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OBJECTIVE: To investigate racial disparities in perinatal
mortality in women with early access to prenatal care.

METHODS: A prospectively collected database from a
large, multicenter investigation of singleton pregnancies,
the FASTER trial, was queried. Patients were recruited
from an unselected obstetric population between 1999
and 2002. A total of 35,529 pregnancies with early access
to prenatal care were reviewed for this analysis. The
timing of perinatal loss was assessed. The following
intervals were evaluated: fetal demise at less than 24
weeks of gestation, fetal demise at 24 or more weeks of
gestation, and neonatal demise. Perinatal mortality was
defined as the sum of these three intervals.

RESULTS: The study population was 5% black, 22% His-
panic, 68% white, and 5% other. All minority races
experienced higher rates of intrauterine growth restric-
tion, preeclampsia, preterm premature rupture of mem-
branes, gestational diabetes, placenta previa, preterm
birth, very-preterm birth, cesarean delivery, light vaginal
bleeding, and heavy vaginal bleeding compared with the
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white population. Overall perinatal mortality was 13 per
1,000 (471/35,529). The adjusted odds ratios (95% confi-
dence intervals) for perinatal mortality (utilizing the white
population as the referent race) were: black 3.5 (2.5-4.9),
Hispanic 1.5 (1.2-2.1), and other 1.9 (1.3-2.8).
CONCLUSION: Racial disparities in perinatal mortality
persist in contemporary obstetric practice despite early
access to prenatal care.

(Obstet Gynecol 2006;107:625-31)

LEVEL OF EVIDENCE: II-2

acial disparity in perinatal outcomes within the

United States has been documented since the
early 1920s.! Despite improvements in perinatal sur-
vival among all races, the disparities between white
and nonwhite populations persist. The etiology of
these differences is uncertain; nevertheless, among
the most commonly cited explanations are racial
variations in socioeconomic status, prevalence of spe-
cific risk factors, and access to prenatal care.?

The concept of prenatal care was developed in
the United States in the early 1900s. The establish-
ment of regularly scheduled medical visits for preg-
nant women represents one of the most important
advances in obstetric care in the past century, and its
role in reducing fetal death is well established.?-
Variations in the access and utilization of prenatal
care reside along patient demographic, economic,
and racial lines.® The Federal government is cogni-
zant of variations in the utilization of prenatal care.
Healthy People 2010, a federal initiative launched
with the intent of eliminating racial disparities in
health, includes the goal of increasing early (first-
trimester) access to prenatal care to 90% of all preg-
nant women. However, the impact of this laudable
goal on this seemingly omnipresent disparity is uncer-
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tain. Can early access to prenatal care minimize racial
disparity in perinatal mortality in contemporary ob-
stetric practice?

MATERIALS AND METHODS

A prospectively collected database from a large,
multicenter investigation of singleton pregnancies, the
FASTER (First- and Second-Trimester Evaluation of
Risk) trial, was studied. The primary objective of this
trial, funded by the National Institute of Child and
Human Development, was to evaluate first-trimester
nuchal translucency along with first- and second-
trimester maternal serum markers as screening mo-
dalities for Down syndrome. Patients were recruited
from an unselected obstetric population between
1999 and 2002. Patients were enrolled between 1037
to 1397 weeks of gestation therefore ensuring early
access to prenatal care. Enrollment occurred at 15
centers distributed across 9 states. Institutional review
board approval was obtained at all sites. Upon initial
intake, baseline data were collected by self-adminis-
tered questionnaires. Patients were asked to identify
themselves as American Indian or Alaskan Native,
Asian or Pacific Islander, black (not of Hispanic
origin), white (not of Hispanic origin), Hispanic, or
other. Race was assigned based on patient response to
this question. Because of the relatively small numbers
who self-identified as American Indian or Alaskan
Natives and Asian or Pacific Islanders, these two
categories were combined with the other category for
the purposes of this analysis. When a patient indicated
more than one race, the patient was then assigned to
a single race by the data management group based on
a preestablished algorithm. Patients were recoded to a
single race with the following hierarchy: black, His-
panic, Asian, American Indian, and white.

Elective terminations and patients with incom-
plete demographic information were excluded. Preg-
nancies complicated by major structural anomalies or
aneuploidy were also excluded, leaving 35,529 preg-
nancies for analysis. The database contains detailed
antenatal, birth, and pediatric outcomes on a large,
racially diverse, obstetric population.

