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Abstract

Indigenous peoples around the world face significant health disparities relative to the dominant groups in their countries, yet
the magnitude and patterns of health disparities vary across countries. We use data from the National Health Interview Survey
and Mexican Family Life Survey to examine the health of Indigenous peoples in Mexico and American Indians and Alaska
Natives in the USA and to evaluate how they fare relative to the majority populations in their countries (non-Indigenous
Mexicans and non-Hispanic Whites, respectively). We assess disparities in self-rated health and activity limitations, with a
focus on how Indigenous health disparities intersect with educational gradients in health. Regression analyses reveal three
primary findings. First, Indigenous health disparities are larger in the USA than in Mexico. Second, differences in educational
attainment account for most of the differences between Indigenous and non-Indigenous populations in Mexico, but less than
half in the USA. Third, in both countries, health is moderated by educational attainment such that between-group disparities
are largest at the highest levels of education. However, for Indigenous Mexicans there is a “cross-over” in which Indigenous
Mexicans report better health at the lowest level of education. Overall, this study finds a weak relationship between education
and Indigenous health, and raises the question about the validity of using traditional measures of SES in Indigenous contexts.
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Introduction returns leads to larger ethnic or racial disparities at higher
levels of SES given that the smaller health gains accumulate
at the highest levels of the socioeconomic ladder [10-12].

While there is consistent evidence of diminishing returns

The association between socioeconomic status (SES) and
health typically follows a social gradient whereby those at

the higher and lower levels of the SES hierarchy experience
the best and poorest health outcomes, respectively [1-3].
These differences not only exist at the high and low ends but
also are evident at any point along the continuum, such that
individuals will tend to have better health than those with
lower SES [4, 5].

However, there is growing evidence that the positive
health effects of SES are systematically smaller for racial
and ethnic minorities [6-9]. This pattern of diminishing
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among racial and ethnic minorities, particularly African
Americans, it is still unclear if this same pattern is observed
among Indigenous populations (in the USA and abroad) who
collectively experience social, political, and economic mar-
ginalization, discrimination, and disproportionately lower
SES. Indeed, as Shepherd and colleagues [13] argue, “scant
attention has been paid to the potential moderating effect of
Indigenous status on the SES-health relationship.”

Indigenous peoples’ health is “behind everyone, eve-
rywhere” [14], yet their degree of disadvantage may vary
depending on the specific national context. Cross-national
comparisons are valuable for assessing how Indigenous peo-
ples are faring in countries with distinct social, political,
economic, and health care contexts. In addition, comparing
Indigenous health disparities across countries may shed light
on variability in the traditional domains of social determi-
nants of health.
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This study examines the health of Indigenous peoples in
Mexico and the USA and evaluates how they fare relative
to the majority populations in their countries (non-Indig-
enous Mexicans and non-Hispanic Whites, respectively).
Using data from the Mexican Family Life Survey [15] and
the National Health Interview Survey [16], we assess dis-
parities in self-rated health and activity limitations with
a focus on how Indigenous health disparities intersect
with educational gradients in health. Specifically, we are
interested in assessing whether education plays a role in
closing the gap in health between Indigenous populations
and majority groups or, alternatively, if the diminished
returns pattern is present in one or both countries. The
unique socio-historical circumstances and profound mar-
ginalization that characterize the Indigenous context may
constrain the health benefits that are usually gained from
improved SES.

Most existing cross-national studies of Indigenous
health disparities have focused on comparisons between
the USA, Canada, Australia, and/or New Zealand [17-19],
all of which are developed nations that share similar colo-
nial histories [20, 21]. To our knowledge, this is the first
study that uses national survey data to simultaneously
study Indigenous health disparities in the USA and Mex-
ico. There are substantial differences in social, structural,
health care, and living conditions across these two coun-
tries which might contribute to cross-national differences
in Indigenous health outcomes and disparities. Contempo-
rary differences in the experiences of Indigenous peoples
in the USA and Mexico go back to the distinct histories of
British and Spanish colonial practices and post-Independ-
ence policies relating to Indigenous matters. While the
USA was driven by the ideology of White supremacy and
the disappearance of the Indigenous past, Mexico empha-
sized its Indigenous heritage and Indigenous-centered
origin stories [22]. Despite these differences, Indigenous
culture was seen in Mexico and the USA as “backward”
and inconsistent with modernization, and both countries
aimed at incorporating the Indigenous populations through
processes of assimilation into the mainstream cultures.
Today, Indigenous peoples in Mexico and the USA share
the historical struggles related to structural racism and
the legacies of colonization and racial/ethnic nation-build-
ing projects. Moreover, the neoliberal ideologies in both
countries have fostered policies that undermine Indigenous
collectivist values, and created structures of disadvantage
and a new form of paternalism akin to those produced by
colonization [23]. Taken together, past and present social,
political, and economic policies and practices have shaped
the way that US and Mexican institutions relate to Indig-
enous peoples, ultimately influencing Indigenous health
outcomes.
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Background
Indigenous Health and SES

Indigenous peoples around the world face significant
health disparities relative to the dominant groups (usually
considered the benchmark population) in their countries.
Despite improvements over the last century, Indigenous
groups continue to have lower life expectancies; higher
rates of infant, child, and maternal mortality; and higher
rates of infectious and chronic diseases, alcohol and drug
abuse, and depression [24-27]. Although socioeconomic
disadvantages help explain part of the health disparities
that Indigenous groups experience relative to their non-
Indigenous counterparts [28], disparities persist even after
considering socioeconomic differences. Thus, some schol-
ars argue that the idea of SES as a fundamental cause of
health has limited applicability for Indigenous populations
and that there are grounds for questioning the existence
of a presumed linear relationship between SES and Indig-
enous health [29, 30].

The diminished returns hypothesis posits that greater
SES does not confer equal advantages to racial and ethnic
minorities as it does to non-marginalized groups. That is,
as the socioeconomic standing of racial and ethnic minori-
ties increases, they do not experience the same improve-
ments in health. Because they do not enjoy similar returns
in health for higher SES achievement, the racial gap in
health tends to be largest as the highest levels of SES.
Between-group differences are often smaller or negligi-
ble at the lowest levels of SES. Research in support of
this hypothesis has focused primarily on Black-White dis-
parities in the USA across a variety of health outcomes,
primarily in self-rated health [12, 31-33], but also other
such as allostatic load [34], mental health [8], infant birth-
weight [35], and obesity [36].

One challenge to comparing Indigenous health status
across levels of SES is the overrepresentation of Indig-
enous peoples in the lower levels, which weakens statisti-
cal power as we move up the SES continuum and could
possibly obscure the SES-health relationship [13]. Nev-
ertheless, there is theoretical support for expecting to
find a pattern of diminished returns in the relationship
between SES and Indigenous health. First, discrimination
and systemic racism may inhibit the benefits that normally
accumulate by moving up the SES ladder. In practice, this
is often observed, for example, in high levels of chronic
stress caused by experiences of discrimination [37-39],
differential treatment in the health care system [40-42],
and differences in environmental conditions and access to
resources due to residential segregation [43, 44]. Racism
and discrimination are key factors underlying the relatively



Journal of Racial and Ethnic Health Disparities (2025) 12:837-850

839

flatter SES-health gradients of African Americans in the
USA [45, 46]. Second, the systematic marginalization and
intergenerational trauma that Indigenous peoples have
been historically subjected to can place them at a disad-
vantage from the earliest stages of life (indeed, from the
womb), thus hindering the health benefits at every level
of SES [29, 47]. Third, there may be factors other than
traditional indicators of SES that play a more substan-
tive role in shaping Indigenous health outcomes, such as
involvement with their Indigenous culture, family support,
strong communities, and connection to the land [48-50].

