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Higher rates of preterm birth (PTB) among
Blacks than Whites have been documented in
the United States since at least the early 20th
century.”® This racial disparity is of great
concern because PTB strongly predicts infant
mortality*® and adverse health and neuro-
developmental outcomes in childhood,*®7 and
has been linked with chronic disease, disability,
and premature mortality in adulthood.®°
The underlying reasons for the racial dis-
parity in PTB are not well understood.* A
range of socioeconomic factors—including in-
come, wealth, and education at the individ-
ual, household, and area levels—vary across

11-16

racial/ethnic groups” " and are biologically

plausible underlying causes of PTB.*!7~2¢
Socioeconomic effects on health, including
PTB, could operate independently of and in
concert with the effects of stressful experiences
related more directly to racial discrimina-
tion. #1222 Many studies have observed dif-
ferent PTB risks associated with socioeconomic
or socioeconomically linked characteristics

of the geographic areas where women re-

side,4'11’23'32

including area-level measures of
poverty, unemployment,?® segregation,>*?® and
crime rates.*® Various individual-, household-,
and neighborhood-level socioeconomic factors
could plausibly affect PTB through diverse
causal pathways, including those involving poor
nutrition or prepregnancy health status, adverse
health-related behaviors, lack of medical care,
social isolation, stress, and hazardous physical
exposures in the home, neighborhood, work-
place, or in transit.* Biological pathways lead-
ing from stressful experiences to PTB through
neuroendocrine processes have been de-
scribed.?3-3¢

A systematic review'” of studies examining
relationships between adverse birth outcomes
and socioeconomic factors found that 93 of
106 studies reported a significant association,
overall or within a subgroup, between a socio-
economic measure and a birth outcome; effects
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Objectives. We investigated the role of socioeconomic factors in Black-White
disparities in preterm birth (PTB).

Methods. We used the population-based California Maternal and Infant Health
Assessment survey and birth certificate data on 10 400 US-born Black and White
California residents who gave birth during 2003 to 2010 to examine rates and
relative likelihoods of PTB among Black versus White women, with adjustment
for multiple socioeconomic factors and covariables.

Results. Greater socioeconomic advantage was generally associated with
lower PTB rates among White but not Black women. There were no significant
Black-White disparities within the most socioeconomically disadvantaged sub-
groups; Black-White disparities were seen only within more advantaged sub-
groups.

Conclusions. Socioeconomic factors play an important but complex role in
PTB disparities. The absence of Black—-White disparities in PTB within certain
socioeconomic subgroups, alongside substantial disparities within others,
suggests that social factors moderate the disparity. Further research should
explore social factors suggested by the literature—including life course socio-
economic experiences and racism-related stress, and the biological pathways

varied, however, across racial/ethnic groups
and socioeconomic measures. Several birth
outcome studies have examined interactions
between variables reflecting racial/ethnic group
and socioeconomic factors, with inconsistent
results. Some studies have found minimal or no
Black—White differences in PTB among highly
disadvantaged women.>”3° Others have ob-
served a significant racial disparity among
socioeconomically disadvantaged women, but
an even greater disparity among more socio-
economically advantaged women.>*4%*! Some
other studies, however, have not reported
differences in the racial disparity in PTB across
socioeconomic subgroups.* Although the bio-
logical mechanisms for low birth weight are
thought to be distinct from those for PTB,*
several studies**~*° have observed relatively
smaller—but not necessarily small—racial dis-
parities in low birth weight or infant mortality
within socioeconomically disadvantaged
versus more advantaged subgroups.

through which they operate—as potential contributors to PTB among Black and
White women with different levels of social advantage. (Am J Public Health.
2015;105:694-702. doi:10.2105/AJPH.2014.302008)

In some studies, the Black—White disparity
in PTB has persisted after adjustment for socio-
economic and other known or suspected risk
factors, 35952 Jeading some researchers to
conclude that the Black—White disparity in PTB
reflects underlying genetic differences.”*>°
Others have challenged this, noting that the dis-
parity may reflect significant unmeasured socio-
economic factors and other social experiences
including those related to racial discrimination
throughout life, not only during pregnancy.'#%57-62
With few exceptions,>0-3139.63.64 however,
most studies of the Black—White disparity in
PTB have had limited socioeconomic informa-
tion, and few have examined systematically
how the disparity may vary at different socio-
economic levels.

The goal of this study was to investigate
the role of socioeconomic factors in the Black—
White disparity in PTB by using a unique
population-based data source on California
births with more extensive information than
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generally available in previous PTB research,
including multiple socioeconomic measures at
the individual, household, and area levels and
a wide range of covariables reflecting potential
confounders suggested by the literature. The
aim was to assess the combined contribution of
multiple socioeconomic factors—representing
different dimensions of social advantage and
disadvantage—to the racial disparity in PTB,
and to examine whether and how these socio-
economic factors might moderate the relation-
ship between racial group and PTB.

METHODS

We used data from the California Mater-
nal and Infant Health Assessment (MIHA),

a population-based survey of postpartum
women in California conducted annually since
1999 in English and Spanish. Detailed de-
scriptions of the MIHA methodology have been
published previously.®>~®” The MIHA survey
is mailed to a stratified random sample, drawn
from the statewide birth record file, of California
residents aged 15 years and older who had a
singleton, twin, or triplet birth between February
and May of the survey year, with mail and
telephone follow-up of nonrespondents; the
response rate has been 70% or higher annu-
ally. Black women are oversampled to ensure
sufficient numbers for analysis. Completed
surveys are linked with birth certificate data,
and the final sample is weighted to reflect births
statewide. The survey covers topics related to
pregnancy, birth, the postpartum period, and
infant health, including social and economic
information. The MIHA survey data are geo-
coded to the census tracts in which women
resided at the time of delivery of the index
child; for this analysis, we merged geocoded
data with tract-level socioeconomic variables
from the 2005-2009 American Community
Survey from the US Census Bureau.

We combined data from the 2003-2010
annual MIHA surveys. Among the 31 211 MIHA
respondents during this time period, 27 907
had singleton births with complete data on
gestational age (4.9% were missing gestational
age) and census tract (3.2% were missing geo-
graphic information that could be merged with
census tract-level socioeconomic variables).
Of these eligible women, 3286 were US-born
Black women and 7114 were US-born
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Whites; these groups together constituted the
study sample of interest. We focused on US-born
women because the birth outcomes of immi-

grant and US-born Black women vary.>568

Variables

The outcome of interest was PTB, defined as
a live birth occurring before 37 weeks’ gesta-
tion, based on gestational age in the linked
birth record (using estimates based on date
of last menstrual period because clinical ob-
stetrical estimates of gestational age were un-
available until 2007). The explanatory variables,
listed in Table 1, are categorized as racial/
ethnic group, socioeconomic factors, and co-
variables. We selected a comprehensive set of
covariables—grouped as sociodemographic
characteristics, prenatal care, health-related
attitudes or behaviors, stressors during the
index pregnancy, social support during the index
pregnancy, and health status or conditions—on
the basis of their a priori identification in the
literature as known (e.g., age, parity, smoking) or
suspected and plausible (e.g, social support,
stressful experiences during pregnancy) risk
factors for adverse birth outcomes.

