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Abstract

Background: Minorities’ diminished returns (MDRs) refer to smaller protects health effects of socioeconomic status (SES) indica-
tors for Blacks and other minority groups than Whites.
Objectives: The current study aimed to explore Black - White differences in the association between educational attainment and
exercise frequency among women in the US.
Methods: For the current study, we used the National Survey of American Life’s (NSAL) data, which included 3175 women who were ei-
ther White (n = 876) or Black (n = 2299). The independent variable was educational attainment. The dependent variable was exercise
frequency. Age, region, household income, financial distress, marital status, unemployment, and depression were the covariates.
Race was the focal moderator. Linear regression was applied for data analysis.
Results: In the overall sample of women, high educational attainment was associated with higher exercise frequency (b = 0.07, 95%
CI = 0.02 - 0.12). Race and educational attainment showed a significant interaction (b = -0.09, 95% CI = -0.19 - 0.00), suggestive of
a smaller effect of education attainment on exercise frequency for Black women than White women. In race specific models, high
educational attainment was associated with higher exercise frequency for White (b = 0.12, 95% CI = 0.04 - 0.20) but not Black (b =
0.03, 95% CI = -0.03-0.08) women.
Conclusions: In line with the past research on MDRs, White women gain more health from their educational attainment than Black
women. It is not race or class but race and class that shape the health behaviors of American women.

Keywords: Race, Ethnicity, Population Groups, Blacks, African - American, Socioeconomic Status, Education, Exercise, Physical
Activity

1. Background

Minorities’ diminished returns (MDRs) refer to weaker
effects of socioeconomic status (SES) on health and well-
being of marginalized than the mainstream populations
(1, 2). MDRs are documented for the effects of educational
attainment (3), employment (4), household income (5),
and marital status (6) in Blacks (3), Hispanics (7, 8), and
sexual minorities (9). The MDRs of education and other
SES indicators may have some role in explaining why racial
health gaps have persisted over time, despite enormous in-
vestments made to close them (1, 2).

Previous studies have shown MDRs for the effects of SES
on chronic disease (5), obesity (10), self-rated health (11),
depression (12), anxiety (6), drinking (13, 14), suicide (15),
smoking (16), impulsivity (17), and mortality (18) for Black
families. One study also showed MDRs for physical activity
in older adults (19). Same effects are shown for asthma (5),

attention-deficit/hyperactivity disorder (ADHD) (20) and
hypertension (21). We are, however, unaware of any previ-
ous studies on MDRs of Black women for the effects of edu-
cational attainment on exercise frequency.

2. Objectives

We conducted this study to investigate MDRs of edu-
cational attainment on exercise frequency among Black
women. Informed by the MDRs theory (1, 2), we expected
smaller effect of education attainment on exercise fre-
quency for Black in comparison to White women.

3. Methods

The NSAL is a national survey of Black and White (non-
Hispanic) adults in the U.S, in 2003. The NSAL used a multi-
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stage sampling design to recruit a nationally represen-
tative sample of Blacks and Whites. The NSAL applied a
household probability sampling strategy to sample White
and Black American adults. The NSAL African American
(called Black in this study) and White samples were se-
lected from rural areas, large cities, and other urban areas.
The NSAL sampling closely followed that of the National
Survey of Black Americans (NSBA) (22, 23).

The NSAL sample composed of adults who were at least
18 years old. Participants were eligible if they were (1) re-
siding in the coterminous US (48 states), (2) were non-
institutionalized, and (3) were able to complete a struc-
tured interview in English. As a result, the study did not
recruit individuals who were residing in long-term medi-
cal care settings, nursing homes, jails, or prisons (22, 23).
The analytical sample for this paper was 3175 women who
were either White (n = 876) or Black (n = 2299) women.

Fully structured interviews were used for data collec-
tion. All interviews were performed in English language.
Interviews took 140 minutes on average. Most (82%) inter-
views were face-to-face while a minority of the interviews
(18%) were performed by telephone. The computer assisted
personal interviewing (CAPI) was used for interviews. The
CAPI is effective in enhancing the survey data quality par-
ticularly when the survey instrument is long and complex
with considerable skip patterns. Response rate was about
71% for African Americans (called Blacks in this study) (22,
23).