There are few empirical assessments of the moderating
effect of SES in the context of health disparities experienced
by Indigenous peoples, much less from a cross-national
perspective. Shepherd and colleagues [13] reviewed the
literature on Indigenous Australian health and found some
evidence of a positive social gradient in mortality, kidney
disease, diabetes, and smoking status, but no evidence in
other health outcomes. They posit that these mixed findings
may reflect the variety of health and SES measures, as well
as the diverse Indigenous population groups and analytic
techniques used across studies. In the USA, Ross et al. [51]
tested the diminished returns hypothesis using a population-
based sample of California births and found that Native
American women had higher risk of diabetes and shorter
gestational length than White women. Higher SES (meas-
ured using education and insurance status) attenuated the
risk for White women but not for Native American women.
Similarly, Nguyen, Moser, and Chou [9] examined the social
gradient across racial/ethnic groups in California and found
that increases in SES were not associated with better health
among Black Americans and American Indians, particu-
larly when they used education as the SES indicator. To our
knowledge, there are no prior studies examining the SES-
health gradient among Indigenous Mexicans.

Indigenous Health and SES Across National Contexts

Not only does SES have a differential impact across popu-
lation groups within a country, but there is also evidence
of cross-national variations in the shape of SES-health gra-
dients. For example, low SES leads to higher degrees of
disadvantage in the USA than in Canada, the United King-
dom, and Germany [52]. Research suggests that the shape
of the SES-health gradient, as well patterns of ethnic and
racial health disparities, is related to a country’s social, cul-
tural, and economic institutions that distribute health-related
resources [53-55]. Hence, it is likely that the SES-health
gradient for Indigenous populations may also be different
across national contexts. In some countries, Indigenous
groups have been afforded a range of linguistic, cultural,
and territorial rights; in others, they have little or no recogni-
tion by the government and experience active suppression of

their culture, language, and political aspirations [56]. These
contextual differences shape social determinants of health
and may lead to different SES-Indigenous health patterns.
Alternatively, it could also be possible to find similar cross-
national patterns of diminished returns which would suggest
that, despite distinct national contexts, there is a generaliz-
able pattern of how ethno-racial stratification interacts with
SES to shape Indigenous health.

Prior international studies have demonstrated that it is not
appropriate to make direct comparisons between Indigenous
populations living in different countries given differences in
data collection methods and in the measurement of Indig-
enous status [57, 58]. In addition to these methodological
problems, direct comparisons are difficult because each
country defines indigeneity differently and the social, politi-
cal, economic, racial, and health care structures vary widely
across countries. Nevertheless, cross-national studies that
assess the health outcomes for Indigenous peoples relative to
benchmark populations can provide important public health
insights and inform the development of policy and service
responses [24]. As Kumanyika [59] argues, while policy
solutions to health disparities must be developed within the
particular contexts in which they arise, such policies “can
be informed by an appreciation of the commonalities and
differences in how they occur and are remedied in different
societies.”

Indigenous Peoples in Mexico and the USA

There are 11.8 million Indigenous peoples living in Mexico
and they account for 9.4% of the national population [60]. In
the USA, there are 3.7 million individuals (1.1% of the popu-
lation) who identify as American Indian and Alaska Natives
(AIAN) [61]. The size of the US Indigenous population goes
up to 9.7 million or 2.9% if we also consider individuals who
identify as AIAN in combination with another race [62].

The history and institutional legacies of coloniza-
tion and racism in both countries continue to perpetu-
ate interpersonal and systemic forms of discrimination
and marginalization. In the USA, the poverty rate among
ATANSs (25.9%) is double the national rate (12.8%) and
also higher than the rates for all other racial/ethnic groups
(Black, 21.7%; Hispanic, 17.7%; Asian/Native Hawaiian
and Pacific Islander, 10.2%; White, 9.5%) [63]. A sub-
stantially larger disparity is observed in Mexico where
69.5% of Indigenous peoples live in poverty compared to
39% of their non-Indigenous counterparts [64]. In both
countries, discrimination based on Indigenous back-
ground continues to shape social, residential, educational,
and employment opportunities [37, 65].

In terms of educational attainment, Indigenous Mexi-
cans have completed an average of 6 years of schooling
and approximately 23% are illiterate; comparatively, the

@ Springer



840

Journal of Racial and Ethnic Health Disparities (2025) 12:837-850

non-Indigenous Mexican population has completed an
average of 9 years of education and 5.5% are illiterate [66].
While Indigenous Mexicans are lagging in education, there
have been substantial improvements over the past twenty
years. In 1990, the average educational attainment for Indig-
enous peoples was only 2 years and 41% were illiterate [66].
In the USA, approximately 80% of AIANs have completed
high school and 15% have bachelor’s degrees or higher;
in comparison, 93% of White Americans are high school
graduates and 37% have bachelor’s degrees or higher [67].

ATANSs and Indigenous Mexicans face structural dis-
advantages and exhibit poorer health outcomes than the
benchmark groups in their countries across a range of health
indicators, including higher mortality rates, lower life expec-
tancy, and higher rates of communicable diseases [24-27].
This was especially evident during the COVID-19 pandemic.
During the first 2 years of the pandemic, the Indigenous
mortality rate in Mexico was 52-68% higher than among the
non-Indigenous population [68—70]. In the USA, AIANs had
the worst outcomes of all racial/ethnic groups. Age-adjusted
data from the Centers for Disease Control and Prevention
(CDC) reveal that, compared to non-Hispanic Whites, the
rate of COVID-19 infection among AIANs was 2.2 times
higher, their hospitalization rate was 2.7 times higher, and
their death rate was 2.9 times higher [71].

There is one notable body of research that compared the
health of Pima, an Indigenous group that is spread across
Arizona and the Mexican states of Sonora and Chihuahua.
Decades-long research has identified a consistently high
prevalence of obesity and type 2 diabetes among the US
Pima [72]. Remarkably, cross-national studies reveal that
Mexican Pima are healthier than their US counterparts and
have similar health outcomes to non-Indigenous Mexicans.
For instance, Schulz et al. [73] found that the prevalence of
diabetes among Pima in Mexico is significantly lower than
US Pima (6.9% vs. 38%) and slightly higher than that of non-
Indigenous Mexicans (2.9%). Similar patterns were observed
in obesity, whereby rates were similar among Mexican Pima
(men 7%; women 20%) and non-Indigenous Mexicans (men
9%, women 27%), but substantially higher among US Pima
(men 64%; women 75%) [73]. Other studies using the same
data found that US Pima also have higher insulin resistance
(a diabetes risk factor [74]) and lower levels of physical
activity [75].

Current Study

The current study seeks to investigate how the SES-health gra-
dient operates among Indigenous peoples and the role of SES
in closing (or not) the gap between Indigenous and non-Indig-
enous peoples. To this end, we test interactions between Indig-
enous status and education to examine if Indigenous health
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disparities are consistent across different levels of educational
attainment. Second, we seek to gain insights into whether the
shape of the SES-health gradient for Indigenous peoples differs
across countries with diverse social, political, and economic
realities. We achieve this goal by using cross-national health
data to investigate the shape of the gradients for Indigenous
peoples living in the USA and Mexico. Examining the relation-
ship between SES and indigeneity across countries provides
an opportunity to advance scholarship on Indigenous health by
identifying cross-national similarities and differences in health
disparities and, more generally, to advance theory on social
determinants of health by identifying variations in the shape
of the SES-health gradient for ethnic-racial minorities across
national contexts.

Methods
Data Source

We used data from the National Health Interview Survey
(NHIS) and the Mexican Family Life Survey (MxFLS) to
analyze Indigenous population health in Mexico and the
USA. The NHIS is an annual survey administered by the
National Center for Health Statistics to a representative
sample of the noninstitutionalized population of the USA
[16]. For this study, we pooled annual NHIS survey data
from 2000 to 2018 to obtain a sufficient Indigenous sample
size. The MxFLS is a longitudinal, nationally representative
study of the well-being of individuals and families living
in Mexico [15]. The MXFLS sample was collected using a
probabilistic, stratified, and multi-staged cluster design, and
is representative at the national, regional, and urban—rural
regional levels. To maximize comparability with the NHIS,
we used MxFLS-3 data collected between 2009 and 2012.
Both surveys were limited to respondents 25 and over to cap-
ture the age range likely to have completed formal education.

