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he “Hispanic paradox”: an investigation of racial disparity
n pregnancy outcomes at a tertiary care medical center
aywood L. Brown, MD; Monique V. Chireau, MD, MPH; Yhenneko Jallah, MS; Daniel Howard, PhD
BJECTIVE: The purpose of this study was to examine racial dispari-
ies and the “Hispanic paradox” in pregnancy outcomes at a tertiary-
are medical center.

TUDY DESIGN: A cross-sectional study of pregnancy events was per-
ormed with information from the Duke University birth database. The
atter includes data on birth outcomes, cost, and health services fac-
ors. The final sample included 10,755 women with Medicaid insur-
nce, who gave birth during calendar years 1994-2004. Pregnancy co-
orbidities and outcome measures were identified by International
lassification of Diseases, 9th revision, and Current Procedural Termi-
ology (CPT) codes. Univariate and multivariate analyses were per-
ormed to compare racial/ethnic groups.

ESULTS: African-American women were younger and more likely to
e employed, to have a medical comorbidity, to remain in the hospital
oi: 10.1016/j.ajog.2007.04.036
can women had higher rates of preterm birth, small-for-gestational-
ge infants, preeclampsia, and stillbirths. There were no differences by
ace for gestational diabetes mellitus. With the use of white women as
he reference group, Hispanic women had lower odds for preterm birth
odds ratio, 0.66; 95% CI, 0.54-0.80), and African-American women
ad greater odds for preeclampsia (odds ratio, 1.30; 95% CI, 1.07-
.58) and small-for-gestational-age infants (odds ratio, 1.74; 95% CI,
.29-2.36). With the use of African-American women as the reference,
ispanic women were less likely than African-American women to ex-
erience any adverse pregnancy event, with the exception of gesta-

ional diabetes mellitus.

ONCLUSION: Poverty and insurance status does not explain differ-
nces in adverse pregnancy outcomes between African-American
omen and Hispanic women with Medicaid insurance.
or �4 days, and to have hospital charges of �$7500. African-Amer- Key words: Hispanic paradox, perinatal outcome, racial disparity

ite this article as: Brown HL, Chireau MV, Jallah Y, Howard D. The “Hispanic paradox”: an investigation of racial disparity in pregnancy outcomes at a
ertiary-care medical center. Am J Obstet Gynecol 2007;197:197.e1-197.e9.

he racial disparity in perinatal out-
comes between African-American

nd white women has been recognized
or decades and remains a major public
ealth concern. One of the more consis-
ent outcome variables, the percentage of
ow-birthweight infants, demonstrates
hese differences; 13.8% of African-
merican infants vs 7.0% of white in-

ants were born with low birthweight in
002.1 Low-birthweight infants have a
igher risk for morbidity and death,

which translates into significant dispar-
ity in infant mortality rates between Af-
rican-American and non-Hispanic
white women.

Minority race and socioeconomic dis-
advantage have long been associated
with ethnic differences in health out-
comes and, in particular, an increased
risk for delivery of a low-birthweight in-
fant.2,3 Because demographic patterns in
the United States have changed, the His-
panic population has become the second 

largest ethnic minority. By comparison
with the white population, Hispanic
women are disadvantaged socioeco-
nomically.3 The US female Hispanic
population is socioeconomically more
similar to the African-American female
population. Both Hispanic and African-
American families are more than twice as
likely as white families to live in poverty;
21.9% of Hispanic families and 24.7% of
African-American families live below the
federal poverty level, compared with
8.7% of non-Hispanic white families.4

However, minority race and socioeco-
nomic disadvantage for Hispanic
women in the United States have not
translated into rates of low birthweight
that are comparable with those for Afri-
can-American women. Rather, birth
outcomes for Hispanic women are simi-
lar to or better than those for white
women.5-9 This “Hispanic paradox” has
been noted in several studies.8-10

Trends in population growth over the
last 2 decades have led to a change in ra-
cial demographics in the southeastern
region of the United States, with an in-
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rease in Hispanic immigration. Access

n Journal of Obstetrics & Gynecology 197.e1



t
i
r
p
b
n
C
m
a
T
t
e
b
t
p

i
o
l
t

S
A
e

D
t
c
f
b
(
b
b
B
e
i
d
a
w
r
w
o
s
f
t
i
p
D

a
o
y

w
w
1
w
s
d
i
k
a
v
w
d
F
h
w
w
w
c
e

*

SAAOG Meeting Papers www.AJOG.org

1

o affordable prenatal care, particularly
n rural communities of the southeastern
egion, likely would equate into more
regnancy complications and poorer
irth outcomes. In fact, a report on preg-
ant Medicaid beneficiaries in South
arolina showed that young Hispanic
others have a higher risk for potentially

voidable pregnancy complications.11

hat report is somewhat contradictory
o other findings that associate Hispanic
thnicity with birth outcomes compara-
le with those of white women, irrespec-
ive of lower use of health services such as
renatal care.6,12

The purpose of this study was to exam-
ne the Hispanic paradox in perinatal
utcomes in an ethnically diverse popu-

ation that received care at a southeastern
ertiary medical center.