If data were missing on a variable (e.g.,
maternal education) in MIHA but available in
birth records, we used the latter. When data
were missing from both sources (for variables
other than gestational age, race/ethnicity and
census tract), we imputed the missing information
with multiple imputation,”" which replaces
missing values with a set of plausible values,
allowing for uncertainty about the correct im-
puted value; these separate data sets are then
combined and analyzed. Using SAS version 9.3
(SAS Institute, Cary, NC) for all analyses, we
imputed 5 data sets with PROC MI, and com-
bined analyses with PROC MIANALYZE. For
most variables, information was missing for less
than 5% of the study sample of 10 400 women;
exceptions were family income (5.6%), pater-
nal education (11.2%), paternal occupation
(15.4%), and paternal age (9.6%). We assessed
variables in models for colinearity by using
correlation coefficients and variance inflation
factors. Although some results suggested the
possibility of mild colinearity between some
socioeconomic variables, including or exclud-
ing those variables in the models did not sig-
nificantly affect point estimates; we therefore
retained these variables on a priori grounds.

Analyses

We first calculated the prevalence of each
socioeconomic variable and the corresponding
confidence intervals. We then used logistic
regression to examine differences in PTB rates
according to socioeconomic characteristics for
Black women and White women separately.
(We also examined the prevalence of each
covariable and the associated PTB rates—not
displayed, available on request.) We used
survey procedures (PROC SURVEYMEANS,
PROC SURVEYLOGISTIC) to account for
MIHA'’s stratified sampling design.

Because prevalence data indicated that the
relationships between racial/ethnic group
and PTB might vary by socioeconomic char-
acteristics, we tested for interactions between
racial/ethnic group and each socioeconomic
variable as predictors of PTB. Where interac-
tion terms had P values of less than .1, we
stratified the sample by each of these socio-
economic variables (family income, maternal
education, paternal occupation, and census
tract poverty rate), by using cutpoints suggested
by the prevalence data.

We then constructed a series of logistic re-
gression models for PTB separately for women
in each socioeconomic subgroup, estimating
the odds ratio for PTB among Black versus
White women (1) without adjustment for other
variables, (2) with adjustment for all socioeco-
nomic variables, and (3) with adjustment for
all socioeconomic variables and covariables.

RESULTS

Table 2 displays socioeconomic charac-
teristics (left-hand pair of columns) and PTB
prevalence according to these characteristics
(right-hand pair of columns) separately for
Black and White women. For each socioeco-
nomic factor, Black women appeared at greater
disadvantage than White women; for example,
49.3% of Black women and 15.3% of White
women had household incomes at or below the
poverty level. The PTB rates in the overall
sample were 12.8% among Black women and
7.4% among White women (not displayed).
We observed significantly higher PTB rates
among Black than among White women in most
socioeconomic subgroups, except among poor
women, women who had not or whose parents
had not graduated from high school, women
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Source

TABLE 1—Independent Variables Among 10 400 US-Born Black and White Women in California Who Gave Birth During 2003-2010

Description or Categories

Maternal race, ethnicity, nativity (first listed race, ethnicity,
and maternal birthplace)
Socioeconomic characteristics
Family income

Maternal educational attainment

Paternal educational attainment

Mother’s parents’ educational attainment

Maternal occupation

Paternal occupation

Health insurance coverage before and during pregnancy
Census tract-level (neighborhood) poverty

Sociodemographic characteristics

Maternal age

Paternal age

Parity (total live births including index birth)
Prenatal care

Trimester of prenatal care initiation

Inadequate number of prenatal visits

Health-related attitudes or behaviors
Smoking during pregnancy
Drinking alcohol during pregnancy
Pregnancy intendedness

Stressors during the index pregnancy
Intimate partner violence
Homelessness
Job loss
Partner job loss
Separation or divorce
Moving
Bills
Incarceration

Drug or alcohol problem

Food insecurity, measured with USDA 6-item instrument

Birth certificate

MIHA

MIHA (or birth certificate if MIHA data were missing)

Birth certificate

MIHA

Birth certificate

Birth certificate

MIHA

Respondent’s geocoded residential address from the
birth certificate, linked with information from the
2005-2009 American Community Survey

Birth certificate
Birth certificate
Birth certificate

MIHA

Birth certificate

MIHA
MIHA
MIHA

MIHA
MIHA
MIHA
MIHA
MIHA
MIHA
MIHA
MIHA

MIHA

MIHA

The sample for this study consisted of women surveyed in MIHA
who were Black or White, were not Latina, and were US-born.

Total pretax income from all sources during the calendar year
before the birth, categorized in relation to the respondent’s
family size®

Less than high school, high-school graduate or GED, some
college, or college graduate

Less than high school, high-school graduate or GED, some
college, or college graduate

Highest educational attainment of the respondent’s most-educated
parent she lived with around age 13: less than high school,
high-school graduate or GED, some college, or college graduate

Categorized with Bureau of Labor Statistics job classes”

Categorized with Bureau of Labor Statistics job classes®

Private insurance vs uninsured or any other coverage

The percentage of census-tract residents with household
incomes below the FPL®

15-19, 20-34, or 235y
15-19, 20-34, or =235y
Primiparous, 2-4 births, or > 5 births

First, second, or third trimester or no prenatal care; excluding
visits just for a pregnancy test

Based on the Kotelchuck index®®; received < 50% or > 50% of
expected prenatal visits based on gestational age at delivery

Any smoking or none

Any alcohol use during pregnancy or none

Pregnancy was unintended (wanted to be pregnant later or
never) or intended

Experienced physical violence from a partner or spouse

Homeless at some point

Lost her job despite wanting to continue working

Partner or spouse lost job

Separated or divorced during pregnancy

Moved during pregnancy

Had a lot of bills that were hard to pay

Respondent or her partner went to jail at some point during
the pregnancy

Someone close to the respondent had a serious drug or
alcohol problem

No food insecurity, food insecurity without hunger,
or food insecurity with hunger
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TABLE 1—Continued

Social support during the index pregnancy
Marital status

Emotional support
Practical support

Health status and health conditions
Prepregnancy health status

Prepregnancy BMI

Gestational weight gain

Gestational diabetes

Gestational hypertension

MIHA

MIHA

MIHA

MIHA

MIHA

MIHA

MIHA

MIHA

RESEARCH AND PRACTICE

Married, living with a partner, or single, separated,

divorced, or widowed
Had someone she could talk to who provided emotional support
Had someone who could help her with practical needs,

such as transportation or household tasks

Excellent, good, or fair or poor

Obese, overweight, normal, or underweight according to 2009
Institute of Medicine BMI criteria’

Inadequate, adequate, or excessive, based on 2009 Institute of
Medicine criteria adjusted for prepregnancy BMI and gestational
age at birth™

A provider told the respondent during this pregnancy that she
had diabetes.

