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Abstract To examine disparities in low birthweight using
a diverse set of racial/ethnic categories and a nationally
representative sample. This research explored the degree to
which sociodemographic characteristics, health care access,
maternal health status, and health behaviors influence
birthweight disparities among seven racial/ethnic groups.
Binary logistic regression models were estimated using a
nationally representative sample of singleton, normal for
gestational age births from 2001 using the ECLS-B, which
has an approximate sample size of 7,800 infants. The
multiple variable models examine disparities in low birth-
weight (LBW) for seven racial/ethnic groups, including
non-Hispanic white, non-Hispanic black, U.S.-born Mexi-
can-origin Hispanic, foreign-born Mexican-origin Hispanic,
other Hispanic, Native American, and Asian mothers. Race-
stratified logistic regression models were also examined. In
the full sample models, only non-Hispanic black mothers
have a LBW disadvantage compared to non-Hispanic white
mothers. Maternal WIC usage was protective against LBW
in the full models. No prenatal care and adequate plus
prenatal care increase the odds of LBW. In the race-strati-
fied models, prenatal care adequacy and high maternal
health risks are the only variables that influence LBW for all
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racial/ethnic groups. The race-stratified models highlight
the different mechanism important across the racial/ethnic
groups in determining LBW. Differences in the distribution
of maternal sociodemographic, health care access, health
status, and behavior characteristics by race/ethnicity dem-
onstrate that a single empirical framework may distort
associations with LBW for certain racial and ethnic groups.
More attention must be given to the specific mechanisms
linking maternal risk factors to poor birth outcomes for
specific racial/ethnic groups.

Keywords Low birthweight - Racial/ethnic disparities -
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Introduction

When discussing racial/ethnic disparities in infant health
outcomes, it is important to elucidate possible mechanisms
that may lead to these disparities based on the unequal
distribution of economic and social resources across a
diverse set of racial and ethnic groups. One of the most
puzzling relationships among racial/ethnic differences in a
variety of health outcomes is based on the health advantage
noted for Hispanics compared to non-Hispanic whites when
their SES profile most closely resembles non-Hispanic
blacks. This pattern has been termed the epidemiologic
paradox [1]. One potential explanation for healthier birth-
weights among Hispanics is better health practices during
pregnancy, including lower rates of smoking and alcohol
consumption compared to non-Hispanic whites [2]. Other
potential mechanisms thought to explain the Hispanic
birthweight advantage could be healthier dietary patterns
[3, 4], social support [5-7], and immigrant status and
selectivity [6, 8, 9] among the Hispanic population.
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Still there is debate as to the nature of the epidemiologic or
Hispanic paradox for immigrant and non-immigrant His-
panics, as well as for different ethnic groups that comprise
the Hispanic population [10]. Puerto Ricans tend to have
worse infant health outcomes compared to non-Hispanic
whites, while Mexicans, Central Americans, and South
Americans tend to have health outcomes similar or better
than non-Hispanic whites when controlling for various
measures of socioeconomic status [9, 11-14]. Pregnancy
outcomes are also significantly better among foreign-born
Hispanic mothers than native-born Hispanic mothers [15-17].
Two explanations are often given for both the immigrant
and Mexican infant health advantage. First, it is argued that
immigrant mothers are healthier than those that do not
migrate. Second, mothers born in Mexico are thought to have
more healthy lifestyles than their U.S.-born counterparts,
which could be protective against negative social environ-
ments and low SES [18]. However, other research finds little
support for a LBW advantage for certain Hispanic ethnic
groups compared to non-Hispanic whites once SES, mater-
nal nativity, and immigration status are controlled [5, 19, 20].

On the other hand, non-Hispanic blacks continue to
experience an infant health disadvantage compared to non-
Hispanic whites for many outcomes. The most common
explanations for the non-Hispanic black and non-Hispanic
white disparity in infant health outcomes relate to biobe-
havioral and medical risk factors [21]. However it is not
clear why the black-white racial disparity increases for
mothers with few of these risk factors present [22]. Other
possible explanations for the black-white disparity in infant
health outcomes are differential economic benefits for
similar educational attainment, institutional racism, resi-
dential segregation, and fewer opportunities for gathering
wealth [23].

Less work has examined the existence of racial/ethnic
differentials in LBW for Asian and Native American
mothers compared to other racial/ethnic groups. Of the
empirical evidence that examines these racial groups, a
LBW disadvantage is observed for Asian [24, 25] and
Native American [26] infants compared to non-Hispanic
white infants. However, the heterogeneity present in these
two racial groups often leads to difficulties in determining
specific mechanisms leading to LBW differentials.
Research focusing on more diverse racial/ethnic groups
and low birthweight is necessary because the most com-
mon explanation for these differentials, which is framed in
differences based on SES, does not account for the per-
sistent disparity in this outcome for different racial/ethnic
groups. This study fills this gap by examining differences
in LBW status among seven racial/ethnic groups and uses
more refined measures of poverty status and maternal
health care access and behaviors to capture differences
among these racial/ethnic categories.
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Methods
Sample