TUDY DESIGN
cross-sectional study of pregnancy

FIGURE
Birth encounters by year and race

Some women had multiple births during this
vents was performed with the use of the c

97.e2 American Journal of Obstetrics & Gynecol
uke University birth database. This da-
abase contains detailed demographic,
ost, health service, and outcomes data
or all admissions for women who gave
irth at Duke University Medical Center
DUMC) in Durham, NC, from Decem-
er 1978-January 2005 (n � 42,263
irths). DUMC Institutional Review
oard approval was obtained to conduct
xempt human studies. Hospital admin-
strative data were converted into SAS
atasets (SAS Institute, Cary, NC), and
nalyses were conducted with SAS soft-
are. The study population included Af-

ican American, white, and Hispanic
omen who used Medicaid as the source
f payment for delivery costs. The Figure
hows birth encounters by year and race
or Medicaid recipients and demonstrates
he threshold for growth of Hispanic births
n the mid 1990s, at which time �50 His-
anic women per year gave birth at
UMC. As such, our sampling frame in-

Medicaid recipients giving birth at

iod.
luded only the period 1994-2004. There t

ogy AUGUST 2007
ppears to be a new immigrant population
f Mexican-born women, which has not
et had time to acculturate.

We restricted the sample of 21,381
omen who received Medicaid to 10,755
omen who gave birth in calendar years
994-2004. Non-Medicaid recipients
ere excluded to control for insurance

tatus. Women were excluded if medical
ata were missing, they had �1 delivery

n a calendar year, were classified as un-
nown race/ethnicity, or their recorded
ge of delivery was �11 years. Chart re-
iew indicated that, for several of these
omen, their own birth admission and
elivery admission data were conflated.
or women who had �1 birth in the co-
ort, only the first birth for that woman
as included in the analysis. Women
ho had a medical comorbidity and
omen who experienced a pregnancy

omplication or adverse pregnancy
vent were identified by the Interna-

ke Medical Center (1979-2004)*
of Du

per
ional Classification of Diseases, 9th re-
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ision (ICD-9), and Current Procedural
erminology (CPT) codes. Outcomes

hat were studied included preeclampsia
ICD-9 codes 642.4-642.7), gestational
iabetes mellitus (GDM; ICD-9 code
48.0 and 648.8), placental abruption
ICD-9 code 641.2), preterm birth
ICD-9 code 644.2), small for gestation
ge (SGA; ICD-9 code 656.5), fetal
eath/stillbirth (ICD-9 codes 656.4,
68.0, 768.1, V27.1, V27.3, and V27.4),
nd maternal death (ICD-9 codes 674.9
nd 761.6). Additionally, diagnosis-re-
ated group ICD-9 code was used to in-
icate fetal death, and hospital discharge
tatus codes for in-hospital death were
sed to identify maternal deaths. Pre-

erm birth was defined as delivery age of
37 completed weeks’ gestation, and

GA was defined as a birthweight below
he 10th percentile for gestational age.

tatistical analysis
ifferences in frequency of adverse preg-
ancy outcomes by race/ethnicity were

ested initially with the use of �2 tests.
ogistic regression models that used
ace/ethnicity as a single explanatory
ariable were then used to estimate un-
djusted odds ratios (ORs) for the risk of
dverse pregnancy outcomes for Afri-
an-American and Hispanic women,
ith white women as the reference
roup. Because of the complexity of the
ertiary-care delivery population, multi-
le covariates that were related to ad-
erse pregnancy outcomes were identi-
ed a priori. Logistic regression was
epeated with adjustment for multiple
ovariates that were identified a priori.
hese included maternal age, employ-
ent status, residence (city of Durham,
urham County, NC, outside Durham
ounty), medical comorbidity, sub-

tance abuse, psychologic comorbidity,
ength of hospital stay, and total hospital
harges. Subsequent logistic regression
as performed to compare African-
merican and Hispanic women, with
frican-American women as the refer-
nce group. Individuals who lived out-
ide of North Carolina were not included

n regression analysis. (
ESULTS

able 1 shows the distribution of charac-
eristics by race/ethnicity for the study
opulation. Of the 10,755 women, 5555
51.7%) were African-American; 2263
21%) were white; and 2937 (27.3%)
ere Hispanic. African-American
omen were younger, more likely to be

mployed, have a medical comorbidity,
ave a hospital stay of �4 days, and incur
ospital charges of �$7500. Hispanic
omen tended to be unemployed, to live
ithin the city of Durham, and have

ewer medical comorbidities. White
omen had higher rates of psychologic

omorbidities and substance abuse.
Table 2 shows the distribution of preg-

ancy outcomes by race/ethnicity. Afri-
an-American women had significantly
igher rates of preterm birth (19.1%),
reeclampsia (10.2%), SGA infants
4.3%), placental abruption (2.0%), fetal
eath/stillbirth (1.7%), and maternal
eath (0.3%). There were no differences

n the percentage of GDM between the
acial/ethnic groups.