Variables

Our first outcome of interest is self-rated health. Prior
research confirms that this is an adequate measure of health
among Indigenous populations and that it is associated
with mobility, physical health, and emotional well-being
[76-78]. The NHIS and MxFLS rely on different response
scales related to self-rated health. The response catego-
ries in each survey differ in wording (e.g., “regular” in the
MxFLS roughly corresponds to “fair” in the NHIS) and
the MxFLS question provides a balanced scale (very bad,
bad, regular, good, very good), whereas the NHIS version
is unbalanced (poor, fair, good, very good, excellent). Pre-
vious comparisons suggest the distributions of responses
across different self-rated health measures are not always
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directly comparable, however there is evidence that the
different questions measure the same latent variable and a
linear coding scheme is preferred to maximize equivalence
across question forms [79, 80]. For this reason, we rely on a
linear coding for both surveys, where 1 represents the best
level of health in the response scale, and 5 represents the
worst level of health. In supplemental analyses, provided in
the accompanying appendix, we tested an alternative version
in which we dichotomized responses in both surveys and
found similar results.

The second outcome of interest is activity limitations.
Questions assessing functional limitations were more reli-
able and directly comparable across surveys. Therefore, our
measure of functional activity limitations was re-coded as a
binary variable in both datasets, with 1 indicating a reported
activity limitation.

The primary independent variable similarly relies on dif-
ferent questions to identify Indigenous individuals in each
survey. The MxFLS asked the following question to capture
indigeneity: “Do you consider yourself part of an Indig-
enous group?” Respondents were coded as 1 =Indigenous
if they answered yes. This operationalization is consistent
with the criteria used by the Mexican census to identify
Indigenous populations (INEGI, 2010). The NHIS does not
specifically ask about Indigenous background, but respond-
ents who selected “American Indian or Alaska Native” in
response to the race question were coded as Indigenous.
In order to capture the relative social hierarchies in each
country, the reference category in Mexico was non-Indig-
enous Mexicans, whereas in the USA, it was the non-His-
panic White population.! Thirteen percent of MxFLS-3
respondents and 1.1% of NHIS respondents self-identified
as Indigenous.

The second key independent variable is educational
attainment. This SES indicator presents multiple advantages,
including that is stable over time (i.e., does not decrease
across the lifespan), is less susceptible to reverse causation
(i.e., when the health outcome precedes and results in the
exposure), and the social gains from education are fairly
consistent across countries [83]. We use different catego-
ries across the two surveys to reflect the distinct educational
systems within each country. In the NHIS data, categories
include the following: less than high school, high school,

! In the USA, society is structured along racial-ethnic lines and
resources are unequally distributed across racial/ethnic groups.
Within this racial structure, non-Hispanic whites are the dominant
group and racial/ethnic minorities are at a disadvantage [81]. In Mex-
ico, ethnic categorizations tend to distinguish between Indigenous
vs. non-Indigenous individuals—that is, the two main socially rec-
ognized ethnic categories [82]. Social inequality is structured along
those lines whereby non-Indigenous Mexicans have an advantaged
social position.

some college, college degree, and graduate degree. In the
MxFLS, categories are: no schooling, elementary school
(grades 1-6), middle school (grades 7-9), high school
(grades 10-12), and college or more. The categories rep-
resenting the lowest level of education in each country are
used as the reference.

Analytic Strategy

We estimate ordinary least squares regressions for self-rated
health and logistic regressions for activity limitations. Anal-
yses involved a series of nested models that subsequently:
(1) assess relative health inequalities, (2) control for educa-
tional attainment, (3) introduce an interaction between edu-
cation and Indigenous background, and (4) add controls for
age (continuous), sex (1 =female), health insurance status
(1 =has health insurance), and recent visits for health care
(1 =health care visit in last four weeks). Rows with missing
values were deleted using listwise deletion.’

Our analysis does not compare rates of health status
across countries. We are specifically interested in relative
disparities between Indigenous peoples and the dominant
group in their respective countries, rather than cross-country
comparisons between Indigenous peoples. Indeed, the latter
is problematic given that conceptualizations of Indigenous
identity, health systems, social and economic circumstances,
and racial and social structures vary between countries [58].
Thus, each survey is analyzed independently to assess rela-
tive health inequalities in each context. Although we offer
some comparative interpretation of the results, our method
entails parallel national analyses rather than direct cross-
national comparison.

Results

Table 1 presents descriptive statistics for the two survey sam-
ples. Across both the MxFLS and NHIS, the mean self-rated
health score for Indigenous populations was higher than the
mean for the non-Indigenous comparison group, suggesting
worse self-rated health for Indigenous groups in the USA
(2.64 vs. 2.26) and Mexico (2.60 vs. 2.51). When compar-
ing activity limitations, there is a similar Indigenous disad-
vantage in the USA, where 27% of the Indigenous sample
report limitations compared to 17% of non-Hispanic Whites.
However, there is no difference in unadjusted levels of activ-
ity limitations in Mexico, where 10—11% of both Indigenous
and non-Indigenous groups report activity limitations.

2 See the accompanying appendix for additional information about
the missing data structure in each survey.
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Table 1 Descriptive statistics for National Health Interview Survey
(NHIS) and Mexican Family Life Survey (MxFLS) by indigenous status

NHIS Non-Hispanic White Indigenous
Self-rated health (mean) 2.26 2.64
Activity limitations (%) 0.17 0.27
Education (%)
Less than high school 0.08 0.18
High school 0.30 0.34
Some college 0.29 0.32
College degree 0.21 0.11
Graduate degree 0.12 0.06
Female (%) 0.52 0.53
Age (years) 51.52 47.61
Has health insurance (%) 0.90 0.71
Recent medical visit (%) 0.20 0.21
n 685,510 7,618
MXxFLS Non-Indigenous Indigenous
Self-rated health (mean) 2.51 2.60
Activity limitations (%) 0.10 0.11
Education (%)
No schooling 0.10 0.25
Elementary school 0.40 0.48
Middle school 0.26 0.16
High school 0.12 0.05
College or more 0.12 0.06
Female (%) 0.57 0.54
Age (years) 45.6 48.9
Has health insurance (%) 0.65 0.55
Recent medical visit (%) 0.16 0.14
n 14,334 2,181

In the NHIS, Indigenous respondents are those who selected “Ameri-
can Indian or Alaska Native” in response to the race question; non-
Indigenous respondents represent non-Hispanic White individuals. In
the MxFLS, Indigenous respondents are those who indicated they are
part of an Indigenous group; non-Indigenous respondents are those
who do not consider themselves part of an Indigenous group

The descriptive results also highlight the different structure
of educational hierarchies within the two countries. Completing
high school is much less common in Mexico, for both Indige-
nous and non-Indigenous populations. Nearly 83% of Indigenous
respondents in the NHIS had graduated high school, compared
to only 11% in the MxFLS. However, the relative inequalities
within each survey are more comparable. For instance, despite
the very different distributions across educational attainment lev-
els, the ratio of non-Indigenous to Indigenous college attainment
is greater in the USA than in Mexico.

Tables 2 and 3 present regression results for the Mexican
and U.S. samples, respectively. Our results focus on three
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primary findings. First, there is more consistent evidence
of population-level health inequalities based on Indigenous
background in the USA. Although the Indigenous popula-
tions of both countries are more likely to report poor self-
rated health than the majority population in the unadjusted
models (model 1a in Tables 2 and 3), the size of the relative
inequality is larger in the USA (»=0.38, p <0.001) than in
Mexico (b=0.10, p<0.001). In addition, there is a similar
inequality when looking at activity limitations in the NHIS
data (b=0.56, p <0.001), but there are no significant differ-
ences in rates of activity limitations by Indigenous status in
the MXFLS (b=0.06, p=0.55) (model 2a in Tables 2 and 3).

Second, educational attainment appears to attenuate
population-level health inequalities in Mexico to a greater
degree than in the USA. In our second set of regression mod-
els (models 1b and 2b in Tables 2 and 3), adding educational
attainment as a measure of socioeconomic status accounts
for less than half of the self-rated health and activity limita-
tion inequalities between AIAN and non-Hispanic White
populations in the USA. A similar model for the Mexican
population more fully accounts for the initial inequalities
between Indigenous and non-Indigenous Mexicans, as ini-
tial differences in self-rated health are no longer statistically
significant (b=0.00, p=0.89).