A provider told the respondent during this pregnancy that she
had high blood pressure.

for whom paternal employment was recorded
as unemployed or otherwise not working, and
residents of high-poverty census tracts.

Table 2 also shows that for each socioeco-
nomic factor except maternal and paternal
occupation, more favorable socioeconomic
characteristics were generally associated with
lower PTB rates among White but not Black
women. Tests of interaction indicated interac-
tions of racial/ethnic group with family income,
maternal education, paternal occupation, and
census tract poverty as predictors of PTB.

We accordingly stratified the sample in 4 dif-
ferent ways, by (1) family income (at or below
poverty vs higher incomes), (2) maternal edu-
cation (less than high-school graduate vs greater
educational attainment), (3) paternal occupa-
tion (unemployed or not working for pay vs
lower- and higher-status occupations), and (4)
census tract poverty rate (at or above 25% vs
below 25%). Stratifying in this way, the ma-
jority of Black women (61.8%) and nearly 1 in
4 White women (23.7%) were included in at
least 1 of the most disadvantaged subgroups.

Table 3 displays the logistic regression re-
sults estimating the Black—White disparity
in PTB within each socioeconomic subgroup.
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Notes. BMI = body mass index (defined as weight in kilograms divided by the square of height in meters); GED = general equivalency diploma; MIHA = California Maternal and Infant Health
Assessment survey; USDA = US Department of Agriculture. All variables from the MIHA survey were self-reported; unless noted otherwise, they refer to the respondent and the index pregnancy.
< 100% of the federal poverty level (FPL; poor), 101%-200% of the FPL, 201%-400% of the FPL, or > 400% of the FPL.
hHigher status (professional, executive, or managerial), lower status (all other job titles), student, or unemployed or not working for pay.

“Categorized as < 25% or > 25% (cutpoint selected because preterm birth rates rose at 25% tract poverty). “Neighborhood” and “census tract” are used interchangeably in this article, despite the
fact that census tracts and recognized neighborhoods do not always correspond.

Among women in each of the relatively more
advantaged subgroups, the adjusted odds ratios
for Black relative to White women were sig-
nificantly elevated (ranging from 1.61 to 1.90).
Within each of the most disadvantaged sub-
groups, however, we found no significant dif-
ference in the likelihood of PTB between Black
and White women, either before or after ad-
justment for the other socioeconomic factors
and covariables.

DISCUSSION

The patterns observed in this study suggest
an important but complex role for socioeco-
nomic and potentially other social factors in the
Black—White disparity in PTB. Within the most
socioeconomically disadvantaged subgroups,
which included nearly 1 in 4 White and most
Black women, we found no significant Black—
White disparity in PTB, reflecting similarly high
rates of PTB among Black and White women
in those subgroups. At the same time, we saw
significant Black—White disparities within the
socioeconomically less disadvantaged groups,
among whom PTB rates improved with greater
socioeconomic advantage for White but not for

Black women. These disparities persisted after
we controlled for several socioeconomic factors
and covariables that have not, to our knowl-
edge, been included in previous studies of PTB.
These patterns suggest a moderating role for
socioeconomic factors in the racial disparity in
PTB. They indicate strong socioeconomic in-
fluences on PTB among White women. They
also suggest a role for unmeasured dimensions
of disadvantage affecting Black women across
socioeconomic levels; a body of previous re-
search cited earlier'®%'-235962 gyggests the
need to consider factors such as lifetime expe-
riences of more adverse socioeconomic con-
ditions and racism-related stress that were not
captured in this study.

This study does not identify the specific
causes of the high PTB rates among both White
and Black women in the most socioeconomi-
cally disadvantaged subgroups or of the ra-
cial disparity in PTB among women in more
advantaged subgroups. It adds to previous evi-
dence indicating a role for social factors in PTB,
including favorable birth outcomes among
Black women who are immigrants to the United
States,%®">7% members of the military,** or
receiving a psychosocially oriented, group-based
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TABLE 2—Socioeconomic Characteristics and Preterm Birth Rates by Socioeconomic Characteristics Among US-Born Black and White Women
Delivering in California: Maternal and Infant Health Assessment, 2003-2010

Distribution of Characteristics,® % (95% Cl) Preterm Birth Prevalence,® % (95% Cl)
Socioeconomic Factors Black (n = 3286) White (n=7114) Black (n = 3286) White (n=7114)

Family income

<100% poverty 49.3 (47.0, 51.5) 15.3 (14.4, 16.3) 12.5 (10.4, 14.6) 10.4 (8.4, 12.5)

101%-200% poverty 23.4 (21.5, 25.2) 16.2 (15.2, 17.1) 12.7 (9.2, 16.3) 75(5.8,9.1)

201%-400% poverty 15.9 (14.4, 17.5) 25.9 (24.8, 27.1) 11.4 (7.9, 14.8) 7.9 (6.6,9.2)

> 400% poverty 11.4 (10.2,12.7) 425 (41.3, 43.8) 15.8 (11.6, 19.9) 6.0 (5.1, 6.9)
Maternal education

Not a high-school graduate 14.6 (13.0, 16.2) 5.8 (5.2, 6.3) 11.9 (8.8, 15.0) 12.7 (9.3, 16.1)

High-school graduate or GED 25.6 (23.9, 27.4) 14.3 (13.4, 15.2) 149 (11.5, 18.3) 9.2 (7.3, 11.2)

Some college 42.4 (40.2, 44.5) 345 (33.3, 35.7) 12.6 (10.6, 14.6) 7.8 (6.6, 9.0)

College graduate or more 175 (15.9, 19.0) 45.4 (44.2, 46.7) 10.7 (7.8, 13.6) 5.9 (5.0, 6.7)
Paternal education

Not a high-school graduate 17.2 (15.4, 19.1) 7.6 (6.9, 8.3) 14.1 (10.9, 17.4) 8.6 (5.8, 11.5)

High-school graduate or GED 435 (41.1, 45.8) 26.6 (25.5, 27.8) 12.6 (10.2, 15.0) 8.6 (7.1, 10.1)

Some college 26.9 (24.8, 29.0) 26.2 (25.1, 27.3) 11.7 (9.2, 14.3) 7.1 (5.8, 84)

College graduate or more 12.4 (10.9, 13.8) 39.6 (38.4, 40.8) 13.5 (9.7, 17.3) 6.6 (5.6, 7.6)
Mother’s parents’ education

Not a high-school graduate 11.6 (9.9, 13.3) 5.4 (4.7, 6.0) 14.3 (10.0, 18.6) 10.8 (7.4, 14.2)

