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Introduction
Education attainment, the highest level of education completed 

by a person, is positively related to their employment, earnings 
and income [1], asset accumulation [2], health [3,4] and civic 
engagement and involvement. Food security, the consistent ac-
cess by all people at all times to enough of the kinds of food 
needed for an active, healthy life, has been linked to early child 
development, including cognitive, social, and behavioral capac-
ities necessary for successful adaptation to formal learning envi-
ronments [5-7]. Development of these capacities, often referred 
to as "school readiness", in young children is also influenced by 
parental, family, and environmental characteristics, such as fam-

ily structure, parents' mental and physical health, and socio-eco-
nomic status (SES), all of which are also related to household 
food security status [8-11]. In turn, academic achievement is in-
tegral to successful education attainment and has been connected 
with food security during K-12 school years and in post-second-
ary education environments [13-15].

Since food security measurement began nationally in 1995, its 
prevalence among non-Latine white households has consistently 
been more than 2 times lower than among non-Latine Black and 
Latine households each year [16]. 

Among the logical implications of such reciprocal, multi-gen-
erational relationships of food security with academic achieve-
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We simulate changes in education attainment among men and women of different races and ethnic origins when race, eth-
nic, and gender inequities in education opportunities are eliminated in the US. Also, we simulate changes in the number 
of food-insecure people expected to accompany these simulated changes in education attainment. Education attainment 
simulations use American Community Survey 2017, 5-year average state-level data on adults by race, ethnicity, and gender. 
Food security simulations use Current Population Survey state-level 3-year average data covering 2013-2017. Results show 
35.3% of non-Latine white adults attained high school degrees or less, and 34.5% Bachelor's degrees or higher. Among 
non-Latine Black and Latine adults, 46.4% and 60.2% respectively attained high school degrees or less, but only 20.5% and 
15.9% attained bachelor’s degrees or higher. Equalizing education opportunity in simulation models by race, ethnicity, and 
gender led to large decreases in numbers of non-Latine Black and Latine men and women attaining high school degrees or 
less, and large increases in numbers attaining Bachelor’s degrees or higher. Education attainment gains are accompanied by 
large reductions in numbers of people living in food-insecure households (11.8-17.1 million people). However, race, ethnic, 
and gender inequities in wages and incomes at all levels of education attainment persist, pointing to the need for investments 
in education as well as policies to equalize economic conditions holding wages down. 
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ment and education attainment, and with race and ethnicity, is 
the compelling likelihood that food security will improve when 
academic achievement and education attainment improve. On 
average in the US, people who have attained higher levels of 
education are more likely to be employed, have higher annual 
earnings and income, have better health, and engage in civic ac-
tivities such as political activity, voting, volunteering, and com-
munity improvement projects [17-19]. However, neither the rates 
of higher education attainment nor the benefits of higher educa-
tion attainment are equitably distributed by race, Latine origin, or 
gender in the U.S [20]. Nationally, and to varying degrees within 
states, a history of racism, racial inequity, internalized white su-
premacy, and patriarchy has prevented Black, Indigenous, and 
other people of color (BIPOC), and people of Latine origin, from 
accessing and taking full advantage of educational opportuni-
ties at all levels, from pre-K to post-secondary education. These 
persistent discriminatory forces continue to manifest in policies, 
practices, and behaviors, in public school finance, education, 
healthcare, housing, lending, and employment, worker benefits, 
and earnings in the US. The negative implications of these con-
ditions are disproportionately experienced daily by BIPOC and 
Latine people in all states.

Thus, this research had two primary aims: (1) To simulate 
nationally the numbers of adults ages 25 years and above who 
would have attained each level of education if conditions that 
determine academic achievement and education attainment had 
been equalized by race, ethnicity, and gender within each state in 
the US, Washington, DC and Puerto Rico; (2) To simulate chang-
es that would have occurred in household food insecurity under 
the simulated education attainment conditions.

Materials and Methods

Two nationally representative datasets were used to complete 
the simulation modelling. To complete aim 1, we used American 
Community Survey (ACS) state-level education attainment data 
for adults ages 25+ years by gender, race, and ethnicity, aggre-
gated across all 50 states, Washington, DC, and Puerto Rico, and 
averaged over the 5-years 2013-2017. To complete aim 2, we 
used Current Population Survey (CPS) state-level 3-year average 
food security data covering 2013-2017. These data were selected 
to try to minimize exogenous factors, as a time of relative steady 
state in national policies related to employment and education. 
They are after the Great Recession, and before some of the poli-
cies impacting people from marginalized communities in the first 
Trump administration as well as the COVID pandemic, which 
together caused large scale disruption to education and the work-
force at national scale.

Note that in the ACS data, people of Latine origin can be from 
any race; thus, to avoid double-counting only data from the seven 
race categories used in the ACS are included in the data for all 
people. Though contemporary gender identification includes sev-
eral additional categories, these are not represented in the ACS 
data, and thus not included in this study. In some labels gender is 
referred to as sex, following Census Bureau convention.

Education attainment simulation

The goal of the simulation was to maximize education attain-
ment within the constraints of the optimal education environment 

in each state, as represented by the highest proportion of people 
ages 25+ from all the race/ethnicity/gender subgroups in each 
state attaining the level that enables them to progress to the next 
higher level. For each level of education, we disaggregated the 
proportion of the population in each state achieving that level 
by the joint classification of gender (male or female), the seven 
race categories used in the ACS (white, Black/African Ameri-
can, Native American/Alaska Native, Asian, Native Hawaiian/
Pacific Islander, some other race alone, two or more races), and 
ethnicity (Latine/not-Latine). This resulted in 28 (2 x 7 x 2) mu-
tually exclusive subgroups for each education attainment level 
in each state. Simulations were run for males and females sepa-
rately. In each step of the simulations, described below, optimal 
conditions (e.g., percentages) observed for females were com-
pared with optimal conditions observed for males in the same 
state, and the better of the two was applied to both males and 
females in that state. This process equalized results by gender 
within each state. This procedure was replicated for race and 
ethnicity, using the most favourable education attainment con-
ditions, derived from non-Latine whites, or non-Latine Asians, 
and equalized by state. In other words, the goal of the simulation 
models was to select the subgroup population within each state 
with the highest observed proportion of a given education level, 
leading to progression toward higher levels of education attain-
ment, and apply those proportions to all race, ethnic, and gender 
subgroups in that state. In this way, variation within each state’s 
socioeconomic environment and education system that support-
ed education attainment among those whose life circumstances 
were most conducive to academic success and progression are 
equalized across all race, ethnic, and gender subgroups in the 
state. Thus, the six steps in the simulation algorithm flow were 
as follows.