Table 3 shows the adjusted ORs that
ompare outcomes for Hispanic and Af-
ican-American women, with white
omen as the reference group. Hispanic
omen had lower odds for preterm birth

OR, 0.66; 95% CI, 0.54-0.80). African-
merican women had higher odds for
reeclampsia (OR, 1.31; 95% CI, 1.07-
.58) and SGA (OR, 1.74; 95% CI,
.29-2.36).
In our logistic regression model, we

ound that for all racial/ethnic groups,
ounger age (11-17 years) was associated
ith higher odds for preterm birth and
reeclampsia but with lower odds for ab-
uption and GDM (data not shown).
lder age (�35 years) was associated
ith higher odds for GDM and fetal
eath. Residence outside the city and
ounty of Durham was associated with
igher odds for all adverse pregnancy
utcomes. This reflects the tertiary-care
eferral patterns of DUMC. The pres-
nce of medical comorbidity was associ-
ted with preterm delivery (OR, 1.22;
5% CI, 1.01-1.48), preeclampsia (OR,
.01; 95% CI, 1.64-2.46), SGA (OR, 1.79;
5% CI, 1.32-2.42), substance abuse

OR, 2.16; 95% CI, 1.51-3.08), and GDM m

AUGUST 2007 America
OR, 7.91; 95% CI, 6.34-9.87). Increased
dds for preterm birth, abruption, and
GA, but decreased odds for preeclamp-
ia, were associated with substance abuse.
he presence of psychiatric comorbidity
as associated with increased odds for fetal
eath. Not surprisingly, an increased

ength of maternal hospital stay was asso-
iated with preterm delivery because of an-
epartum admissions for preterm labor
nd premature rupture of membranes; in-
reased hospital charges were associated
ith preterm birth, preeclampsia, abrup-

ion, SGA, and GDM. For example, the
dds of having hospital charges of
$5,000 were 3.98 for preeclampsia and

.76 for placental abruption. The latter is a
eflection of the complexity and cost of
aternity care for women with these preg-

ancy complications.
Table 4 shows logistic regression re-

ults for risk factors for adverse preg-
ancy outcomes for Hispanic vs African-
merican women. For these groups,
ounger age was associated with de-
reased odds for abruption and GDM
ut with increased odds for preeclamp-
ia. Older age was associated with in-
reased odds for GDM and fetal death.
s was the case for all racial groups, res-

dence in North Carolina but outside
urham city and county was associated
ith increased odds for preterm birth.
he presence of medical comorbidity was
ssociated with increased odds for pre-
clampsia, SGA, and GDM, although the
resence of psychiatric comorbidity, sub-
tance abuse, length of stay, and hospital
harges was consistent with the findings
or all racial/ethnic comparisons.

Table 5 shows adjusted ORs for His-
anic vs African-American women for
dverse pregnancy outcomes, with Afri-
an-American women as the reference
roup. With the exception of GDM, His-
anic women were less likely than Afri-
an-American women to experience any
dverse pregnancy outcomes.

OMMENT
ocioeconomic disadvantage in the
nited States has been linked with
oorer health outcomes, which include
erinatal morbidity and death. For the

ost recent reporting year, the infant

n Journal of Obstetrics & Gynecology 197.e3
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ortality rate per 1000 births for non-
ispanic black women was 13.6, com-

ared with 5.7 for white women and 5.49
or Mexican women.13 In 2002, the low-
irthweight incidence in the US Latina
opulation was 6.5%, compared with
.95 for non-Latina white women and
3.4% for African-American women.14

he reason that socioeconomic disad-
antage has not translated into poorer
erinatal outcome in Hispanic women is
nclear. The healthy migrant theory sug-
ests that it is the healthiest Latinas who

TABLE 1
Distribution of characteristics of A
(n � 2937) who received Medicaid
Characteristic

Mean age at delivery (y)
..........................................................................................................

11-17
..........................................................................................................

18-24
..........................................................................................................

25-34
..........................................................................................................

35�
...................................................................................................................

Unemployed
...................................................................................................................

Location of residence
..........................................................................................................

Durham city
...................................................................................................................

Durham County, excluding Durham
city

..........................................................................................................

North Carolina address outside
Durham city and county

..........................................................................................................

US address outside North Carolina
...................................................................................................................

Medical comorbidity‡

...................................................................................................................

Substance abuse§

...................................................................................................................

Psychologic abnormality�
...................................................................................................................

Mean length of hospital stay (d)
..........................................................................................................

�3
..........................................................................................................

4-7
..........................................................................................................

�8
...................................................................................................................

Charges for hospital stay (mean)
..........................................................................................................

�$2000
..........................................................................................................

$2001-$5000
..........................................................................................................

$5001-$7500
..........................................................................................................

�$7501
...................................................................................................................

