Journal of Health Economics and Development

Socioeconomic Determinants of Systolic Blood Pressure; Minorities’ Diminished
Returns

Shervin Assari 12

Charles R Drew University of Medicine and Science, Los Angeles, CA, USA
*Correspondence: shervinassari@cdrewu.edu; Tel.: +(734)-232-0445; Fax: +734-615-8739

Abstract

Background: Although socioeconomic position (SEP) is associated with better health, the protective effects of
high SEP may be smaller for racial and ethnic minorities than Whites, as explained by Minorities' Diminished
Returns theory. It is still unknown whether the association between SEP and systolic blood pressure (SBP)
differs for racial and ethnic groups. The current study racial and ethnic variation in the association between SEP
(education attainment and household income) and SBP among American adults.

Methods: The National Health and Nutrition Examination Survey (NHANES; 2005-2006) included 4773 adults
20 years or older. Education attainment and household income were the predictor variables, SBP was the
outcome variable, age and gender were the covariates, and race/ethnicity was the effect modifier. Multiple linear
regression models were used in the pooled sample and each race/ethnicity.

Results: In the pooled sample, higher education attainment and household income were associated with lower
SBP, net of race, ethnicity, age, and gender. Race/ethnic stratified linear regression models showed protective
effects of education attainment and household income against high SBP for Non-Hispanic Whites, a protective
effect of household income for Other Hispanics, and no protective effects of education attainment or household
income for other race/ethnic groups.

Conclusions: The health gain that follows SEP (education attainment and household income) are simply larger
for the socially and economically privileged group (non-Hispanic Whites) and minimized for racial and ethnic
groups. Given that the Minorities’ Diminished Returns exist, policies and solutions that merely focus on
reducing the racial gap in SEP may not eliminate the pervasive racial and ethnic gap in health problems including
high SBP.
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1. Introduction

The effects of socioeconomic position (SEP) on
health are well established (1-3), however, equal SEP
resources generate unequal health across race/ethnic
groups(4, 5). While the high SEP individuals are
healthier overall and low SEP (low education, low

This wofk is licensed under a Creative Commons Attribution-
NonCommercial-NoDerivatives 4.0 International License.

income) are well-known causes of poor health (1-3,
6-8), the gradient effect of SEP resources on health
seems to be smaller for race/ethnic minorities
compared to Whites (4, 5). This pattern is repeatedly
shown for African Americans(9-11), however, some
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recent studies suggest that they may also hold for
Hispanics(12, 13).

As suggested by the Minorities’ Diminished Returns
theory (4, 5), inequalities are beyond SEP differences
and extend to unequal health gains that follow very
same SEP resources, with the socially dominant and
privileged group gaining most health and historically
oppressed and socially and economically
disadvantaged groups gaining least health from their
very same SEP resources (9-11, 14-19). Considerable
research has provided empirical evidence that
supports this theory (4, 5). However, there is more to
be known about these patterns.

A wide range of SEP indicators such as education
attainment, household income, employment status,
and marital status have shown smaller effects for
African Americans compared to non-Hispanic
Whites(9-12, 16, 17, 19, 20). While there are a few
studies on Hispanics versus Whites(12, 13), less is
known about what degree this pattern is relevant to
various groups of Hispanics and racial and ethnic
minority groups that are neither African American or
Hispanic.

Another reason for a need for more research is that
these effects are shown for many health behaviors
(13, 21), mental health outcomes (9, 15, 22), and
physical health outcomes (23, 24) but not blood
pressure or hypertension. Minorities Diminished
Returns are shown for drinking alcohol, smoking,
self-rated health, obesity, mental health, depressive
symptoms, anxiety, oral health, and premature
mortality for African Americans than Whites (9-11,
14, 16-19, 22, 25). Some evidence also suggest that
these patterns hold for chronic medical diseases such
as asthma, ADHD, obesity, and depression (15, 17,
22, 23, 26). But we are not aware of studies showing
same patterns for hypertension or high blood
pressure.