• Step 1: Minimize the percent of people ages 25 years and 
above (25+) with less than a high school degree in each state by 
selecting the lowest observed percent of people from all gen-
der-race-ethnicity subgroups in each state with less than a High 
School degree.

• Step 2: Maximize the percent of people ages 25+ with a High 
School degree or higher in each state. This is determined by Step 
1 as a residual.

• Step 3: Maximize the percent of all people ages 25+ with a 
Bachelor's degree or higher by selecting the highest observed 
percent of people with a Bachelor's degree or higher from all 
gender-race-ethnicity subgroups in each state.

• Step 4: Among all people ages 25+ with a High School de-
gree or higher in each state, minimize the percent of people with 
a High School degree and some college but not a Bachelor's de-
gree, by subtracting the maximized percent of all people with a 
Bachelor's degree or higher in each state from the maximized 
percent of all people with a High School degree or higher in that 
state.

• Step 5: Among all people ages 25+ with a High School de-
gree and some college but not a Bachelor's degree, maximize the 
percent with some college or an Associate's degree by selecting 
the smaller of the percent with, 1) a High School degree or some 
college but not a Bachelor's degree, or 2) some college or Asso-
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ciate's degree only.

• Step 6: Among all people with a High School degree and 
some college but not a Bachelor's degree, minimize the percent 
with a High School degree only by subtracting the maximized 
percent of people ages 25+ with some college or Associates de-
gree from the minimized percent with a High School degree or 
some college but not a Bachelor's degree. For internal consis-
tency, if the latter value is less than or equal to the former, then 
set the percent with a High School degree only, to zero. The 
simulated “optimal” proportions (e.g., the smallest observed 
proportion with less than a High School degree in each state) 
were then multiplied by the number of people in each of the 
corresponding race categories (male and female separately) to 
produce the "equalized" number of people ages 25+ years in 
each of the education attainment categories in each of the race/
gender subgroups within each state.

• Step 7: These optimized numbers were summed within each 
education attainment category within each state, and aggregated 
across all fifty states, Washington, DC, and Puerto Rico to pro-
duce the national totals.

Food insecurity simulation

The goal of this simulation was to understand how the sim-
ulated changes in education attainment might have influenced 
food insecurity, a measure of population well-being. Since food 
insecurity prevalence estimates were not readily available by in-
dividual adults’ level of education attainment, to simulate chang-
es in food insecurity likely to accompany the simulated changes 
in education attainment it was necessary to involve a triangula-
tion process, using three hypothetical scenarios of food-insecu-
rity prevalence. The three scenarios correspond to the simulated 
education attainment results obtained when education opportu-
nities within each state were equalized by race, ethnicity, and 
gender. Underlying each, however, are the variations in unem-
ployment rates and mean earnings. Unemployment rates were 

obtained from the Bureau of Labor Statistics tabulations of data 
from the 2018 Current Population Survey. Mean earnings were 
obtained from the US Census Bureau, 2018 Current Population 
Survey Annual Social and Economic Supplement.

As mentioned above, the education attainment simulations se-
lected population subgroups in each state with the most favour-
able education attainment conditions at each stage of progression 
through the education process. For race and ethnicity, non-Latine 
whites or non-Latine Asians were selected. Thus, for the first 
scenario, in each of the five years (2013-2017), we re-estimated 
the number of individuals in each race/ethnicity category living 
in food-insecure households nationally by applying the national 
prevalence estimate for non-Latine whites in that year to all oth-
er subgroups (non-Latine Blacks, Latine, and non-Latine Other 
race). For the second and third scenarios, we selected the two 
states with the lowest average prevalence of food insecurity over 
the same 5-year period (2013-2017), based on three-year average 
estimates by state. The two states with lowest average prevalence 
over this five-year period were North Dakota and Hawaii. The 
population of North Dakota over 2013-2017 was predominant-
ly non-Latine white; 96.6% non-Latine, and 90% white [21]. 
The population of Hawaii over this period was somewhat more 
diverse, but predominantly non-Latine white and Asian, either 
reported as one race, or those races in combination with anoth-
er. Hawaii's population was 90% non-Latine over the period 
[22]. Two sets of estimates of the number of individuals living 
in food-insecure households were produced using the average 
prevalence estimates for these two states over 2013-2017. 

Results
Aggregated initial education attainment data used in the sim-

ulation models in this study are summarized in Table 1. Data are 
presented for all races (Latine category not identified), Black, 
and Latine (of any race), and for males and females separately 
and combined. 

