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Abstract
Background We examined the influence of race/ethnicity on
appointment attendance, maternal psychiatric and medical
diagnoses, and birth outcomes within a diverse, low income,
high-risk pregnant population to determine whether birth out-
come disparities would be lessened in a sample with high
biopsychosocial risk across all groups.
Methods Data were retrospectively obtained on all women
scheduled for appointments in the San Francisco General
Hospital High-Risk Obstetrics clinic during a 3-month period.
General linear model and logistic regression procedures were
used to examine the associations of race/ethnicity with mater-
nal characteristics, clinic attendance, and birth outcomes.
Results Our sample included 202 maternal–infant pairs (His-
panic, 57 %; Black, 16 %; Asian, 15 %; and White, 12 %).
Racial/ethnic differences were seen in language (p<0.001),
gravidity (p<0.001), parity (p=0.005), appointment atten-
dance (p<0.001), diabetes (p=0.005), psychiatric diagnosis
(p=0.02), illicit drug use (p<0.001), and smoking
(p<0.001). These maternal characteristics, including rate of
attendance at specialized prenatal appointments, did not pre-
dict birth outcomes with the exception of an association
between diabetes and earlier gestational age (p=0.03). By
contrast, Black maternal race/ethnicity was associated with

earlier gestational age at birth (p=0.004) and lower birth
weight (p<0.001) compared with Whites.
Conclusions Within a diverse maternal population of high
biopsychosocial risk, racial/ethnic disparities in birth out-
comes persist. These disparities have implications for infant
health trajectory throughout the lifecourse and for intervention
implementation in high-risk groups.
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Introduction

Racial/ethnic disparities in adverse birth outcomes in the USA
continue [1] despite significant public health attention and
increased multidisciplinary efforts [2, 3]. Adverse birth out-
comes include preterm birth (PTB; birth before 37 weeks
gestational age) and low birth weight (LBW; birth weight less
than 2,500 g). The most documented disparity is the Black/
White gap. Compared with Whites, African American infants
are 2.5 times more likely to die in the first year of life; most of
this mortality is linked to either PTB and/or LBW [4]. PTB
and LBW babies are at risk for a host of negative trajectories
including worse developmental outcomes and a greater risk of
metabolic and psychiatric illness throughout life [5–8]. Al-
though most studies focus on LBW and PTB infants, smaller
infants within the normal weight range may also be at in-
creased risk for cardiovascular disease, diabetes, and mental
illness across the life span [5, 9, 10].

The causes of birth outcome disparities are complex and
unclear. Both a purely genetic explanation and the argument
that race is simply a proxy for socioeconomic status (SES)
have been largely refuted. The infants of foreign-born Black
women have birth weights closer to those of US-born Whites
than to those born to US-born Blacks [11, 12]. Furthermore,
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across generations, the birth outcomes of Black women get
worse with more years spent in the United States [13]. Al-
though women of lower SES have more adverse birth out-
comes, racial/ethnic differences remain within all SES levels
and, in fact, widen with higher SES [14]. The Hispanic para-
dox of relatively good birth outcomes among poor Hispanic
women further refutes SES as a singular explanation [15, 16].
Additionally, although racial differences in prenatal care are
documented, expansion of insurance coverage and greater
rates of early prenatal care have not resulted in better birth
outcomes for any group [17–19], indicating that access to care
alone will not resolve the disparities.

Myriad other social factors, medical conditions, maternal
behaviors, and psychological stressors have been considered
as explanations for birth outcome disparities. In spite of racial/
ethnic differences in various biopsychosocial factors among
pregnant women, these factors alone do not seem to explain
the differences in adverse birth outcomes [20, 21]. The effects
of maternal stress on birth outcomes have been broadly stud-
ied [22–27]. However, studies examining racial differences in
perceived stress, mechanisms, biomarkers of stress during
pregnancy, and response to stress-related interventions have
shown mixed results [28–31]. The theories of “weathering”
and “allostatic load” posit that cumulative stress results in
premature aging across multiple physiological systems that
could explain racial/ethnic disparities across health outcomes
[32, 33], but empirical evidence is inconclusive. These poten-
tial mechanisms are consistent with the theoretical explanation
that the social construct of race/ethnicity in the USA results
both in greater cumulative stress and greater exposure to
particular stressors such as discrimination and trauma which
in turn accounts for birth outcome disparities [20, 21, 34, 35].