Third, there is evidence in both countries of a “dimin-
ished returns” pattern, in which Indigenous populations have
different SES-health gradients compared to the benchmark
populations, as indicated by an interaction between educa-
tional attainment and Indigenous background. The positive
coefficients at higher levels of education for self-rated health
across both surveys and activity limitations in the NHIS sug-
gest the health improvements associated with higher levels
of education (indicated by the negative coefficients for the
education variable) are smaller for Indigenous populations
relative to their non-Indigenous counterparts. Figures 1 and
2 illustrate the interaction from Models 1c and 2c in each
survey. Looking at predicted probabilities across both sur-
veys, trend lines based on the interactions show improve-
ments in health with educational attainment across both
measures and populations. However, the education improve-
ments in self-rated health appear greater for non-Indigenous
populations at higher education levels, resulting in relative
inequalities being larger at the highest levels of educational
attainment. This is similar to interactions with socioeco-
nomic status seen for other marginalized groups [12, 33, 34].

However, the predicted probabilities reveal differ-
ent trends in the relative gradients across contexts. In
the USA, there are relatively small between-group ine-
qualities at low levels of education, but the non-His-
panic White population has larger health gains as SES
increases, so that relative Indigenous disadvantages are
higher among college-educated populations up to the
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Table 2 Regression of self-rated health and activity limitations by educational attainment and Indigenous status, Mexico (MxFLS)

Self-rated health Activity limitations
Model 1a  Model 1b Model 1c Model 1d Model 2a Model 2b Model 2¢ Model 2d
Indigenous 0.10%%* 0.00 —0.14%%* —0.13%%* 0.06 -0.04 -0.21 -0.18
(0.07 to (—=0.03 to (-0.21 (=0.20 (—0.09 to (=0.19to (—=0.51to (—=0.491t00.12)
0.13) 0.03) to—0.07) to—0.06) 0.20) 0.11) 0.08)
Education (ref: no schooling)
Elementary —0.08%** —0.12%%* -0.02 —0.33%** —0.39%** —0.39%**
school (=0.12 (-0.16 (=0.06 to (-0.48 (-0.55 (-0.57
to—0.05) to—0.08) 0.02) to—0.18) to—0.22) to—0.21)
Middle school —0.34%%* —0.39%** —0.18%** —0.45%** —0.50%** —0.44%%*
(=0.37 (-0.43 (=0.22 (=0.62 (—0.68 (=0.65
to—0.30) to—0.34) to—0.13) to—0.29) to—0.32) to—0.23)
High school —0.50%** —0.55%** —0.33%** —0.60%** —0.63%** —0.59%**
(—-0.54 (-0.60 (—-0.38 (—0.82 (—0.86 (-0.84
to—0.46) to—0.50) to—0.28) to—0.39) to—0.41) to—0.34)
College or —0.60%** —0.64%** —0.44%** —0.59%%* —0.64%%* —0.57%**
more (—0.64 (—0.69 (—0.49 (—0.81 (—0.86 (—0.82
to—0.55) to—0.60) to—0.39) to—0.38) to—0.41) to—0.32)
Education X Indigenous status interactions
Elementary 0.12%* 0.13%* 0.25 0.32
school (0.04t0 0.20) (0.05to 0.21) (=0.11to (—0.06 to0 0.69)
0.62)
Middle school 0.297%%%* 0.30%** 0.23 0.27
(0.18 t0 0.39)  (0.20 to 0.40) (—=0.25t0 (—0.22t00.75)
0.70)
High school 0.32%%* 0.32%%%* —0.08 —-0.16
(0.17t0 0.47)  (0.17 to 0.47) (—1.00 to (—1.10t0 0.64)
0.70)
College or 0.287%%* 0.26%%* 0.17 0.09
more (0.14t0 0.42)  (0.12 to 0.40) (—0.62 to (—=0.70 t0 0.81)
0.86)
Intercept 2.51%%* 2.76%%%* 2.80%** 2.28%%* —2.18%%* — 1.80%** — 1.76%%* —2.10%%*
(249 to (2.73t02.79) (2.76102.83) (2.22t02.34)
2.52)
Num. obs 16,515 16,515 16,515 16,515 16,515 16,515 16,515 16,515

“p<0.001, “p<0.01, p<0.05

Estimates include 95% confidence intervals in parentheses. Self-rated health ranges from 1 to 5 where 5 represents the worst health. Activity
limitations is a dichotomous variable where 1 represents having at least one activity limitation. Results for self-rated health are based on linear
regression models, and results for activity limitations are based on logistic regression models. Models 1d and 2d include controls for age, sex,
health insurance status, and recent health care visit

point of graduate-level degrees. Although the data in
Mexico suggests similar diverging gradients between
Indigenous and non-Indigenous populations, the Indig-
enous sample reports better self-rated health than non-
Indigenous Mexicans at the lowest levels of educational
attainment. The interaction crossover and unexpectedly
good health at the lowest levels of educational attain-
ment may partly explain the smaller inequalities observed
when only comparing between populations without an
interaction effect.

Discussion

The current study presented an examination of the social
gradient for Indigenous peoples in the USA and Mexico.
It contributes to the literature by illustrating the unique
patterns of the Indigenous social gradient in two coun-
tries where Indigenous groups are marginalized but within
distinct social contexts. Using data collected in the USA
and Mexico, we examined the interaction between Indig-
enous status and educational attainment. We also sought to
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Table 3 Regression of self-rated health and activity limitations by educational attainment and Indigenous status, United States (NHIS)

Self-rated health Activity limitations
Model 1a  Model 1b Model 1c Model 1d Model 2a Model 2b Model 2¢ Model 2d
Indigenous 0.38%*%#* 0.23%#%#* 0.15%%** 0.22%%** 0.56%** 0.33%#%% 0.09 0.40%**
(0.34to (020t00.27) (0.08t00.22) (0.15t00.29) (0.491t00.63) (0.25t00.42) (—0.08 to (0.23 t0 0.58)
0.42) 0.25)
Education (ref: less than high school)
High school —0.56%%** —0.56%%* —0.45%%* —0.94%%* —0.95%** —0.78%**
(=0.57 (=0.57 (—0.46 (=0.97 (=0.97 (—=0.81
to—0.54) to—0.54) to—0.44) to—0.92) to—0.93) to—0.75)
Some college —0.78%** —0.78%%* —0.62%%* —1.20%%* — 1.21%%* —0.93%%*
(=0.79 (=0.79 (—0.64 (=122 (-1.23 (—0.96
to—0.76) to—0.76) to—0.61) to—1.17) to—1.18) to—0.90)
College — 1.12%%* —1.12%%* —0.927%** —1.93%** — 1.94%%* — 1.59%**
degree (-1.13 (-1.14 (—0.93 (—1.96 (—1.97 (—1.62
to—1.11) to—1.11) to—0.90) to—1.90) to—1.91) to—1.55)
Graduate — 1.19%%* — 1.19%%* — 1.04%%* —1.93%** — 1.94%%* — 1.74%%%
degree (—1.21 (—1.21 (—1.06 (-1.97 (-1.97 (—1.78
to—1.18) to—1.18) to—1.03) to—1.90) to—1.90) to—1.71)
Education X Indigenous status interactions
High school 0.03 0.03 0.18 0.24%*
(—0.05to (—0.05 to (=0.00 to (0.04 t0 0.43)
0.12) 0.12) 0.36)
Some college 0.16%** 0.10% 0.41%#%** 0.27%*
(0.07t00.26)  (0.01 t0 0.18) (0.22t00.60)  (0.07 to 0.46)
College 0.14* 0.07 0.58*%** 0.40%*
degree (0.02t00.26) (—0.05to (0.29t00.86) (0.11 to 0.69)
0.18)
Graduate 0.08 0.03 0.52%%* 0.36
degree (—0.05 to (—0.10to (0.17t0 0.87) (=0.011t00.72)
0.22) 0.16)
Intercept 2.26%%* 3.03%** 3.03%%* 2.24%%* — 1.58%** —0.40%** —0.40%** —3.10%**
(2.26to (3.02t03.04) (3.02t03.05) (2.22t02.26) (—1.59 (—043 (—0.42 (=3.15
2.27) to—1.57) to—0.38) to—0.38) to—3.05)
Num. obs 690,481 690,481 690,481 690,481 690,481 690,481 690,481 690,481

“p<0.001, “p<0.01, p<0.05

Estimates include 95% confidence intervals in parentheses. Self-rated health ranges from 1 to 5 where 5 represents the worst health. Activity
limitations is a dichotomous variable where 1 represents having at least one activity limitation. Results for self-rated health are based on linear
regression models, and results for activity limitations are based on logistic regression models. Models 1d and 2d include controls for age, sex,
health insurance status, and recent health care visit

uncover whether the shape of the social gradient is consist-
ent for Indigenous peoples living in countries with differ-
ing social, political, and economic realities.