High-school graduate or GED 29.5 (27.3, 31.6) 22.6 (21.5, 23.7) 12.7 (9.6, 15.7) 7.6 (6.1,9.1)

Some college 34.7 (32.6, 36.8) 30.0 (28.8, 31.2) 13.2 (10.9, 15.6) 7.4 (6.2, 8.6)

College graduate or more 24.3 (22.4, 26.2) 42.1 (40.8, 43.3) 11.5 (8.9, 14.0) 6.9 (5.9, 7.9)
Maternal occupation

Student 11.5 (10.1, 12.9) 35 (3.0, 3.9) 12.8 (8.9, 16.7) 6.2 (2.7,9.7)

Not working 31.2(29.2, 33.3) 27.6 (26.5, 28.7) 125 (10.2, 14.8) 7.8 (6.5,9.1)

Lower status 34.5 (32.5, 36.5) 24.3 (232, 25.4) 12.7 (10.0, 15.4) 8.0 (6.6, 9.5)

Higher status 22.7 (20.9, 24.6) 44.6 (434, 45.9) 13.1 (10.4, 15.9) 6.9 (6.0, 7.9)
Paternal occupation

Student 5.2 (4.2, 6.3) 2.0 (1.6, 2.4) 185 (11.7, 25.2) 44 (1.1, 7.6)

Not working 6.2 (4.6, 7.8) 1.3 (1.0, 1.6) 11.2 (4.9, 17.4) 13.2 (5.7, 20.6)

Lower status 60.2 (57.5, 63.0) 435 (42.3, 44.8) 12.4 (10.6, 14.2) 8.5 (7.4, 9.6)

Higher status 28.3 (25.4, 31.3) 53.1 (51.8, 54.4) 12.8 (9.9, 15.6) 6.5 (5.6, 7.3)
Private health insurance before and during pregnancy

No 64.4 (62.4, 66.4) 30.3 (29.1, 31.5) 13.1 (11.3, 14.9) 8.8 (7.4, 10.2)

Yes 35.6 (33.6, 37.6) 69.7 (68.5, 70.9) 12.2 (10.0, 14.3) 6.8 (6.0, 7.6)
Percentage below poverty in census tract of residence

>25% poverty 27.2(25.2,29.2) 6.4 (5.8, 7.0) 125 (9.3, 15.7) 10.7 (7.3, 14.1)

< 25% poverty 72.8 (70.8, 74.8) 93.6 (93.0, 94.2) 129 (11.4, 14.4) 7.2 (6.5,7.8)

Note. Cl = confidence interval; GED = general equivalency diploma.
?Estimates of the percentage of women with the specified socioeconomic characteristic.
PEstimates of the percentage of women with a preterm birth.

form of prenatal care.”* The findings do linked with race and social class in the United =~ found no significant racial disparity in PTB
not rule out a role for genetic or epigenetic States. either before or after adjustment for socio-
phenomena, but the observed social pat- Among Black and White women who were  economic and other variables. This finding
terning indicates the need to identify and poor, who had not completed high school, reflects equally adverse outcomes among both
address health-damaging factors in the social ~ whose babies’ fathers were not working, or Black and White women in these most socio-
and physical environments that are tightly who lived in high-poverty census tracts, we economically disadvantaged subgroups. In
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Health Assessment, 2003-2010

Variables Included in the Model
Predicting Preterm Birth

TABLE 3—0dds Ratios for Preterm Birth for US-Born Black Relative to White Women
Delivering in California, Stratified by Socioeconomic Characteristics: Maternal and Infant

Model 1, OR (95% Cl)

RESEARCH AND PRACTICE

Model 2,° OR (95% Cl)  Model 3,° OR (95% Cl)

Family income
<100% poverty
>100% poverty
Maternal education
< high-school graduate
> high-school graduate
Paternal occupation, excluding students

1.23 (0.91, 1.65)
2.03 (1.64, 2.50)

0.93 (0.61, 1.42)
1.95 (1.64, 2.31)

Not working 0.82 (0.29, 2.31)

Lower status 1.52 (1.22, 1.89)

Higher status 2.12 (1.58, 2.85)
Census tract-level poverty

>25% 1.19 (0.75, 1.89)

<25% 1.91 (1.62, 2.26)

1.19 (0.86, 1.63)
1.85 (1.48, 2.32)

1.14 (0.78, 1.65)
1.82 (1.42, 2.34)

0.94 (0.58, 1.52)
1.69 (1.38, 2.08)

0.91 (0.51, 1.61)
1.63 (1.29, 2.05)

0.84 (0.2, 3.18)
1.37 (1.07, 1.76)
1.85 (1.30, 2.62)

0.97 (0.15, 6.09)
1.25 (0.93, 1.69)
1.90 (1.25, 2.88)

1.16 (0.70, 1. 93)
1.68 (1.39, 2.04)

0.99 (0.55, 1.76)
1.61 (1.30, 1.99)

Note. Cl = confidence interval; OR = odds ratio.
®Race only (unadjusted), comparing Blacks to Whites.

contrast, we consistently observed a significant
Black—White disparity in PTB—before and
after adjustment for the wide array of covari-
ables suggested by previous literature as po-
tential confounders—among women in the
relatively more advantaged subgroups. These
patterns are consistent with previous work

on birth outcomes cited earlier in this arti-

23,24,39,45-47

cle and with findings on other

health outcomes demonstrating that racial dif-

76,77 and

ferences in obesity,” hypertension,
diabetes”® observed overall in populations may
be less evident or not observed among in-
dividuals in socioeconomically disadvantaged
groups.

What could explain the large Black—White
disparities among the women in the more so-
cioeconomically advantaged subgroups, even
after adjustment for multiple socioeconomic
factors and covariables reflecting sociodemo-
graphic factors, receipt of prenatal care, be-
haviors, stressors and social support during
pregnancy, and health status? Despite the broad
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Race + socioeconomic variables (family income [only for the > 100% poverty group], maternal education, paternal
education, mother's parents’ education, materal occupation, paternal occupation, private insurance before and during
pregnancy, census tract poverty [< 25% or = 25%]), comparing Blacks to Whites.