We are unaware of any studies examining racial/ethnic
differences in maternal characteristics and birth outcomes
within a high-risk obstetrics clinical setting. Given the unan-
swered question of the relative contribution of medical, psy-
chological, and social stressors to birth outcome disparities,
we wanted to look within a “real world” setting with a high
prevalence of these factors among a diverse group of pregnant
women. The San Francisco General Hospital High-Risk Ob-
stetrics (SFGH HROB) clinic provides a unique opportunity
to conduct this study. All pregnant women who receive care at
the clinic are a part of a health care safety net system and thus
have relatively low SES, and most have substantial psycho-
social stressors often including trauma exposure over the life
course [36, 37]. This clinic also provides rich racial/ethnic
diversity allowing for inclusion and comparison of groups
beyond the most documented Black/White disparities. We
hypothesized that within this setting, racial/ethnic disparities
might be lessened since all women were at risk. In particular,
we theorized that the gap usually seen between Black and
White birth outcomes would decrease. We further hypothe-
sized that inadequate prenatal care utilization (i.e., missed

appointments) and/or comorbid medical and psychiatric ill-
ness would be associated with more adverse birth outcomes
across all groups in this high-risk population.

Methods

Study Setting and Population

This retrospective, chart review study was conducted using
data from the SFGHHROB clinic. SFGH functions as a safety
net healthcare facility in a diverse, urban setting in Northern
California. The multidisciplinary SFGH HROB clinic re-
ceives referrals from community-based prenatal providers
throughout San Francisco County. Patients are referred for
both psychiatric and obstetric concerns that require specialist
care. Within the clinic, obstetricians, psychiatrists, nurses,
nutritionists, psychologists, and social workers provide inte-
grated health care and multidisciplinary rounds occur weekly
to discuss patient care plans.

Chart Abstraction and Variables

Women were eligible for inclusion if they were referred to the
Obstetric or Psychiatry specialties of the clinic from October
through December 2008 regardless of clinic appointment
attendance. Patient name and date of birth from the referral
list were matched to the electronic medical record (EMR).
Using this record, chart abstraction of demographic and clin-
ical information was performed by two research assistants. To
examine the relationship between maternal characteristics and
birth outcomes, our final sample was limited to women who
had live, singleton infants with medical information available
in the EMR.

Maternal demographic characteristics abstracted from the
EMR included race/ethnicity, age, and English language us-
age. Obstetric data included gravidity, parity, diagnosis of
gestational or other diabetes during pregnancy, and delivery
by Cesarean section. Other information collected on maternal
health and health-related behaviors included current or past
psychiatric diagnoses, obesity, hypertension, smoking history,
and illicit drug use. Data on health care use included specialty
of referral (Obstetrics or Psychiatry), rate of Obstetric appoint-
ment attendance in the HROB clinic, and number of days
spent in the hospital at delivery. For the infants, we abstracted
information on sex, gestational age at birth (as recorded by
clinicians using last menstrual period and ultrasound dating),
and birth weight.

Approval for this study was obtained from the Institutional
Review Boards at the University of California San Francisco
and at San Francisco General Hospital.
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Statistical Analyses

We used Chi-square tests for categorical variables and general
linear models, with post hoc tests for pairwise comparisons,
for continuous variables. To maintain consistency in analysis
for all pairwise comparisons, White was used as the referent
race/ethnicity category. Simultaneous multiple linear regres-
sion was used to examine relationships between maternal and
infant characteristics and continuous measures of birth weight
and gestational age at birth. For dichotomous indicators of
LBWand PTB, simultaneous multiple logistic regression was
used. In regression models, theoretically relevant variables
that differed significantly by race/ethnicity were included in
our analysis of maternal and infant characteristics. All statis-
tical analyses were conducted using SAS 9.2.