Our analyses revealed three main findings. First, relative
Indigenous health disparities are larger in the USA than
in Mexico. Second, differences in educational attainment
account for most of the differences between Indigenous
and non-Indigenous populations in Mexico, but less than
half in the USA. Third, we found evidence of a diminished
socioeconomic health gradient for Indigenous peoples in
both countries, whereby self-rated health inequalities were
larger at higher levels of educational attainment. Below we

@ Springer

discuss these findings and their implications for scholarship
and policy.

In the USA, consistent with the diminished returns
hypothesis, increases in SES do not confer equal advantages
to ATANSs. Not only did AIANs experience poorer health
across all education levels, but the Indigenous gap was larg-
est at the highest levels of education. Although our study did
not examine mechanisms for this pattern, recent literature
suggests that stress responses, environmental exposures,
structural racism, and historical trauma warrant further
investigation in the context of SES gradients [29, 37, 44,
47]. Another possible explanation for our findings related
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Fig. 1 Education gradients

in health for Indigenous and
non-Indigenous populations in
Mexico. Note: Data comes from
the Mexican Family Life Survey
(MxXFLS-3). Figures depict pre-
dicted self-rated health scores
(top) and probability of activity
limitations (bottom) based
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in health for Indigenous and
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to AIAN disparities could be that many tribes lack recogni-
tion by the federal government due to technical oversights
and disagreements over historical treaties [84, 85]. The US
government officially recognizes 574 tribes, but there are
approximately 400 tribes (with tens of thousands of mem-
bers) that do not enjoy federal recognition. This lack of rec-
ognition can have significant health consequences because it
prevents these communities from accessing resources, such
as those provided by the Indian Health Service. During the
COVID-19 pandemic, unrecognized tribes were unable to
access federally-funded testing and vaccination initiatives,
such as the $31 billion infusion of COVID-19 relief into
tribal communities [86]. As a result, members of unrecog-
nized tribes had to depend on neighboring tribes for access

High échool

T T ——
Some college College degree Graduate degree

-® Non-Hispanic White -®- Indigenous

to testing and vaccines. In this context, efforts to reduce
ATAN disparities must also address systemic barriers that
prevent Indigenous peoples from accessing services from the
Indian Health Service and government funds earmarked for
American Indian communities. Future studies should sys-
tematically investigate if there are disparities within AIANs
based on tribal recognition.

The findings for Mexico are inconclusive. The interaction
model for activity limitations (illustrated in Fig. 1) indicated
that there are no significant differences between Indigenous
and non-Indigenous Mexicans across levels of education.
In the case of self-rated health, there is a “cross-over” in
which Indigenous Mexicans report better health than the
non-Indigenous at the lowest level of education. While this
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result was unexpected, Farmer and Ferraro [12] had a similar
finding in their study of Black-White differences in the SES-
health gradient. For self-rated health, they found that Black
Americans with the lowest levels of education reported bet-
ter health than their White counterparts, but then as edu-
cation increased the self-rated health of White individuals
improved substantially and the gap widened. Nguyen et al.
[9] found a curvilinear social gradient among Latinos and
Asian Americans, whereby those with the lowest SES had
healthier outcomes, health worsened as SES increased, and
then improved again at the highest levels of SES. In our
study, as education increased past elementary school, there
was a larger improvement in the self-rated health for non-
Indigenous than for Indigenous Mexicans. However, the gap
closed at the highest levels of education. The latter result
should be interpreted with caution given the small number of
Indigenous Mexicans with college education in the MxFLS
sample.

Our finding that Indigenous peoples in Mexico experience
smaller health disparities than AIANs in the US is consistent
with research that found that the health of Mexican Indig-
enous peoples from the Pima tribe is significantly better than
that of US Pima and similar to the health of non-Indigenous
Mexicans [73]. Other studies have found improvements in
the health of Mexican Indigenous children and adults in
recent years, as well as reductions in Indigenous health dis-
parities [§7-90]. Some scholars suggest that this might be
related to increased access to health care through the crea-
tion and expansion of universal health care in Mexico [89,
91]. However, despite these improvements, significant dis-
parities still exist in a variety of health outcomes, including
immunizations, stunting, infant mortality, health care utiliza-
tion, and maternal health outcomes [42, 87, 92].

This research is not without limitations. First, there are
68 Indigenous groups in Mexico and 574 federally recog-
nized Indian tribes in the USA. The heterogeneity (in terms
of language, cultural practices, region) may produce varia-
tion in health outcomes within Indigenous populations. It
is, however, difficult to disaggregate data into these more
specific Indigenous groups because individuals’ group mem-
bership is rarely collected and the small sizes of some of
these groups might make it difficult to conduct meaningful
comparative analyses. Another limitation is that of statistical
power. Given that AIANSs represent such a small propor-
tion of the overall US population, existing health surveys
designed to gather population prevalence data often do not
have enough statistical power to elicit information about this
group. Indeed, we found that several studies that examined
racial/ethnic differences in the social gradient excluded
AIANSs from their analyses [32, 36, 93]. In New Zealand,
there have been efforts to oversample Maori populations in
national health surveys [94] and we suggest that a similar
strategy should be undertaken in the USA. Moreover, such
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sampling efforts can extend beyond national-level surveys.
Due to the lack of cross-national samples of Indigenous pop-
ulations, most of the variables in our study were not directly
comparable across the two countries, resulting in parallel
national analyses rather than an explicit cross-national
comparison.

Despite the limitations, this study underscores the value
of taking a comparative approach to understand patterns of
Indigenous health disparities in different societies. Taken
together, our results suggest that, at a national level, Indig-
enous peoples in the USA are more disadvantaged in health
terms than Indigenous peoples in Mexico. This cross-
national variation in SES-health disparities suggests that
social gradients cannot be attributed only to overrepresen-
tation in lower levels of SES, but rather they are socially
produced [52].

A weak relationship between education and health among
Indigenous peoples has implications for policy. Because of
the long-standing patterns of health deprivation experienced
by Indigenous peoples, improving their health outcomes is
a central focus of public health policies in both countries.
While government investments in education are generally
beneficial, our results suggest that these are unlikely to lead
to substantial improvements in Indigenous population health
or reductions in Indigenous health disparities. Rather, what
is likely needed are policies that address structural factors
related to Indigenous inequities in a variety of areas, includ-
ing access to health care, employment, housing, water, and
healthy food.

Walter and Saggers [30] argue that “the social, political,
and economic consequences of being an Indigenous per-
son [...] add a dimension that cannot simply be plugged
into existing mainstream models” of the social determi-
nants of health. Our paper provides support to this state-
ment by showing that education—a SES indicator that is
often described as “the most important modifiable social
determinant of health” [95]—offers only a partial explana-
tion of Indigenous health disparities. To the extent that SES
describes an unequal distribution of resources, it may over-
lap with issues of colonialism, racism, and policy [96].

To conclude, this study raises the question about the
validity of using traditional measures of SES in Indigenous
contexts. Income, education, and employment may repre-
sent different constructs for Indigenous peoples (indeed,
this may also be the case for health constructs) across
different social and national contexts. It could be, as Alt-
man [97] suggests, that social status for these communi-
ties may be more related to knowledge or to control rather
than accumulation of material resources. Another problem
is that measures like employment and income depend on
the formal labor market and on cash incomes. However,
many Indigenous peoples are frequently employed in the
informal economy or in traditional livelihood activities;
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thus, they often have irregular income streams and many
are paid in kind rather than cash [98] Existing measures of
economic status are grounded on a market-oriented per-
spective of capitalistic society rather than on Indigenous
peoples’ reality and their understanding of economic and
social status [97]. This suggests the need to redefine our
existing notions of SES in order to have a better under-
standing of its complex relationship with Indigenous health
[13]. In line with decolonial methodologies, this redefini-
tion must be developed in conversation with Indigenous
peoples in order to fully capture their own interpretations
of social status, well-being, and health [99, 100].

