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Abstract: Background: Living above the poverty line reduces the risk of physical illnesses,
including childhood asthma (CA). Minorities’ Diminished Return theory, however, suggests that
the protective effects of socioeconomic status (SES) on health are weaker for racial minorities than
White families. It is unknown whether the association between SES and CA differs for White and
Black families. Aims: Using a national sample, the current study compared Black and White families
for the association between living above the poverty line and CA. Methods: Data came from the
National Survey of Children’s Health (NSCH), 2003–2004, a national telephone survey. A total of
86,537 Black or White families with children (17 years old or younger) were included in the study.
This sample was composed of 76,403 White (88.29%) and 10,134 Black (11.71%) families. Family SES
(living above the poverty line) was the independent variable. The outcome was CA, reported by
the parent. Age, gender, and childhood obesity were the covariates. Race was conceptualized as
the moderator. A number of multivariable logistic regressions were used in the pooled sample and
specific to each race for data analysis. Results: In the pooled sample, living above the poverty line
was associated with lower odds of CA. An interaction was found between race and living above the
poverty line on odds of CA, indicating a smaller association for Black compared to White families.
Although race-stratified logistic regressions showed negative associations between living above the
poverty line and CA in both White and Black families, the magnitude of this negative association was
larger for White than Black families. Conclusions: The health gain from living above the poverty line
may be smaller for Black than White families. Due to the existing Minorities’ Diminished Return,
policies that merely reduce the racial gap in SES may not be sufficient in eliminating racial health
disparities in the United States. Public policies must go beyond reducing poverty to address structural
and environmental risk factors that disproportionately impact Blacks’ health. Policies should help
Black families gain health as they gain upward social mobility. As they are more likely to face societal
and structural barriers, multi-level interventions are needed for the health promotion of Blacks.
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1. Introduction

The protective effects of socioeconomic status (SES) on health [1–8] are not equal across racial
groups [9,10]. While high family SES, such as family income and parental education, are protective
overall [11,12], and low SES, financial strain, and poverty may partially explain why racial minorities
suffer from worse childhood health [13], the smaller health gain from SES among minorities may be
another mechanism by which racial disparities in health exist [9,10].
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According to Minorities’ Diminished Return theory [9], unequal health gain from SES is a neglected
mechanism behind racial health disparities [10]. Supporting this theory [9,10], considerable research has
shown that SES has stronger effects on drinking patterns [14], depressive symptoms [15], suicidality [16],
chronic disease [15], and mortality [17–20] for Whites than Blacks. Either due to the extra costs of
upward social mobility for Blacks compared to Whites [21,22], or high levels of discrimination among
Blacks [23], SES generates less health for Blacks than Whites. In some extreme examples, high SES not
only does not improve health, but also becomes a risk factor for poor health of Blacks. For instance,
income was positively associated with Major Depressive Disorder (MDD) among Black boys [24] and
Black men [25,26]; and high education attainment is associated with a higher risk of suicide in Black
women [16] and an increase in future depressive symptoms in Black men [15].

While high SES promotes health of the general population [27–29], this effect is not universal
across racial groups [9,10,30–33]. Racial groups vary widely in their capacity to navigate the system
and translate their SES resources to tangible health outcomes [23,34,35]. Although high SES reduces
exposure to risks [27–29], these effects are unequal across various social groups [21,22,36]. That is,
the very same SES indicator, such as income, generates a smaller change in purchasing power for the
economically and socially disadvantaged group, compared to the privileged group [37–40]. In other
words, high SES better enhances the majorities’ access to goods and services, and the health [27–29,41]
of Whites compared to Blacks [42]. As society treats groups by their race and skin color, the same
increase in SES generates smaller leverage in material resources, human capital, and psychological
assets for Blacks than Whites [43,44]. One explanation for this pattern is the extra psychological and
physiological costs of upward social mobility [21–23] for Blacks [24,41], which minimize the health gain
from high SES [42,45] in this population. Blacks may also have a higher risk of using high cost effortful
coping for upward social mobility [46,47]. These mechanisms collectively suggest that SES may have
a smaller effect on the health of Blacks compared to Whites [34,48], as the Minorities’ Diminished
Return hypothesis has suggested [9,10].