In an effort to test the validity of Minorities’
Diminished Returns for high systolic blood pressure
(SBP), the current study borrowed the National
Health and Nutrition Examination  Survey
(NHANES) data to compare race/ethnic groups for
the association between SEP (education attainment
and household income) and SBP. NHANES provides
data for comparison of Non-Hispanic White, Other
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Hispanics, Mexican Americans, African Americans,
or Other Race/Ethnicities. Informed by the
Minorities’ Diminished Returns theory (4, 5), we
hypothesized that high education attainment and
household income to show larger negative
associations with SBP for Whites compared to any
non-White groups.

2. Methods

2.1. Settings and Design

The NHANES 2005-2006 was conducted by the
Centers for Disease Control and Prevention National
Center (CDC) for Health Statistics (NCHS).

2.2. Ethics

All participating adults signed a written informed
consent. The NHANES protocol received ethical
approval from the NCHS institutional/Ethics Review
Board (IRB).

2.3. Participants

Participants of the NHANES were selected using a
stratified, multistage probability sample of non-
institutionalized U.S. citizen population. Only adults
>20 years old in NHANES 2005-2006 with at least
one systolic BP measurements were included.

2.4. Analytical Sample

The current analytical sample was limited to those
NHANES individuals who were at least 20 years old
and had data on at least one SBP measure. This
number included 4773 individuals who were
composed of Non-Hispanic White (n = 2384), Other
Hispanics (n 148), Mexican Americans (959),
African Americans (n 1090), or Other
Race/Ethnicities (n = 192).

2.5. Variable Definitions and Measurement

Systolic Blood Pressure (SBP). In this study, SBP, the
outcome variable, was measured up to four times. In
NHANES 2005-2006, BP was measured by well-
trained physicians, using mercury
sphygmomanometry with appropriate size arm cuffs.
Participants rested five minutes seated before BP was
measured. We operationalized the SBP as a
continuous measure. This operationalization was not



based on any threshold such as systolic BP >140
mmHg, diastolic BP >90 or history of prescription
medication for high BP.

Socioeconomic  position  (SEP). Two SEP
characteristics, predictor variables, were included in
this study: Education attainment and household
income. Education attainment was a five-level ordinal
variable which was operationalized as an interval
variable. Levels included 1) Less Than 9th Grade, 2)
9-11th Grade (Including 12th grade with no diploma),
3) High School Grad/GED or Equivalent, 4) Some
College or AA degree, and 5) College Graduate or
above. Household income was measured as an ordinal
variable with 11 levels, operationalized as an interval
variable in the current study. The income levels were
as following: 1) $ 0 to $ 4,999, 2) $ 5,000 to $ 9,999,
3) $10,000 to $14,999, 4) $15,000 to $19,999, 5)
$20,000 to $24,999, 6) $25,000 to $34,999, 7)
$35,000 to $44,999, 8) $45,000 to $54,999, 9)
$55,000 to $64,999, 10) $65,000 to $74,999, and 11)
$75,000 and Over.

Race/Ethnicity. Race and ethnicity were self-
identified. They were determined by self-report and
categorized into 1) Non-Hispanic Whites, 2) Other
Hispanics, 3) Mexican Americans, 4) Non-Hispanic
African Americans, and 5) Other Race/Ethnicities.
Demographic Factors. Age and gender were the
demographic variables. Age was a continuous
variable measured as number of months passed from
birth. Gender was a dichotomous variable (1 female,
0 male).