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s40615-024-01922-4.

Author Contribution Both authors contributed to the study concep-
tion, design, and data collection. Elyas Bakhtiari conducted data
analysis and wrote the methods and results sections. Gabriela Ledn-
Pérez wrote the introduction, background, and discussion sections.
Both authors read and approved the final manuscript.

Funding Gabriela Ledn-Pérez’s efforts on this article were supported
by Virginia Commonwealth University’s Humanities Research Center
Residential Fellowship.

Data Availability All data used in this study can be accessed through
the National Health Interview Survey and Mexican Family Life Survey.
Replication code is available from the authors.

Declarations

Ethics Approval This study relied on secondary data analysis and did
not require formal ethics approval by the William and Mary Protection
of Human Subjects Committee (PHSC) or the Virginia Commonwealth
University Institutional Review Board.

Consent to Participate This study relied on secondary data analysis
of existing surveys and did not require additional informed consent
to participate.

Consent for Publication This study relied on secondary data analysis
of existing surveys and did not require additional informed consent
to publish.

Competing Interests The authors declare no competing interests.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article’s Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in
the article’s Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will

need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

1. Elo IT. Social class differentials in health and mortality: pat-
terns and explanations in comparative perspective. Annu Rev
Sociol. 2009;35:553-72.

2. Feinstein JS. The relationship between socioeconomic
status and health: a review of the literature. Milbank Q.
1993;71:279-322.

3. Link BG, Phelan J. Social conditions as fundamental causes of
disease. J Health Soc Behav. 1995;35:Extra:80-94.

4. Beckfield J, Olafsdottir S, Bakhtiari E. Health Inequali-
ties in Global Context. American Behavioral Scientist.
2013;57:1014-39.

5. Mackenbach JP, Roskam A-JR, Schaap MM, Menvielle G. Socio-
economic inequalities in health in 22 European countries. N Engl
J Med. 2008;358:2468-81.

6. Bakhtiari E. Diminished returns in Europe: socioeconomic sta-
tus and ethno-racial health disparities across 30 countries in
the European social survey. J Racial Ethn Health Disparities.
2022;9:2412-26.

7. Brown TH. Diverging fortunes: racial/ethnic inequality in
wealth trajectories in middle and late life. Race Soc Probl.
2016;8:29-41.

8. Hudson DL, Puterman E, Bibbins-Domingo K, Matthews KA,
Adler NE. Race, life course socioeconomic position, racial dis-
crimination, depressive symptoms and self-rated health. Soc Sci
Med. 2013;97:7-14.

9. Nguyen AB, Moser R, Chou WY. Race and health profiles in the
United States: an examination of the social gradient through the
2009 CHIS adult survey. Public Health. 2014;128:1076-86.

10. Assari S. Diminished economic return of socioeconomic status
for Black families. Soc Sci. 2018;7:1-10.

11. Assari S, Thomas A, Caldwell CH, Mincy RB. Blacks’ dimin-
ished health return of family structure and socioeconomic sta-
tus; 15 years of follow-up of a national urban sample of youth.
J Urban Health. 2018;95:21-35.

12. Farmer MM, Ferraro KF. Are racial disparities in health
conditional on socioeconomic status? Soc Sci Med.
2005;60:191-204.

13. Shepherd CCJ, Li J, Zubrick SR. Social gradients in the
health of indigenous australians. Am J Public Health.
2012;102:107-17.

14. Stephens C, Porter J, Willis R, Clark S, Nettleton C. Indigenous
people’s health-why are they behind everyone, everywhere?
The Lancet. 2005;366:10-3.

15. Rubalcava L, Teruel G. User’s guide for the Mexican family life
survey, Third Round [Internet]. 2013. www.ennvih-mxfls.org

16. National Center for Health Statistics. National Health Interview
Survey, 2000-2018. Public-use data file and documentation.
[Internet]. 2023. https://www.cdc.gov/nchs/nhis/data-quest
ionnaires-documentation.htm. Accessed 7 Feb 2024.

17. Cooke M, Mitrou F, Lawrence D, Guimond E, Beavon D.
Indigenous well-being in four countries: an application of the
UNDP’S human development index to indigenous peoples in
Australia, Canada, New Zealand, and the United States. BMC
Int Health Hum Rights. 2007;7:1-11.

18. Loyola-Sanchez A, Hurd K, Barnabe C. Healthcare utilization
for arthritis by indigenous populations of Australia, Canada,
New Zealand, and the United States: a systematic reviewt.
Semin Arthritis Rheum. 2017;46:665-74.

@ Springer


https://doi.org/10.1007/s40615-024-01922-4
http://creativecommons.org/licenses/by/4.0/
http://www.ennvih-mxfls.org
https://www.cdc.gov/nchs/nhis/data-questionnaires-documentation.htm
https://www.cdc.gov/nchs/nhis/data-questionnaires-documentation.htm

848

Journal of Racial and Ethnic Health Disparities (2025) 12:837-850

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Smylie J, Crengle S, Freemantle J, Taualii M. Indigenous birth
outcomes in Australia, Canada, New Zealand and the United
States - an overview. Open Women Health J. 2010;4:7-17.
Trovato F. Aboriginal mortality in Canada, the United States
and New Zealand. J Biosoc Sci. 2001;33:67-86.

Voaklander B, Rowe S, Sanni O, Campbell S, Eurich D, Ospina
MB. Prevalence of diabetes in pregnancy among Indigenous
women in Australia, Canada, New Zealand, and the USA: a
systematic review and meta-analysis. Lancet Glob Health.
2020;8:e681-98.

Saldaifia-Portillo MJ. Indian given: racial geographies across
Mexico and the United States. Duke University Press; 2016.
https://doi.org/10.2307/j.ctv1 1hpp7d

Howard-Wagner D, Bargh M, Altamirano-Jiménez I. The neolib-
eral state, recognition, and indigenous rights: new paternalism to
new imaginings. Canberra: The Australian National University
Press; 2018.

Anderson I, et al. Indigenous and tribal peoples’ health (The
Lancet-Lowitja Institute Global Collaboration): a population
study. The Lancet. 2016;388:131-57.

Jones DS. The persistence of American Indian health disparities.
Am J Public Health. 2006;96:2122-34.

Small-Rodriguez D, Akee R. Identifying disparities in health
outcomes and mortality for American Indian and Alaska Native
populations using tribally disaggregated vital statistics and health
survey data. Am J Public Health. 2021;111:S126-32.

Valeggia CR, Snodgrass JJ. Health of indigenous peoples. Annu
Rev Anthropol. 2015;44:117-35.

Booth AL, Carroll N. Economic status and the Indigenous/non-
Indigenous health gap. Econ Lett. 2008;99:604-6.

Subica AM, Link BG. Cultural trauma as a fundamental cause
of health disparities. Soc Sci. 2022;292:114574.

Walter M, Saggers S. Poverty and social class. In: Carson B,
Dunbar T, Chenhall RD, Bailie R, editors. Soc Determinants
Indig Health. Routledge; 2020. https://doi.org/10.4324/97810
03117247-5

Bell CN, Sacks TK, Thomas Tobin CS, Thorpe RJ. Racial
non-equivalence of socioeconomic status and self-rated health
among African Americans and Whites. SSM - Popul Health.
2020;10:100561.

Braveman PA, Cubbin C, Egerter S, Williams DR, Pamuk E.
Socioeconomic disparities in health in the United States: what
the patterns tell us. Am J Public Health. 2010;100:S186-96.
Wilson KB, Thorpe RJ Jr, LaVeist TA. Dollar for dollar:
racial and ethnic inequalities in health and health-related out-
comes among persons with very high income. Prev Med.
2017;96:149-53.

Thomas Tobin CS, Hargrove TW. Race, lifetime SES, and allo-
static load among older adults. Newman AB, editor. J Gerontol
Ser A. 2022;77:347-56.

Colen CG, Geronimus AT, Bound J, James SA. Maternal upward
socioeconomic mobility and Black—White disparities in infant
birthweight. Am J Public Health. 2006;96. https://doi.org/10.
2105/AJPH.2005.076547

Ciciurkaite G. Race/ethnicity, gender and the SES gradient in
BMI: the diminishing returns of SES for racial/ethnic minorities.
Sociol Health Illn. 2021;43:1754-73.