The Early Childhood Longitudinal Study-Birth Cohort
(ECLS-B) is an ideal data source to analyze racial/ethnic
differentials in LBW. The ECLS-B follows a nationally
representative probability sample of children born between
January and December 2001, with specific sampling strat-
egies to ensure that a broad range of socioeconomic char-
acteristics of the population, minorities, and LBW infants
are included [27]. Data for this analysis were taken from
the nine-month wave of the data collection and include
information contained on the child’s birth certificate and
information obtained during the parental interview.' This
analysis was restricted to singleton births and infants with
birthweights that did not fall below the 10th percentile for
infants of the same gestational age, also known as small for
gestational age (SGA). These exclusions were made so that
associations could be assessed among the covariates
detailed below and LBW without bias introduced by
infants most at risk of LBW, including multiple birth
infants or infants experiencing fetal growth problems. This
gives an approximate sample size of 7,800 infants. The
ECLS-B provides a comprehensive assessment of child-
hood health and developmental measures, as well as
detailed sociodemographic and health profiles of each
child’s family.

Exposure/Dependent Variable Definitions

In order to examine racial/ethnic differences in LBW, the
race/ethnicity of the mother reported on the infant’s birth
certificate was used to construct the separate race/ethnicity
categories. Three separate variables taken from the birth
certificate were used in order to specify if the mother was
Hispanic, to determine if the mother was U.S.- or foreign-
born, and to identify the mother’s race. This classification
scheme allowed for seven categories of race/ethnicity.
These included non-Hispanic whites (NHW), foreign-born
Mexican-origin Hispanics (FBMO), U.S.-born Mexican-
origin Hispanics (USMO), non-Hispanic blacks (NHB),

! Data for this analysis were obtained by permission and approval of
the Institute of Education Sciences (IES) Data Security Office of the
U.S. Department of Education, National Center for Education
Statistics. Due to the sensitive nature of the information contained in
this data, the author has obtained a restricted data license allowing the
use of this data source for the above research purpose. All protocols
specified in the restricted data license agreement were followed in
order to protect the confidentiality of respondents. Copies of the data
are not available from the author. Interested parties should contact the
IES Data Security Office at IESData.Security @ed.gov if interested in
obtaining their own restricted data license for the ECLS-B.


http://IESData.Security@ed.gov
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Native Americans, Asians (all ethnicities), and other His-
panics (all ethnicities except Mexican).

LBW status, measured as a dichotomous variable to
indicate if the child weighed less than 2,500 grams at birth,
was the dependent variable in this analysis. A categorical
variable contained in the data indicating if the child was
normal, low, or very low birthweight was used to construct
a dichotomous measure of whether the child was born LBW
(either the low or very low birthweight categories). Addi-
tional analyses were performed to test for differences in
actual birthweights by race/ethnicity, and the birth weight
recorded on the infant’s birth certificate in grams was used.

Independent Variable Definitions

To capture maternal age at the time of the infant’s birth,
three age categories were constructed based on the
mother’s age reported on the infant’s birth certificate: less
than 20 years of age, between the ages of 20 and 34 years,
and older than 34 years of age. These categories were
selected due to nonlinear association noted between
maternal age and LBW [24, 28-31]. Maternal education
was operationalized with three categories: less than a high
school education, a high school diploma, and some college
education or more. Poverty status was determined based on
parental responses to questions about family income and
size. A constructed variable was available in the ECLS-B
that indicates if the family lives below the federally des-
ignated poverty threshold, 130% of poverty, 185% of
poverty, or lives above the poverty threshold. Dummy
variables were created for each of these relative poverty
categories. A dichotomous measure of marital status at the
time of birth was taken from the infant’s birth certificate. A
final measure of family socioeconomic status was opera-
tionalized as a dichotomous variable based on responses to
the parental interview that asked the mother if she had used
WIC benefits in the past 12 months for herself.

A dichotomous measure of insurance status was inclu-
ded in this analysis and indicates if the mother had access
to private or public health insurance from any source at the
time of her infant’s birth. To capture prenatal care ade-
quacy, a constructed variable contained in the ECLS-B that
uses the Kessner/Institute of Medicine (IOM) Adequacy of
Prenatal Care Index [32, 33] was used. Responses to this
constructed variable were recoded as dummy variables and
indicate if the mother received no care, inadequate care,
intermediate care, adequate care, or adequate plus care.
Pregnancy weight gain was included as a measure of
maternal nutrition prior to and during the pregnancy and
was taken from the infant’s birth certificate. Three dummy
variables were created to indicate if the mother had low
weight gain (0-15 pounds), normal weight gain (1640
pounds), or high weight gain (41 or more pounds).

Two subjective maternal health measures were used in
this analysis, including a self-rating of mental and physical
health. If mothers responded that their mental health status
was fair or poor they were identified as having poor self-
rated mental health. Mothers reporting their physical health
as fair or poor were assigned to the variable poor self-rated
health status. Additional maternal health conditions taken
from the infant’s birth certificate were used to construct
variables indicating the mother’s health risks during preg-
nancy. These health conditions included: anemia, cardiac
disease, acute/chronic lung disease, diabetes, genital herpes,
(oligo)hydramnios, hemoglobinopathy, chronic hyperten-
sion, hypertension during pregnancy, eclampsia, incompe-
tent cervix, previous birth weighing 4,000 or more grams,
previous preterm or small birth, renal disease, rh sensiti-
zation, uterine bleeding, and other medical risk factors.
Three dummy variables were created to indicate if the
mother experienced no health risks, low risk (one health
condition present), or high risk (between two and six
(maximum value) health conditions present) [34, 35].
Finally a measure was taken from the infant’s birth certif-
icate to indicate if the mother smoked cigarettes during her
pregnancy [36]. To deal with item missing issues with these
last two variables, missing cases were assigned a value of 0
to indicate the health risk was not present and that the
mother did not smoke. Variables were included in pre-
liminary analyses to assess if this imputation strategy biased
associations with these or other variables, and the signifi-
cance levels for these variables indicated the imputation did
not bias the results. Additionally this type of imputation
method leads to more conservative estimates of the asso-
ciations with these variables and LBW in the models
presented.