Childhood asthma (CA) is the leading chronic disease for children under 18 in the United States
(US) [1]. Approximately seven million children suffer from asthma in the US Significant disparities
in CA exist across race and socioeconomic status (SES) groups [1]. Low SES and Black families are
at higher risk for CA. Prevalence of CA is 8.2%, 9.9%, and 12.2% among families with income above
200%, between 100% and 200%, and less than 100% of the federal poverty line, respectively. The risk of
hospitalization, having an emergency department visit, or death from CA are all two to four times
higher in Black families, compared to White families [1]. Case et al., in 2002, showed that chronic
diseases such as asthma follow the social gradient in income [49].

To better understand whether Minorities’ Diminished Return theory also explains some of the
racial disparities in CA, we compared Black and White families for the negative association between
living above the poverty line and CA. Although research has established the effects of race [50] and
SES [51,52] on CA, very few studies have ever studied multiplicative effects of race and SES on
CA [53]. So, it is still unknown whether it is race and SES or race or SES that cause CA disparities [54].
To generate generalizable results on the multiplicative effects of race and SES on CA, we used data
from the National Survey of Children’s Health (NSCH), a study with a nationally representative
sample of children 18 years old or younger. In line with the Minorities’ Diminished Return theory [9],
we hypothesized that SES (living above the poverty line) would have a larger protective effect on CA
for White compared to Black families.

2. Materials and Methods

2.1. Design and Setting

This study used a cross-sectional design. The current study used data from the NSCH
(Heights Ville, MD, USA), a nationally representative study sponsored by the National Center for
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Health Statistics (NCHS). NSCH was a landmark survey that generated national and state-level
representative prevalence estimates for a variety of children’s health indicators [55–57].

2.2. Ethics

The NSCH study protocol was approved by the CDC’s Institutional Review Board (IRB).
Adolescents’ parents/legal guardians provided informed consent. Adolescents provided assent.
More information on ethical aspects of the study is available [58].

2.3. Sampling

Similar to other national studies, such as the National Immunization Study [55–57] the NSCH
sampling frame was based on the State and Local Area Integrated Telephone Survey (SLAITS) [55–57].
To briefly describe the study sampling procedure, trained interviewers called telephone numbers at
random to identify households with at least one child under the age of 18. From eligible households,
one child was randomly selected for the interview. The study also included an interview with the
adult in the household who knew the most about the child’s health and well-being. After excluding
participants based on race/ethnicity criteria, our analytic sample consisted of 86,537 children who
were 17 years old or younger (76,403 White (88.29%) and 10,134 Black (11.71%)).

2.4. Data Collection

The study conducted an overall number of 102,353 interviews. All the interviewers were
completed between January 2003 and July 2004 and were performed either in English or Spanish.
Trained interviewers asked parents/guardians a series of questions regarding their child’s physical,
emotional, and behavioral health, as well as access to health care [55–57].

2.5. Variables

The current study included the following variables: child race, child demographic factors
(gender and age), family socioeconomic status (SES), and child health status (overweight, and CA).

Race. For confidentiality purposes, the NSCH collected child race as White only,
African American/Black only, other races, and multiple races. The current study only included
Blacks and Whites [55–57].

Family Poverty Status (Living Above the Poverty Line). Interviewers asked parents/guardians about
household income [55–57]. Income to household size was based on the Department of Health and Human
Services federal poverty guidelines [55–57]. Living above the poverty line was defined as a dichotomous
variable (1 above federal poverty level or above vs. 0 less than federal poverty level) [58,59].

Overweight. Overweight status was a dichotomous variable calculated based on BMI which was
derived from the parent’s or guardian’s reports on the height and weight of the child. Parents and
guardians were asked the following two questions: “How tall is your child now?” and “How much
does your child weigh now?”; BMI based on parent-reported height and weight strongly correlates
with BMI based on direct measurements of height and weight [60,61]. BMI was calculated as weight
(kilograms) divided by height (meters) squared. To define overweight status, the Centers for Disease
Control and Prevention (CDC) gender- and age-specific growth charts were used [62]. BMI ≥ 95th
percentile was considered as overweight [62–64]. We operationalized the variable as a two-level
categorical variable (overweight vs. non-overweight).