* First birth encounter during study period.
† �2 tests of differences between characteristics for African-A
‡ Includes extrinsic asthma, chronic pulmonary disease, diab
§ Includes alcoholism, drunkenness, cocaine abuse, marijuan
� Includes anxiety, depression, posttraumatic stress disorder,
mmigrate to the United States. This b

97.e4 American Journal of Obstetrics & Gynecol
ranslates into more positive birth out-
omes.15 This birth outcome advan-
age for Hispanic women transcends
arriers to health care, including lan-
uage difficulty.8,16 However, the so-
ial and cultural protective factors that
ead to positive birth outcomes among
ew immigrant Latin-American
omen appear to erode in subsequent
enerations.17 For example, in a study
mong low-income women, Mexican-
orn mothers had low-birthweight
ates of 3%, compared with a 14% low

can American (n � 5555), white (n
nd gave birth at Duke University Me
erall (n) African American (n) W

23 23
.........................................................................................................................

61 (14.5%) 1057 (19.0%)
.........................................................................................................................

46 (54.4%) 3099 (55.8%) 1
.........................................................................................................................

51 (26.5%) 1171 (21.1%)
.........................................................................................................................

97 (4.6%) 228 (4.1%)
.........................................................................................................................

80 (37.0%) 1603 (28.9%)
.........................................................................................................................

.........................................................................................................................

80 (62.1%) 3609 (65.0%)
.........................................................................................................................

70 (0.7%) 16 (0.3%)

.........................................................................................................................

80 (36.1%) 1876 (33.8%) 1

.........................................................................................................................

23 (1.1%) 54 (1.0%)
.........................................................................................................................

33 (7.7%) 556 (10.0%)
.........................................................................................................................

01 (5.6%) 351 (6.3%)
.........................................................................................................................

34 (1.2%) 43 (0.8%)
.........................................................................................................................

3 3
.........................................................................................................................

22 (81.1%) 4287 (77.2%) 1
.........................................................................................................................

20 (15.1%) 988 (17.8%)
.........................................................................................................................

13 (3.8%) 280 (5.0%)
.........................................................................................................................

41 5699 5
.........................................................................................................................

95 (4.6%) 244 (4.4%)
.........................................................................................................................

45 (51.6%) 2826 (50.9%) 1
.........................................................................................................................

27 (23.5%) 1285 (23.1%)
.........................................................................................................................

67 (15.5%) 1012 (18.2%)
.........................................................................................................................

can, white, and Hispanic race: tests for means were obtained fr

mellitus, and hypertension.

use, opioid abuse, and other drug abuse.

schizophrenia.
irthweight for US-born Mexican- e

ogy AUGUST 2007
merican mothers.17 A similar rela-
ionship has been seen when African-
merican women are compared with

oreign-born women of African
escent.18

This study was designed to examine
acial disparities in perinatal outcomes
t a tertiary-care referral center in the
outheastern region of the United States,
hich, over the last decade, has seen a

ignificant increase in births to immi-
rants. The goal was to look beyond pre-
erm birth and low birthweight and to

2263), and Hispanic women
al Center (1994-2004)*

e (n) Hispanic (n) P value†

25 �.0001
..................................................................................................................

(11.1%) 253 (8.6%) �.0001
..................................................................................................................

(55.9%) 1482 (50.5%)
..................................................................................................................

(27.5%) 1058 (36.0%)
..................................................................................................................

(5.5%) 144 (4.9%)
..................................................................................................................

(35.8%) 1566 (53.3%) �.0001
..................................................................................................................

..................................................................................................................

(33.2%) 2319 (79.0%) �.0001
..................................................................................................................

(1.8%) 14 (0.5%)

..................................................................................................................

(62.3%) 595 (20.3%)

..................................................................................................................

(2.7%) 7 (0.2%)
..................................................................................................................

(8.8%) 77 (2.6%) �.0001
..................................................................................................................

(10.7%) 8 (0.3%) �.0001
..................................................................................................................

(3.4%) 14 (0.5%) �.0001
..................................................................................................................

2 �.0001
..................................................................................................................

(79.9%) 2626 (89.4%) �.0001
..................................................................................................................

(15.6%) 278 (9.5%)
..................................................................................................................

(4.4%) 33 (1.1%)
..................................................................................................................

4945 �.0001
..................................................................................................................

(3.6%) 170 (5.8%) �.0001
..................................................................................................................

(51.1%) 1562 (53.2%)
..................................................................................................................

(25.5%) 666 (22.7%)
..................................................................................................................

(16.0%) 294 (10.0%)
..................................................................................................................

eneralized linear models.
fri �
a dic

Ov hit

24
......... .........

15 251
......... .........

58 265
......... .........

28 622
......... .........

4 125
......... .........

39 811
......... .........

......... .........

66 752
......... .........

40

......... .........

38 409

......... .........

1 62
......... .........

8 200
......... .........

6 242
......... .........

1 77
......... .........

4
......... .........

87 809
......... .........

16 354
......... .........

4 100
......... .........

55 889
......... .........

4 81
......... .........

55 157
......... .........

25 576
......... .........