Analysis

First, the distribution of characteristics of mothers just
described was examined based on the seven maternal race/
ethnicity categories. Chi-square tests for equal distributions
were conducted for each variable based on maternal race/
ethnicity. Due to the complex sample design of the ECLS-
B, the SURVEYFREQ procedure in SAS 9.2 [37] was used
to allow adjustments for standard errors when estimating
the chi-square statistic. This leads to more robust estimates
of the actual differences between groups. All unweighted
sample sizes included in this analysis are rounded to the
nearest 50 value in order to protect the confidentiality of
respondents in the ECLS-B, as specified in the restricted
data license agreement held by the researcher.

Next logistic regression models were estimated to
approximate the associations between LBW, race/ethnicity,
and the covariates detailed above. The SURVEYLOGISTIC
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procedure in SAS 9.2 [37] was used to estimate all of the
multiple logistic regression models in order to adjust stan-
dard errors due to the complex sample design of the data.
Variance estimates in the models are adjusted using the
Taylor series expansion approximation method. This
method incorporates sample design information, including
stratification based on key individual characteristics, clus-
tering of individual sample units, and unequal weighting
probabilities of selection [38] and allows the results to be
generalizable to all singleton, non-SGA births occurring in
the U.S. in 2001. In addition to the full sample analysis, race-
stratified logistic regression models were estimated using
the same procedures detailed above to adjust for the sample
design of the data. Finally the SURVEYREG and GLM
procedures were used to estimate the mean birthweight in
grams for each racial/ethnic group once all variables in the
full logistic regression models are controlled for in the
regression based model with design effects.

Results

LBW among singleton and non-SGA infants is quite var-
iable across the seven racial/ethnic groups, and the differ-
ences are statistically significant. LBW is lowest among
USMO (2.24%), Native American (2.61%), NHW (3.02%),
and FBMO (3.07%) infants. NHB infants have the highest
rate of LBW (6.08%). From examining this bivariate
association, USMO and Native American infants have
lower rates of LBW than NHW infants, while all other
racial/ethnic groups have higher rates of LBW compared to
NHW infants.

Statistically significant differences are found across the
seven racial/ethnic groups for all independent variables
used in this analysis. When examining the risk factors for
LBW across the racial/ethnic groups (Table 1), the most
advantaged groups sociodemographically appear to be
NHW and Asian mothers, while FBMO, USMO, NHB,
Native American, and other Hispanic mothers fare poorly
compared to these two racial groups. In most instances
FBMO mothers have a less favorable sociodemographic
profile than USMO mothers.

NHWSs and Asians have the lowest percentage of
mothers giving birth before the age of 20. USMO, NHB,
and Native American mothers have the highest percentages
of births to mothers less than 20 years of age. The majority
of infants of all racial/ethnic groups are born to mothers
between the ages of 20 and 34. FBMO mothers have the
lowest levels of education of all the racial/ethnic groups,
while NHW and Asian mothers have the highest levels of
education. Strong racial/ethnic differences in relative
family poverty status were observed. NHW and Asian
mothers are least likely to live in families that are poor.
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Relative poverty, meaning living below, at 130%, or 180%
of the poverty threshold, is highest among FBMO and
NHB mothers. NHB (34.31%) and Native American
(36.37%) mothers are the least likely to be married at the
time of the infant’s birth. Of the Hispanic ethnic groups in
this analysis, FBMO mothers (63.19%) are most likely to
be married at the time of their infant’s birth.

Access to both private and public forms of health
insurance differs significantly based on race/ethnicity.
FBMO, NHB, Native American, and other Hispanic
mothers are least likely to have any form of health insur-
ance. USMO mothers appear to have a slight advantage in
having access to health insurance compared to the two
other Hispanic ethnic groups. Prenatal care adequacy varies
significantly based on race/ethnicity. No prenatal care is
most common among Native American mothers (15.68%).
Inadequate prenatal care is highest among NHB (19.01%),
Native American (18.39%), and FBMO (17.44%) mothers.
The vast majority of mothers experience normal weight
gain during pregnancy. However, statistically significant
differences exist in pregnancy weight gain based on
maternal race/ethnicity. Rates of poor self-rated mental
health vary marginally among the different racial/ethnic
groups, while strong significant differences are noted in
poor self-rated physical health among the different racial/
ethnic groups. Native American mothers are most likely to
report their mental health as poor, while FBMO mothers
are most likely to report their physical health as poor.
Native American (7.04%), NHB (6.70%), and NHW
(5.74%) mothers have the highest rates of high pregnancy
health risks. Smoking during pregnancy also varies based
on maternal race/ethnicity, with Native American mothers
most likely to smoke (15.60%) and FBMO mothers
(0.23%) least likely to smoke.