Childhood Asthma (CA). A single item was used to measure the history of CA. Parents were asked,
“Has a doctor or health professional ever told you that your child has Asthma? Responses included
(0) No, (1) Yes, (6) Do not know, and (7) Refused. This self-reported measure of physician diagnosis
has been used in the Panel Study of Income Dynamics (PSID), as well as the Behavioral Risk Factor
Surveillance System (BRFSS) state-based telephone survey. Self-reported physician diagnoses are valid
and reliable self-reported measures of lifetime asthma in both children and adults [65,66].
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2.6. Data Analysis

Weights. To generate nationally representative results, the NSCH sampling weights were applied.
These weights are calculated based on a base sampling weight and adjustment for multiple telephone
lines per household, as well as for non-response. The weights were post-stratified so that the sum of
weights for each state equals the total number of children in that state as estimated for the July 2003
US census data [55–57].

To account for the NSCH complex survey design (due to clustering, stratification,
and non-response), we used Stata 13.0 (Stata Corp., College Station, TX, USA) to analyze the data.
Taylor series approximation was used for the estimation of complex design-based standard errors (SE)
and variance. All percentages, means, SEs, confidence intervals (CI), and p values reflect the sampling
weights and are thus generalizable to nationally representative estimates.

To describe our sample, we reported frequency tables (%) and means with 95% CIs. For bivariate
analysis, a Spearman correlation test was used. We ran multiple logistic regression models, first in the
pooled sample and then in Whites and Blacks. In the pooled sample, the first model only included the
main effects of living above the poverty line, race, and covariates. The second model also included
the race × living above the poverty line interaction term. In all models, family SES (living above
the poverty line) was the independent variable; CA was the dependent variable; and age, gender,
and overweight status were covariates. Race was the focal moderator. Adjusted Odds Ratio (OR), 95%
CI, and associated p values were reported. p values less than 0.05 were considered significant.

3. Results

3.1. Descriptives

This analysis included 86,537 Black or White children (17 years old or younger). This sample was
composed of 76,403 White (88.29%) and 10,134 Black (11.71%).

Table 1 summarizes the descriptive statistics for the pooled sample, as well as White and Black
children. As this table shows, Black children were from families with a lower education and lower
income, and who were at a higher risk of being overweight.

Table 1. Descriptive statistics in the pooled sample and by race.

Characteristics
All (n = 86,537) Whites (n = 76,403) Blacks (n = 10,134)

% (95% CI) % (95% CI) % (95% CI)

Child Race
White 82.27 (81.69–82.83) - -
Black 17.73 (17.17–18.31) - -

Child Gender
Male 51.08 (50.43–51.73) 51.45 (50.77–52.13) 49.38 (47.55–51.21)
Female 48.92 (48.27–49.57) 48.55 (47.87–49.23) 50.62 (48.79–52.45)

Parental Education (High school) *
No 29.00 (28.37–29.63) 26.24 (25.61–26.89) 41.77 (39.93–43.63)
Yes 71.00 (70.37–71.63) 73.76 (73.11–74.39) 58.23 (56.37–60.07)

Family Living Outside Poverty *
No 13.32 (12.79–13.85) 9.58 (10.08–10.08) 30.62 (28.86–32.45)
Yes 86.68 (86.15–87.21) 90.42 (89.92–90.89) 69.38 (67.55–71.14)

Child Overweight *
No 75.84 (75.27–76.40) 78.56 (77.99–79.11) 63.23 (61.41–65.00)
Yes 24.16 (23.60–24.73) 21.44 (20.89–22.01) 36.77 (35.00–38.59)

Child Asthma *
No 86.20 (85.74–86.65) 87.37 (86.92–87.81) 80.75 (79.20–82.22)
Yes 13.80 (13.35–14.26) 12.63 (12.19–13.08) 19.25 (17.78–20.80)

Mean (CI) Mean (CI) Mean (CI)
Child Age (Year) 8.71 (8.65–8.77) 8.68 (8.62–8.74) 8.84 (8.67–9.00)
Income to Need Ratio * 5.38 (5.35–5.41) 5.70 (5.66–5.73) 3.90 (3.82–3.99)

* p < 0.05.
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3.2. Bivariate Correaltions

Table 2 summarizes the bivariate associations in the pooled sample. As this table shows, parent education
was negatively associated with CA among children.

Table 2. Correlation matrix in the pooled sample (n = 86,537).

