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This study seeks to quantify and rank the contribution of selected factors to the observed racial/ethnic disparities
in low-birth-weight births (LBWBs) and preterm births (PTBs). Based on vital statistics data on births to pri-
miparous women and characteristics of mothers in the State of Nebraska during the period of 2005 to 2014 (n =
93,375), unadjusted and adjusted odds ratios were estimated to examine the association between selected var-
iables and the odds of having LBWBs or PTBs. Fairlie decomposition analysis was performed to quantify the
contribution of each selected factor to racial/ethnic differences in LBWB and PTB rates. The prevalence of PTBs
was 9.1% among non-Hispanic White (NHW) women, as compared to 12.8% among non-Hispanic Black (NHB)
women and 10.6% among Hispanic women. The corresponding prevalence of LBWBs in the three groups were
5.9%, 11.9%, and 7.2%, respectively. The higher educational attainment among NHW women, relative to NHB
women accounted for 10% of the observed difference in LBWB rate between the two groups. Health insurance
coverage was the second most important factor accounting for the observed disparities in birth outcomes.
Addressing socioeconomic disadvantages in NHB and Hispanic women would be important for them to narrow
their gaps with NHW women in LBWB and PTB prevalence. More research is needed to identify key factors
leading to the disparities in birth outcomes between NHW and NHB women.
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1. Introduction Relative to non-Hispanic White (NHW) mothers, racial and ethnic

minority mothers are generally at higher risk for PTBs or LBWBs

Adverse birth outcomes such as preterm births (PTBs, being born
before the 37th week of gestation) and low-birth-weight births (LBWBs,
birth weight of less than 2,500 g) are common causes of infant mortality
in the United States (Hoyert and Xu, 2011). In 2018, about 1 out of 10
newborns were preterm and about 1 out of 12 newborns were of low
birth weight in the U.S. (Martin et al., 2019). Infants born before term or
with low birth weights (LBW) are at increased risk of neuro-
developmental impairments and respiratory and gastrointestinal com-
plications (Goldenberg et al., 2008). It was estimated that employer-
sponsored health plans in the U.S. spent between $6 billion and $14
billion to care for preterm babies in 2013 (Grosse et al., 2017).
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(McGrady et al., 1992; Orr et al., 2002; Ventura et al., 2001). In 2015,
the national prevalence of PTBs in the U.S. was 8.91% among NHW
mothers as compared to 13.23% among non-Hispanic Black (NHB)
mothers and 9.03% among Hispanic mothers. The corresponding rates
in LBWBs in these three groups were 6.93%, 13.35%, and 7.21%,
respectively (Martin et al., 2017). Addressing racial and ethnic dispar-
ities in these adverse birth outcomes, especially the substantial gaps
between NHW and NHB mothers, would be important for reducing PTBs,
LBWBs, and infant mortality in the U.S. as specified in Healthy People
(2020a).

Previous studies suggested that a host of factors could contribute to
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racial and ethnic disparities in birth outcomes including but not limited
to socioeconomic disadvantages (Krieger, 1991; Blumenshine et al.,
2010), maternal stress (Copper et al., 1996; Dole et al., 2003; Dunkel
Schetter, 2011; Lu and Chen, 2004), perceived racism (Dominguez,
2008; Dominguez et al., 2008; Earnshaw et al., 2013; Dunkel and Tan-
ner, 2012; Collins et al., 2004; Paradies, 2006), risky behaviors during
pregnancy such as smoking, alcohol consumption, and substance abuse
(Salihu and Wilson, 2007; Bernstein et al., 2000; Pollack et al., 2000;
Putnam-Hornstein and Prindle, 2016; Roberts et al., 2018), maternal
morbidity such as hypertension or diabetes (Guendelman et al., 2006;
Lawrence et al., 2008), maternal age (Rauh et al., 2001; Geronimus,
1996), genetic and epigenetic factors (Simhan et al., 2003; Velez et al.,
2009; Kramer and Hogue, 2009), access to prenatal care (Ickovics et al.,
2003; Kotelchuck, 1994), and rural versus urban settings (Kent et al.,
2013). While identifying these risk factors is helpful for developing
targeted interventions to address birth outcome disparities, assessing the
relative importance of each factor amongst identified factors in
explaining racial and ethnic disparities is also needed for prioritizing
strategies and interventions that will effectively reduce these disparities.

Decomposition analysis breaks group differences in the mean of an
outcome into two parts: group differences in the magnitude of the de-
terminants of the outcome in question and group differences in the ef-
fects of these determinants (Oaxaca, 1973; O’Donnell, et al., 2008).
Despite growing efforts in adopting this technique in health disparities
research (Sen, 2014), only a few studies have conducted decomposition
analysis to quantify the contribution of different factors to the observed
racial disparities in birth outcomes (Lhila and Long, 2012; Benmarhnia
etal., 2017; Pitts et al., 2011). A converging finding from these studies is
that among the selected factors included in the decomposition analysis,
differences in maternal socioeconomic status contributed the most to the
observed racial disparities in LBWBs or PTBs. While two of the studies
(Lhila and Long, 2012; Pitts et al., 2011) documented higher rates of
tobacco use during pregnancy in White women than in Black women,
these studies did not single out tobacco use during pregnancy as a
separate factor in the decomposition analysis of racial disparities in birth
outcomes. Consequently, it remains unclear how racial differences in
tobacco use during pregnancy has been linked to corresponding dis-
parities in birth outcomes between White and Black women.