Logistic Regression Results

With only maternal race/ethnicity variables included in the
logistic regression model (Model 1, Table 2), the odds of
being LBW are 2.09 times higher (95% CI = 1.74-2.51)
among NHB infants compared to NHW infants. No other
significant differences in LBW among the other racial/eth-
nic groups and NHW infants were observed in this model.

Mothers less than 20 years of age at the time of birth
have 42% higher odds (95% CI = 1.05-1.93) of having a
LBW infant compared to mothers between the ages of 20
and 34 (Model 2, Table 2). Mothers over the age of 34
have 55% higher odds (95% CI = 1.28-1.98) of having a
LBW infant compared to mothers between the ages of 20
and 34. While living below the poverty threshold does not
have a significant association with LBW status, mothers
living in families at 130% of poverty have 30% higher odds
(95% CI = 1.01-1.67) of having a LBW infant while
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Table 1 Weighted percentage of singleton, normal for gestational age, low birthweight infants, sociodemographic characteristics, health risk
factors and behaviors by mother’s race/ethnicity with design effects, Early Childhood Longitudinal Study-Birth Cohort, n ~ 7,800

Non- Foreign- U.S.-born Non- Native Asian Other
Hispanic born Mexican Mexican origin Hispanic American (n ~ 1,350) Hispanics
whites origin (n ~ 350) black (n ~ 500) (n ~ 400)
(n ~ 3,400) (n ~ 550) (n ~ 1,250)

Low Birthweight*** 3.02 3.07 2.24 6.08 2.61 3.26 3.82

Sociodemographic characteristics

Mother’s age***

Less than 20 5.17 7.83 14.57 12.66 11.80 322 8.99
20-34 74.84 78.74 76.43 74.14 79.85 73.74 77.39
More than 34 19.99 13.43 9.00 13.20 8.35 23.04 13.62
Mother’s education™®**
Less than high school 12.62 68.68 35.67 30.52 41.02 13.36 36.89
High school diploma 28.09 18.19 32.07 38.11 32.06 21.50 30.69
Some college or more 59.29 13.13 32.26 31.37 26.92 65.14 3242
Family Poverty Status Scale®**
Lives below poverty threshold 13.22 47.62 32.63 47.14 41.94 13.01 28.65
At 130% of poverty 9.29 22.11 12.64 12.02 11.03 9.22 13.67
At 185% of poverty 11.25 14.33 14.84 12.42 15.62 12.31 17.86
Not in poverty 66.24 15.94 39.89 28.42 31.41 65.46 39.82
Marital status at birth***
Married 78.60 63.19 53.95 34.31 36.37 85.62 53.19
Not married 21.40 36.81 46.05 65.69 63.63 14.38 46.81
Mother used WIC in past 12 27.23 69.26 57.11 64.57 62.27 23.83 48.30
months***

Health care access and health status

Health insurance®**

Any form of insurance 64.36 33.51 47.10 26.44 32.45 63.16 38.77
No coverage 35.64 66.49 52.90 73.56 67.55 36.84 61.23
Prenatal care adequacy***
No care 2.24 7.94 7.04 4.31 15.68 4.55 7.17
Inadequate care 6.28 17.44 15.77 19.01 18.39 8.28 13.19
Intermediate care 14.85 14.32 13.50 10.77 13.43 15.85 14.18
Adequate care 45.70 34.00 34.95 35.30 31.49 43.81 40.33
Adequate plus care 30.93 26.30 28.74 30.61 21.01 27.51 25.13
Pregnancy weight gain***
Weight gain low 8.19 5.74 4.99 16.19 10.21 6.03 7.47
Weight gain normal 72.69 87.48 83.13 67.99 75.15 85.00 76.90
Weight gain high 19.12 6.78 11.88 15.82 14.64 8.97 15.63
Poor self rated mental health* 3.98 1.51 4.11 2.83 6.69 1.17 1.66
Poor self rated health status ***  5.34 13.07 9.87 8.17 12.61 5.26 8.67
Maternal health complications***
No health risks 71.19 80.62 82.33 68.24 67.91 78.15 73.09
Low health risk 23.07 16.81 15.09 25.06 25.05 18.37 2471
High health risk 5.74 2.57 2.58 6.70 7.04 3.48 2.20
Health behaviors
Smoking during pregnancy***  13.78 0.23 2.46 6.66 15.60 1.93 3.58

Weight WIRO0; * P < 0.05; ** P < 0.01; *** P < 0.001
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Table 2 Logistic regression models of race/ethnicity and low birth-
weight among singleton and normal for gestational age infants and
other maternal covariates using Taylor series estimation with design

effects, Early Childhood Longitudinal Study-Birth Cohort, n ~ 7,800
(OR = odds ratios; CI = confidence intervals)

Model 1
OR (95% CI)

Model 2
OR (95% CI)

Model 3
OR (95% CI)