Findling MG, Casey LS, Fryberg SA, Hafner S, Blendon RIJ,
Benson JM, et al. Discrimination in the United States: experi-
ences of Native Americans. Health Serv Res. 2019;54:1431-41.
Goosby BJ, Cheadle JE, Mitchell C. Stress-related biosocial
mechanisms of discrimination and African American health
inequities. Annu Rev Sociol. 2018;44:319—40.

@ Springer

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

Selvarajah S, Corona Maioli S, Deivanayagam TA, de Morais
SP, Devakumar D, Kim S-S, et al. Racism, xenophobia, and dis-
crimination: mapping pathways to health outcomes. The Lancet.
2022;400:2109-24.

Fiscella K, Sanders MR. Racial and ethnic disparities in the qual-
ity of health care. Annu Rev Public Health. 2016;37:375-94.
Kruse G, Lopez-Carmen VA, Jensen A, Hardie L, Sequist TD.
The Indian health service and American Indian/Alaska Native
health outcomes. Annu Rev Public Health. 2022;559-76. https://
doi.org/10.1146/annurev-publhealth-052620-103633
Leyva-Flores R, Infante-Xibille C, Gutiérrez JP, Quintino-Pérez
F. Inequidad persistente en salud y acceso a los servicios para
los pueblos indigenas de México, 2006-2012. Salud Publica
México. 2013;55:123-8.

Byerly J. The residential segregation of the American Indian and
Alaska Native population in US metropolitan and micropolitan
areas, 2010. Demogr Res. 2019;40:963-74.

Franz B, Parker B, Milner A, Braddock JH II. The relationship
between systemic racism, residential segregation, and racial/eth-
nic disparities in COVID-19 deaths in the United States. Ethn
Dis. 2022;32:31-8.

Williams DR, Mohammed SA, Leavell J, Collins C. Race,
socioeconomic status, and health: complexities, ongoing
challenges, and research opportunities. Ann N Y Acad Sci.
2010;1186:69-101.

Williams DR, Mohammed SA. Racism and health I: pathways
and scientific evidence. Am Behav Sci. 2013;57:1152-73.
Warne D, Lajimodiere D. American Indian health disparities :
psychosocial influences. 2015;10:567-79.

Henson M, Sabo S, Trujillo A, Teufel-Shone N. Identifying
protective factors to promote health in American Indian and
Alaska Native adolescents: a literature review. J Prim Prev.
2017;38:5-26.

Petrasek MacDonald J, Cunsolo Willox A, Ford JD, Shiwak I,
Wood M. Protective factors for mental health and well-being in a
changing climate: perspectives from Inuit youth in Nunatsiavut.
Labrador Soc Sci Med. 2015;141:133-41.

Rasmus SM, Trickett E, Charles B, John S, Allen J. The qasgiq
model as an indigenous intervention: using the cultural logic of
contexts to build protective factors for Alaska Native suicide and
alcohol misuse prevention. Cultur Divers Ethnic Minor Psychol.
2019;25:44-54.

Ross KM, Oltman S, Baer R, Altman M, Flowers E, Feuer S, et al.
Socioeconomic status, diabetes, and gestation length in Native
American and White women. Health Psychol. 2021;40:380-7.
McLeod CB, Hall PA, Siddiqi A, Hertzman C. How soci-
ety shapes the health gradient: work-related health inequali-
ties in a comparative perspective. Annu Rev Public Health.
2012;33:59-73.

Bakhtiari E, Olafsdottir S, Beckfield J. Institutions, incorpora-
tion, and inequality: the case of minority health inequalities in
Europe. J Health Soc Behav. 2018;59:248-67.

Beckfield J, Krieger N. Epi+ demos+ cracy: linking politi-
cal systems and priorities to the magnitude of health inequi-
ties—evidence, gaps, and a research agenda. Epidemiol Rev.
2009;31:152-77.

Vincens N, Emmelin M, Stafstrom M. Social capital, income ine-
quality and the social gradient in self-rated health in Latin Amer-
ica: a fixed effects analysis. Soc Sci Med. 2018;196:115-22.
Kirmayer LJ, Brass G. Addressing global health disparities
among Indigenous peoples. The Lancet. 2016;388:105-6.
Australian Institute of Health and Welfare. International Group
for Indigenous Health Measurement, Canberra 2006. Canberra:
ATHW; 2009.


https://doi.org/10.2307/j.ctv11hpp7d
https://doi.org/10.4324/9781003117247-5
https://doi.org/10.4324/9781003117247-5
https://doi.org/10.2105/AJPH.2005.076547
https://doi.org/10.2105/AJPH.2005.076547
https://doi.org/10.1146/annurev-publhealth-052620-103633
https://doi.org/10.1146/annurev-publhealth-052620-103633

Journal of Racial and Ethnic Health Disparities (2025) 12:837-850

849

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

Australian Institute of Health and Welfare. Comparing life expec-
tancy of indigenous people in Australia, New Zealand, Canada
and the United States: conceptual, methodological and data
issues. Canberra: AIHW; 2011.

Kumanyika S. Health disparities research in global perspec-
tive: new insights and new directions. Annu Rev Public Health.
2012;33:1-5.

INEGI. Estadisticas a Propésito del Dia Internacional de los
Pueblos Indigenas. 2022. Report No.: Comunicado de prensa
nam. 430/22.

US Census Bureau. 2020 Census Redistricting Data (Public Law
94-171) Summary File. Washington, D.C.; 2021.

Jones N, Marks R, Ramirez R, Rios-Vargas M. Improved race
and ethnicity measures reveal U.S. population is much more
multiracial [Internet]. US Census Bureau; 20210. Report No.:
August 12, 2021. https://www.census.gov/library/stories/2021/
08/improved-race-ethnicity-measures-reveal-united-states-popul
ation-much-more-multiracial.html. Accessed 7 Feb 2024.

KFF. Poverty Rate by Race/Ethnicity [Internet]. 2022. https://
www.kff.org/other/state-indicator/poverty-rate-by-raceethnic
ity/. Accessed 7 Feb 2024.

CONEVAL. La pobreza en la poblacion indigena de México,
2008 - 2018. 2019;58.

Gracia MA, Horbath JE. Exclusién y discriminacion de indigenas
en Guadalajara. México Perfiles Latinoam. 2019;27:1-24.
INEE. La Educacién Obligatoria en México. Informe 2018
[Internet]. Mexico: Instituto Nacional para la Evaluacién de
la Educacién; 2018. https://www.inee.edu.mx/medios/infor
me2018/index.html. Accessed 7 Feb 2024.

U.S. Census Bureau. 2016-2020 American community survey
5-year estimates. Washington, D.C.; 2022.

Argoty-Pantoja AD, Robles-Rivera K, Rivera-Paredez B, Salm-
eron J. COVID-19 fatality in Mexico’s indigenous populations.
Public Health. 2021;193:69-75.

Dahal S, Mamelund S-E, Luo R, Sattenspiel L, Self-Brown S,
Chowell G. Investigating COVID-19 transmission and mortality
differences between indigenous and non-indigenous populations
in Mexico. Int J Infect Dis. 2022;122:910-20.

Novak B, Hernandez Flores JA. A year and a half into the pan-
demic in Mexico: evidence of differences in COVID-19 mortality
between Indigenous and non-Indigenous populations continues
to accumulate. Altern Int J Indig Peoples. 2022;18:613-24.
Ward LA, Black KP, Britton CL, Tompkins ML, Provost EM.
COVID-19 cases, hospitalizations, and deaths among American
Indian or Alaska Native Persons — Alaska, 2020-2021 [Inter-
net]. US Department of Health and Human Services/Centers for
Disease Control and Prevention; 2022 p. 730-3. Available from:
https://doi.org/10.15585/mmwr.mm7122a2external.icon
Nelson RG, Knowler WC, Kretzler M, Lemley KV, Looker HC,
Mauer M, et al. Pima Indian contributions to our understand-
ing of diabetic kidney disease. 2021;70. https://doi.org/10.2337/
dbi20-0043

Schulz LO, Bennett PH, Ravussin E, Kidd JR, Kidd KK,
Esparza J, et al. Effects of traditional and western environ-
ments on prevalence of type 2 diabetes in Pima Indians in
Mexico and the U.S. DIABETES CARE. 2006;29. https://doi.
org/10.2337/dc06-0138

Esparza-Romero J, Valencia ME, Martinez ME, Ravussin E,
Schulz LO, Bennett PH. Differences in insulin resistance in
Mexican and U.S. Pima Indians with normal glucose tolerance.
J Clin Endocrinol Metab. 2010;95:E358-62.