Education 
level

All races 
males

All races 
females

All races, 
both sexes 
combined

Black 
males

Black 
females

Black, both 
sexes com-
bined

Latine 
males

Latine 
females

Latine, 
both sexes 
combined

Less than high 
school degree

10,647,778
(11.3%)

10,359,045
(10.2%)

21,006,823
(10.7%)

1,979,249
(16.7%)

1,950,057
(14.0%)

3,929,306
(15.2%)

5,809,147
(34.3%)

5,338,669
(31.2%)

11,147,816
(32.7%)

High school 
degree or 
equivalent

26,543,302
(28.1%)

27,045,310
(26.6%)

53,588,612
(27.3%)

4,120,779
(34.7%)

3,926,077
(28.2%)

8,046,856
(31.2%)

4,882,834
(28.8%)

4,457,812
(26.1%)

9,340,646
(27.4%)

Some college 
or Associate’s 
degree

26,773,024
(28.4%)

31,089,089
(30.6%)

57,862,113
(29.5%)

3,652,669
(30.8%)

4,863,178
(34.9%)

8,515,847
(33.0%)

3,833,908
(22.6%)

4,316,924
(25.2%)

8,150,832
(23.9%)

Bachelor's de-
gree or higher

30,419,724
(32.2%)

33,107,864
(32.6%)

63,527,588
(32.4%)

2,118,504
(17.8%)

3,181,761
(22.9%)

5,300,265
(20.5%)

2,406,923
(14.2%)

2,993,675
(17.5%)

5,400,598
(15.9%)

Source: American Community Survey, 2017, Five-Year Average Data (2013-2017). Column percentages, indicating the percent of column 
totals comprised by those attaining each level of education in that column. 

Table 1: Simulation initial conditions: total numbers and percentages of US adults ages 25 years and above of all races, Black 
race, Latine ethnicity, by gender, and with males & females combined, by level of education attainment. American Community 
Survey, 2013-2017. 
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Values in table 2 represent the changed numbers and respec-
tive percentages of people nationally attaining each level of edu-
cation as a result of the race, ethnicity, and gender equalizations 
enabled by the simulation process. Negative numbers indicate 
people who moved into higher education categories due to 
equalization. Although consistent with the relatively large num-
bers of Latine people in the lower attainment categories in Table 
1, the large reductions in the numbers of Latine males and fe-
males attaining less than a High School degree and High School 
Degree only stand out. As logically High School graduation is 
a critical hurdle that must be passed to enable further progres-
sion, the large reductions in the number of Latine people with 
less than a High School degree and High School degree only are 
accompanied by large increases in the numbers attaining both 
Some College but less than a Bachelor's degree and Bachelor's 
degree or higher.

Also notable are the decreases in the numbers of Black males 
and females with less than High School degrees and High School 
degree only, accompanied by even larger increases in numbers 
with Bachelor's degrees or higher. The large increase in number 
of Black males attaining Bachelor's degrees or higher is particu-
larly noteworthy. Referring back to baseline conditions shown in 
Table 1, a relatively low percentage of Black males had attained 
Bachelor's degrees or higher, and a similarly larger proportion 
had attained High School degrees only. The simulated equaliza-
tion procedures enable a large number of Black males to move 
beyond High School only and attain Bachelor's degrees or high-
er. There are relatively small changes in numbers and percentag-
es of Black males and females attaining "Some College but less 
than a Bachelor's degree". 

Results in Table 3 show the final state of education attainment 
resulting from the simulated changes in Table 2 being added to 
the baseline conditions in Table 1. Variations in the numbers of 
people from each of the three populations attaining each level of 

education are now determined primarily by the relative sizes of 
those populations since differences across subgroups based on 
race, ethnicity, and gender have been eliminated by the equal-
ization algorithm. This is represented most clearly by the sim-
ilarities in percentages attaining each level of education among 
all three population subgroups. It is worth noting that both Black 
and Latine people are included in the "All Races" category, in 
addition to people from the six race subgroups not shown sep-
arately in the tables (white, Native American/Alaska Native, 
Asian, Native Hawaiian/Pacific Islander, some other race alone, 
two or more races).

The most notable characteristic in Table 3 is the similarity in 
percentages of people in the three population subgroups attain-
ing each level of education, including both gender groups. In all 
three subgroups, under conditions of equalized education attain-
ment opportunity, approximately 5%-7% of both males and fe-
males attain less than High School degrees; approximately 11%-
12% attain High School Degrees only; approximately 30%-35% 
attain some college but not Bachelor's degrees, and approxi-
mately 48%-50% attain Bachelor's degrees or higher. Compared 
to the respective percentages in the initial conditions (Table 1), 
far smaller percentages attain less than High School degrees and 
High School degrees only, larger percentages of Latine men and 
women attain some college but not Bachelor's degrees, and far 
larger percentages of men and women in all three population 
subgroups attain Bachelor's degrees or higher.

Results of the three sets of estimates of the numbers of individ-
uals living in food-insecure households in each year from 2013-
2017 are shown in Table 4, alongside annual food insecurity 
prevalence. The five-year averages range from 11.8-17.1 million 
fewer people living in food-insecure households. The estimates 
of reductions in numbers of food insecure individuals (all ages) 
can be viewed as likely reductions achievable when education 
attainment is equalized by race, Latine origin, and gender.

Table 2: Simulated total numbers of US adults ages 25 years and above of all races, Black race, Latine ethnicity, by gender, and 
with males & females combined, resulting from equalization by race, ethnicity, and gender, by level of education attainment. 
American Community Survey, 2013-2017.

Education 
level

All races 
males

All races 
females

All races, 
both sexes 
combined

Black 
males

Black 
females

Black, 
both sexes 
combined

Latine 
males

Latine 
females

Latine, 
both sexes 
combined

Less than 
high school 
degree

-3,480,624
(-32.7%)

-3,483,150
(-33.6%)

-6,963,775
(-33.2%)

-1,009,517
(-51.0%)

-937,252
(-48.1%)

-1,946,768
(-49.5%)

-4,733,008
(-81.5%)

-4,366,155
(-81.8%)

-9,099,163
(-81.6%)

High 
school 
degree or 
equivalent

-13,549,329
(-51.6%)

-13,352,478
(-49.4%)

-26,901,807
(-50.2%)

-2,475,469
(-60.1%)

-2,034,110
(-51.8%)

-4,509,579
(-56.0%)

-2,498,553
(-51.2%)

-2,322,143
(-52.1%)

-4,820,696
(-51.6%)