The following demographic characteristics were
assessed: age, education, marital status, body mass index
(BMI), tobacco use during pregnancy, illicit drug use
during pregnancy, alcohol consumption during preg-
nancy, medication use in pregnancy, pregestational di-
abetes, obstetric history (previous live birth, miscarriage,
and preterm delivery), utilization of assisted reproduc-
tive technologies and antihypertensive medication use
before pregnancy. In addition, 12 pregnancy complica-
tions, defined in a previous publication” were recorded.
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These included intrauterine growth restriction (IUGR),
gestational hypertension, preeclampsia, preterm labor,
preterm premature rupture of the membranes (PROM),
gestational diabetes mellitus (diabetes with onset during
pregnancy and/or only symptomatic during preg-
nancy), placental abruption, placenta previa, preterm
birth, very-preterm birth (less than 32 weeks of gesta-
tion), cesarean delivery, light (vaginal) bleeding, and
heavy (vaginal) bleeding. Gestational age was assigned
by first-trimester crown rump length.

The timing of perinatal loss was assessed. The
following time intervals for perinatal loss were evalu-
ated: fetal demise at less than 24 weeks, fetal demise
at 24 or more weeks of gestation, and neonatal
demise. Perinatal mortality was defined as the sum of
these three categories.

Differences in background characteristics and
pregnancy complications were compared by race
using analysis of variance for continuous characteris-
tics and x? tests for categorical characteristics. Means
and standard deviations of continuous variables and
percentages of categorical variables were estimated
for each race. Four distinct outcomes were consid-
ered: fetal demise at less than 24 weeks of gestation,
fetal demise at 24 or more weeks of gestation, neona-
tal demise, and perinatal mortality. Estimates and
95% confidence intervals of the incidence of each
outcome were calculated. Unadjusted and adjusted
odds ratios with 95% confidence intervals were esti-
mated for each race utilizing the white race as the
referent group. Odds ratios were then adjusted for
racial variations in demographics (Table 1), preg-
nancy complications (Table 2), and site of enrollment.
In exploratory analyses the effect of race on perinatal
mortality was investigated in specific subgroups.

RESULTS

A total of 35,529 pregnancies with early access to
prenatal care were reviewed for this analysis. Race
was distributed in the population in the following
manner: 5% black, 22% Hispanic, 68% white, and 5%
other. A total of fifteen patients indicated more than
one race and were assigned to a single minority
population. None of these patients experienced a
perinatal loss. The demographic differences between
the study populations are depicted in Table 1. Demo-
graphic characteristics were significantly different be-
tween the racial groups. In more general terms,
members of all the minority races had higher BMIs,
reported increased use of antihypertensive medica-
tion before pregnancy, and were more likely to have
had pregestational diabetes than the white (referent)
race. The black and Hispanic populations were

OBSTETRICS & GYNECOLOGY



Table 1. Differences in Background Characteristics by Race

Black Hispanic White Other

Characteristic (n = 1,803) (n =7,762) (n = 24,221) (n = 1,743) P
Mean (SD) maternal age (y) 28.7 (6.3) 27.6 (5.9) 31.7 (5.2) 30.9 (5.4) <.001
Mean (SD) education (y) 13.5 (2.3) 12.1 (2.9) 15.1 (2.2) 15.1(1.9) <.001
Married (%) 694 (38.5) 3625 (46.7) 92138 (91.4) 1558 (89.4) < .001
Mean (SD) body mass index 98.5 (7.2) 96.1 (5.4) 93.6 (4.6) 24.5 (4.9) <001
Tobacco use during pregnancy (%) 146 (8.1) 342 (4.4) 1138 (4.7) 52 (3.0) <.001
Illicit drug* use during pregnancy (%) 49 (2.7) 78 (1.0 218 (0.9) 14 (0.8) <.001
Alcohol use during pregnancy (%) 20 (1.1) 85 (1.1) 630 (.2.6) 37 (2.1) <.001
Medication use during pregnancy (%) 600 (33.3) 1964 (25.3) 10149 (41.9) 640 (36.7) <.001
Pregestational diabetes (%) 47 (2.6) 109 (1.4) 194 (0.8) 23 (1.3) <.001
Previous live birth (%) 986 (54.7) 4657 (60.0) 12982  (53.6) 819 (47.0) <.001
Previous miscarriage (%) 552 (30.6) 2034 (26.2) 6346 (26.2) 443 (25.4) <.001
Previous preterm birth (%) 184 (10.2) 551 (7.1) 1550 (6.4) 106 (6.1) < .001
Current pregnancy result of assisted

reproductive technology (%) 36 (2.0 85 (1.1) 1550 (6.4) 99 (5.7) <.001
Antihypertensive medication use prior

to pregnancy (%) 44 (2.4) 51 (0.7) 136 (0.6) 13 (0.8) <.001

Data are presented as mean (standard deviation [SD]) or n (percentage).
All P values for analysis of variance tests for differences in means and y? tests for differences in proportions across racial groups.