16 361
......... .........

meri om g

etes

a ab
xamine the Hispanic paradox in preg-
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ancy outcomes in a diverse pregnancy
opulation. In comparison with Afri-
an-American women, Hispanic women
ad significantly lower rates for preterm
irth, SGA infants, fetal death, and other
utcome measures, except for GDM.
he percentages of medical comorbidi-

ies such as asthma, chronic pulmonary
isease, GDM, and hypertension were

ower for Hispanic women at 2.6%, in
omparison with white women at 8.8%
nd African-American women at 10.0%.
ncreased rates of medical comorbidities
mong African-American women, rela-
ive to Hispanic women, is a likely factor
n the significantly higher percentage of
frican-American women having a

onger hospital stay and hospital charges
f �$7500.

TABLE 2
Distribution of adverse outcomes
Adverse outcomes Af

N 55
...................................................................................................................

Preterm birth 10
...................................................................................................................

Abruption 1
...................................................................................................................

Preeclampsia 5
...................................................................................................................

GDM 2
...................................................................................................................

SGA infant 2
...................................................................................................................

Fetal death
...................................................................................................................

Maternal death
...................................................................................................................

Maternal death within 6 wk
...................................................................................................................

Maternal death within 1 y
...................................................................................................................

* �2 tests of differences between outcomes by race; probabil

TABLE 3
Results of logistic regression anal
received Medicaid and gave birth

Adverse outcomes

African Ame

P value

Preterm birth .0591
...................................................................................................................

Abruption .3137
...................................................................................................................

Preeclampsia .0074
...................................................................................................................

GDM .4627
...................................................................................................................

SGA infant .0003
...................................................................................................................

Fetal death .1303
...................................................................................................................

Analysis excludes patients who reside outside of North Caro

* Reference group is white; results were adjusted for age at d

medical comorbidity, substance abuse, psychologic abnormality,
As a tertiary-care referral center, a num-
er of births at DUMC are transfers from
utside the city and county. We therefore
xamined the racial/ethnic disparity para-
ox for women with city/county residence
s women who lived outside the city and
ounty. In this comparison of African-
merican and Hispanic women for pre-

erm birth, residence was only a significant
ovariate for those African-American
omen who lived outside the city and

ounty (OR, 1.54; 95% CI, 1.35-1.77; Ta-
le 4). In contrast, in the comparison of all
aces, all pregnancy outcomes, including
reterm birth, were higher for African-
merican women who lived outside the
ity/county.

Disparity in pregnancy-related mater-
al mortality rates between African-

race
n American (n) White (n)

2263
.........................................................................................................................

(19.1%) 400 (17.7%)
.........................................................................................................................

(2.0%) 40 (1.8%)
.........................................................................................................................

(10.2%) 182 (8.0%)
.........................................................................................................................

(4.7%) 118 (5.2%)
.........................................................................................................................

(4.3%) 70 (3.1%)
.........................................................................................................................

(1.7%) 31 (1.4%)
.........................................................................................................................

(0.3%) 3 (0.1%)
.........................................................................................................................

(0.1%) 1 (�.1%)
.........................................................................................................................

(0.0%) 0
.........................................................................................................................

alues for maternal death were obtained with the Fisher’s exact t

s of adverse outcomes by race for w
Duke University Medical Center (199
an H

OR 95% CI P

1.15 0.99-1.33 �
.........................................................................................................................

1.23 0.83-1.82
.........................................................................................................................

1.30 1.07-1.58
.........................................................................................................................

0.91 0.70-1.17
.........................................................................................................................

1.74 1.29-2.36
.........................................................................................................................

1.41 0.90-2.20
.........................................................................................................................

(n � 123 women).

ry (11-17 years, �35 years, with 18-34 years as reference), lo

length of hospital stay, and total hospital charges (�$5000, with �

AUGUST 2007 America
merican women and other racial/eth-
ic groups also speaks to obstetric
omorbidity being more prevalent in Af-
ican-American women (Table 1).19 Our
esearch shows no maternal deaths
mong Hispanic women at our institu-
ion, whereas there were 14 deaths
mong African-American women over
he decade that was under review. Higher

aternal mortality rates for African-
merican women appear to be the case,
ven though there were fewer Hispanic
omen giving birth.. This is consistent
ith a report on preventability of preg-
ancy-related death in North Carolina,
here 54% of maternal deaths were ex-
erienced by African-American women,
ompared with only 5% for women who
ere classified as other races.19 If poverty

Hispanic (n) P value*

2937
..................................................................................................................

246 (8.4%) �.0001
..................................................................................................................

31 (1.1%) .0076
..................................................................................................................

183 (6.2%) �.0001
..................................................................................................................

148 (5.0%) .5553
..................................................................................................................

62 (2.1%) �.0001
..................................................................................................................

24 (0.8%) .0055
..................................................................................................................

0 .0077
..................................................................................................................

0 .5461
..................................................................................................................

0 .7179
..................................................................................................................

accommodate small counts.

men in North Carolina who
2004)*
anic

lue OR 95% CI

001 0.66 0.54-0.80
..................................................................................................................

919 0.79 0.47-1.35
..................................................................................................................