Some 
college or 
Associate’s 
degree

6,583,077
(24.6%)

5,561,408
(17.9%)

12,144,485
(21.0%)

400,754
(11.0%)

-5,553
(-0.1%)

395,202
(4.6%)

2,684,820
(70.0%)

2,412,305
(55.9%)

5,097,125
(62.5%)

Bachelor's 
degree or 
higher

23,440,850
(77.1%)

24,967,052
(75.4%)

48,407,902
(76.2%)

4,729,541
(223.2%)

4,868,881
(153.0%)

9,598,423
(181.1%)

6,931,022
(288.0%)

6,411,662
(214.2%)

13,342,683
(247.1%)

Source: American Community Survey, 2017, Five-Year Average Data (2013-2017). 
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Table 3: Simulated total numbers of US adults ages 25 years and above of all races, Black race, Latine ethnicity, by gender, and 
with males & females combined, after equalization by race, ethnicity, and gender, by level of education attainment. American 
Community Survey, 2013-2017.

Education 
level

All races 
males

All races 
females

All races, 
both sexes 
combined

Black 
males

Black 
females

Black, 
both sexes 
combined

Latine 
males

Latine 
females

Latine, 
both sexes 
combined

Less 
than high 
school 
degree

7,167,154
(6.7%)

6,875,895
(6.0%)

14,043,048
(6.3%)

969,732
(7.2%)

1,012,805
(6.4%)

1,982,538
(6.8%)

1,076,139
(5.6%)

972,514
(5.1%)

2,048,653
(5.3%)

High 
school 
degree or 
equivalent

12,993,973
(12.1%)

13,692,832
(11.9%)

26,686,805
(12.0%)

1,645,310
(12.2%)

1,891,967
(12.0%)

3,537,277
(12.1%)

2,384,281
(12.3%)

2,135,669
(11.1%)

4,519,950
(11.7%)

Some col-
lege or As-
sociate’s 
degree

33,356,101
(31.1%)

36,650,497
(31.8%)

70,006,598
(31.4%)

4,053,423
(30.0%)

4,857,625
(30.7%)

8,911,049
(30.4%)

6,518,728
(33.7%)

6,729,229
(35.0%)

13,247,957
(34.4%)

Bachelor's 
degree or 
higher

53,860,574
(50.2%)

58,074,916
(50.4%)

111,935,490
(50.3%)

6,848,045
(50.7%)

8,050,642
(50.9%)

14,898,688
(50.8%)

9,337,945
(48.3%)

9,405,337
(48.9%)

18,743,281
(48.6%)

Source: American Community Survey, 2017, Five-Year Average Data (2013-2017). 

Discussion
Results from the simulation models show that equalizing ed-

ucation opportunity by race, ethnicity, and gender would lead 
to large decreases in numbers of non-Latine Black and Latine 
men and women attaining high school degrees or less and large 
increases in numbers of all subgroups attaining Bachelor's de-
grees or higher. However, it is notable that there was not much 
change in numbers and percentages of Black males and females 
attaining Some College but less than a Bachelor's degree. One 
potential inference suggested by this is that equity barriers con-
tinued to prevent Black men and women from entering and/or 
completing four-year postsecondary education programs. Our 
simulations add to the case for why it is vital to not just address 
but eliminate them. Education attainment gains are accompa-
nied by large reductions in numbers of people living in food-in-
secure households, with implications for social policy starting in 
childhood. Children who are healthy and live in a hardship-free 
environment are likely tracing a successful trajectory of ac-
ademic success at each stage of their education, and may at-
tain levels of education consistent with their potential. These in 
turn are expected to prepare them for life as healthy, successful 
adults. However, race, ethnic, and gender disparities - the re-
sult of systemic, structural, and historical environmental factors, 
such as internalized racism and white supremacy and their his-
torical basis in patriarchy, colonialism, and slavery in the US, 
- likely hinder people’s trajectory of success [23]. Established 
research shows that racism is a fundamental cause of poor health 
outcomes for people from minoritized races and ethnicities as 
is gender inequity, especially when it intersects and combines 
with racial inequity [24-28]. These persistent inequities impair 
the physical and mental health of Black and Latine children and 
routinely lead to burdensome costs to their communities [29]. 
Structural racism also extends well beyond the education sys-
tem. After graduation, inequities persist in the workplace which 

further exacerbate disparities in income and health outcomes. 
Even with a two- or four-year degree, Black and brown profes-
sionals still make less money than their white counterparts [30]. 
Nonetheless, education remains one of the most fundamental av-
enues to better jobs, higher income, and better health.

Though not specifically included in these simulation models, to 
fully understand education attainment it is imperative to consider 
its implications for employment and earnings [31,32]. Historical-
ly, unemployment rates for Black and Latine people have varied 
widely by education attainment, declining at each higher level 
of education. As for earnings, gender differentiation in pay and 
earnings are a primary focus of inequities. In all race and ethnic 
categories, and at all education attainment levels, men earn no-
tably more than women. These male-female earnings gaps are 
highest among white people, and lowest among Black people, 
with Latine people in between. Despite that, results of these sim-
ulations provide no indication that eliminating inequities from 
education opportunities and education attainment alone would 
also reduce or eliminate gender-based inequities in earning and 
income. For example, one root cause of these gaps is the histor-
ical role of women as caregivers and a lack of meaningful paid 
leave for care of family members [33,34]. Aligned policy changes 
would be necessary to fully eliminate the gender and racial/ethnic 
inequities, including universally available paid family leave.

An additional approach to considering implications of the ed-
ucation attainment simulation is through its possible influence 
on indicators of well-being in the population, such as household 
food security/insecurity. A measure of households' inability to 
regularly obtain enough healthy food for all its members to lead 
active, healthy lives due to financial constraints, food insecurity is 
positively associated with household members' poor physical and 
mental health, and with households' earnings and income levels. 
Food insecurity exerts a negative influence on education attain-
ment, while failure to attain levels of education consistent with 
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Table 4: Food insecurity by race and ethnicity, 2013-2017, with simulated changes under three scenarios.
Note: Numbers in parentheses indicate negative numbers.