Results

Two hundred sixty-six women were referred to the SFGH
HROB clinic during the 3-month study period. Four women
were dropped from analysis because their race/ethnicity was
recorded as other than White, Black, Hispanic, or Asian.
Forty-one of the remaining 262 women had no record of
delivery at SFGH (delivery elsewhere (6), terminated preg-
nancy (11), no information about delivery or termination
(24)). Of these 221 women with documented delivery at
SFGH, there were 6 sets of twins, 2 stillbirths, and 11 other-
wise eligible mother–infant pairs without a recorded birth
weight. This resulted in 202 mother-singleton-infant pairs
available for analysis.

Table 1 shows maternal demographic and clinical charac-
teristics by race/ethnicity. The average age was 29.6 years.
Mean gravidity of women was 3.5 and mean parity was 1.4.
Our sample showed considerable racial/ethnic diversity rep-
resentative of the clinic overall, with the majority of women
identified as Hispanic (57 %) and non-English speaking
(55 %). White women (12 %), Black women (16 %), and
Asian women (15 %) were equally represented. Overall, ma-
ternal clinical risk factors known to influence birth weight and
other adverse birth outcomes were prevalent as would be
expected in this setting. Medical and psychiatric risk factors
included high rates of diabetes (42%; 18% pre-existing, 82%
gestational), obesity (22 %), hypertension (27 %), current or
previous psychiatric diagnoses (37 %; including mood, anxi-
ety, and psychotic disorders), history of illicit drug use (19 %),
and history of smoking (10 %). The majority of women
(73 %) were referred for Obstetrics appointments only, 17 %
were referred for Psychiatry only, and 10 % were referred for
both.

There were no significant differences among racial/ethnic
groups for age, type of referral to the HROB clinic, obesity,
hypertension, number of days in the hospital, or rate of

Cesarean section. For all other maternal characteristics mea-
sured, racial/ethnic differences were found. Black women had
the highest gravidity (5.3) and parity (2.1) and Asian women
had the lowest gravidity (2.7) and parity (0.9). White women
were less likely to attend their Obstetric clinic appointments
(45 % attended none) compared with women who were Black
(24 %), Hispanic (12 %), or Asian (7 %). Half of the Hispanic
and Asian women in our sample had a diagnosis of diabetes,
contrasted with 28 % of Black women and 13 % of White
women. Prevalence of psychiatric diagnosis was higher
among White (54 %) and Black (53 %) women and lower
for Hispanics (32 %) and Asians (23 %). Racial/ethnic differ-
ences in history of illicit drug use were substantial, with the
highest rates among Whites (63 %) and Blacks (56 %) and
much lower rates for Hispanic (3 %) and Asian (7 %) women.
A similar pattern was seen for smoking history with highest
rates among Whites (42 %) followed by Blacks (25 %) and
significantly different from Asians (3 %) and Hispanics (2 %).

Table 2 shows infant outcomes by maternal race/ethnicity.
Women in our sample gave birth to a greater percentage of
males (58 %) than females (42 %; p=0.02). The mean gesta-
tional age at birth was 38.5weeks and the average birth weight
was 3,282 g. Overall rates of adverse birth outcomes were
15 % PTB, 10 % LBW, and 7 % high birth weight (HBW;
defined as >4,000 g). Racial/ethnic differences in adverse
birth outcomes were not significant, although Black women
had the highest rates of PTB (23 %) and LBW (22 %), and no
HBWs. White women had the lowest rates of LBW (4 %), the
highest rates of HBW (21 %), and no PTBs. Continuous
measures of birth weight and gestational age did show
racial/ethnic differences. Post hoc comparisons showed the
Black/White difference was significant for both birth weight
(p=0.002) and gestational age (p=0.01) with infants of Black
mothers weighing less and being born earlier than Whites.
Asian and Hispanic infants had gestational ages and birth
weights in between those of their White and Black counter-
parts; their values were not significantly different from
Whites.