Race/ethnicity (ref = Non-Hispanic white)
Foreign-born Mexican-origin Hispanic
U.S.-born Mexican-origin Hispanic
Non-Hispanic black
Native American
Asian
Other Hispanics
Sociodemographic characteristics
Mother’s age (ref = 20-34 years)
Less than 20
More than 34
Mother’s education (ref = some college or more)
Less than high school
High school diploma
Family poverty status (ref = not in poverty)
Lives below poverty threshold
At 130% of poverty
At 185% of poverty
Married at child’s birth
Mother used WIC in past 12 months
Health care access, health status & behaviors
Private or public health insurance coverage
Prenatal care adequacy (ref = adequate care)
No care
Inadequate care
Intermediate care
Adequate plus care
Pregnancy weight gain (ref = normal)
Weight gain low
Weight gain high
Poor self rated mental health
Poor self rated health status
Maternal health complications (ref = no risk)
Low health risk
High health risk
Smoking during pregnancy
—2 log likelihood
Degrees of freedom

1.02 (0.73-1.42)
0.74 (0.53-1.03)
2.09 (1.74-2.51)%%*
0.85 (0.54-1.33)
1.08 (0.80-1.47)
1.27 (0.92-1.76)

1045491.30
6

0.90 (0.63-1.27)
0.66 (0.47-0.92)%*
171 (1.35-2.16)%%*
0.71 (0.45-1.13)
1.10 (0.82-1.50)
1.10 (0.78-1.55)

1.42 (1.05-1.93)*
1.55 (1.21-1.98)%*

1.20 (0.89-1.63)
1.20 (0.94-1.54)

1.20 (0.94-1.52)
1.30 (1.01-1.67)*
1.37 (1.04-1.81)*
0.69 (0.56-0.85)%*
0.80 (0.65-0.99)*

1034754.20
15

1.04 (0.71-1.54)
0.80 (0.56-1.12)
1.58 (1.23-2.04)%*
0.67 (0.39-1.12)
1.25 (0.88-1.80)
1.34 (0.91-1.95)

1.70 (1.19-2.42)%%
1.56 (1.20-2.04)%*

1.06 (0.78-1.46)
1.11 (0.84-1.45)

1.00 (0.76-1.30)
1.09 (0.80-1.49)
1.25 (0.93-1.68)
0.74 (0.60-0.91)**
0.68 (0.53-0.86)%*

0.80 (0.64-1.01)

3.99 (2.52-6.31)##*
2.43 (1.75-3.37y%#*
0.86 (0.56-1.32)

5.74 (4.49-7.34yk*%

2.32 (1.82-2.96)%**
0.39 (0.29-0.55)%**
1.30 (0.79-2.14)

1.81 (1.39-2.37)%#x

2.02 (1.62-2.52)%**
2.96 (2.14-4.09)***
1.68 (1.30-2.17)***
914196.93

27

Weight W1RO0; * P < 0.05; ** P < 0.01; *** P < 0.001

mothers at 185% of poverty have 37% higher odds (95%
CI = 1.04-1.81) of LBW compared to non-poor mothers.
Mothers married at the time of the infant’s birth and using
WIC for themselves in the past 12 months have lower
odds of having a LBW infant. With the inclusion of all
sociodemographic variables in Model 2, Table 2, two

@ Springer

significant associations are noted between the racial/ethnic
groups and LBW. USMO mothers have 34% lower odds
(95% CI = 0.47-0.92) of having a LBW infant compared
to NHW mothers, while NHB mothers have 71% higher
odds (95% CI = 1.35-2.16) of having a LBW infant
compared to NHW mothers.
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With all covariates included in Model 3 in Table 2,
relative poverty status does not have a significant associ-
ation with LBW status. Mothers receiving no prenatal care,
inadequate care or adequate plus care have much higher
odds of having a LBW infant compared to mothers
receiving adequate prenatal care. Low pregnancy weight
gain increases the odds that an infant will be born LBW,
while high pregnancy weight gain is protective against
LBW, compared to mothers with normal weight gain
during pregnancy. Poor maternal self-rated physical health
increases the odds that an infant will be LBW by 81%
(95% CI = 1.39-2.37). Additionally, low and high health
risks measured by maternal heath complications during
pregnancy increase the odds that an infant will be LBW
compared to mothers experiencing no health risks. Smok-
ing increases the odds of having a LBW infant by 68%
(95% CI = 1.30-2.17) compared to mothers that do not
smoke. Maternal WIC usage in the past 12 months con-
tinues to be protective against LBW in Model 3, Table 2.
Only NHB mothers have higher odds of LBW compared to
NHW mothers with all covariates included in the full
model (Model 3, Table 2).

When the full set of covariates are used to estimate
mean birthweights in grams based on maternal race/eth-
nicity using a general linear modeling approach (see
Table 3), significant variation in actual birthweights were
found among the racial/ethnic groups (F value = 42.33,
P = <0.001). However, the minimum and maximum val-
ues for the predicted means do not indicate that any racial/
ethnic group would be expected to have LBW infants with
the controls for the sociodemographic, health care access,
health status, and health behavior covariates included in the
model.

Lastly, results from race-stratified logistic regression
models indicate that different characteristics of mothers are
associated with LBW status across the seven racial/ethnic
groups (see Table 4). Advanced maternal age increases the
odds of LBW among FBMO, USMO, and NHB mothers.