“Race + socioeconomic variables + all other variables (maternal age, paternal age, parity, trimester of prenatal care initiation,
adequacy of prenatal care visits, smoking during pregnancy, alcohol consumption during pregnancy, pregnancy intendedness,
intimate partner violence, homelessness, job loss of respondent, job loss of partner, separation or divorce, moving, trouble
paying bills, incarceration of respondent or partner, drug or alcohol problem in someone close, food insecurity, marital status,
emotional support, practical support, prepregnancy health status, body mass index, adequacy of weight gain during
pregnancy, gestational diabetes, gestational hypertension), comparing Blacks to Whites.

array of variables included in this study, un-
measured socioeconomic differences known
to vary by race could also have contributed to
the residual Black—White disparity observed
within the more advantaged subgroups.
Accumulated wealth was not measured in
this study, but varies markedly by race even at

113-15.79 and is more

similar income levels,
likely than income to reflect socioeconomic
circumstances experienced during and since
childhood. Black women of a given income
level are likely to live in more socioeconomi-
cally disadvantaged neighborhoods than
similar-income White women,! which could be
associated with adverse physical and social
environmental exposures; our measure of
neighborhood poverty rates was unlikely to
have captured all dimensions of neighborhood
environmental disadvantage—including levels
of crime or racial segregation or composition,
which have been associated with PTB in some
studies.?4?5288081 1y addition, there is likely

to be substantial socioeconomic variation along

racial lines within the broad income categories
we used, with Blacks tending to be at the lower
end and Whites at the higher end of a given
broad income category. Black and White
women who are socioeconomically better off
may be more different from each other on
unmeasured social characteristics, than are
Black and White women in the most disad-
vantaged subgroups. This hypothesis is sup-
ported by supplementary analyses (not shown;
available on request) revealing that within
each socioeconomically advantaged subgroup,
Black women generally appeared to be more
disadvantaged than Whites. For example, Black
women with family incomes greater than 100%
of the poverty level had lower levels of edu-
cation, and their babies’ fathers had lower
levels of education and occupation than White
women in the same income category; within
the most disadvantaged subgroups, however,
the socioeconomic characteristics of Black and
‘White women generally appeared to be similar.

Stress, particularly chronic stress, related to
economic—or other social—adversity experi-
enced throughout a woman’s life before preg-
nancy, particularly in early childhood, could
have physiologic consequences that could re-
sult in PTB, independent of conditions during
pregnancy.'®5 We could not adequately
measure women’s lifetime experiences of eco-
nomic or other social adversity; the mother’s
parents’ educational level when she was a child is
a crude measure of childhood socioeconomic
circumstances, and we lacked other measures of
childhood hardship or trauma.

Our data set also lacked information on
several additional social factors, which, accord-
ing to the literature, could play an important
role in the patterns of disparity we observed.
Most notably, we had no measures of experi-
ences of racial discrimination, a potential source
of chronic stress for Black women from child-
hood on, that could plausibly affect their
likelihood of adverse birth outcomes,?%>%62
including PTB.?"#2#3 In addition to overtly
racist incidents, Black women’s potentially
subtle but repeated experiences of feeling
judged or treated unfairly or anticipating unfair
treatment®* because of their race could con-
tribute to increased PTB risk through physio-
logic pathways involved in stress.*>>°° The
potential health costs of upward mobility
among Blacks are another biologically plausible
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explanation for the disparity patterns we observed,
although not all studies have found worse birth
outcomes with upward economic mobility.*>5°

Findings from several studies suggest that
Blacks with greater socioeconomic resources or
position may experience paradoxically negative
health consequences mediated by the physio-
logic effects of racism-related stress. For ex-
ample, compared with Whites of similar incomes
and with poor Blacks, higher-income Blacks
may work in settings where they are greatly
in the minority, which may expose them to
stressful race-related experiences.®**%87 They
may have had to work exceptionally hard to
overcome racial barriers to higher status, may
feel they must perform exceptionally well to
disprove racist assumptions about them at work,
and may confront “racialized glass ceilings”®®
to further advancement.®*®” Higher-income
Blacks also may experience greater pressures to
support needy relatives.®° (Although we were
unable to measure drug use, research on illicit
drug use overall®**° and in pregnancy® > has
not consistently found higher prevalence rates
for Blacks or clear effects on gestational age.*)

Our findings do not indicate whether the
similar likelihoods of PTB among Black and
White women who were poor, who had low
levels of education, whose babies had unem-
ployed fathers, or who resided in high-poverty
areas can be attributed to those specific socio-
economic factors. The similarity of results
across socioeconomic subgroups defined by
different socioeconomic measures suggests
that multiple dimensions of disadvantage, and
therefore potentially multiple causal pathways,
are likely to be involved.

This study adds to knowledge by demon-
strating the striking socioeconomic patterning
of racial disparities in PTB in a large, statewide-
representative sample of US-born Black and
White women in California, with more infor-
mation on both socioeconomic factors and
covariables than has generally been available.
The results have national significance given
that more than 1 in every 8 US births occurs
in California; although overall PTB rates are
somewhat lower in California than nationally,
the relative disparity in PTB among Black
versus White women in California is similar
to that observed in US data.”* The findings
demonstrate that, in the most disadvantaged
subgroups, Black and White women are at
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similar risk for PTB, and that among more
socioeconomically advantaged women, Black
women are at higher risk for PTB than White
women. The observance of a racial disparity
only within certain socioeconomic groups and
not others suggests the need to consider social
causes. The observed socioeconomic and racial
patterning indicates the need for further re-
search to investigate social conditions—and the
biological pathways through which they
operate—as likely influences on PTB and racial
disparities in PTB. Further research is needed
to understand, in both social and biological
terms, how socioeconomic advantage and dis-
advantage are linked with PTB among both
Black and White women, and why greater
socioeconomic advantage is linked with re-
duced PTB among White but not Black
women. On the basis of this study’s results
and previous research, studies should explore
a range of race-related social advantages and
disadvantages, including diverse socioeco-
nomic factors and experiences of racial dis-
crimination throughout women’s lives. B

About the Authors

Paula A. Braveman, Katherine Heck, Susan Egerter, and
Kristen S. Marchi are with the Department of Family and
Community Medicine, Center on Social Disparities in
Health, University of California, San Francisco. Tyan
Parker Dominguez is with Virtual Academic Center,
University of Southern California School of Social Work,
Los Angeles. Catherine Cubbin is with Population Research
Center, School of Social Work, University of Texas at
Austin. Jay A. Pearson is with Sanford School of Public
Policy, Duke University, Durham, NC. Michael Curtis is,
and at the time of the study, Kathryn Fingar was with
Surveillance, Assessment and Program Development Sec-
tion, Epidemiology, Assessment and Program Development
Branch, Maternal, Child and Adolescent Health Program,
California Department of Public Health, Sacramento.

Correspondence should be sent to Paula A. Braveman,
MD, MPH, 3333 California St, Suite 365 (internal box
0943), San Francisco, CA 94118 (e-mail: braveman@
fem.ucsfedu). Reprints can be ordered at hitp://www.ajph.
org by clicking the “Reprints” link.

This article was accepted on March 14, 2014.

Contributors

P.A. Braveman originated the study, guided analyses,
wrote the Introduction and Discussion, and revised all
drafts. K. Heck carried out all of the analyses, reviewed
the literature, drafted text on Methods and Results, and
reviewed and revised drafts. S. Egerter reviewed and
revised multiple drafts. All authors participated in guid-
ing analyses and reviewing and revising text.

Acknowledgments

The data used for this study were produced with funding
from the California Department of Public Health, Maternal,
Child and Adolescent Health Program.