National food insecurity data Simulated food insecurity data based on 3 scenarios
Race/Ethnicity & Year Total 

People, All 
Ages

Number 
Food Inse-
cure

Percent Food 
Insecure

First Scenario: 
Based on Non-
Latine White (in 
1000s)

Second Scenario:
Based on 
North Dakota 
(in 1000s)

Third Sce-
nario: Based 
on Hawaii 
(in 1000s)

2017
Non-Latine White 200,889 18,284 9.1% 18,284 17,578 17,176
Non-Latine Black 39,354 8,753 22.2% 3,581 3,443 3,365
Latine 54,345 10,265 18.9% 4,945 4,755 4,646
Other, non-Latine 25,829 2,741 10.6% 2,350 2,260 2,208
Totals 320,417 40,043 12.5% 29,161 28,036 27,396
Differences (10,882) (12,007) (12,647)
2016
Non-Latine White 200,679 19,148 9.5% 19,148 17,559 17,158
Non-Latine Black 38,831 8,668 22.3% 3,689 3,398 3,320
Latine 54,026 10,569 19.6% 5,132 4,727 4,619
Other, non-Latine 25,493 2,819 11.1% 2,422 2,231 2,180
Totals 319,029 41,204 12.9% 30,391 27,915 27,277
Differences (10,813) (13,289) (13,927)
2015
Non-Latine White 199,829 20,447 10.2% 20,447 17,485 17,085
Non-Latine Black 38,770 8,356 21.6% 3,955 3,392 3,315
Latine 53,194 10,893 20.5% 5,426 4,654 4,548
Other, non-Latine 24,368 2,541 10.4% 2,486 2,132 2,083
Totals 316,161 42,237 13.4% 32,313 27,664 27,032
Differences (9,924) (14,573) (15,205)
2014
Non-Latine White 199,215 22,131 11.1% 22,131 17,431 17,033
Non-Latine Black 38,387 10,652 27.7% 4,261 3,359 3,282
Latine 51,622 12,282 23.8% 5,730 4,517 4,414
Other, non-Latine 24,080 3,070 12.7% 2,673 2,107 2,059
Totals 313,304 48,135 15.4% 34,795 27,414 26,787
Differences (13,340) (20,721) (21,348)
2013
Non-Latine White 198,841 22,536 11.3% 22,536 17,399 17,001
Non-Latine Black 37,815 10,904 28.8% 4,273 3,309 3,233

Latine 50,867 12,835 25.2% 5,748 4,451 4,349
Other, non-Latine 23,330 2,802 12.0% 2,636 2,041 1,995
Totals 310,853 49,077 15.8% 35,193 27,200 26,578
Differences (13,884) (21,877) (22,499)
Mean of differences, 
2013-2017

(11,769) (16,493) (17,125)

one's potential increases the likelihood of experiencing food inse-
curity. By simulating changes in education attainment that could 
have been achieved if education opportunities had been equalized 
in all 50 states, Washington, DC and Puerto Rico, by race, eth-
nicity, and gender, we show that dramatic reductions could be 
achieved in the numbers of non-Latine Black and Latine people 
with High School degrees or less, along with large increases in 
the numbers attaining Associate's degrees, and Bachelor's de-
grees or higher. Moreover, these changes would be accompanied 
by notable improvements in employment, earnings and income, 

with reductions in the number of adults and children living in 
food-insecure households ranging from 11.8 million to 17.1 mil-
lion people. These changes would in turn lead to large improve-
ments in health among children and adults, lower healthcare ex-
penditures, and overall improvements in public health, and the 
common good. 

Ending inequities in wages and incomes will require major 
changes in the US political economy and its social and cultur-
al values. However, failing to accomplish this will continue to 
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strongly constrain Black and Latine men, and women in all race 
and ethnic groups from acquiring the full benefits of higher edu-
cation attainment. The results of that failure will also perpetuate 
inequities in food insecurity, health, and well-being across race, 
ethnic, and gender subgroups, robbing the country of the full ben-
efit of its people’s potential. 

Policy Implications
From cradle to career, policy solutions exist in the US to trans-

form the economy, so families have the tools to achieve financial 
stability necessary to support educational success. However, im-
plementing those policies requires functional governmental in-
frastructures and shared commitment to equitable opportunities 
for all members of society. At present both these prerequisites 
appear to be rapidly eroding [35-38]. To address interlocking 
challenges, we highlight cross-cutting solutions with foci on eco-
nomic, basic needs affordability, and education sectors. Under 
economic policies, possible solutions include: an enforced com-
mitment to payment of equitable living wages, expansion of the 
Earned Income Tax Credit (EITC) and Child Tax Credit, creation 
of a "Baby Bond" for financing pursuit of postsecondary educa-
tion with a progressive not regressive structure, universal paid 
family leave [39-45, 56] for implementation of guaranteed basic 
income [46,47]. 

Under basic needs affordability, policy solutions include: ad-
equate funding of the administration and benefit amount of the 
Supplemental Nutrition Assistance Program (SNAP; formerly 
the Food Stamp program) to accurately reflect the real cost of a 
healthy diet, extension of child age eligibility to age 6 years (in-
stead of its current age 5 years) or the beginning of kindergarten 
to ensure continuous nutrition support for children transitioning 
from the Special Supplemental Nutrition Program for Women, 
Infants, and Children (WIC) to school meals; increases in the 
number of housing vouchers directed to families with children to 
improve housing stability and reduce racial segregation; and res-
toration of eligibility for SNAP, Medicaid, and other means-test-
ed federal programs for legally present immigrants [39, 48-50].

