + sex + age + household.income.bl + hisp + household.income.bl *
hisp

Random: ~(1|abcd_site/rel_family_id)

Appendix 2. Distribution of Our Outcome (a), Residuals (b), and Quantiles (c)
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