The variables and constructs used for this study in-
cluded race/ethnicity, demographic factors (age), SES (ed-
ucation attainment, household income, financial instabil-
ity, unemployment, and marital status), region, mental
health (depression), and exercise frequency. Age was the
only demographic variable in the current study. Age was
treated as a continuous measure (interval). Level of ed-
ucation attainment was the independent variable, mea-
sured as self-reported years of education. As an interval
measure, a higher score was indicative of a higher edu-
cational attainment. Self-reported household income was
collected and top coded at USD 200000 for confidential-
ity. Only 35 individuals reported income more than USD
200000 in the NSAL, which was recoded as 200000. We
treated household income as an interval / continuous mea-
sure, with a higher number reflecting higher SES. To help
with the interpretability of the regression coefficients, we
divided household income by 10000. As a result, our re-
gression coefficients for income reflect the effect of each
USD 10000 rather than USD 1 increase in household income
on the outcome. Financial instability was measured using
the following two items. “How difficult is it for (you/your
family) to meet the monthly payments on your (family’s)

bills?” “How much do you worry that your total (family) in-
come will not be enough to meet your (family’s) expenses
and bills?” Responses ranged from 1 to 4. We calculated a
sum score ranging from 2 to 8 where a higher score indi-
cated more financial distress. The study measured employ-
ment status as a dichotomous variable (unemployed 1, any
other status 0). Other statuses included full- and half-time
work, and not being in workforce (for example being a stu-
dent, retired, or housekeeper). This study measured mar-
ital status as a dichotomous variable coded as 1 for mar-
ried and 0 for any other status (divorced, separated, never
married, widowed). The study measured region of country
(place of residence) as a nominal variable with the follow-
ing four categories: Northeast, Midwest, South, and West.
The study measured lifetime major depression, using the
composite international diagnostic interview (CIDI). De-
veloped by Kessler for the WHO project initiated in 2000,
the CIDI is a structural diagnostic interview schedule that
evaluates diagnostic criteria based on Diagnostic and Sta-
tistical Manual, IV (DSM-IV). Although CIDI does not make
a clinical diagnosis, it determines who endorses criteria
for psychiatric disorders based on DSM-IV-TR. Clinical reap-
praisal and validations studies have shown high validity
of CIDI based-diagnosis of depression. CIDI is commonly
used for Blacks (24-26). We controlled for MDD because it
may confound the effect of SES and exercise frequency.

The study measured exercise frequency using the fol-
lowing three items: (1) How often do you work in the gar-
den or the yard?, (2) How often do you engage in active
sports or exercise?, and (3) How often do you take walks?”
Response items ranged from 1 (never) to 4 (often). We cal-
culated a sum score, ranging from 3 to 12, with a higher
score indicating more frequent exercise.

In the NSAL, race/ethnicity was self-identified by the
participants. Participants self-identified themselves either
as African Americans or Whites. African Americans is de-
fined as Blacks with no ancestral ties to Caribbean or Latino
countries. In the current paper, we use the term Black for
African Americans.

Due to the survey design that involved sampling
weights, we used Stata V. 15.0 (Stata Corp., College Station,
TX, US) for our data analysis. We applied Taylor series lin-
earization to re-estimate the variance and the standard er-
rors (SEs). As a result, all of statistics reported in this pa-
per generate nationally representative results. We used
Svy linear regression models to perform our multivariable
modeling. Before performing our regression modeling,
we ruled out the presence of multi-collinearity among the
study variables. We also checked the linear distribution of
residuals before performing our linear regression models.

We performed four linear regression models overall.
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In all models, education attainment was the independent
variable of interest, exercise frequency was the dependent
variable of interest, age, household income, region, finan-
cial distress, marital status, unemployment, and depres-
sion were covariates, and race/ethnicity was the focal effect
modifier. Covariates were selected based on a literature re-
view. Our Model 1 was performed in the overall sample in
the absence of the interaction term. Our Model 2 included
race by educational attainment interaction term. Model 3
and Model 4 were race -stratified models which were run
for White and Black women, respectively. From our lin-
ear regression models, we reported regression coefficient
(B: unstandardized regression coefficient), and 95% confi-
dence interval (CI).

The University of Michigan Institutional Review Board
(IRB) approved the NSAL study protocol (B03-00004038-
R1). All participants provided written informed consent.
All procedures were in line with the 1964 Helsinki Declara-
tion. Respondents received financial compensation (mon-
etary incentive) for their participation.

4. Results

This study included 3175 women who were either White
(n = 876) or Black (n = 2,299). Table 1 provides a sum-
mary of descriptive characteristics for the pooled sample
of women as well as by race. Black women had lower ed-
ucational attainment and household income than White
women. Black women were also less likely to be married
and reported lower exercise frequency in comparison to
White women (Table 1).