954 0.94 0.74-1.19
..................................................................................................................

104 1.47 1.09-1.98
..................................................................................................................

230 1.10 0.74-1.64
..................................................................................................................

579 0.76 0.42-1.37
..................................................................................................................

n of residence (outside Durham, with Durham as reference),
by
rica

55
......... .........

59
......... .........

09
......... .........

64
......... .........

60
......... .........

39
......... .........

93
......... .........

14
......... .........

3
......... .........

2
......... .........
ysi o
at 4-
ric isp

va

.0
......... .........

.3
......... .........

.5
......... .........

.0
......... .........

.6
......... .........

.3
......... .........

lina

elive catio

$4999 as reference).
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1

nd access to care are major factors in
bstetric mortality rates, 1 might have
xpected to see a higher rate of mater-
al mortality in Hispanic women.
owever, maternal death, at least in

ur study population, is yet another
aradoxic finding.
The finding in this study of no statisti-

ally significant difference in the overall
revalence of GDM across racial/ethnic
roups was unexpected. Logistic regres-

TABLE 4
Results of logistic regression anal
African American women in North
Medical Center (1994-2004)

Preterm birth Pr

Characteristic OR† 95% CI OR

Age 11-17 y at delivery 1.14 0.96-1.36 1.
...................................................................................................................
Age �35 y at delivery 1.31 0.98-1.75 1.
...................................................................................................................
Lives in NC outside

Durham city and
county

1.54‡ 1.35-1.77 1.

...................................................................................................................
Medical comorbidity 1.18 0.95-1.48 1.
...................................................................................................................
Substance abuse 1.44‡ 1.08-1.91 0.
...................................................................................................................
Psychologic abnormality 0.77 0.32-1.84 0.
...................................................................................................................
Length of hospital stay 1.29§ 1.25-1.33 1.
...................................................................................................................
Hospital charges

�$5000
1.34‡ 1.15-1.56 3.

...................................................................................................................

* Excludes patients who reside outside of North Carolina (n
† Adjusted for all other covariates and race.
‡ P � .05.
§ P � .0001.

TABLE 5
Results of logistic regression anal
Hispanic and African American wo
received Medicaid and gave birth
Medical Center (1994-2004)†

Adverse outcomes P value

Preterm birth �.0001
...................................................................................................................

Abruption .0399
...................................................................................................................

Preeclampsia .0040
...................................................................................................................

GDM .0002
...................................................................................................................

SGA infant .0058
...................................................................................................................

Fetal death .0079
...................................................................................................................

* Excludes patients who resided outside of North Carolina (n
† Reference group is African American; results were adjusted
reference), location of residence (outside Durham, with D

psychologic abnormality, length of hospital stay, and total hospit

97.e6 American Journal of Obstetrics & Gynecol
ion that compared all races (Table 4) in-
icated that older age and the presence of
edical comorbidities increased the un-

djusted odds for GDM (Table 5). The
ssociation was even stronger when only
frican-American and Hispanic women
ere included. In the adjusted model, in-

reased odds for GDM for Hispanic
omen compared with African Ameri-

an and white women were noted. This
nding is consistent with other reports

s* to determine the risk factors for
rolina who received Medicaid and g

ampsia Abruption SGA

95% CI OR† 95% CI OR† 95%

1.16-1.76 0.40‡ 0.19-0.82 1.21 0.8
.........................................................................................................................

0.85-1.71 1.15 0.57-2.33 1.04 0.6
.........................................................................................................................

0.99-1.39 1.28 0.88-1.86 1.24 0.9

.........................................................................................................................
1.54-2.46 0.95 0.53-1.69 1.78‡ 1.2

.........................................................................................................................
0.45-1.04 1.51 0.76-2.97 1.99‡ 1.2

.........................................................................................................................
0.34-2.10 0.74 0.10-5.56 1.25 0.4

.........................................................................................................................
1.03-1.07 1.03 0.99-1.06 1.06§ 1.0

.........................................................................................................................
2.78-3.99 4.28§ 2.77-6.62 2.33§ 1.7

.........................................................................................................................

1 women).

s* of adverse outcomes for
n in North Carolina who

Duke University

Odds of outcomes in
Hispanic vs African-
American women

OR 95% CI

0.57 0.48-0.67
..................................................................................................................

0.63 0.40-0.98
..................................................................................................................

0.76 0.62-0.91
..................................................................................................................

1.60 1.25-2.04
..................................................................................................................

0.65 0.47-0.88
..................................................................................................................

0.52 0.32-0.84
..................................................................................................................