Esparza J, Fox C, Harper I, Bennett P, Schulz L, Valencia M,
et al. Daily energy expenditure in Mexican and USA Pima

76.

7.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

Indians: low physical activity as a possible cause of obesity. Int
J Obes. 2000;24:55-9.

Bombak AE, Bruce SG. Self-rated health and ethnicity: focus
on indigenous populations. Int J Circumpolar Health. 2012;71.
https://doi.org/10.3402/ijch.v71i0.18538

Diaz E, Bruce N, Pope D, Diaz A, Smith KR, Smith-Sivertsen
T. Self-rated health among Mayan women participating in a
randomised intervention trial reducing indoor air pollution in
Guatemala. BMC Int Health Hum Rights. 2008;8:7.

Herman DR, Solomons NW, Mendoza I, Qureshi AK. Self-rated
health and its relationship to functional status and well-being in
a group of elderly Guatemalan subjects. Asia Pac J Clin Nutr.
2001;10:176-82.

Cullati S, Bochatay N, Rossier C, Guessous I, Burton-Jeangros
C, Courvoisier DS. Does the single-item self-rated health meas-
ure the same thing across different wordings? Construct validity
study Qual Life Res. 2020;29:2593-604.

Jiirges H, Avendano M, MacKenbach JP. Are different measures
of self-rated health comparable? An assessment in five European
countries. Eur J Epidemiol. 2008;23:773-81.

Omi M, Winant H. Racial formation in the United States: from
the 1960s to the 1990s. 2nd ed. New York: Routledge; 1994.
Villarreal A. Ethnic identification and its consequences for meas-
uring inequality in Mexico. Am Sociol Rev. 2014;79:775-806.
Shavers VL. Measurement of socioeconomic status in health
disparities research. J Natl Med Assoc. 2007;99:1013-23.
GAO. Federal Funding for Non-Federally Recognized Tribes
[Internet]. United States Government Accountability Office.
2012. Washington, DC. https://www.gao.gov/assets/gao-12-348.
pdf. Accessed 7 Feb 2024.

Bureau of Indian Affairs. Indian entities recognized by and eli-
gible to receive services from the United States Bureau of Indian
Affairs [Internet]. 2022. Report No.: 87 FR 4636. https://www.
federalregister.gov/d/2022-01789. Accessed 7 Feb 2024.
O’Neill E. Unrecognized tribes struggle without federal aid dur-
ing pandemic. NPR [Internet]. 2021. https://www.npr.org/2021/
04/17/988123599/unrecognized-tribes-struggle-without-feder
al-aide-during-pandemic. Accessed 7 Feb 2024.

Encinas JAH, Coria RM. Salud para los pueblos indigenas en
México, avances y retrocesos a la vuelta del milenio. In: Langdon
EJ, Cardoso MD, editors. Satde Indigena Politicas Comp Na
América Lat. Floriandpolis, Brasil: Editora da UFSC; 2015.
Ledn-Pérez G. Internal migration and the health of Indigenous
Mexicans: a longitudinal study. SSM - Popul Health. 2019;8:
100407.

Leyva-Flores R, Servan-Mori E, Infante-Xibille C, Pelcastre-Vil-
lafuerte BE, Gonzalez T. Primary health care utilization by the
Mexican indigenous population: the role of the Seguro Popular
in socially inequitable contexts. PLoS ONE. 2014;9(8):6-11.
Servan-Mori E, Pelcastre-Villafuerte B, Heredia-Pi I, Mon-
toya-Rodriguez A. Essential health care among Mexican
indigenous people in a universal coverage context. Ethn Dis.
2014;24:423-30.

Chemor Ruiz A, Ochmann Ratsch AE, Alamilla Martinez GA.
Mexico’s Seguro Popular: achievements and challenges. Health
Syst Reform. 2018;4:194-202.

Pelcastre-Villafuerte BE, Meneses-Navarro S, Sanchez-
Dominguez M, Meléndez-Navarro D, Freyermuth-Enciso G.
Condiciones de salud y uso de servicios en pueblos indigenas de
México. Salud Publica México. 2020;62:810-9.

Krieger N, Kosheleva A, Waterman PD, Chen JT, Koenen K.
Racial discrimination, psychological distress, and self-rated
health among US-born and foreign-born Black Americans. Am
J Public Health. 2011;101:1704-13.

@ Springer


https://www.census.gov/library/stories/2021/08/improved-race-ethnicity-measures-reveal-united-states-population-much-more-multiracial.html
https://www.census.gov/library/stories/2021/08/improved-race-ethnicity-measures-reveal-united-states-population-much-more-multiracial.html
https://www.census.gov/library/stories/2021/08/improved-race-ethnicity-measures-reveal-united-states-population-much-more-multiracial.html
https://www.kff.org/other/state-indicator/poverty-rate-by-raceethnicity/
https://www.kff.org/other/state-indicator/poverty-rate-by-raceethnicity/
https://www.kff.org/other/state-indicator/poverty-rate-by-raceethnicity/
https://www.inee.edu.mx/medios/informe2018/index.html
https://www.inee.edu.mx/medios/informe2018/index.html
https://doi.org/10.15585/mmwr.mm7122a2external.icon
https://doi.org/10.2337/dbi20-0043
https://doi.org/10.2337/dbi20-0043
https://doi.org/10.2337/dc06-0138
https://doi.org/10.2337/dc06-0138
https://doi.org/10.3402/ijch.v71i0.18538
https://www.gao.gov/assets/gao-12-348.pdf
https://www.gao.gov/assets/gao-12-348.pdf
https://www.federalregister.gov/d/2022-01789
https://www.federalregister.gov/d/2022-01789
https://www.npr.org/2021/04/17/988123599/unrecognized-tribes-struggle-without-federal-aide-during-pandemic
https://www.npr.org/2021/04/17/988123599/unrecognized-tribes-struggle-without-federal-aide-during-pandemic
https://www.npr.org/2021/04/17/988123599/unrecognized-tribes-struggle-without-federal-aide-during-pandemic

850

Journal of Racial and Ethnic Health Disparities (2025) 12:837-850

94.

95.

96.

97.

98.

Clark RG, Tempelton R. Sampling the Maori population using
proxy screening, the Electoral Roll, and disproportionate sam-
pling in the New Zealand Health Survey. In: Tourangeau R,
Edward B, Johnson TP, Wolter KM, Bates N, editors. Hard-Surv
Popul. Cambridge, UK: Cambridge University Press; 2014. p.
468-84.

Health TLP. Education: a neglected social determinant of health.
Lancet Public Health. 2020;5:E361.

Carson B, Dunbar T, Chenhall RD, Bailie R. Social determinants
of indigenous health. New York: Routledge; 2020.

Altman JC. The economic status of Indigenous Australians. Cent
Aborig Econ Policy Res. 2000;

Indigenous Navigator. Indigenous peoples in a changing world of
work: exploring indigenous peoples’ economic and social rights
through the Indigenous navigator. The International Work Group

@ Springer

99.

100.

for Indigenous Affairs (IWGIA) and the International Labour
Organization (ILO); 2021.

Phan NT, Lee KL. Toward a decolonial quantitative political sci-
ence: indigenous self-identification in the 2019 Native Hawaiian
Survey. J Race Ethn Polit. 2022;7:90-118.

Taylor J. Indigenous peoples and indicators of well-being: Aus-
tralian perspectives on United Nations global frameworks. Soc
Indic Res. 2008;87:111-26.

Publisher's Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.



	How Education Shapes Indigenous Health Inequalities in the USA and Mexico
	Abstract
	Introduction
	Background
	Indigenous Health and SES
	Indigenous Health and SES Across National Contexts
	Indigenous Peoples in Mexico and the USA

	Current Study
	Methods
	Data Source
	Variables
	Analytic Strategy

	Results
	Discussion
	References