We wish to acknowledge Rabia Aslam and Kaitlin
Arena for their outstanding research assistance.

Human Participant Protection

The California Maternal and Infant Health Assessment
survey data collection and analyses were approved by the
State of California, Committee for the Protection of
Human Subjects and the Committee on Human Research
at University of California, San Francisco.

References

1. Branum AM, Schoendorf KC. Changing patterns of
low birthweight and preterm birth in the United States,
1981-98. Paediatr Perinat Epidemiol. 2002;16(1):8-15.

2. Costa DL. Race and pregnancy outcomes in the
twentieth century: a long-term comparison. J Econ Hist.
2004;64(4):1056-1086.

3. Rider RV, Taback M, Knobloch H. Associations
between premature birth and socioeconomic status. Am J
Public Health Nations Health. 1955;45(8):1022-1028.

4. Behrman RE, Stith Butler A. Preterm Birth: Causes,
Consequences, and Prevention. Washington, DC: The
National Academies Press; 2007.

5. MacDorman MF. Race and ethnic disparities in fetal
mortality, preterm birth, and infant mortality in the
United States: an overview. Semin Perinatol. 2011;35(4):
200-208.

6. Bhutta AT, Cleves MA, Casey PH, Cradock MM,
Anand K]. Cognitive and behavioral outcomes of
school-aged children who were born preterm: a meta-
analysis. JAMA. 2002;288(6):728-737.

7. Saigal S, Doyle LW. An overview of mortality and
sequelae of preterm birth from infancy to adulthood.
Lancet. 2008;371(9608):261-269.

8. Evensen KA, Steinshamn S, Tjonna AE, et al. Effects
of preterm birth and fetal growth retardation on cardio-
vascular risk factors in young adulthood. Early Hum Dev.
2009;85(4):239-245.

9. Moster D, Lie RT, Markestad T. Long-term medical
and social consequences of preterm birth. V Engl | Med.
2008;359(3):262-273.

10. Swamy GK, Ostbye T, Skjaerven R. Association of
preterm birth with long-term survival, reproduction, and
next-generation preterm birth. JAMA. 2008;299(12):
1429-1436.

11. Braveman PA, Cubbin C, Egerter S, et al. Socio-
economic status in health research: one size does not fit
all. JAMA. 2005;294(22):2879-2888.

12. DeNavas-Walt C, Proctor BD, Smith ]. Income,
Poverty, and Health Insurance Coverage in the United
States: 201 2. Washington, DC: US Census Bureau; 2013.

13. Survey of Income and Program Participation. 2008
panel, wave 10. Net worth and asset ownership of
households: 2011. Table. Washington, DC: US Census
Bureau; 2013.

14. Blau FD, Graham JW. Black-White differences in wealth
and asset composition. Q / Econ. 1990;105(2):321-339.

15. Keister LA, Moller S. Wealth inequality in the
United States. Annu Rev Sociol. 2000;26:63-81.

16. Williams DR. Race, socioeconomic status, and
health. The added effects of racism and discrimination.
Ann N Y Acad Sci. 1999;896:173-188.

17. Blumenshine P, Egerter S, Barclay CJ, Cubbin C,
Braveman PA. Socioeconomic disparities in adverse birth

American Journal of Public Health | April 2015, Vol 105, No. 4


mailto:braveman@fcm.ucsf.edu
mailto:braveman@fcm.ucsf.edu

outcomes: a systematic review. Am J Prev Med. 2010;
39(3):263-272.

18. Kramer MR, Hogue CR. What causes racial dispar-
ities in very preterm birth? A biosocial perspective.
Epidemiol Rev. 2009;31:84-98.

19. Kramer MS, Goulet L, Lydon J, et al. Socio-economic
disparities in preterm birth: causal pathways and mech-
anisms. Paediatr Perinat Epidemiol. 2001;15(suppl 2):
104-123.

20. Kramer MS, Seguin L, Lydon ], Goulet L. Socio-
economic disparities in pregnancy outcome: why do the
poor fare so poorly? Paediatr Perinat Epidemiol. 2000;
14(3):194-210.

21. Braveman P. Black-White disparities in birth out-
comes: is racism-related stress a missing piece of the
puzzle? In: Lemelle AJ, Reed W, Taylor S, eds. Handbook
of African American Health. New York, NY: Springer;
2011:155-163.

22. Dominguez TP, Dunkel-Schetter C, Glynn LM,
Hobel C, Sandman CA. Racial differences in birth out-
comes: the role of general, pregnancy, and racism stress.
Health Psychol. 2008;27(2):194-203.

23. Collins JW, Rankin KM, David R]. Low birth weight
across generations: the effect of economic environment.
Matern Child Health J. 2011;15(4):438-445.

24. Kramer MR, Cooper HL, Drews-Botsch CD, Waller
LA, Hogue CR. Metropolitan isolation segregation and
Black-White disparities in very preterm birth: a test of
mediating pathways and variance explained. Soc Sci Med.
2010;71(12):2108-2116.

25. Messer LC, Kaufman ]S, Dole N, Savitz DA, Laraia
BA. Neighborhood crime, deprivation, and preterm birth.
Ann Epidemiol. 2006;16(6):455-462.

26. Messer LC, Kaufman ]S, Mendola P, Laraia BA.
Black-White preterm birth disparity: a marker of in-
equality. Ann Epidemiol. 2008;18(11):851-858.

27. O’Campo P, Burke JG, Culhane ], et al. Neighbor-
hood deprivation and preterm birth among non-Hispanic
Black and White women in eight geographic areas in the
United States. Am J Epidemiol. 2008;167(2):155-163.

28. Osypuk TL, Acevedo-Garcia D. Are racial disparities
in preterm birth larger in hypersegregated areas? Am J
Epidemiol. 2008;167(11):1295-1304.

29. Pickett KE, Collins JW Jr, Masi CM, Wilkinson RG.
The effects of racial density and income incongruity on
pregnancy outcomes. Soc Sci Med. 2005;60(10):2229-
2238.

30. Reagan PB, Salsberry PJ. Race and ethnic differences
in determinants of preterm birth in the USA: broadening
the social context. Soc Sci Med. 2005;60(10):2217-2228.

31. Schempf AH, Kaufman JS, Messer LC, Mendola P.
The neighborhood contribution to Black-White perina-
tal disparities: an example from two North Carolina
counties, 1999-2001. Am ] Epidemiol. 2011;174(6):
744-752.

32. Williams DR, Collins C. Racial residential segrega-
tion: a fundamental cause of racial disparities in health.
Public Health Rep. 2001;116(5):404-416.

33. Hobel C, Dunkel Schetter C, Roesch S. Maternal
stress as a signal to the fetus. Prenat Neonatal Med. 1998;
3:116-120.