Under education: establishment of universal early education 
and child care starting in infancy to ensure all young children 
receive high quality early learning opportunities that include pro-
vision of nutritious meals, and help for parents to seek higher ed-
ucation and employment opportunities; [51,52] increasing fund-
ing and immigrant-inclusive eligibility to expand Early Head 
Start and Head Start to meet the needs of all eligible families; 
[53] increase in Title I funding to help provide all children with 
high-quality public education regardless of place of residence, 
skin color, country of origin, or gender; establish national no-cost 
or low-cost broadband access to ensure equitable education ac-
cess for communities of color, rural, and other marginalized com-
munities; ensure Title I funded schools adopt culturally proficient 
curricula that accurately convey the historic and continued role 
of racism and other forms of discrimination in present day ineq-
uities including how they uphold the myth of white supremacy, 
and provide guidance on how these inequities can be dismantled; 
provide financial aid incentives to encourage Black and brown 
students to pursue careers in the education profession to increase 
diversity among K-12 teachers; establish and increase funding 
for work-based learning programs such as apprenticeships, cre-

dentialing programs, business mentorship opportunities and 
other on-the-job training programs to build career pathways, 
especially for those systematically shut out of certain careers 
based on their race, ethnicity and/or gender; investment of ad-
ditional funding in Pell Grants to offer everyone the ability to 
attend a two-year or four-year public college without taking on 
overwhelming student loan debt; and cancel existing federal 
student loan debt [54].

Limitations: All data and simulation results in this study re-
late to pre-COVID-19 pandemic periods, and do not reflect any 
changes in education attainment that might have resulted from 
pandemic conditions and their post-pandemic consequences. 
Additionally, these simulation results do not include specific 
data on influences the pandemic may have had on employment, 
wages or earnings, or food security. As we are confronted with 
the aftermath of a global pandemic on education and econom-
ic well-being, additional simulations would be important to 
examine those factors. Nonetheless, these simulations reflect 
historical disinvestments in selected race, ethnicity, and gender 
subgroups that persist in times of prosperity as well as econom-
ic crisis. Thus, we can infer that most of the inequities of the 
pre-COVID era remain unchanged, if not exacerbated. Finally, 
these simulations do not attempt to describe specific circum-
stances that would have enabled equitable access to support for 
success in each level of schooling for each of the race, ethnic-
ity, and gender subgroups. Future work addressing these shifts 
at each level would enhance the insights built in this study.

Conclusion
Achieving higher education attainment is possible when we 

equalize differences associated with race, ethnicity, and gen-
der. In turn, more equitable education attainment would likely 
result in greater well-being in the form of food security. Un-
fortunately, these scenarios are so far only achieved within 
the parameters of simulation models. However, simulations 
like these can support ideas for future improvements in health, 
well-being, and the common good. Knowing what these sce-
narios could bring if equalization were achieved may facilitate 
the beginning of a new era of investment in education for all. 
Equitable education attainment for all children can become our 
new reality, allowing all children to reach their potential.

Abbreviations
SES: Socio-Economic Status; BIPOC: Black, Indigenous, 

and other people of color, ACS: American Community Survey, 
US: United States

Conflict of Interest
All authors disclose they have no conflict of interest.

References
1.	 Julian T, Kominski R. Education and Synthetic Work-Life Earn-

ings Estimates. US Census Bureau, American Community Sur-
vey Reports, ACS-14, September. 2011.

2.	 US Census Bureau. Survey of Income and Program Participation, 
Survey Year 2018. Wealth, Asset Ownership, & Debt of House-
holds Detailed Tables: 2017. Internet Release Date: 8/18/2020. 
Table 3, Ownership Rates for Assets at Financial Institutions and 
Other Interest-Earning Assets, by Selected Characteristics: 2017. 
Available at: https://www.census.gov/data/tables/2017/demo/



Health Education and Public Health

582Health Educ Public Health 2025, 8:1

wealth/wealth-asset-ownership.html 
3.	 Fiscella K, Kitzman H. Disparities in Academic Achievement and 

Health: The Intersection of Child Education and Health Policy. Pe-
diatrics. 2009;123(3):1073–1080. 

4.	 National Academies of Sciences, Engineering, and Medicine. 
School Success: An Opportunity for Population Health: Proceed-
ings of a Workshop. Washington, DC: The National Academies 
Press. 2020. Available at: https://doi.org/10.17226/25403

5.	 Lindh A, McCall L. Class Position and Political Opinion in Rich 
Democracies. Annu Rev Sociol. 2020;46:419–41.

6.	 Dávila A, Mora MT. Civic Learning & Engagement, An Assess-
ment of Civic Engagement and Educational Attainment; FACT 
SHEET. January 2007, The Center for Information & Research 
on Civic Learning & Engagement. Available at: https://files.eric.
ed.gov/fulltext/ED497603.pdf 

7.	 Anderson SA. Core indicators of nutritional state for difficult-to 
sample populations. J Nutr. 1990;120(11 Suppl):1557-1600.

8.	 Zaslow M, Bronte-Tinkew J, Randolph Capps R, Horowitz A, 
Moore KA, Weinstein D. Food Security During Infancy: Implica-
tions for Attachment and Mental Proficiency in Toddlerhood. Ma-
tern Child Health J. 2009;13(1):66–80.

9.	 Howard LL. Does food insecurity at home affect non-cognitive per-
formance at school? A longitudinal analysis of elementary student 
classroom behavior. Econ Educ Rev. 2011;30(1):157–176.

10.	 Jyoti DF, Frongillo EA, Jones SJ. Food insecurity affects school 
children’s academic performance, weight gain, and social skills. J 
Nutr. 2005;135(12):2831–2839.

11.	 Peterson JW, Loeb S, Chamberlain LJ. The Intersection of Health 
and Education to Address School Readiness of All Children. Pedi-
atrics. 2018;142(5):e20181126.

12.	 Cook JT, Frank DA. Food security, poverty, and human develop-
ment in the United States. Ann N Y Acad Sci. 2008;1136:193-209. 