61 women).

ge at delivery (11-17 years, �35 years, with 18-34 years as
m as reference), medical comorbidity, substance abuse,
2
al charges (�$5000, with �$4999 as reference).

ogy AUGUST 2007
n GDM prevalence in the Hispanic
opulation. Maternal GDM, not spe-
ific to type, was reported in 2.3% of
ingleton live births to US-born Mexi-
an-American women residents from
994-1996.20 Maternal overweight,
DM, and impaired glucose tolerance

re common among Mexican-Ameri-
an people and may provide some pro-
ection for the low birthweight that

ight be anticipated as a result of pov-
rty and access to care.20

In summary, the Hispanic paradox
as demonstrated in the new immigrant
opulation that received care at our ter-
iary center. The odds for all measures of
irth outcomes and pregnancy compli-
ations, except for GDM, were lower for
ispanic than for African-American
omen of similar socioeconomic status.
ollow-up studies over the next several
ecades will determine whether accul-
uration in this region of the United
tates will lead to the loss of this perinatal
dvantage in birth outcomes in the un-
erprivileged Hispanic community. f

EFERENCES
. USDHHS, CDC, NCHS. National vital statis-
ics reports, vol 52, no. 10. Births: final data for
002. Hyattsville, MD: Public Health Service;

verse outcomes for Hispanic vs
e birth at Duke University

GDM Fetal death

OR† 95% CI OR† 95% CI

8 0.22§ 0.12-0.40 0.81 0.46-1.45
..................................................................................................................
6 4.07§ 2.94-5.62 3.14‡ 1.73-5.70

..................................................................................................................
0 1.20 0.95-1.52 1.22 0.81-1.82

..................................................................................................................
0 8.19§ 6.33-10.59 1.48 0.82-2.68

..................................................................................................................
7 0.57 0.32-1.01 0.86 0.36-2.02

..................................................................................................................
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..................................................................................................................
8 1.02 0.99-1.05 0.99 0.93-1.06

..................................................................................................................
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..................................................................................................................
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ISCUSSION
ohn Edwin Nichols Jr, MD. This article
s an investigation of racial differences in
regnancy outcomes from a Medicaid
opulation who were seen at DUMC in
orth Carolina during a 10-year time

pan beginning in 1994 and also con-
rms an already well-documented epi-
emiologic phenomenon of a lower in-
idence of low-birthweight infants born
o Hispanic women as compared with
frican-American women of similar so-
ioeconomic means.1,2

This study reviewed 10,755 women
ho received Medicaid and used ICD-9

nd CPT codes to look at pregnancy out-
omes and comorbidities between 3 ra-
ial populations that consisted of white
21%), Hispanic (27.3%), and African-
merican (51.7%) women. These find-

ngs revealed that African-American
omen were more likely to experience a
igher incidence of pregnancy comor-
idities that resulted in longer hospital
tays and charges and had higher rates of
reterm birth, SGA infants, preeclamp-
ia, and stillbirths. When comparing Af-
ican-American and Hispanic women,
ith white women as a reference group,
frican-American women had higher
dds for preterm birth and SGA infants.
ith African-American women as a ref-

rence group compared with Hispanic
omen, African-American women were
ore likely to experience adverse preg-

ancy outcomes in all measurements,
xcept for GDM, the incidence of which
as higher in the Hispanic women.
owever, when comparing all 3 racial

roups unadjusted, the overall preva-
ence of GDM was not seen to be signif-
cantly different among the 3 groups.

This article from a southeastern ter-
iary medical center again reveals the
aradoxic finding that Hispanic women,

specially foreign-born, have lower inci- a

AUGUST 2007 America
ences of low-birthweight infants and
imilar pregnancy outcomes to white
omen, compared with African-Ameri-

an women. Even by using a Medicaid
opulation for all 3 racial groups to pos-
ibly control for certain economic fac-
ors, this Hispanic paradox of better
regnancy outcomes for Hispanic
omen, compared with African-Ameri-

an women of similar economic status,
ontinues to exist.

Although age and race were captured
s variables, other important data such as
arity (only the first birth data were used

or each patient who was encountered
uring the 10-year period), previous
regnancy data and outcomes, birth-
eights, gestational age at delivery, and
aternal body mass index would have

rovided even more influencing factors
s related to possible adverse pregnancy
utcomes or lack thereof. Because only
ertain specific codes were used to cap-
ure data, this could severely limit other
otential confounding factors. For ex-
mple, African-American women
ended to be younger at the time of de-
ivery than both white and Hispanic
omen, which possibly could account

or a higher incidence of prima gravidity
nd its related pregnancy complications
n this group. Although African-Ameri-
an and white women had a higher inci-
ence of pregnancy comorbidities, this
ould also reflect the lower use by His-
anic women of both prenatal care and
he US health care system to document
nd track some of these variables, not to
ention possible language barriers and

oding biases. In addition, previous
tudies have shown that this Hispanic
aradox of better pregnancy outcomes
eems to exist mostly in foreign-born
ispanic women and tends to be less of

n effect on subsequent generations of
exican-American women as they ac-

ulturate to the way of life in the United
tates.3,4 It is unclear in this article
hether specific resident status is known

or the represented group of Hispanic
omen, but it most likely can be inferred

hat this is an immigrant population
ased on the graph data in the Figure.
In Table 1, are the presented probabil-

ty values significant when compared

mong all 3 groups or just Hispanic vs

n Journal of Obstetrics & Gynecology 197.e7
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frican-American women or Hispanic
nd white women vs African-American
omen or vs the whole overall group of
omen? White women had lower odds
f being a Durham resident, which
ould suggest that they had a higher in-