2.6. Data Analysis

Survey Weights. To handle the sampling weights of
the NHANES and to generate results that would be
nationally representative, we used Stata 15.0 (Stata
Corp., College Station, TX, USA) for our data
analysis. Taylor series approximation technique was
used to estimate the complex design-based standard
errors (SEs). As a result, our inferences are
generalizable to the US general population. To
describe our descriptive statistics in our sample, we
reported weighted frequency tables (%) and means, in
the pooled sample, and by race/ethnicity. We ran
multiple linear regression models for our
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multivariable analysis. Model 1 was performed in the
pooled sample. Models 2 to 6 were estimated in each
race/ethnic group. This includes Non-Hispanic
Whites (Model 2), Other Hispanics (Model 3),
Mexican Americans (Model 4), Non-Hispanic
African Americans (Model 5), and Other Race /
Ethnic Groups (Model 6), respectively. Model 1
included race/ethnicity as a dichotomous variable
(Non-Hispanic Whites 0, All Other Racial and Ethnic
Groups Combined) 1), education attainment, income,
and demographic covariates. Models 2 to 6 included
education attainment and household income, and the
covariates. Education attainment and household
income were the predictor variables, SBP was the
outcome variable, and age, gender, and smoking
before the SBP measurement were the covariates.
Race/ethnicity was the effect modifier. Adjusted b,
beta, SEs, t, and p values were reported.

3. Results

3.1. Descriptive

This study included 4773 adults over age of 20 who
were either Non-Hispanic White (n = 2384), Other
Hispanics (n 148), Mexican Americans (959),
African Americans (n 1090), or Other
Race/Ethnicities (n 192). Table 1 shows the
summary of descriptive characteristics in the pooled
sample as well as by race/ethnicity. Non-Hispanic
Whites had higher and Mexican Americans and
African Americans had lower levels of educational
attainment (years of schooling) and household
income. From all racial and ethnic groups, Non-
Hispanic Whites were considerably older. Education
attainment and household income were highest in
Non-Hispanic Whites and other race/ethnicities and
lowest in Mexican Americans. Racial and ethnic
groups did differ in SBP, with African American
showing the highest SBP compared to other
race/ethnic groups (Table 1, Figure 1).

3.2. Pooled sample logistic regressions

Table 2 shows the results of a linear regression model
in the pooled sample, with SEP indicators as the
predictors and SBP as the outcome variable. Model 1
showed that higher education level and household



Assari S. /Journal of Health Economics and Development 2019;1(1): 1-11

Mean of Systolic: Blood pres (1st rdg) mm Hg BY Race/Ethnicity
- Recode

125

100

i

Mean

a0

Figure 1: Mean systolic Blood Pressure based on race and ethnicity

income level were both negatively associated with
SBP, in the pooled sample, above and beyond
race/ethnicity, age, gender, and smoking before SBP
measurement. Other factors that were associated with
SBP included gender and age. Males and higher age
were associated with higher SBP (Table 2).

3.3. Race/ethnic stratified logistic regressions

Table 3 shows the results of five additional linear
regression models that were fitted specific to each
race/ethnic group. We found protective effects of
education attainment and household income for Non-
Hispanic Whites (Model 2). There was a negative
association between household income but not
education attainment with SBP in Other Hispanics
(Model 3). Neither education attainment nor
household income were associated with SBP for
Mexican Americans (Model 4), Non-Hispanic

African Americans (Model 5), and Other Race /
Ethnic Groups (Model 6) (Table 3).

4.  Discussion

This study showed two major findings: High
education attainment and household income were
protective against high SBP in the pooled sample, and
only Non-Hispanic Whites showed protective effects
of both education attainment and household income
against their SBP. Other Hispanics showed a
protective effect of their income but not education
attainment. African Americans, Mexican Americans,
and other race/ethnic groups did not show any gain in
terms of low SBP associated with their high education
attainment or household income.

The first finding on the protective effects of education
attainment and income against asthma is in line with
the known effect of SEP in social patterning of
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Table 1: Descriptive characteristics in the pooled sample and by race/ethnicity

. ) Other Mexican . . Other Race
Non-Hispanic Whites Hispanics Americans African Americans /Ethnicities All (n=4,773)
(n=2,384) (n=148) (n=959) (n=1,090) (n=192)
Mean SE Mean SE Mean SE Mean SE Mean SE Mean SE
Age (Months) 607.6 11.49 4825 *16.62 508.86 10.31 564.23 12.12 518.67  13.49 569.65 8.77
AttE_ducatitO(fl . 3.6 0.07 28  *017 234 0.06  3.30 0.06 3.77 0.10 3.28 0.06
alnmen -
House?flfll)ncome 7.4 0.17 6.4  *0.37  5.99 021  6.61 0.26 7.52 0.29 6.94 0.14
SySFEO"C Blood 125.2 0.76 1? *242 12157 059 128.31 0.95 119.88 143
ressure
% n % n % n % n % n % n
Gender
Male 49.0 1,167 48.6 72 46.8 449 479 522 38.5 74 47.9 2,284
Female 51.0 1,217 51.4 76 53.2 510  52.1 568 61.5 118 52.1 2,489