Infants born to USMO mothers living in any of the three
levels of relative poverty have higher odds of LBW com-
pared to non-poor USMO mothers. Poverty does not
influence the odds of LBW for any of the other racial/
ethnic groups.

Maternal WIC usage in the past 12 months is protective
against LBW for infants born to NHW, USMO, NHB, and
Native American mothers. Among all of the covariates
included in these models, each racial/ethnic group has
statistically significant associations between prenatal care
adequacy and LBW. Mothers of all races/ethnicities
receiving adequate plus care have higher odds of LBW
compared to mothers receiving adequate care. Addition-
ally, NHW, FBMO, NHB, and Native American mothers
receiving no prenatal care have higher odds of LBW
compared to mothers of these races/ethnicities receiving
adequate care. High maternal pregnancy health risks also
increase the odds that an infant will be LBW for NHW,
FBMO, USMO, NHB, Asian, and other Hispanic mothers
compared to mothers in those racial/ethnic groups with no
pregnancy health risks.

Conclusions

Results from this analysis contribute to our understanding
of racial/ethnic disparities in LBW for several reasons.
First the data used for this analysis, the ECLS-B, are based
on a nationally representative sample of births in the
United States. Due to the complex sampling strategy
employed in this data set, there are a rich set of biological,
sociodemographic, health status and health behaviors, and
psychosocial measures that can be used to more fully
explore potential mechanisms that lead to infant health
disparities. Second, this analysis used a diverse set of
maternal racial/ethnic categories to assess differences in
LBW outcomes in singleton, non-SGA infants. Based on
information provided on the infant’s birth certificate about

Table 3 Predicted birthweight in grams by maternal race/ethnicity using general linear modeling and Taylor series estimation with design
effects to test for significant differences in means® Early Childhood Longitudinal Study-Birth Cohort, n ~ 7,800

Maternal race/ethnicity

Mean predicted birthweight (grams)

Standard deviation Minimum—Maximum

Non-Hispanic white 3389.79
Foreign-born Mexican-origin Hispanic 3344.20
U.S.-born Mexican-origin Hispanic 3355.13
Non-Hispanic black 3300.76
Native American 3333.46
Asian 3425.35
Other Hispanics 3365.36

Grand mean = 3130.91 F value = 42.33, P = <.0001

155.58 2869.34-3725.07
122.61 3050.10-3715.02
136.27 3022.58-3734.58
151.06 2906.99-3715.02
139.46 2816.37-3708.25
125.57 3000.07-3719.67
139.22 2991.55-3725.07

% Predicted means once all covariates included in Model 3, Table 2 are controlled for in the model
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Table 4 Race-specific logistic regression models of race/ethnicity
and low birthweight among singleton and normal for gestational age

infants and other maternal covariates using Taylor series estimation

with design effects, Early Childhood Longitudinal Study-Birth Cohort
(OR = odds ratios; CI = confidence intervals)

Non-Hispanic
whites

Foreign-born
Mexican-origin
Hispanics

U.S.-born
Mexican-origin
Hispanics

Non-Hispanic
black

Sociodemographic characteristics
Mother’s age (ref = 20-34 years)
Less than 20
More than 34

1.59 (0.86-2.95)
1.44 (0.99-2.11)

Mother’s education (ref = some college or more)

Less than high school
High school diploma
Family poverty status (ref = not in poverty)
Lives below poverty threshold
At 130% of poverty
At 185% of poverty
Married at child’s birth
Mother used WIC in past 12 months

Health care access, health status & behaviors

Any form of insurance (ref = no insurance)
Prenatal care adequacy (ref = adequate care)
No care
Inadequate care
Intermediate care
Adequate plus care
Pregnancy weight gain (ref = normal)
Weight gain low
Weight gain high
Poor self rated mental health
Poor self rated health status

Maternal health complications (ref = no risk)

Low health risk
High health risk
Smoking during pregnancy
n (rounded to the nearest 50)
—2 log likelihood
Degrees of freedom

1.38 (0.83-2.31)
1.31 (0.91-1.88)

0.93 (0.61-1.41)
1.01 (0.64-1.59)
0.94 (0.62-1.45)
0.61 (0.43-0.89)%*
0.67 (0.50-0.90)%*

0.74 (0.55-0.99)*

5.79 (2.89—11.49)%+x
4.13 (2.11-8.08)%+*
0.80 (0.40-1.58)
6.55 (4.46-9.62)%%%

1.99 (1.40-2.84)%+*
0.36 (0.24-0.53)%**
1.22 (0.62-2.40)
1.64 (1.05-2.60)*

2.11 (1.60-2.78)%+*
3.04 (2.09-4.42)%#5*
1.34 (0.98-1.84)
3,400

482501.84

21

2.20 (0.73-6.64)
2.91 (1.23-6.85)*

0.61 (0.23-1.63)
1.71 (0.47-6.30)

1.62 (0.55-4.81)
1.08 (0.28-4.17)
2.08 (0.52-8.27)
0.99 (0.49-1.98)
1.69 (0.68-4.19)

0.99 (0.38-2.58)

7.62 (1.21-47.99)*
3.80 (0.93-15.45)
3.55 (0.67-18.84)%*
10.48 (2.89-37.99)%*

6.98 (2.43-20.54)%*
0.19 (0.03-1.14)
0.01 (0.00-0.01)
1.55 (0.73-3.28)