34. Hobel CJ, Dunkel-Schetter C, Roesch SC, Castro LC,
Arora CP. Maternal plasma corticotropin-releasing hor-
mone associated with stress at 20 weeks’ gestation in

April 2015, Vol 105, No. 4 | American Journal of Public Health

RESEARCH AND PRACTICE

pregnancies ending in preterm delivery. Am J Obstet
Gynecol. 1999;180(1 pt 3):S257-5263.

35. Rich-Edwards JW, Grizzard TA. Psychosocial stress
and neuroendocrine mechanisms in preterm delivery.
Am J Obstet Gynecol. 2005;192(5, suppl):S30-S35.

36. Wadhwa PD, Culhane JF, Rauh V, Barve SS. Stress
and preterm birth: neuroendocrine, immune/inflamma-
tory, and vascular mechanisms. Matern Child Health J.
2001;5(2):119-125.

37. Dole N, Savitz DA, Siega-Riz AM, Hertz-Picciotto I,
McMahon M], Buekens P. Psychosocial factors and pre-
term birth among African American and White women in
central North Carolina. Am J Public Health. 2004;94(8):
1358-1365.

38. Guillory V], Samuels ME, Probst JC, Sharp G.
Prenatal care and infant birth outcomes among Medicaid
recipients. ] Health Care Poor Underserved. 2003;14(2):
272-289.

39. Lieberman E, Ryan KJ, Monson RR, Schoenbaum
SC. Risk factors accounting for racial differences in the
rate of premature birth. N Engl | Med. 1987;317(12):

743-748.

40. Collins JW Jr, Hammond NA. Relation of maternal
race to the risk of preterm, non-low birth weight infants:
a population study. Am J Epidemiol. 1996;143(4):
333-337.

41. Messer LC, Oakes M, Mason S. Effects of socio-
economic and racial residential segregation on preterm
birth: a cautionary tale of structural confounding. Am J
Epidemiol. 2010;171(6):664-673.

42. Colen CG, Geronimus AT, Bound ], James SA.
Maternal upward socioeconomic mobility and Black-White
disparities in infant birthweight. Am J Public Health.
2006;96(11):2032-2039.

43. Krieger N, Rowley DL, Herman AA, Avery B,
Phillips MT. Racism, sexism, and social class: implications
for studies of health, disease, and well-being. Am J Prev
Med. 1993;9(6, suppl):82-122.

44. Rawlings JS, Weir MR. Race- and rank-specific infant
mortality in a US military population. Am J Dis Child.
1992;146(3):313-316.

45. Singh GK, Yu SM. Infant mortality in the United
States: trends, differentials, and projections, 1950 through
2010. Am ] Public Health. 1995;85(7):957-964.

46. Starfield B, Shapiro S, Weiss ], et al. Race, family
income, and low birth weight. Am | Epidemiol. 1991;
134(10):1167-1174.

47. Williams DR. Racial/ethnic variations in women’s
health: the social embeddedness of health. Am J Public
Health. 2002;92(4):588-597.

48. Health, United States 2011: With Special Feature
on Socioeconomic Status and Health. Hyattsville, MD:
National Center for Health Statistics; 2012.

49. Pamuk E, Makuc D, Heck K, Reuben C, Lochner K.
Socioeconomic Status and Health Chartbook. Health, United
States, 1998. Hyattsville, MD: National Center for Health
Statistics; 1998.

50. Culhane JF, Goldenberg RL. Racial disparities in
preterm birth. Semin Perinatol. 2011;35(4):234-239.

51. Lhila A, Long S. What is driving the Black—White
difference in low birthweight in the US? Health Econ.
2012;21(3):301-315.

52. Parker JD, Schoendorf KC, Kiely JL. Associations
between measures of socioeconomic status and low birth

weight, small for gestational age, and premature delivery
in the United States. Ann Epidemiol. 1994;4(4):271-278.

53. Anum EA, Springel EH, Shriver MD, Strauss JF IIIL
Genetic contributions to disparities in preterm birth.
Pediatr Res. 2009;65(1):1-9.

54. Fortunato SJ, Menon R, Velez DR, Thorsen P,
Williams SM. Racial disparity in maternal-fetal genetic
epistasis in spontaneous preterm birth. Am J Obstet
Gynecol. 2008;198(6):666.¢1-666.e9; discussion 666.
€9-666.e10.

55. Menon R. Spontaneous preterm birth, a clinical
dilemma: etiologic, pathophysiologic and genetic hetero-
geneities and racial disparity. Acta Obstet Gynecol Scand.
2008;87(6):590-600.

56. Plunkett J, Muglia L]. Genetic contributions to pre-
term birth: implications from epidemiological and genetic
association studies. Ann Med. 2008;40(3):167-195.

57. Collins JW, David R]. Racial disparity in low birth
weight and infant mortality. Clin Perinatol. 2009;36(1):
63-73.

58. David R, Collins JW. Disparities in infant mortality:
what’s genetics got to do with it? Am J Public Health.
2007;97(7):1191-1197.

59. Dominguez TP. Race, racism, and racial disparities
in adverse birth outcomes. Clin Obstet Gynecol. 2008;
51(2):360-370.

60. Fiscella K. Race, genes and preterm delivery. / Natl
Med Assoc. 2005;97(11):1516-1526.

61. York TP, Strauss JF III, Neale MC, Eaves L]. Racial
differences in genetic and environmental risk to preterm
birth. PLoS ONE. 2010;5(8):e12391.

62. Lu MC, Halfon N. Racial and ethnic disparities in
birth outcomes: a life-course perspective. Matern Child
Health J. 2003;7(1):13-30.

63. Goldenberg RL, Cliver SP, Mulvihill FX, et al. Medical,
psychosocial, and behavioral risk factors do not explain the
increased risk for low birth weight among Black women.
Am J Obstet Gynecol. 1996;175(5):1317-1324.

64. Sparks PJ. Do biological, sociodemographic, and
behavioral characteristics explain racial/ethnic disparities
in preterm births? Soc Sci Med. 2009;68(9):1667-1675.

65. Braveman P, Marchi K, Egerter S, et al. Poverty,
near-poverty, and hardship around the time of preg-
nancy. Matern Child Health J. 2010;14(1):20-35.

66. Dehlendorf C, Marchi K, Vittinghoff E, Braveman P.
Sociocultural determinants of teenage childbearing
among Latinas in California. Matern Child Health J. 2010;
14(2):194-201.

67. Marchi KS, Fisher-Owen SA, Weintraub JA, Yu Z,
Braveman PA. Most pregnant women in California do not
receive dental care: findings from a population-based
study. Public Health Rep. 2010;125(6):831-842.

68. David R], Collins JW Jr. Differing birth weight
among infants of U.S.-born Blacks, African-born Blacks,
and US-born Whites. N Engl | Med. 1997;337(17):
1209-1214.

69. Kotelchuck M. The adequacy of prenatal care utiliza-
tion index: its US distribution and association with low
birthweight. Am J Public Health. 1994;84(9):1486-14809.