* p < 0.05 for comparisons of race/ethnic groups. # Pearson Chi square,  independent samples t test. Source: The National Health and Nutrition Examination
Survey (NHANES; 2005-2006)
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Table 2: Summary of linear regression model (Model 1) in the pooled sample

Characteristics B SE(B) Beta SE(Beta) t  Probability
Race/Ethnicity (Any Other Race/Ethnic Group) 1.24 0.90 0.03 0.02 1.38 0.188
Gender (Women) -3.72 0.53 -0.10 0.02 -7.00 <0.001
Age (Years) 004 000 044 0.02 29.73 <0.001
Smoking before the measurement -0.55 266 0.00 002 -0.21 0.840
Education Attainment (1-5) -0.85 0.37 -0.05 002 -2.28 0.038
Household Income (1-11) -0.44 0.11 -0.07 0.02 -4.19 0.001
Constant 113.20 4.85 23.32 <0.001

Outcome: Systolic Blood Pressure, Source: The National Health and Nutrition Examination Survey (NHANES; 2005-2006)

chronic medical conditions and health problems (1-3).
Some considerable research has shown that there is a
social and economic gradient in SBP, high blood
pressure, and hypertension (27-34).

The second finding that equal SEP indicators namely
education attainment and income show unequal
effects with stronger protective effects for Non-
Hispanic Whites than other groups is similar to the
results of many previous studies that have shown the
same pattern for a wide range of SEP indicators on
several health outcomes such as self-rated health,
obesity, and behaviors (10, 12, 13, 18, 22, 25, 26).
The current study suggested a social gradient in SEP
returns on SBP. The most privileged group, Non-
Hispanic  Whites, benefited from education
attainment and household income. The second most
privileged group, Other Hispanics, showed a benefit
from their household income on SBP. Then Mexicans
and African Americans who are the least privileged
groups showed no benefit of their SEP on SBP. We
already know that Hispanics such as Cubans are
privileged, have the smallest health disparities, and
show some patterns that are most similar to the Non-
Hispanic Whites. Mexicans, in contrast, leave under
adversities, and show considerable disparities, and
many different patterns compared to Whites. Thus,
although there is something common about non-
Whites, the diminished gains get smaller as the racial
and ethnic minority groups assimilates and lives a
socially privileged life like Cubans.

A large body of research has shown that African
Americans are in a relative disadvantage relative to
Whites when it comes to gaining health and wellbeing
from their available SEP resources (4). These are
robust for chronic conditions such as obesity,
depression, ADHD, and asthma (15, 17, 22, 23, 26).
The same rule seems to apply to blood pressure. So,
these patterns are not specific to diseases and operate
for multiple conditions. In addition, these patterns are
not specific to African Americans as they are seen for
almost all racial and ethnic minority groups.
Minorities” Diminished Returns is documented in all
age groups including children(23), adults (24) and
older adults(13). Although the exact mechanism for
such diminished returns is still unknown, it is mainly
attribute to racism and discrimination (25, 35-37). No
matter what the cause is, these findings suggest that
not all of the racial health disparities are due to SEP
differences and at least some of them are due to
diminished returns of SEPs in minority groups(4, 38).
That is, the rich and wealthy Whites become richer,
wealthier, and healthier, far more than their minority
counterparts. This is probably another reason why
racial and ethnic gaps tend to widen rather than
narrow over time. These diminished returns are not
inside  a generation and contribute to
transgenerational transmission of disparities (11, 26,
39).