1.44 (0.58-3.54)
4.08 (1.35-12.32)%*
0.01 (0.00-0.01)

3.29 (0.95-11.32)
15.89 (3.58-70.44)%*

0.24 (0.07-0.81)*
0.59 (0.12-2.83)

5.90 (1.01-34.47)*

35.83 (8.69-147.71)***
42.56 (13.00-139.35)***

1.04 (0.63-2.96)
0.18 (0.05-0.73)*

0.28 (0.07-1.22)

7.22 (0.65-79.96)
8.14 (1.36-48.82)*
3.96 (1.52-10.27)%*
8.06 (3.01-21.59)%#*

529 (2.46-11.37)%*
0.16 (0.02-1.12)
2.46 (0.78-7.78)
0.22 (0.02-2.39)

5.05 (1.65-15.60)**

33.38 (5.85-190.49)***
49.73 (12.31-200.85)***

550 350
75731.36 26392.85
21 21

1.46 (0.83-2.57)
1.69 (1.07-2.69)%

1.12 (0.62-2.35)
0.82 (0.52-1.28)

0.92 (0.55-1.52)
1.04 (0.55—1.97)
1.61 (0.96-2.72)
0.69 (0.43-1.11)
0.48 (0.33-0.71)%*

1.12 (0.72-1.74)

2.88 (1.14-7.27)%
1.04 (0.59-1.82)
0.70 (0.32-1.57)
3.90 (2.55-5.95)%#*

2.46 (1.56-3.89)*%**
0.54 (0.27-1.08)
2.36 (1.03-5.40)*
2.50 (1.57-3.97)**

2.03 (1.23-3.35)%
1.83 (1.04-3.21)%
1.93 (0.96-3.89)
1,250

199197.136

21

Native Americans

Asians

Other Hispanics

Sociodemographic characteristics
Mother’s age (ref = 20-34 years)
Less than 20

More than 34

Mother’s education (ref = some college or more)
Less than high school
High school diploma

Family poverty status (ref = not in poverty)
Lives below poverty threshold
At 130% of poverty
At 185% of poverty

1.89 (0.50-6.80)
0.35 (0.09-1.27)

1.19 (0.32-4.40)
1.65 (0.53-5.11)

0.92 (0.16-5.33)
0.01 (0.00-0.01)
0.37 (0.04-3.24)

2.44 (0.61-9.85)
1.68 (0.87-3.26)

1.46 (0.43—4.90)
1.04 (0.51-2.09)

0.73 (0.20-2.62)
1.03 (0.38-2.79)
0.29 (0.08-1.03)

1.31 (0.59-2.17)
0.96 (0.28-3.36)

0.91 (0.27-3.13)
1.48 (0.56-3.92)

1.40 (0.50-3.89)
0.89 (0.26-2.93)
1.69 (0.69-4.15)
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Table 4 continued

Native Americans

Asians

Other Hispanics

Married at child’s birth

Mother used WIC in past 12 months

Health care access, health status & behaviors
Any form of insurance (ref = no insurance)

Prenatal care adequacy (ref = adequate care)

No care
Inadequate care

Intermediate care

Adequate plus care
Pregnancy weight gain (ref = normal)

Weight gain low
Weight gain high
Mental illness

Poor self rated health status

Maternal health complications (ref = no risk)

Low health risk
High health risk

Smoking during pregnancy

1.00 (0.39-2.59)
0.27 (0.11-0.67)**

0.40 (0.15-1.07)

7.64 (1.21-48.38)*
0.31 (0.04-2.86)
0.83 (0.07-10.39)
4.89 (1.08-22.17)*

1.29 (0.19-8.71)
0.27 (0.03-2.73)
1.18 (0.24-5.83)
1.96 (0.61-6.28)

0.37 (0.09-1.56)
2.36 (0.63-8.82)
4.31 (1.24-15.02)*

1.17 (0.45-3.03)
1.14 (0.42-3.12)

1.00 (0.49-2.05)

3.39 (0.80-14.41)
3.06 (0.89-10.53)
0.81 (0.27-2.42)
3.96 (1.59-9.83)%*

2.71 (1.09-6.73)%
0.71 (0.23-2.20)
0.01 (0.00-0.01)
1.57 (0.58-4.29)

2.93 (1.44-5.99)**
3.80 (1.38-10.51)**
0.65 (0.14-3.12)

0.73 (0.25-2.08)
0.90 (0.42-1.91)

0.68 (0.29-1.59)

1.39 (0.14-13.91)
0.75 (0.14-13.91)
0.24 (0.04-1.37)

8.58 (2022-22.11)%**

6.38 (2.08-19.61)%%x
0.06 (0.01-0.26)%*
0.28 (0.05-1.33)
2.70 (1.11-6.60)*

1.97 (0.93-4.18)

44.59 (15.76-126.17)***

3.17 (1.07-9.35)*

n (rounded to the nearest 50) 500 1,350 400
—2 log likelihood 6378.54 31883.48 57446.44
Degrees of freedom 21 21 21