Table 3 reports the results of two separate linear regression
models examining associations between maternal characteris-
tics on gestational age and birth weight as continuous vari-
ables. Since female infants had lower birth weights than males
(p=0.04), we included infant sex in these analyses. In each
model, we also included maternal characteristics that showed
racial/ethnic differences (language, parity, diabetes, psychiat-
ric diagnosis, illicit drug use, and smoking history). Black
race/ethnicity was the only maternal characteristic associated
with birth weight (p<0.001); the birth weights of Black infants
were significantly lower than those of Whites. Other races/
ethnicities did not show significant differences from Whites.
When infants born earlier than 37 weeks of gestational age
were removed from the model, the average birth weight of
Black infants was still significantly less thanWhites (p=0.02),
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Table 1 Maternal characteristics by race/ethnicity

Characteristic Total
(N=202)

White (n=24
(12 %))

Black (n=32
(16 %))

Hispanic (n=116
(57 %))

Asian (n=30
(15 %))

p

Age (years, mean (SD)) 29.6 (6.0) 28.9 (5.1) 29.3 (6.9) 29.4 (5.9) 31.4 (5.9) 0.34

English speaking (%) 45 96 100 20 43 <0.001b,c

Gravidity (mean (SD)) 3.5 (2.5) 4.4 (3.0) 5.3 (3.0) 3.0 (2.2) 2.7 (1.6) <0.001c

Parity (mean (SD)) 1.4 (1.4) 1.4 (1.3) 2.1 (1.9) 1.4 (1.2) 0.9 (1.0) 0.005

Referral type (%) 0.51

OB only 73 67 72 71 87

Psych only 17 17 22 19 3

Both 10 17 6 10 10

OB appointment attendance rate (%) <0.001b,c

None 17 45 24 12 7

Some 33 25 48 33 24

All 50 30 28 55 69

Diabetes (%) 42 13 28 50 50 0.005b,c

Obesity (%) 22 33 28 22 7 0.12

Hypertension (%) 27 33 44 23 20 0.10

Psychiatric diagnosis (%) 37 54 53 32 23 0.02b,c

Illicit drug use (%) 19 63 56 4 7 <0.001b,c

Smoking (%) 10 42 25 2 3 <0.001b,c

Number of days in hospital after delivery
(mean (SD))

3.4 3.1 4.1 3.2 3.5 0.07

Cesarean section (%) 29 29 34 27 33 0.80

Logistic regression was used to compare racial/ethnic groups on dichotomous, ordinal, and nominal variables. General linear models were used to
compare racial/ethnic groups on continuous variables
a Blacks differ from Whites at p<0.05
bHispanics differ from Whites at p<0.05
cAsians differ from Whites at p<0.05

Table 2 Infant outcomes by maternal race/ethnicity

Characteristic Total
(N=202)

White (n=24
(12 %))

Black (n=32
(16 %))

Hispanic (n=116
(57 %))

Asian (n=30
(15 %))

P

Infant sex (%) 0.33

Female 42 50 53 37 40

Male 58 50 47 63 60

Gestational age at birth
(weeks, mean (SD))

38.5 (1.9) 39.4 (1.2) 37.7 (2.6) 38.4 (1.7) 38.7 (2.3) 0.01a

Preterm birthd (%) 15 0 23 16 13 0.31

Birth weight (grams, mean
(SD))