Table 2 summarizes the results of four linear regres-
sion models. Based on Model 1 that did not include any
interaction term, high educational attainment (b = 0.07,
95% CI = 0.02 - 0.12) was associated with higher exercise fre-
quency net of confounders. Model 2 showed a negative in-
teraction (b = -0.09, 95% CI = -0.19 - 0.00), which was sugges-
tive of smaller effect of educational attainment on exercise
frequency for Black women than White women. Model 3
showed significant effect of educational attainment on ex-
ercise frequency for Whites (b = 0.12, 95% CI = 0.04 - 0.20).
Model 4 failed to show any effect of educational attain-
ment on exercise frequency among Black women (b = 0.03,
95% CI = -0.03-0.08) (Table 2).

5. Discussion

The current study used a nationally representative
sample of White and Black American women to test
whether the effect of educational attainment on exercise

frequency depends on race. We observed weaker effects
of educational attainment on exercise frequency in Black
than White women.

This study documented MDRs of educational attain-
ment on Black women’s exercise frequency, which is in sup-
port of the MDRs theory (1, 2). In the US, education is not
“the great equalizer” (27, 28). As shown by Zajacova, educa-
tion better promotes the health of Whites than Blacks (27,
28).

The findings reported here are similar to the literature
showing stronger effects of educational attainment and
other SES indicators on chronic disease (5), obesity (10),
self-rated health (11), depression (12), happiness (29), drink-
ing (13, 14), diet (30), suicide (15), smoking (16), and impul-
sivity (17) for Whites than Blacks.

Low education quality due to the scarcity of educa-
tional resources in inner cities where majority of Blacks
live are partially responsible for their MDRs of educational
attainment. The magnitude of the health effects of human
capital are conditional upon the quality of education as
well as how much labor market allows translation of hu-
man capital to income / wealth, which all depend on race.
US system gives Whites more chance than Blacks to trans-
late their available human resources into measurable out-
comes (29, 31). Racial minority status bounds how much
health gains follow educational attainment (3, 9, 16, 32-35).

Due to residential segregation, high SES Blacks are
more likely to live in majority Black neighborhoods that
are not rich in green spaces, parks, and other walkable ar-
eas (10, 36). As a result, walkability is considerably worse
in the majority Black neighborhoods (37-41). Thus, when
Black women are interested in exercise, their environmen-
tal conditions suppress their ability to walk and exercise.
In addition, unsafe neighborhoods due to high rate of
crime and violence limit ability of Blacks to exercise in in-
ner cities (37-41). As a result, compared to high SES Whites,
high SES Blacks may not have the same chance for physical
activity. Such contextual and environmental constraints
may cause racial gaps in metabolic and cardiovascular bur-
den between high SES Blacks and high SES Whites (10).

This study had a few limitations. First, due to a cross-
sectional design, our results should not be interpreted as
causal. Longitudinal research is needed to test the effects
of change in SES over time on future changes in exercise.
Thus, there is a need for replication of the current find-
ings using longitudinal data with multiple measurements
of SES and exercise. Second, the underlying mechanisms
behind differential effects of education on exercise was
not investigated. Area level factors, physical environment,
availability of parks and green areas and neighborhood
safety and crime may be some explanatory factors for these
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Table 1. Descriptive Statistics in the Overall Sample of Women and by Racea

All women (N = 3175) White Women (N = 876) Black Women (N = 2299)

Mean SE 95% CI Mean SE 95% CI Mean SE 95% CI

Age (y)b , c 42.96 0.89 41.17 44.76 43.69 1.72 40.02 47.35 42.22 0.58 41.05 43.40

Household Income (USD 10000)b , c 3.73 0.18 3.37 4.08 4.25 0.30 3.62 4.89 3.19 0.12 2.95 3.43

Financial instabilityc 2.06 0.07 1.92 2.19 1.98 0.12 1.74 2.23 2.13 0.06 2.01 2.25

Education (y)b , c 12.99 0.14 12.70 13.27 13.49 0.25 12.95 14.03 12.47 0.09 12.28 12.66

Exercise Frequencyb , c 8.08 0.09 7.90 8.25 8.49 0.14 8.19 8.79 7.65 0.07 7.51 7.80