Weight W1RO0; * P < 0.05; ** P < 0.01; *** P < 0.001

the mother and the subsequent parental survey, nativity and
ethnicity were used to construct the seven different racial/
ethnic categories used for this analysis. Racial/ethnic
stratified analyses indicated that not all maternal charac-
teristics operate in the same way across these racial/ethnic
groups to influence LBW. Additionally the three different
Hispanic groups included here showed different associa-
tions with individual covariates and the outcome. Research
grouping Hispanic or Latino mothers together into one
heterogeneous group thus runs the risk of masking asso-
ciations noted between Hispanic individuals of specific
ethnicities and infant health outcomes. While this research
was able to assess associations between characteristics of
Asian and Native American mothers and LBW, future
research should explore the nativity and ethnicity rela-
tionships between LBW and other infant health outcomes
for these heterogeneous racial groups at a national level.
This type of research will help us to better understand the
health advantages and/or disadvantages associated with
individuals identifying with different ethnicities in these
racial categories.

Third, the more descriptive component of the analysis
indicates wide variation in the distribution of variables
included in this analysis based on race/ethnicity. To some
degree these differences are not surprising based on
other empirical studies indicating differences in these

characteristics based on race/ethnicity [5, 6, 16, 21, 23, 25,
26]. However, this analysis included a more comprehensive
and diverse set of racial/ethnic groups in a single empirical
analysis. These statistically significant differences across
all variables indicate that more theoretical development is
needed in determining the specific mechanisms leading to
racial/ethnic LBW differentials and potentially other infant
health outcomes. One interesting finding to emerge across
the logistic regression models presented in Tables 2 and 4
is that a traditional measure of SES, operationalized in
these models as maternal educational level, does not have a
direct association with LBW. Alternatively, the measures
of relative poverty operate differently across racial/ethnic
groups in the race-stratified models (Table 4) while no
direct association is observed in the full logistic regression
model between the relative measures of poverty and LBW
when all covariates are controlled (Model 3, Table 2). This
implies that maternal health care access, health status, and
health behaviors have stronger, direct associations with
LBW regardless of a family’s relative poverty status.

In the full sample logistic regression models, no LBW
differences are noted between USMO, FBMO, and other
Hispanic infants compared to NHW infants. Additionally
Native American and Asian infants are shown to have
similar odds of LBW compared to NHW infants with all
variables included in the models. By limiting the sample to
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only singleton, non-SGA infants, no statistically or sub-
stantively significant differences in LBW are observed for
most of the racial/ethnic groups. It is interesting to note that
when the distribution of SGA infants was examined across
the seven racial-ethnic groups, no significant differences
were found (results not shown). This would imply that
racial disparities in LBW are not determined by differences
in fetal development by race/ethnicity, but that more
socially based measures may influence LBW differentials
across racial/ethnic groups.

Two significant relationships noted in the full and race-
stratified models deserve some discussion. First, WIC
usage by women for their own nutrition needs during
pregnancy is protective against LBW. While a NHB LBW
disadvantage is noted compared to NHWs in the full model
(Model 3, Table 2), maternal WIC usage lowers the odds
that a mother will have a LBW infant. Therefore women of
all races/ethnicities making use of WIC benefits during
pregnancy have lower odds of LBW. The race-stratified
models also show the protective benefit of maternal WIC
usage against LBW for NHW, NHB, and Native American
mothers. Almost 65% of NHB mothers make use of WIC
benefits during their pregnancy. Increasing access to WIC
benefits, particularly access to nutritious and appropriate
food during pregnancy as part of this program, may be one
way to reduce the black-white disparity noted in LBW.
Second, prenatal care adequacy varies significantly across
the seven racial/ethnic groups examined. Much like other
research noting higher rates of poor birth outcomes among
women receiving adequate plus care [33, 39-41], mothers
of all races/ethnicities have much higher odds of LBW if
they receive adequate plus care compared to mothers
receiving adequate care. The bivariate results presented in
Table 1 showed significant differences in prenatal care
adequacy among the racial/ethnic categories. Further,
higher odds of LBW are observed for NHW, FBMO, NHB,
and Native American mothers receiving no prenatal care
compared to women of each of these racial/ethnic groups
receiving adequate prenatal care. These results demonstrate
that equal access to appropriate prenatal care varies among
racial/ethnic groups and eliminating the disparities in
access to appropriate and adequate care may further reduce
LBW among all races/ethnicities.

Policy implications based on results from this research
indicate that differences associated with health care access,
health behaviors, and maternal WIC usage lead to variation
in infant health outcomes among a diverse set of racial/
ethnic groups. Adequate and appropriate prenatal care must
be made available to all pregnant women in an effort to
identify potential health risks for the mother and her infant.
Local providers of prenatal care should also consider
working closely with WIC offices to give easier access to
potential programs that would benefit the overall nutrition

@ Springer

and health behaviors of pregnant women. The integration
of prenatal care and social service delivery systems may
serve as one mechanism to improve infant health outcomes
by addressing the cumulative negative social, economic,
and environmental insults that are disproportionately found
among certain racial/ethnic minority groups [21, 42]. Most
importantly, this research highlights the need to address
racial/ethnic disparities in LBW by using approaches that
can meet the unique needs of specific racial and ethnic
groups instead of offering broad, comprehensive policies or
programs that mask important associations with infant
health outcomes in these diverse populations.
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