3,282 (605.9) 3,593 (641.2) 2,974 (691.1) 3,299 (564.9) 3,295 (506.2) 0.002a

Low birth weighte (%) 10 4 22 9 10 0.15

High birth weightf (%) 7 21 0 7 3 0.07

Logistic regression was used to compare racial/ethnic groups on dichotomous, ordinal, and nominal variables. General linear models were used to
compare racial/ethnic groups on continuous variables
a Blacks differ from Whites at p<0.05
bHispanics differ from Whites at p<0.05
cAsians differ from Whites at p<0.05
d Pre-term birth=delivery before 37 weeks gestation
e Low birth weight=less than 2,500 g
f High birth weight=greater than 4,000 g
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confirming that differences between these groups remained
when PTBs were excluded. Furthermore, when gestational
age was included as a covariate in the model for birth weight,
Black infants remained smaller than White infants (p=0.02).
For gestational age, maternal diabetes (p=0.03) and Black
race/ethnicity (p=0.004) were significant predictors. Mothers
with diabetes delivered infants at an earlier gestational age.
Black infants were born at an earlier gestational age than
White infants whereas Asian and Hispanic infants did not
differ from White infants on this variable. Both models ex-
plained only 10 % of the variance in the outcomes.

To test the effect of prenatal care, for each outcome of birth
weight and gestational age, we examined regression models
including a variable for the percent of Obstetrics appointments
attended. Although this eliminated 37 women who were only
referred to Psychiatry, we wanted to account for a possible
influence of appointment attendance on birth outcomes. With
the smaller sample and Obstetrics appointment attendance
included in the model, the significant associations for Black
race/ethnicity remained for both outcomes (birth weight,
p<0.001; gestational age, p=0.008), indicating that lack of
attendance at prenatal appointments did not account for the
disparity. We also examined the effects on birth weight while
excluding HBW babies to assure that the high rates of White

HBW babies did not skew our results. In the model excluding
HBW babies, the association with Black race/ethnicity and
lower birth weight remained significant (p=0.01). In similar
logistic regression analyses examining PTB and LBW as
categorical outcomes, no statistically significant relationships
between maternal characteristics and infant outcomes were
observed. For both types of adverse outcomes, Black
race/ethnicity trended toward significance (PTB, p=0.07;
LBW, p=0.09).

We also conducted regression models with the continuous
variables of birth weight and gestational age to look at various
subgroups in our sample: (1) women with and without diabe-
tes and (2) Hispanic women only. Given the high rates of
diabetes in our sample and the potential influence of diabetes
on birth outcomes, we looked at regression models for each
outcome after splitting our sample into women with and
without diabetes. For women without diabetes, the significant
associations between Black race/ethnicity remained for both
outcomes (birth weight, p=0.002; gestational age, p=0.008).
However, in the regression models restricted to women with
diabetes, there were no longer any significant associations
between maternal characteristics, infant sex, and birth out-
comes. We also conducted the analyses restricted to Hispanic
women, since they were the majority group. These regression

Table 3 Regression analyses of
birth outcomes with maternal
characteristics and infant sex

Beta/estimate t value p 95 % confidence limits

Birthweight

Race/ethnicity (referent=white)

Black −603.02 −3.71 <0.001 −923.65, −282.40
Hispanic −227.68 −1.26 0.21 −583.70, 128.33
Asian −209.89 −1.10 0.27 −586.69, 166.90
English language 42.38 0.37 0.71 −184.83, 269.59
Parity 51.32 1.59 0.11 −12.50, 115.14
Diabetes −18.13 −0.20 0.84 −193.39, 157.13
Psychiatric diagnosis 56.89 0.62 0.54 −125.33, 239.11
Illicit drug use 45.83 0.31 0.75 −241.25, 332.90
Smoking history −166.31 −1.06 0.29 −475.72, 143.10
Infant sex (female) −175.10 −2.09 0.04 −340.24, −9.96
Gestational age

Race/ethnicity (referent=white)

Black −1.59 −2.95 0.004 −2.65, −0.53
Hispanic −0.66 −1.11 0.27 −1.84, 0.51
Asian −0.38 −0.60 0.55 −1.62, 0.86
English language −0.19 −0.51 0.61 −0.94, 0.56
Parity −0.004 −0.03 0.97 −0.22, 0.21
Diabetes −0.64 −2.18 0.03 −1.22, −0.06
Psychiatric diagnosis 0.14 0.47 0.64 −0.46, 0.75
Illicit drug use 0.62 1.27 0.20 −0.34, 1.58
Smoking history −0.39 −0.76 0.45 −1.41, 0.63
Infant sex (female) −0.28 −1.00 0.32 −0.82, 0.27
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models showed nonsignificant results for all variables. For all
regression models not shown, data is available on request.