Characteristics 1 2 3 4 5 6 7

1 Child Race (Blacks) 1.00
2 Child Gender (Females) 0.01 * 1.00
3 Child Age (Year) −0.00 −0.01 * 1.00
4 Low Parental Education (Low SES) −0.10 * −0.00 −0.03 1.00
5 Living Above the Poverty Line (High SES) 0.19 * 0.00 −0.03 −0.27 * 1.00
6 Childhood Overweight 0.12 * −0.07 * −0.26 * −0.09 * 0.09 * 1.00
7 Childhood Asthma 0.06 * −0.06 * 0.06 −0.02 * 0.04 0.04 1.00

* p < 0.05.

3.3. Pooled Sample Logistic Regressions

Table 3 shows the results of two logistic regressions, one without interactions and one with race
by SES interactions. Model 1 showed that in the pooled sample, living above the poverty line was
negatively associated with odds of CA. Model 2 showed an interaction between the effects of race
and poverty status on odds of CA, suggesting that the negative association between living above the
poverty line on odds of CA was smaller for Black, compared to White, families (Table 3).

Table 3. Summary of logistic regression models in the pooled sample.

Characteristics

Model 1 (All; n = 86,537) Model 2 (All; n = 86,537)

Main Effects Main Effects + Interactions

OR 95% CI p OR 95% CI p

Living Above the Poverty Line 0.84 ** 0.74–0.95 0.008 0.73 *** 0.63–0.85 0.001
Parental Education (Low) 0.93 0.85–1.02 0.140 0.95 0.86–1.04 0.271

Child Race (Blacks) 1.55 *** 1.38–1.73 0.001 1.21 0.93–1.58 0.163
Child Gender (Females) 0.68 *** 0.63–0.73 0.001 0.68 *** 0.63–0.73 0.001

Child Age (Year) 1.04 *** 1.03–1.05 0.001 1.04 *** 1.03–1.05 0.001
Childhood Overweight 1.35 *** 1.23–1.49 0.001 1.35 *** 1.22–1.48 0.001

Low Parental Education × Race - - - 0.95 0.75–1.19 0.635
Living Above the Poverty Line × Race - - - 1.41 * 1.08–1.86 0.013

Intercept 0.19 *** 0.16–0.23 0.001 0.22 *** 0.17–0.27 0.001

Outcome: Childhood Asthma, Confidence Interval (CI); * p < 0.05, ** p < 0.01, *** p < 0.001.

3.4. Race Stratified Logistic Regressions

Table 4 shows the results of two logistic regressions specific to race. Model 3 and Model 4
showed a negative association between living above the poverty line (income to need ratio) and CA
for White (Model 3) and Black (Model 4) children; however, the magnitude of the negative association
was larger for White than Black families.

Table 4. Summary of logistic regression models by race.

Characteristics
Model 3 (Whites; n = 76,403) Model 4 (Blacks; n = 10,134)

OR 95% CI p OR 95% CI p

Living Above the Poverty Line 0.73 *** 0.63–0.84 0.001 1.05 0.84–1.32 0.679
Low Parental Education 0.94 0.85–1.04 0.242 0.90 0.74–1.11 0.339
Child Gender (Females) 0.66 *** 0.61–0.72 0.001 0.73 ** 0.60–0.89 0.002

Child Age (Year) 1.05 *** 1.04–1.06 0.001 1.01 0.99–1.03 0.436
Childhood Overweight 1.36 *** 1.22–1.51 0.001 1.28 * 1.03–1.58 0.026

Intercept 0.20 *** 0.16–0.26 0.001 0.32 *** 0.20–0.50 0.001

Outcome: Childhood Asthma, Confidence Interval (CI); * p < 0.05, ** p < 0.01, *** p < 0.001.
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4. Discussion

The current study showed two findings. First, there was an association between SES and CA in
the pooled sample. Second, Blacks and Whites differed in the negative association between family
SES (i.e., income to need ratio) and CA. Prevalence of CA was lower for high SES Blacks and Whites;
however, this association was stronger for White than Black families.

The first finding on the protective effect of poverty status against CA was in line with the
epidemiology [67] and economics [49] literature that has shown a social and economic gradient in
children’s health. This literature was reviewed and explained by Case et al., in 2002 [49]. The second
finding that the very same SES indicator (living above the poverty line) shows a stronger negative
association with CA for White than Black families is similar to the results of studies on the association
between family SES and self-rated health, obesity, and impulse control [68–70]. This is partly because
Black families with high educational attainment have a higher risk of staying in poverty, compared to
White families [71,72].