* Includes cocaine, marijuana, and heroin.

younger, had fewer years of formal education, and
were less likely to be married than the white and other
populations. The black population reported nearly
twice the rate of smoking and four times the rate of
antihypertensive medication use before pregnancy
compared with the white population. The black pop-
ulation was also most likely to have used illicit drugs
while members of the white population were most
likely to have consumed alcohol during the preg-
nancy. The distribution of pregnancy complications

among the various races is depicted in Table 2. All
minority races experienced higher rates of IUGR,
preeclampsia, preterm PROM, gestational diabetes,
placenta previa, preterm birth, very preterm birth,
cesarean delivery, light vaginal bleeding, and heavy
vaginal bleeding compared with the white population.

The frequency of perinatal mortality for the entire
study population was 13 per 1,000 (471/35,529) and
race specific perinatal mortality varied from 10 to 42
per 1,000 (Table 3). The incidence and timing of the

Table 2. Frequency of Pregnancy Complications by Race
Black Hispanic White Other

Characteristic (n = 1,803) (n =7,762) (n = 24,221) (n = 1,743) P*
IUGR 31(1.7) 101 (1.3) 242 (1.0) 21 (1.2) < .009
Gestational hypertension 96 (5.3) 225 (2.9) 1211 (5.0) 61 (3.5) <.001
Preeclampsia 67 (3.7) 210 (2.7) 484 (2.0) 38 (2.2) <.001
Preterm labor 99 (5.5) 979 (3.5) 1356 (5.6) 91 (5.2) < .001
Preterm PROM 49 (2.7) 140 (1.8) 363 (1.5) 31 (1.8) < .002
Gestational diabetes 83 (4.6) 349 (4.5) 678 (2.8) 120 (6.9) <.001
Placental abruption 13(0.7) 31(0.4) 194 (0.8) 14 (0.8) <.003
Placenta previa 13 (0.7) 47 (0.6) 121 (0.5) 17 (1.0) <.090
Preterm birth' 188 (10.4) 567 (7.3) 1574 (6.5) 131 (7.5) < .001
Very preterm birth* 97 (5.4) 186 (2.4) 315 (1.3) 35 (2.0) <.001
Cesarean delivery 526 (29.2) 2065 (26.6) 5353 (22.1) 450 (25.8) <.001
Light bleeding® 974 (15.2) 1025 (13.2) 3003 (12.4) 230 (13.2) < .001
Heavy bleeding! 40 (2.2) 186 (2.4) 315 (1.3) 31(1.8) <.001

IUGR, intrauterine growth restriction; PROM, premature rupture of membranes.
Data are presented as n (percentage).

* Pvalues for y? tests for differences in proportions across racial groups.

T Birth prior to 37 weeks of gestation.

# Birth prior to 32 weeks of gestation.

$ Vaginal spotting within the 4 weeks prior to study enrollment.

I'Vaginal bleeding similar to menses within the 4 weeks prior to study enrollment.
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Table 3. Outcomes by Race

Black Hispanic White Other

Outcome (n = 1,803) (n =7,762) (n = 24,221) (n = 1,743) P
Fetal demise at < 24 wk of gestation

Rate (per 1,000) 29.4 11.1 6.9 10.3 -

Crude OR (95% CI) 4.4 (3.2-5.9) 1.6 (1.2-2.1) - 1.5 (0.9-2.4) <.001

Adjusted* OR (95% CI) 3.2 (2.2-4.8) 1.4 (1.0-2.1) 1.7 (1.0-2.7) <.001
Fetal demise at = 24 wk of gestation

Rate (per 1,000) 8.3 3.9 2.4 4.0 -

Crude OR (95% CI) 3.5 (2.0-6.2) 1.6 (1.0-2.5) - 1.7 (0.8-3.7) <.001

Adjusted* OR (95% CI) 3.1 (1.5-6.2) 1.6 (0.8-2.9) - 1.7 (0.8-3.8) <.013
Neonatal demise’

Rate (per 1,000) 4.4 0.9 0.7 2.3 -

Crude OR (95% CI) 6.3 (2.7-14.7) 1.3 (0.5-3.1) - 3.3 (1.1-9.7) <.001

Adjusted* OR (95% CI) 9.9 (3.2-30.5) 2.2 (0.7-6.4) - 4.2 (1.4-13.0) <.001
Perinatal mortality*