Discussion

In our diverse “real world” examination of birth outcomes
among women with high-risk pregnancies in a healthcare
safety net setting, we have three primary findings: (1) high
rates of maternal medical and psychiatric illness as anticipat-
ed, but the overall rate of adverse birth outcomes was lower
than expected given the risk profile of our sample; (2) signif-
icant racial/ethnic differences in the maternal characteristics
measured; and (3) Black/White differences in birth weight and
gestational age despite the similarities in maternal risk profiles
for these groups.

Our sample showed significant maternal morbidity as
would be expected from a high-risk sample. Specifically,
42 % of women had diabetes and the majority of these
(82 %) had gestational diabetes mellitus (GDM). Thus women
with GDM constituted 35 % of our entire sample, a rate
substantially higher than the 3–5 % overall incidence of
GDM among pregnant women [38]. Additionally, 37 % of
women in our sample had a documented current or past
psychiatric diagnosis and 19 % a current or past history of
illicit drug use, as compared with reported rates of prenatal
depression from 6.5 to 18.4 % [39] and a 4.7 % prevalence of
illicit drug use among pregnant women [40]. In spite of the
substantial maternal morbidities within our sample, overall
rates of PTB (14.5 %) and LBW (10.4 %) were not much
higher than the nationally reported 2008 rates (12.3 and
8.18 %), respectively [1]. As the majority of women in our
sample are Hispanic, possible explanations for the overall
relatively good birth outcomesmay be the “Hispanic paradox”
[15, 16, 41] and/or particular efforts made by the SFGH clinic
to serve the Spanish-speaking population (e.g., provider lan-
guage concordance and other outreach programs). We could
not explore issues of nativity and acculturation because these
data were not available (but have been shown to interact
differently for various racial/ethnic groups in predicting birth
outcomes) [41, 42]. Another surprising finding was the greater
number of male births than females within our sample. A full
exploration of infant-sex ratios is well outside the scope of this
study; however, other studies on infant sex ratios have attrib-
uted births of more girls to maternal stress [43] and births of
more boys to maternal diabetes [44], two maternal character-
istics prevalent in our sample.

For many maternal characteristics (appointment atten-
dance, diabetes, psychiatric illness, drug use, and smoking),
our data showed a different pattern for Blacks and Whites
compared with Hispanic and Asian women. We are not aware
of another study in a high-risk population that has documented
this pattern for such a variety of characteristics, but our

findings are consistent with some previous studies. The find-
ing of equivalent rates of drug use among White and Black
women is consistent with other studies [45, 46]. Less drug use
and smoking among the Asian and Hispanic women is con-
sistent with studies showing more positive health-related be-
haviors and less drug use among foreign-born pregnant wom-
en in the USA [47, 48]. Although we did not have access to
nativity or immigration status data, given the percentage of
non-English speaking women in both our Asian and Hispanic
groups, it is likely that many of these women were recent
immigrants.

The difference in diabetes prevalence between racial/ethnic
groups is similar to previously reported patterns, with non-
White women having higher rates than White women [49,
50]. When we restricted our regression model predicting birth
outcomes to only the women in our sample with diabetes, all
associations between other maternal characteristics and birth
outcomes disappeared. This is consistent with other findings
that diabetes during pregnancy may impact maternal and
infant outcomes disparately for different racial/ethnic groups;
for example, chronic diabetes may increase risk for LBW
among Whites, Asians, and Hispanics, but does not appear
to have this effect for Blacks [50].