These differential effects are in part because society
differentially treat social groups based on their
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Table 3: Summary of five race/ethnic- specific linear regression models (Model 2 to 6)

Characteristics B SE(B) Beta SE(Beta) t Probability
Non-Hispanic Whites (Model 2)
Gender (Women) -3.19 0.77 -0.09 0.02 -4.15 0.001
Age (Years) 0.04 0.00 0.43 0.02 28.99 <0.001
Smoking before the measurement -1.38 3.13 -0.01 0.03 -0.44 0.665
Education Attainment (1-5) -1.09 0.38 -0.06 0.02 -2.83 0.013
Household Income (1-11) -0.44 0.13 -0.07 0.02 -3.27 0.005
Constant 115.66 6.02 19.21 <0.001
Other Hispanics (Model 3)
Gender (Women) -5.09 291 -0.14 0.08 -1.75 0.100
Age (Years) 0.05 0.01 0.42 0.07 5.67 <0.001
Smoking before the measurement 16.61 7.90 0.12 0.06 2.10 0.053
Education Attainment (1-5) -0.46 1.59 -0.04 0.12 -0.29 0.775
Household Income (1-11) -1.84 0.53 -0.31 0.09 -3.48 0.003
Constant 86.13 17.14 5.02 <0.001
Mexican Americans (Model 4)
Gender (Women) -5.77 0.96 -0.18 0.03 -6.04 <0.001
Age (Years) 0.04 0.00 0.40 0.02 18.12 <0.001
Smoking before the measurement 3.00 5.23 0.02 0.03 0.57 0.575
Education Attainment (1-5) -0.47 0.58 -0.04 0.05 -0.80 0.435
Household Income (1-11) 0.02 0.15 0.00 0.03 0.15 0.883
Constant 105.38 11.08 9.51 <0.001
African Americans (Model 5)
Gender (Women) -4.90 0.89 -0.13 0.02 -5.51 <0.001
Age (Years) 0.04 0.00 0.43 0.03 12.33 <0.001
Smoking before the measurement 2.90 2.45 0.02 0.02 1.18 0.255
Education Attainment (1-5) -1.19 0.73 -0.07 0.04 -1.63 0.125
Household Income (1-11) -0.26 0.18 -0.04 0.03 -1.39 0.184
Constant 111.03 6.34 17.51 <0.001
Other Race / Ethnic Groups (Model 6)
Gender (Women) -5.32 2.34 -0.16 0.07 -2.27 0.038
Age (Years) 0.05 0.01 0.47 0.10 4.74 <0.001
Smoking before the measurement - - - - - -
Education Attainment (1-5) -0.34 1.33 -0.03 0.10 -0.25 0.803
Household Income (1-11) -0.28 0.60 -0.05 0.11 -0.47 0.647
Constant 107.01 7.82 13.68 <0.001

Outcome: Systolic Blood Pressure, Source: The National Health and Nutrition Examination Survey (NHANES;
2005-2006)



race/ethnicity, discriminates and penalizes racial and
ethnic minority groups, education is of lower quality
for racial and ethnic minorities, and educational
attainment generates far more less income and wealth
for minority groups than Non-Hispanic Whites, due
to labor market preferences and practice, racism, and
discrimination. As a result, there are more educated
racial and ethnic minorities who stay poor compared
to highly educated non-Hispanic Whites (16, 25, 40).
The interpretation of the results requires some
caution. The observed effects of race/ethnicity are due
to social not biological processes. That means we do
not suggest that Whites are innately superior or racial
and ethnic minority groups are less efficient in
translating their resources into tangible outcomes.
Such argument would be racist and blaming the
historically oppressed and marginalized groups. The
results should be seen with respect of the social and
historical conditions that racial and minority groups
live in. Relative to Whites, racial and minority groups
pay more “tax” for their upward social mobility(41,
42), which reduces the gain of their SEP resources.
Being a victim of slavery, racism, discrimination, and
segregation, race and ethnic minority status bounds
and minimizes the gains from SEP (38). With a
similar argument, these diminished returns are due to
structural racism rather than culture of poverty (43-
52).