70. Institute of Medicine and National Research Council.
Weight Gain During Pregnancy: Reexamining the Guide-
lines. 2009. Available at: hitp://www.iom.edu/Reports/
2009/Weight-Gain-During-Pregnancy-Reexamining-the-
Guidelines.aspx. Accessed July 23, 2014.

Braveman et al. | Peer Reviewed | Research and Practice | 701


http://www.iom.edu/Reports/2009/Weight-Gain-During-Pregnancy-Reexamining-the-Guidelines.aspx
http://www.iom.edu/Reports/2009/Weight-Gain-During-Pregnancy-Reexamining-the-Guidelines.aspx
http://www.iom.edu/Reports/2009/Weight-Gain-During-Pregnancy-Reexamining-the-Guidelines.aspx

71. Yuan YC. Multiple imputation for missing data:
concepts and new development. 2010. Available at:
http://support.sas.com/rnd/app/papers/multipleimputation.
pdf. Accessed October 10, 2013.

72. Collins JW Jr, Wu SY, David RJ. Differing intergen-
erational birth weights among the descendants of
US-born and foreign-born Whites and African Americans
in Illinois. Am J Epidemiol. 2002;155(3):210-2186.

73. Howard DL, Marshall SS, Kaufman JS, Savitz DA.
Variations in low birth weight and preterm delivery among
Blacks in relation to ancestry and nativity: New York City,
1998-2002. Pediatrics. 2006;118(5):e1399-e1405.

74. Ickovics JR, Kershaw TS, Westdahl C, et al. Group
prenatal care and perinatal outcomes: a randomized con-
trolled trial. Obstet Gynecol. 2007;110(2 pt 1):330-339.

75. Bleich SN, Thorpe R] Jr, Sharif-Harris H, Fesahazion
R, Laveist TA. Social context explains race disparities in
obesity among women. J Epidemiol Community Health.
2010;64(5):465-469.

76. Thorpe R] Jr, Brandon DT, LaVeist TA. Social
context as an explanation for race disparities in hyper-
tension: findings from the Exploring Health Disparities in
Integrated Communities (EHDIC) study. Soc Sci Med.
2008;67(10):1604-1611.

77. Kershaw KN, Diez Roux AV, Burgard SA, Lisabeth
LD, Mujahid MS, Schulz AJ. Metropolitan-level racial
residential segregation and Black-White disparities in
hypertension. Am J Epidemiol. 2011;174(5):537-545.

78. LaVeist TA, Thorpe R] Jr, Galarraga JE, Bower KM,
Gary-Webb TL. Environmental and socio-economic fac-
tors as contributors to racial disparities in diabetes

prevalence.  Gen Intern Med. 2009;24(10):1144-1148.

79. Krieger N, Williams DR, Moss NE. Measuring social
class in US public health research: concepts, methodolo-
gies, and guidelines. Annu Rev Public Health. 1997;
18:341-378.

80. Mason SM, Kaufman ]S, Emch ME, Hogan VK,

Savitz DA. Ethnic density and preterm birth in African-,
Caribbean-, and US-born non-Hispanic Black populations
in New York City. Am J Epidemiol. 2010;172(7):800-808.

81. Shaw R]J, Pickett KE, Wilkinson RG. Ethnic density
effects on birth outcomes and maternal smoking during
pregnancy in the US linked birth and infant death data

set. Am | Public Health. 2010;100(4):707-713.

82. Giscombé CL, Lobel M. Explaining disproportion-
ately high rates of adverse birth outcomes among African
Americans: the impact of stress, racism, and related
factors in pregnancy. Psychol Bull. 2005;131(5):662-683.

83. Mustillo S, Krieger N, Gunderson EP, Sidney S,
McCreath H, Kiefe CI. Self-reported experiences of racial
discrimination and Black-White differences in preterm
and low-birthweight deliveries: the CARDIA Study. Am J
Public Health. 2004;94(12):2125-2131.

84. Nuru-Jeter A, Dominguez TP, Hammond WP, et al.
“It’s the skin you're in”: African-American women talk
about their experiences of racism. An exploratory study
to develop measures of racism for birth outcome studies.
Matern Child Health J. 2009;13(1):29-39.

85. Collins JW Jr, Rankin KM, David R]. African
American women’s lifetime upward economic mobility
and preterm birth: the effect of fetal programming. Am J
Public Health. 2011;101(4):714-719.

86. Cole ER, Omari S. Race, class and the dilemmas of

upward mobility for African Americans. J Soc Issues.
2003;59(4):785-802.

702 | Research and Practice | Peer Reviewed | Braveman et al.

RESEARCH AND PRACTICE

87. Jackson FM, Phillips MT, Hogue CJ, Curry-Owens
TY. Examining the burdens of gendered racism: impli-
cations for pregnancy outcomes among college-educated
African American women. Matern Child Health J. 2001;
5(2):95-107.

88. Hudson DL, Neighbors HW, Geronimus AT,
Jackson JS. The relationship between socioeconomic
position and depression among a US nationally repre-
sentative sample of African Americans. Soc Psychiatry
Psychiatr Epidemiol. 2012;47(3):373-381.

89. Compton WM, Thomas YF, Stinson FS, Grant BF.
Prevalence, correlates, disability, and comorbidity of
DSM-1V drug abuse and dependence in the United States:
results from the National Epidemiologic Survey on
Alcohol and Related Conditions. Arch Gen Psychiatry.
2007;64(5):566-576.

90. Wallace JM Jr, Bachman ]G, O’'Malley PM, Johnston
LD, Schulenberg JE, Cooper SM. Tobacco, alcohol, and
illicit drug use: racial and ethnic differences among US
high school seniors, 1976-2000. Public Health Rep.
2002;117(suppl 1):S67-S75.

91. Arria AM, Derauf C, Lagasse LL, et al. Metham-
phetamine and other substance use during pregnancy:
preliminary estimates from the Infant Development,
Environment, and Lifestyle (IDEAL) study. Matern Child
Health ]. 2006;10(3):293-302.

92. Chasnoff IJ, Landress HJ, Barrett ME. The preva-
lence of illicit-drug or alcohol use during pregnancy and
discrepancies in mandatory reporting in Pinellas County,
Florida. N Engl | Med. 1990;322(17):1202-1206.

93. Perreira KM, Cortes KE. Race/ethnicity and nativity
differences in alcohol and tobacco use during pregnancy.
Am ] Public Health. 2006;96(9):1629-1636.

94. Martin JA, Hamilton BE, Osterman MJK, Curtin SC,
Matthews TJ. Births: Final Data for 2012. National Vital
Statistics Reports. Hyattsville, MD: National Center for
Health Statistics; 2013.

American Journal of Public Health | April 2015, Vol 105, No. 4


http://support.sas.com/rnd/app/papers/multipleimputation.pdf
http://support.sas.com/rnd/app/papers/multipleimputation.pdf