Rate (per 1,000) 42.1 15.9 10.0 16.6 -

Crude OR (95% CI) 4.3 (3.3-5.6) 1.6 (1.3-2.0) - 1.7 (1.1-2.5) <.001

Adjusted* OR (95% CI) 3.6 (2.6-5.0) 1.5 (1.1-2.1) - 1.8 (1.2-2.7) <.001
Perinatal mortality 2°

Rate (per 1,000) 12.7 4.8 3.1 6.3 -

Crude OR (95% CI) 4.2 (2.6-6.7) 1.5 (1.0-2.3) - 2.0 (1.1-3.9) <.001

Ajusted* OR (95% CI) 4.2 (2.3-7.5) 1.7 (1.0-2.9) - 2.2 (1.2-4.2) <.001

OR, odds ratio; 95% CI, 95% confidence interval.
P values for crude odds ratios based on x? tests for differences in proportions across racial groups. P values for adjusted ORs based on
multiple logistic regression analysis testing significance of ORs for each race as compared with white race.
* Odds ratios generated for each race as compared with white race, adjusting for maternal age, education, marital status, body mass index,
tobacco use during pregnancy, illicit drug use during pregnancy, alcohol use during pregnancy, medication use during pregnancy,
pregestational diabetes, obstetric history (history of previous live birth, miscarriage, and preterm delivery), use of assisted reproductive
technologies, antihypertensive medication use prior to pregnancy, and site of enrollment.
TDue to the small numbers of neonatal demise, effects should be interpreted with caution.

* Defined as fetal demise at less than 24 weeks of gestation plus fetal demise 24 or more weeks of gestation plus neonatal demise
S Defined as fetal demise 24 or more weeks of gestation plus neonatal demise.

perinatal loss sustained by each race are depicted in
Table 3.

Utilizing the white population as the referent
population, odds ratios with 95% confidence intervals
were generated to explore the crude effect of race on
the incidence of perinatal mortality: black 4.3 (3.3-
5.6), Hispanic 1.6 (1.3-2.0), and other 1.7 (1.1-2.5).
All minorities experienced significantly more perina-
tal mortality with the black population having the
highest number, followed by the other and Hispanic
populations, respectively (Table 3). The black popu-
lation, which comprised only 5% of the study popu-
lation, had 16% of the perinatal mortality. In addition,
the black population sustained significantly more loss
at each and every interval throughout the pregnancy
and the neonatal period. After controlling for the 14
demographic characteristics listed in Table 1 and site
of enrollment, race remained a significant predictor of
perinatal mortality in all three groups (Table 3). To
assess possible confounding effects of patient demo-
graphics, enrollment site, and pregnancy complica-
tions on the observed racial disparities, a fully ad-
justed model was developed. This model

incorporated all 14 variables in Table 1 and site of
enrollment along with the following pregnancy com-
plications: gestational hypertension, preeclampsia,
IUGR, gestational diabetes, and preterm PROM.
After adjustment for these variables, the following
odds ratios (with 95% confidence intervals) for peri-
natal mortality were generated: black 3.5 (2.5-4.9),
Hispanic 1.5 (1.2-2.1), and other 1.9 (1.3-2.8). Sec-
ondary exploratory analyses revealed the single most
important predictor of perinatal mortality in the study
population was preterm PROM. This complication
occurred in 67 (14%) of the 471 perinatal losses.
When the sample was stratified by the occurrence of
preterm PROM (subgroups of women with and with-
out preterm PROM) the effect of black race persisted
in both subgroups. The odds ratios (95% confidence
interval) for perinatal mortality in women with and
without preterm PROM were 5.5 (2.3-13.0) and 2.8
(2.0-3.8), respectively, for black as compared with
white women.

When the definition of perinatal mortality was
restricted to a fetal demise at 24 or more weeks of
gestation and a neonatal demise, the overall perinatal
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mortality rate for the entire study population de-
creased to 4 per 1,000 (146/35,529). However, racial
disparities in both the crude and adjusted models
remain and are presented in Table 3.

DISCUSSION

Despite first-trimester initiation of prenatal care, mi-
nority pregnancies experienced more perinatal mor-
tality when compared with pregnancies in the white
population. The persistence of excess perinatal mor-
tality in the minority populations after controlling for
differences in patient demographics, pregnancy com-
plications, and site of enrollment implicates race as an
independent etiologic factor. However, the knowl-
edge that genetic diversity exists as a continuum, with
no clear genetic breaks delineating these categories,?
renders this conclusion untenable. Once an immuta-
ble genetic explanation is removed from consider-
ation, optimism is fostered by the knowledge that all
other causative factors should be responsive to the
appropriate intervention(s).