13.	 Frongillo EA, Jyoti DF, Jones SJ. Food Stamp Program participa-
tion is associated with better academic learning among school chil-
dren. J Nutr. 2006;136(4):1077-1080.

14.	 Bruening M, Argo K, Payne-Sturges D, Laska MN. The Struggle 
Is Real: A Systematic Review of Food Insecurity on Postsecondary 
Education Campuses. J Acad Nutr Diet. 2017;117(11):1767-1791.

15.	 Blagg K, Schanzenbach DW, Gundersen C, Ziliack JP. Assessing 
Food Insecurity on Campus; A National Look at Food Insecurity 
among America’s College Students. Urban Institute, August. 2017.

16.	 Rabbitt, M.P., Reed-Jones, M., Hales, L.J., & Burke, M.P. (2024). 
Household food security in the United States in 2023 (Report No. 
ERR-337). U.S. Department of Agriculture, Economic Research 
Service.

17.	 Julian T, Kominski R. Education and Synthetic Work-Life Earnings 
Estimates. US Census Bureau, American Community Survey Re-
ports, ACS-14, September, 2011. Available at: https://www.census.
gov/library/publications/2011/acs/acs-14.html 

18.	 Fiscella K, Kitzman H. Disparities in academic achievement and 
health: the intersection of child education and health policy. Pediat-
rics. 2009;123(3):1073-1080.

19.	 Wray-Lake L, Arruda EH, Schulenberg JE. Civic development 
across the transition to adulthood in a national U.S. sample: Varia-
tions by race/ethnicity, parent education, and gender. Dev Psychol. 
2020;56(10):1948-1967.

20.	 US Census Bureau. American Community Survey, 2017, five-year 
average data; Education Attainment by race, Hispanic origin and 

gender. Available from: https://data.census.gov/cedsci/ 
21.	 US Bureau of Labor Statistics. Labor Force Statistics from the 

Current Population Survey, Original Data Value. Series ID: 
LNU01300050, (Unadj) Labor Force Participation Rate- 25 yrs. 
& over, Women, 2010-2020; Series ID: LNU01300049, (Unadj) 
Labor Force Participation Rate - 25 yrs. & over, Men, 2010-2020. 
Available at: https://www.bls.gov/ces/data/ 

22.	 US Bureau of Labor Statistics. Labor Force Statistics from the 
Current Population Survey, Original Data Value. Series ID: 
LEU0252883300,LEU0257583200, (Unadj)- Median usual week-
ly earnings (second quartile), Employed full time, Wage and sal-
ary workers, 25 years and over, Women, 2010-2020; Series ID: 
LEU0252882400,LEU0257580900, (Unadj)- Median usual week-
ly earnings (second quartile), Employed full time, Wage and salary 
workers, 25 years and over, Men, 2010-2020. Available at:  https://
www.bls.gov/ces/data/ 

23.	 Smedley A, Smedley BD. Race as biology is fiction, racism as a 
social problem is real: Anthropological and historical perspectives 
on the social construction of race. Am Psychol. 2005;60(1):16-26.

24.	 Williams DR, Lawrence JA, Davis BA. Racism and Health: 
Evidence and Needed Research. Annu Rev Public Health. 
2019;40:105-125. 

25.	 Williams DR, Yan Yu, Jackson JS, Anderson NB. Racial Differ-
ences in Physical and Mental Health: Socio-economic Status, 
Stress and Discrimination. J Health Psychol. 1997;2(3):335-351.

26.	 Swope CB, Hernández D. Housing as a determinant of health equi-
ty: A conceptual model. Soc Sci Med. 2019;243:112571.

27.	 Doyal L. Gender equity in health: debates and dilemmas. Soc Sci 
Med. 2000;51(6):931-939.

28.	 López N, Gadsden VL, editors. Health Inequities, Social Determi-
nants, and Intersectionality. In: National Academy of Medicine; 
Alexander C, Murry VMB, Bogard K, editors. Perspectives on 
Health Equity and Social Determinants of Health. Washington 
(DC): National Academies Press (US); 2017. 1. Available from: 
https://www.ncbi.nlm.nih.gov/books/NBK595256/

29.	 Zimmerman FJ, Anderson NW. Trends in Health Equity in the 
United States by Race/Ethnicity, Sex, and Income, 1993-2017 
[published correction appears in JAMA Netw Open. 2019 Jul 
3;2(7):e199357. JAMA Netw Open. 2019;2(6):e196386. Pub-
lished 2019 Jun 5.

30.	 Kochhar R. The enduring grip of the gender pay gap. Pew Re-
search Center. 2023. Available at: https://www.pewresearch.org/
social-trends/2023/03/01/the-enduring-grip-of-the-gender-pay-
gap/ 

31.	 Digest of Education Statistics 2024, Ch. 2: Population Character-
istics and Economic Outcomes (https://nces.ed.gov/programs/coe/
indicator/cba/annual-earnings).

32.	 US Bureau of Labor Statistics, Employment Projections: Educa-
tion Pays (https://www.bls.gov/emp/chart-unemployment-earn-
ings-education.htm)

33.	 Cabeza MF, Johnson JB, Tyner LJ. Glass Ceiling and Maternity 
Leave as Important Contributors to the Gender Wage Gap. SJBE. 
2011;3:73-85.

34.	 Kimmel J, Amuedo-Dorantes C. The Effects of Family Leave on 
Wages, Employment, and the Family Wage Gap: Distributional 
Implications. U. J.L. & Pol'y. 2004;15:115-142.