In spite of the similar maternal risk profiles between Blacks
and Whites in our high-risk sample, the well-known US
Black/White gap in birth outcomes remained. Black
race/ethnicity and female infant sex were the only variables
significantly associated with birth weight after accounting for
other known maternal risk factors including diabetes, psychi-
atric illness, illicit drug use, and smoking. Black women in our
sample had infants with a mean birth weight more than 600 g
lower than their White counterparts. Although many studies
emphasize the adverse effects of PTB and LBW, there is
evidence to support that over the lifecourse birth weight is
inversely associated with increased risk for diabetes [10],
mental illness [5], and coronary disease mortality [9] even
within the normal birth weight range. Furthermore, Black
race/ethnicity and maternal diabetes were the only variables
significantly associated with gestational age. On average,
infants of Black mothers were born almost 2 weeks earlier
than Whites. Although not statistically significant, adverse
birth outcomes of PTB and LBW were greatest for Black
women in our sample. In terms of low appointment atten-
dance, smoking, rates of illicit drug use, and psychiatric
diagnoses, Black and White women had similar maternal risk
profiles. In fact, White women were the most likely of all
groups to use illicit drugs and smoke tobacco and the least
likely to attend their OB appointments. Still, within our high-
risk sample, the Black/White gap in birth outcomes remains—
with Black infants being born earlier and weighing less than
Whites. Although not measured in our study, a possible con-
tributing factor includes the greater likelihood for Black wom-
en to have experienced racially based discrimination

J. Racial and Ethnic Health Disparities (2014) 1:12–20 17



compared with Whites [51]. The relationship between racial
discrimination and adverse birth outcomes has been discussed
elsewhere [29, 52, 53]; however, the mechanisms for such an
effect remain unclear.

Our study has several limitations. As a retrospective chart
review, the study is limited to data available within the EMR
and for women who delivered at SFGH. Therefore, we could
not obtain information about additional biopsychosocial fac-
tors likely to influence birth outcomes including individual
measures of SES, pre-pregnancy BMI, nutritional status, ges-
tational weight gain, experiences of discrimination, details of
psychiatric history, or maternal early life experiences. Second,
additional information about nativity and immigration status
would be valuable to further examine the Hispanic majority in
our sample. Finally, our study focuses on a specific clinic so
results may not be generalizable to other clinic settings or
pregnant women overall.

Our study also has significant strengths. To our knowledge,
studies of the well-known racial/ethnic birth outcome dispar-
ities in the USA have not previously been carried out in a
high-risk clinic population with many maternal risk factors.
Our results are strengthened by our attention to both LBWand
PTB as related yet distinct adverse birth outcomes and the
examination of birth weight and gestational age as continuous
variables [54]. Although the sample may not be generalizable,
the findings from this clinical setting can inform future work.
Our study not only highlights Black/White birth outcome
disparities but also has the advantage of substantial represen-
tation of other racial/ethnic groups, including a Hispanic ma-
jority, allowing comparisons.

Further work is needed to identify, understand, and inter-
rupt factors in the matrix of risk that contribute to ongoing
birth outcome disparities. Additional research is needed in
three areas—over the life course [21, 55, 56], in the broader
ecological environment [57, 58], and within the community
[59, 60]. The life course approach, with particular attention to
cumulative effects of poverty and discrimination, may predict
more accurately which women are at risk for adverse birth
outcomes and allow us to better focus efforts for interventions.
As Lu and Halfon carefully detail and our study replicates,
risk factors measured only during pregnancy do not adequate-
ly explain disparities [21], and a broader look at early experi-
ences and cumulative stressors is warranted. Future research
should also focus on the mechanisms of racial/ethnic differ-
ences in birth outcomes including interaction effects of
race/ethnicity with risk factors and other predictors. Our re-
sults illustrate that the availability of healthcare alone—even
multidisciplinary, innovative prenatal care targeted to high-
risk pregnancies—will not be sufficient to eliminate dispar-
ities. Our study adds to the growing literature documenting
that reducing disparities in birth outcomes is a complex prob-
lem that will require complex solutions [2, 3, 18, 61, 62].
Interventions aimed solely at individual behaviors are only

one small piece of the whole picture, and future work should
investigate how to appropriately tailor screening and interven-
tions to the specific needs of different racial/ethnic groups
within both community and healthcare settings.
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