To minimize the Minorities’ Diminished Returns (4),
there is a need to address segregation, and structural
and institutional racism (43-52). Racial and ethnic
minorities are experiencing far more societal and
structural stressors and barriers in their everyday lives
that hinder them from gaining health from their
available SEP resources. Instead of their culture, it is
he current US social, economic, and political system
that continues to fail high SEP minority groups by
charging them more psychological and physiological
tax before, while, and after they climb the social
ladder. US is a race and ethnic aware society, meaning
that the process of upward social mobility is not
equality facilitated for people of various races (14, 41,
42, 53, 54). The current US political system tends to
maximize the gain of socially privileged White group,
which comes with minimum gain for other social
groups. Recent tax cut of the wealthy is an example
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of US policies that have the potential to widen the
existing gaps between Whites and non-Whites (46,
49, 52).

As a result, public, social, and economic policies
should go beyond eliminating race/ethnic gap in SEP
and eliminate diminished returns of SEP. Researchers
should consider health disparity as a consequence of
both differences in access as well as differences in the
effects of SEP resources. Addressing one and
ignoring the other would not eliminate disparities.
There is a need to jointly address race/ethnicity and
SEP, as they operate jointly.

An increase in SEP and education may have smaller
impact on improving real life conditions and exposure
to environmental risk factors and toxins for minority
groups compared to Whites. So, more high SEP
minority groups are exposed to environmental
exposures (e.g. allergens and tobacco smoke) and
stress compared to high SEP Whites. In addition, SEP
better reduces behavioral risk factors such as obesity,
drinking, smoking, and poor sleep for Whites than
other racial and ethnic groups (13, 18, 21, 22, 26, 55-
57). A diminished protective effect of education on
these behaviors may be one of the many mechanisms
by which SEP better reduces SBP for Whites than
non-Whites.

Thus, inner-city conditions or low quality of
education in minority majority areas and urban
locations may partially explain why education
attainment better protect health of Whites than other
race and ethnic groups (24). Residential segregation
is also a major component of systemic and structural
racism in the US (44, 46, 49-52, 58, 59).

4.1. Limitations

Our study has several methodological limitations.
With a cross-sectional design, no any causal
conclusion can be made. While SEP can impact
chronic diseases, illnesses can also impact downward
social mobility and SEP. Thus, possibility of reverse
causation cannot be ruled out. This study is prone to
measurement bias as it collected SEP data using self-
reported data. Although self-report is a common way
of capturing data on SEP, validity of self-reported
SEP may differ across race/ethnic groups. The study
is also prone to omitted confounders. Furthermore,



education attainment and household income are not
the only SEP measures that impact health. Wealth,
personal income, employment, and occupation may
have some impact on SBP. The current study did not
have granular data on education attainment and
individual income. Some ethnic groups such as
American Indians, Asian Americans, and Arab
Americans, were collapsed to other race and ethnic
groups. We did not measure ethnic heterogeneity
between other Hispanic groups. Our study also did not
cover contextual and neighborhood factors that may
explain differential impact of SEP on SBP. In
addition, the data were old (13 years old) and there is
a need to replicate our findings using other data sets.
Finally, the sample size was imbalanced across
various racial and ethnic groups, which has
implication for statistical power. Despite these
possible limitations, this study still contributes to how
race and SEP interact on social patterning of SBP.

5. Conclusions

In the United States, the protective effects of
education attainment and household income in terms
of lower SBP are smaller for racial and ethnic
minority groups such as Mexican Americans and
African Americans compared to Non-Hispanic
Whites. There patterns are in line with the Minorities’
Diminished Returns that are shown for a wide range
of SEP indicators, health outcomes, settings, and age
groups. As possible causes are multi-level and as
structural and institutional racism as well as
interpersonal  discrimination are involved, the
solution should be multi-level. The solution should go
beyond equalizing SEP gaps and should address the
societal and economic barriers that are rampant in the
daily lives of racial and ethnic minority groups across
generation and over the life course.
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