Perhaps the etiology can be found not in race but
in the components that are inherent to race. Cultural
differences often parallel racial and ethnic lines and
manifest as variations in nutrition, stress, and compli-
ance with accepted medical standards as well as
countless other variables. The ability to identify and
capture the individual contributions of the innumer-
able components of a population’s culture represents
a formidable task. The difficulty of this task is only
increased when the search is limited to the finite
period of time encompassing a pregnancy. The inte-
gration of pediatric, obstetric, and geriatric databases
enabling the study of generations of individual fami-
lies has been proposed as a model to uncover and
pursue the implications of such variables.’

Low birth weight is a significant contributor to
neonatal and infant morbidity and mortality.!® Re-
view of national data reveals a nearly 2-fold incidence
of low birth weight in the black population compared
with the white population.!! However, birth weight
patterns of infants of African-born blacks have been
found to more closely resemble American-born
whites than American-born blacks.!? Similar negative
effects on birth weight have been observed in the
Hispanic community when stratifying by maternal
natality.!® These observations suggest a specific etio-
logic factor or factors endemic to American-born
minorities. The effect of birth weight was not assessed
in the above analysis and may have contributed to the
neonatal component of perinatal mortality.

The majority of the fetal losses in the study
population occurred before 24 weeks of gestation.
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The low perinatal mortality rate observed after the
omission of this first interval was likely achieved by
the exclusion of multiple gestations, major structural
anomalies, and fetuses with aneuploidy. Preterm
PROM occurred more often in minority races and
may have functioned as a surrogate for intrauterine
infection.

Among the strengths of this study is the pro-
spective nature in which the data were collected
and the inclusion of a large, unselected obstetric
population. These patients represent those cared
for by physicians in private offices in the various
communities, resident clinics at numerous teaching
centers, and the private offices of academicians in
tertiary care medical centers.

Obstetric-related epidemiological questions have
traditionally been addressed utilizing large state or
national datasets based on birth certificate data. The
validity of these datasets has been challenged in
multiple publications.'*"'” This study entailed a sec-
ondary analysis of the FASTER trial database which
was compiled by trained research nurses through
direct patient contact and chart review. However, the
original study design was not powered to detect racial
or ethnic disparities in perinatal mortality. Some
caution is warranted in the interpretation of our
results, especially in those outcomes with small num-
bers and wide confidence intervals. Nevertheless,
these findings are among the largest prospective
validations, in a contemporary population, of previ-
ously reported findings based on national data."'®

The factors commonly used in the determination
of adequacy of care include the timing of initiation,
total number of visits, and the gestational age of
delivery.!® Although the timing of initiation of care
may be stipulated by enrollment in the FASTER trial,
the frequency of visits and its relationship to the
timing of delivery were not evaluated. In addition, the
content of prenatal visits was not assessed. Differences
in content, specifically the degree in which ultra-
sonography, amniocentesis, and tocolytics are used,
has been shown to vary between racial groups.?’

Membership in a particular race was self-reported
by all patients included in the study. This technique
may be limited by multiple factors, including the
failure to identify patients and pregnancies of mixed
racial heritage. The utilization of the recoding algo-
rithm for women who indicated more than one race
served only to decrease the rates of perinatal mortality
in minority populations as none of these women had
a perinatal loss. In addition, the extent of participation
in activities which have known detrimental effects on
obstetric performance, such as smoking and illicit
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drug use during pregnancy, may have been underre-
ported by study participants.

Racial disparities in health outcomes are preva-
lent in the United States. Review of national data from
1990 to 2002 demonstrates no change in the non-
Hispanic black/non-Hispanic white ratio of perinatal
mortality and a 5% increase in the fetal mortality ratio
of these two groups.?! Differences in perinatal mortal-
ity comprise only a small piece of this complex
puzzle. However, as the differences observed in the
perinatal period and infancy are believed to play a
role in the acquisition of pathology diagnosed later in
life,” the elimination of these racial disparities must
be considered of paramount importance. There is no
doubt that the future will bring increased perinatal
survival and the improvement in survival will benefit
all races. However, the disparities between white and
nonwhite populations will continue unless specific
etiologies are identified and interventions are devel-
oped. Prenatal care, although unequivocally helpful
and necessary, remains insufficient in its present form
for minority women. Therefore, increasing early ac-
cess to current prenatal care systems in the effort to
minimize racial and ethnic disparities in perinatal
mortality is insufficient.
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