It was only recently that Minorities’ Diminished Return was found to be valid in children [68,69],
as most of the supporting literature has recruited adults [15,16] or older adults [34,42]. Although the
exact mechanism for a smaller health gain of SES among Blacks is still unclear, these findings support
the growing evidence that differential gains start early in life and are partially responsible for racial
health disparities in childhood [69]. That is, smaller health effects of family SES on the health of Black
children is one reason for worse health outcomes in Black children, compared to White children [68,71].
Further, the socially privileged majority group and the socially and economically disadvantaged
minority group do not equally gain from the same SES resources.

In another related study, using data following 1781 youth from birth to age 15 from the Fragile
Families and Child Wellbeing Study (FFCWS) [69], Black-White differences were found in the protective
effect of family structure and family SES at birth on subsequent BMI at age 15. The study revealed race
by family SES and race by family structure interactions on BMI, indicating smaller effects for Blacks
compared to Whites. Race by gender stratified regressions showed the most consistent patterns of
associations between family SES and future BMI for male and female Whites. Family SES and structure
at birth did not protect Black males or Black females against obesity 15 years later. The study was one
of the first to show that the Minorities’ Diminished Return theory also holds for youth [69].

The results of this study should be interpreted with caution. Our results do not suggest that Blacks
are unable to efficiently use their available SES resources or turn their SES resources into tangible
health outcomes. This argument has been used to blame, marginalize, and stigmatize Blacks for
a low chance of upward social mobility. Despite having historically been victims of slavery, racism,
and discrimination [73], their socioeconomic status and poverty has been wrongly attributed to their
culture [74]. Instead, it is the social structure, segregation, and structural racism that are responsible
for Minorities’ Diminished Return [9,10]. Black families face disproportionately higher rates of societal
and structural barriers in their lives that may hinder their ability to gain health from any SES resource
that becomes available to them. The current US social system fails Blacks by charging them extra
psychological and physiological costs to climb the social ladder. In a race-aware society, the process
of upward social mobility is associated with more social, psychological, and physiological costs for
Blacks than Whites [21,22]. The current US system is designed to maximize the gain of the privileged
group even if it may cause only minimum gains for other social groups [9,10]. This offers rationale for
why the US is experiencing a stubbornly high Black-White economic gap.

The easy-to-identify trait of Black race in the US has facilitated activities that systematically
force Blacks into worse environments than Whites of their same SES. These forces outside the Black
community in real estate, private and public facilities, and professional services can act with virtual
impunity despite efforts to control them [54,75–77]. Sometimes they are “unconscious behaviors” of
people and institutions exercising some power or professional “gate-keeping”, which exacerbates
segregation and discrimination [78–80]. In others, they are conscious and are defended as protection
against “reverse racism” [81–83].
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SES may not similarly enhance the environment for Whites and Blacks, thus high SES Black
families may be at a higher risk of environmental exposures to allergens, tobacco smoke, and indoor
and outdoor air pollution. Other mechanisms, such as smoking, that may be more cultural than
structural, may be involved. Research has shown that education has smaller protective effects against
smoking [33], which may increase the risk of CA [84]. These mechanisms should be explored in
future research.

One reason why SES may fail to show strong effects for Blacks is that high SES Blacks face high
levels of interpersonal and instructional aspirations. Black families who seek new opportunities are
forced to fight societal barriers that increase the costs of moving up the social ladder. One example
of this is the effect of discrimination on reduced health gains that commonly follow high SES [15].
We argue that in the presence of racism and discrimination, and in a race–and–color–aware society,
high aspirations may not be protective but detrimental to Blacks’ health. This is in line with the recent
research suggesting that high SES may be a vulnerability factor for Black families [23,24], a finding
which is replicated for adults [23] and adolescents [24]. Of course, we are not suggesting that Blacks
should not have high aspirations. Instead, we argue that upward social mobility should not be
associated with extra costs for minority groups, and assert that all groups should benefit equally from
climbing the social ladder [21,22].