idence of pregnancy-related problems
nd a need for referral to a tertiary med-
cal center for delivery. In addition, the

ean length of hospital stay was longer
4 days) and higher mean hospital
harges were seen for white women than
or the other groups as well. Because
hite women had a higher incidence of

ubstance abuse, psychologic abnormal-
ties, and possible medical comorbidi-
ies, would this account for this discrep-
ncy? It is certainly clear that Hispanic
omen were older at the time of these

ecorded deliveries (but could also have
een more parous than the other
roups); were more likely to live in
urham (not a referral or transfer pa-

ient); had a lower length of hospital stay
nd charges; and had coexisting medical,
ubstance abuse, and psychologic prob-
ems, which make it a much less high-
isk population than the other 2 groups.
lso, Hispanic women were more likely

o be unemployed, but this variable
ould be misleading because of issues of
elf-underreporting of employment, ille-
al employment, or fear of revealing im-
igration status.
In Table 2, were the probability values

ignificant when comparing groups and
hich groups?
In Table 3, African-American women

ad higher OR of preeclampsia and SGA
nfants. Hispanic women had lower odds
f preterm birth but had higher odds of
DM, which could account for higher
irthweights (macrosomia?) and de-
rease in SGA infants. Because GDM was
een more in the older women and in the
ispanic group, who tend to have a

igher prevalence of GDM, glucose in-
olerance, maternal obesity, and preg-
ancy weight gain,5,6 the reason that the
ispanic women continue to enjoy less

dverse perinatal outcomes, despite this
omorbidity, is still not clear.

Regarding Tables 4 and 5, I am not
ure either table is needed. Discussion
hould note that African-American

omen have higher risk factors for all c

97.e8 American Journal of Obstetrics & Gynecol
utcomes except GDM. Most of the
ther data are self-explanatory and need
ot be broken down for all 3 groups and
comparison of Hispanic and African-
merican women.
The meat of the statistics of this article

s in Table 6 and essentially does away
ith Tables 4 and 5.
Is this epidemiologic paradox truly a
ispanic phenomenon, or is it that the

revious theories brought forth that im-
igrants (not just Hispanic women)
ho come to this country usually are
ealthier than their own fellow coun-
rypersons?7 Likewise, these immigrants

ay tend to be more family oriented,
ore likely to have a supportive partner,

o have a stronger religious background,
nd to have healthier diets and lifestyles
ith less substance abuse (alcohol, to-
acco, illegal drugs), which could equate
o a lower incidence of adverse perinatal
utcomes.8,9 In addition, the Hispanic
ulture tends to view pregnancy as a nat-
ral and celebrated state, which is gener-
lly well-supported by family members
nd others in the surroundings.10 Possi-
ly less stressful environments, nonem-
loyment, living within a more desirable
conomic status with access to better
ousing, utilities, food sources, and a
ealth care system than their previous
esidence could also play a part in health-
er pregnancies and outcomes. Certainly,
ocioeconomic status is relative to the
ountry and environment in which one
ives at present vs previous surround-
ngs. So what might be generally consid-
red a lower socioeconomic status in this
ountry could well be a significant im-
rovement in economic advantages for a

oreign-born immigrant. What is more
oncerning is that acculturation to the
ay of life in the United States appears to

ttenuate or erase this perinatal advan-
age for not only Hispanic women but
lso for other foreign-born immigrants
rom other countries and over time.11-14

his may speak more for the effects of
estern environment, diet, lifestyle,

ack of physical activities and exercise,
tresses, vices, and modernization of our
ociety on reproductive health issues, de-
pite having access to 1 of the best health

are systems in the world. c

ogy AUGUST 2007
More concerning is that African-
merican women, even at a younger age,

till have a higher incidence of medical
omorbidities and adverse perinatal out-
omes. What is it that forms the basis of
his paradox? Why are hypertension, re-
al diseases, cardiovascular diseases, and
orbidity higher in the African-Ameri-

an population in general?15-18 Lifestyle,
iet, and obesity can explain some of
hese issues; but further work is needed
o determine the causes of the predispo-
ition of the African-American race to

ultiple medical comorbidities, com-
ared with their non-African-merican
ounterparts.
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r Brown (Closing). The discussant raises
good point in asking whether the epide-
iologic paradox is truly a Hispanic phe-

omenon. This is a critical question. The
healthy immigrant” theory does not take
nto account 1 important question: Could

he health of migrant women from Mexico o
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ho live under adverse socioeconomic
onditions in the United States be better
han the health of African-American US
itizens?

We agree that it is concerning that Af-
ican-American women, even at a
ounger age, still have a higher incidence
f medical comorbidities and adverse
erinatal outcomes. We believe the basis
f this paradox does lie in the comorbidi-
ies (such as hypertension) and lifestyle
including obesity). However, these fac-
ors alone certainly do not totally ac-
ount for the differences in disparity in

utcomes.
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