35.	 Congressional Budget Office. Estimated budgetary effects of a bill 
to provide for reconciliation pursuant to title II of H. Con. Res. 14, 



Health Education and Public Health

583Health Educ Public Health 2025, 8:1

the One Big Beautiful Act (May 20, 2025). Available at: www.cbo.
gov/publication/61420 

36.	 Congressional Budget Office. Information Concerning the Bud-
getary Effects of H.R. 1, as Passed by the Senate on July 1, 2025. 
Available at: https://www.cbo.gov/publication/61537  

37.	 Congressional Research Service. Supplemental Nutrition Assis-
tance Program (SNAP) and Related Nutrition Programs in the 
House-Passed Budget Reconciliation Bill: In Brief. Available at: 
https://crsreports.congress.gov  

38.	 Congressional Budget Office. Distributional Effects of H.R. 1, the 
One Big Beautiful Bill Act. Available at: https://www.cbo.gov/
publication/61387 

39.	 National Academy of Sciences. Consensus Study Report: A Road-
map to Reducing Child Poverty. 2019. Available at: https://nap.
nationalacademies.org/resource/25246/Child%20Poverty%20
for%20Congress.pdf 

40.	 Ettinger de Cuba S, Coleman SM, Bovell-Ammon A, et al. Ex-
panded Child Tax Credit, Family Health, and Material Hardships. 
JAMA Netw Open. 2025;8(6):e2518335.

41.	 What experts think about the $1,000 ‘Trump accounts’ for ba-
bies. PBS 2025. Available at: What experts think about the $1,000 
‘Trump accounts’ for babies | PBS News

42.	 The office of Senator Cory Booker. Booker, Pressley Reintroduce 
Bicameral “Baby Bonds” Legislation to Tackle Wealth Inequal-
ity. 2023. Available at: https://www.booker.senate.gov/news/
press/booker-pressley-reintroduce-bicameral-baby-bonds-legisla-
tion-to-tackle-wealth-inequality 

43.	 Collyer S, Harris D, Wimer C. American Family Act: Child pover-
ty racial ethnic analysis. 2020. Available at: https://static1.square-
space.com/static/5743308460b5e922a25a6d-c7/t/5eead96871f11
733047a7829/1592449385603/American-Family-Act-child-pov-
erty-ra¬cial-ethnic-analysis-CPSP-2020.pdf

44.	 Irish AM, White JS, Modrek S, Hamad R. Paid Family Leave and 
Mental Health in the U.S.: A Quasi-Experimental Study of State 
Policies. Am J Prev Med. 2021;61(2):182-191.

45.	 Nandi A, Jahagirdar D, Dimitris MC, et al. The Impact of Parental 
and Medical Leave Policies on Socioeconomic and Health Out-
comes in OECD Countries: A Systematic Review of the Empirical 
Literature. Milbank Q. 2018;96(3):434-471. 

46.	 Collier L. Universal basic income. Could it offset inequality and 
job loss? CQ researcher, 2020; 30:1-57. Available at: https://
cqpress.sagepub.com/cqresearcher/report/universal-basic-in-

come-cqresrre20200306 
47.	 Shuster L, Harrington K, Sheward R, Bruce C, Morris R. The Dig-

nity Dividend: Lessons Learned from Guarantee Income Pilots in 
Massachusetts. Boston Indicators and Children’s HealthWatch. 
2025. Available at: http://www.bostonindicators.org/reports/re-
port-detail-pages/dignity-dividend

48.	 Center on Budget and Policy Priorities - CBPP. By the Num-
bers: Senate Republican Leadership’s Reconciliation Bill Takes 
Food Assistance Away From Millions of Children. June 30, 
2025. Available at:https://www.cbpp.org/research/food-assis-
tance/by-the-numbers-senate-republican-leaderships-reconcilia-
tion-bill-takes 

49.	 Poblacion A, Cook J, Ettinger de Cuba S, Bovell A, Sheward R, 
Pasquariello J, Cutts D. Can Food Insecurity Be Reduced in the 
United States by Improving SNAP, WIC, and the Community Eli-
gibility Provision? World Med Health Pol. 2017;9(4):435-455.

50.	 Center on Budget and Policy Priorities – CBPP. Policy Basics: The 
Housing Choice Voucher Program. September 30, 2024. Available 
at: https://www.cbpp.org/research/housing/the-housing-choice-
voucher-program 

51.	 National Academy of Sciences. Consensus Study Report: A Road-
map to Reducing Child Poverty. 2019.Available at: https://nap.
nationalacademies.org/resource/25246/Child%20Poverty%20
for%20Congress.pdf 

52.	 Bruce C, Bovell-Ammon A, Ettinger de Cuba S, Poblacion A, Ra-
teau L, Cutts D. Access to High-Quality, Affordable Child Care: 
Strategies to Improve Health. Children’s HealthWatch. 2020. 
Available at: https://childrenshealthwatch.org/wp-content/up-
loads/CHW-Childcare-Report-final-web-3.pdf 

53.	 Ettinger de Cuba S, Ruemmele C, Poblacion A. Food as a Basic 
Right. In: Contemporary Issues in Equity, Democracy, and Public 
Education. 1st ed. Routledge. 2024.

54.	 Garcia E, Weiss E. Reducing and averting achievement gaps: 
Key findings from the report ‘Education inequalities at the school 
starting gate’ and comprehensive strategies to mitigate early skills 
gaps. Economic Policy Institute. 2017. Available at: https://files.
epi.org/pdf/130888.pdf 

55.	 Becker GS. Investment in Human Capital: A Theoretical Analysis. 
J Pol Econ. 1962; 70(5).

56.	 Lichtman-Sadot S, Bell NP. Child Health in Elementary School 
Following California’s Paid Fami-ly Leave Program. J Policy Anal 
Manage. 2017;36(4):790-827.

To cite this article: Poblacion A, Cook J, Ettinger de Cuba S, Sheward R, Cutts D. Understanding relationships between food 
security and education attainment: simulations of the role of racial, ethnic, and gender inequity. Health Educ Public Health. 
2025;8(1):575–583. doi:10.31488/HEPH.190.

© The Author(s) 2025. This is an open access article distributed under the terms of the Creative Commons Attribution License 
(https://creativecommons.org/licenses/by/4.0/).        