The finding on the overall protective effect of family SES against odds CA is in line previous studies
on the protective effects of high SES against a wide range of health outcomes [69,85–89]. Low SES is a root
cause of illness, and CA is not an exception to this general rule [1]. Several state-of-the-art studies have
shown the well-established link between SES and health [2–7,90].

However, this SES gain is smaller for Blacks, a pattern that is not limited to childhood [9,10].
A study showed that education better changes the drinking habits of Whites than Blacks in older
adults [42]. In the Health and Retirement Study (HRS), high income was associated with low BMI for
White women and Black women, but not for White men and Black men. High educational attainment
was also associated with higher physical activity and sleep quality for White men, White women,
and Black women, but not Black men [34]. Among adults, education [18], employment [91],
neighborhood quality [92], and social contacts [93] generate a smaller gain in life expectancy for
Blacks than for Whites. All these findings are in concert and support the Minorities’ Diminished
Return theory of the systematically smaller health gain of SES for Blacks than Whites [16,18,34,94].

Limitations

Our study had a few methodological limitations. As the study used a cross-sectional design,
causal conclusions are not plausible. Despite the temporal ambiguity of exposure (current poverty
level) and outcome (lifetime CA prevalence), it is more plausible to conceptualize poor SES as a cause
and CA as an outcome. Although CA may contribute to or be followed by greater family poverty,
CA is often preceded by abysmal inner-city conditions [41,95–97]. This study measured CA using
self-reported data. Although self-reported data are valid to measure CA [65,66], the diagnosis of
CA not being confirmed to meet NHLBI or other society guidelines (bronchodilator response, etc.)
is a major limitation. The study is at risk of omitted confounders. We, however, controlled for the
effects of obesity which is linked to SES, as well as CA medications, particularly preventive inhaled
corticosteroids [98]. This study is prone to bias due to non-classical measurement error. The poverty
line is endogenous, as families have some control over what their income is (through what job they
choose and how many hours they work). Overall, the poverty line is not the best SES measure as
it does not adjust for cost of living, and families with the same poverty status may face different
levels of financial hardship depending on the part of the country. Given that many federal and state
anti-poverty programs are tied to income, there may be asymmetric bunching (with many families
just below, but very few just above). To address this problem, future research may use a “donut”
specification, as explained by Barreca, et al., in 2011 [99]. This approach drops families within 10%
or 20% of the poverty line, to reduce measurement bias [99]. In the current study, we did not have
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income values but levels, so we could not use “donut” specification. In addition, the study did not
collect data on parents’ race. The results may differ for Black and White children with White and
non-White parents. This study was limited to Blacks and Whites only. Future research should test if
other minority groups such as Hispanics, Indian Americans, immigrants, sexual minorities, and other
minority groups also gain less from their positive SES indicators. As shown in Table 4, the ORs for
Blacks were not statistically significant. This may be partially due to the imbalanced sample sizes
between Blacks and Whites. Although the NSCH data set contained variables for Hispanic ethnicity,
the sample size of Hispanic Blacks was very small. So, we could not model the differences between
Hispanic Whites and Hispanic Blacks. As a result, we limited our sample to non-Hispanic White
and non-Hispanic Blacks. More research is also needed on the role of other ethnic groups, regions,
and neighborhoods on these relationships. Future research should replicate the findings reported here
among other marginalized groups, such as immigrants. Third, all the study measures were those at
an individual level. There is a need for future research on contextual factors that surround Black and
White families across SES levels. We also do not know if these findings hold for other SES indicators
such as family structure, household size, employment, and wealth. The data were old (13 years old).
The results should be replicated using other similar data sets such as PSID, NHANES, NHIS, or BRFSS.
Research may also try to replicate these findings for educational attainment and other SES measures.
Despite these limitations, this is one of the first studies to explore Black-White variation in the link
between SES and CA.

5. Conclusions

In the United States, the negative association between living above the poverty line and CA
is smaller for Black families compared to their White counterparts. Future research should use
longitudinal data to establish causation between SES and asthma by race. The role of structural
racism, interpersonal discrimination, and societal barriers in these patterns should be explored.
Public and economic policy solutions should go beyond equalizing SES and eliminate Minorities’
Diminished Return from SES, which is a neglected contributor to racial health disparities in the
US Policy solutions to health disparities require jointly addressing race and SES, as race and SES do
not operate independently.
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