% SE 95% CI % SE 95% CI % SE 95% CI

Regionb , d

Northeast 16.20 0.03 11.69 22.02 16.22 0.05 8.17 29.62 16.18 0.01 13.97 18.68

Midwest 13.58 0.02 10.80 16.94 8.51 0.02 4.52 15.45 18.73 0.02 15.72 22.17

South 55.88 0.04 47.36 64.07 55.34 0.08 38.24 71.27 56.43 0.02 52.17 60.59

West 14.34 0.03 9.12 21.83 19.94 0.06 10.19 35.34 8.66 0.01 6.73 11.07

Unemploymentb , d

No 91.50 0.01 89.47 93.17 94.21 0.02 89.54 96.87 88.74 0.01 86.94 90.33

Yes 8.50 0.01 6.83 10.53 5.79 0.02 3.13 10.46 11.26 0.01 9.67 13.06

Marital statusb , d

Others 58.01 0.02 54.54 61.41 51.59 0.03 44.77 58.35 64.53 0.01 61.87 67.11

Married 41.99 0.02 38.59 45.46 48.41 0.03 41.66 55.23 35.47 0.01 32.89 38.13

Lifetime depressionb , d

No 81.87 0.01 79.01 84.42 78.37 0.02 72.72 83.11 85.43 0.01 83.76 86.96

Yes 18.13 0.01 15.58 20.99 21.63 0.02 16.89 27.28 14.57 0.01 13.04 16.24

a Source: National Survey of American Lives (NSAL) 2003.
b P < 0.05 for comparison of Blacks and Whites.
c Independent Sample t-test.
d Chi square.

Table 2. Estimated net Effects of Education Attainment on Exercise Frequency in the Pooled Sample and Based on Racea , b

Model 1, All Women (N = 3175) Model 2, All Women (N = 3175) Model 3, White Women (N = 876) Model 4, Black Women (N = 2299)

B 95% CI B 95% CI B 95% CI B 95% CI

Race (Blacks) -0.62*** -0.92 - -0.33 0.60 -0.71 - 1.92

Age 0.00 -0.01 - 0.01 0.00 -0.01 - 0.01 0.00 -0.02 - 0.02 0.00 -0.01 - 0.00

Region

Northeast -0.63 -1.31 - 0.05 -0.64 -1.32 - 0.04 -0.79 -1.80 - 0.23 -0.49 -1.27 - 0.29

Midwest -0.31 -0.90 - 0.28 -0.31 -0.91 - 0.30 -0.50 -1.59 - 0.60 -0.25 -1.11 - 0.60

South -0.38 -0.87 - 0.12 -0.38 -0.89 - 0.12 -0.38 -1.11 - 0.35 -0.42 -1.18 - 0.34

West 1.00 1.00 1.00 1.00

Household income (USD 10000) 0.07** 0.02 - 0.11 0.07** 0.03 - 0.11 0.07 0.01 - 0.13 0.07* 0.02 - 0.12

Financial instability -0.08* -0.16 - 0.00 -0.08* -0.17 - 0.00 -0.07 -0.26 - 0.11 -0.08* -0.13 - -0.02

Unemployed -0.20 -0.79 - 0.39 -0.24 -0.84 - 0.37 -1.03 -2.33 - 0.28 0.19 -0.08 - 0.47

Married 0.15 -0.18 - 0.49 0.16 -0.18 - 0.49 0.15 -0.47 - 0.78 0.14 -0.13 - 0.41

Major depression (lifetime) -0.14 -0.51 - 0.24 -0.15 -0.53 - 0.23 -0.15 -0.78 - 0.48 -0.21 -0.53 - 0.11

Education (y) 0.07** 0.02 - 0.12 0.12** 0.04 - 0.19 0.12** 0.04 - 0.20 0.03 -0.03 - 0.08

Education (y)× race (Black) -0.09* -0.19 - 0.00

Abbreviations: B, unstandardized regression coefficients; CI, confidence interval.
a Source: National Survey of American Lives (NSAL) 2003.
b Linear regression was used.

differential effects. In addition, we had a simplistic view of
exercise. There is a need to study exercise using compre-
hensive measures. In addition to self-report, we need to
measure exercise by objective measures such as wearables.
We relied on self-reported data. Tracking physical activity
may reduce the measurement bias. This study was limited

to White women and Black women. Future research should
include men as well as other ethnic groups such as Latinos /
Hispanics (19, 42-46). Despite the above limiting factors, re-
sults of the current study contribute to the existing litera-
ture as it extends the current knowledge on the non-linear
and combined effects of race and SES on health and health
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behaviors.

5.1. Conclusions

To conclude, race modifies the effects of educational at-
tainment on exercise frequency of American women. Edu-
cational attainment increases exercise frequency of White
but not Black women. This finding is in line with the MDRs
theory that suggests SES indicators such as education at-
tainment consistently generates less health gain for the
members of the racial and ethnic minority groups than the
members of the majority group.
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