More research is also needed to better understand ethnic differences
in birth outcomes between Hispanic and non-Hispanic White women.
Findings from a report released by the Centers for Disease Control and
Prevention in 2018 suggested an expanding gap in LBWB rate between
NHW and Hispanic women since 2006 when the rates in the two groups
were respectively 5.4% and 5.8% (Womack et al., 2018). By 2016, the
respective rates in the two groups became 5.2% and 6.0%, which
revealed that the gap between the two groups increased from 0.4 per-
centage points in 2006 to 0.8 percentage points in 2016. Elimination of
this disparity in 2016 would translate into an aversion of over 7,000
LBWBs among Hispanic women based on 918,447 births given by His-
panic mothers during the same year (Martin et al., 2018).

This study seeks to use population-based data to assess the relative
importance of mothers’ demographics, SES, body mass index (BMI),
health status prior or during pregnancy, tobacco use during pregnancy,
adequacy of prenatal care, and urban versus rural residence in
explaining racial and ethnic differences in the incidence of PTBs and
LBWBs. Implications of study findings can inform the development of
relevant interventions to reduce racial and ethnic disparities in birth
outcomes.

2. Materials and methods
2.1. Sample
For the period from 2005 to 2014, data on birth outcomes and

characteristics of mothers in the State of Nebraska were collected from
birth records reported to the vital records electronic registration system
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at the Nebraska Department of Health and Human Services. In consid-
eration of the clustering of adverse birth outcomes among women with a
history of giving preterm or underweight births (Su et al., 2018), only
births to primiparous women with a gestational age of at least 22 weeks
(0.1% of the sample had a missing gestational age or a gestational age
less than 22 weeks) and a plausible birth weight for gestational age were
included in the analysis. Implausible weights were determined using
methods previously published (Talge et al., 2014), but briefly, z-scores
were calculated separately by sex and gestational age (in weeks) using
the median weight for each group and previously published standard
deviations (Kramer et al., 2001), and babies with weights outside of —5
and 5 z-scores for term births (37 weeks or later), and —4 and 3 z-scores
for preterm births were excluded from the study sample. Cases for this
study were limited to those where race was categorized as NHW, NHB,
or Hispanic (n = 93,375).

3. Measures

Frequencies of outcomes and explanatory variables of interest were
provided separately by race and ethnicity categories. Dichotomous
outcome variables included preterm birth status (preterm if less than 37
weeks gestation; else not preterm) and birth weight status, which was
only analyzed for term birth babies (low birth weight if less than 2500 g;
else not low birth weight). Gestational age was measured by obstetric
estimate at delivery.

Explanatory variables of interest included mother’s age (younger
than 21 years, 21 to 27 years, or 28 years or older); mother’s marital
status (yes/no); mother’s education (less than 12 years, high school
degree, some college, at least a college degree); insurance status at the
time of birth (Medicaid, private, self-pay, other); tobacco use during
pregnancy (yes/no); urban/rural designation of mother’s county of
residence (urban/rural); body mass index (BMI) of mother before
pregnancy (underweight (less than 18.5 kg/m?), normal weight (18.5 to
24.99 kg/m?), overweight (25.0 to 29.99 kg/m?), obese (30 kg/m? or
greater); pre-pregnancy diabetes (yes/no); gestational diabetes (yes/
no); chronic hypertension (yes/no); pregnancy associated hypertension
(yes/no); Cesarean-section (C-section) status (yes/no); and prenatal care
utilization (Inadequate, Intermediate, Adequate, Intensive), calculated
using Kotelchuck’s Adequacy of Prenatal Care Utilization (APNCU)
index (Alexander and Kotelchuck, 1996), which compares the actual
number of prenatal care visits to what would be expected for a baby of a
given gestational age.

4. Statistical analyses

Unadjusted and adjusted odds ratios for race categories were calcu-
lated separately for the two outcomes of interest: preterm birth and low
birth weight status. Both unadjusted and adjusted odds ratios for race
were calculated using logistic regressions, but only the adjusted odds
logistic regression controlled for all variables of interest.

This study utilized Fairllie decomposition specifically tailored for
data with a dichotomous outcome (Fairlie, 1999), in order to quantify
the contribution of individual variables to the difference in probabilities
of outcomes (i.e. low weight births or preterm births) between minority
groups (i.e. NHBs or Hispanics) and NHWs. The decomposition analysis
identifies the contribution of independent variables to explaining the
differences across groups by calculating the change in the average pre-
dicted probability resulting from replacing one independent variable at
a time for one group while keeping all the other variables constant for
the other group (Fairlie and Robb, 2007; Pagan et al., 2009). First, all
three racial and ethnic groups of interest for this study were combined in
order to obtain the pooled coefficient estimates used in the decompo-
sition analyses. Then, separately for each minority group, a random
sample of NHW cases of equal size to the minority sample size was
chosen, and the distribution of the minority replaced the white distri-
bution sequentially for each independent variable in order to calculate
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each independent variable’s contribution to the racial difference or ‘gap’
in probability of the outcome. The process of randomly sampling NHW
cases and estimation of each variable’s contribution to the gap was
repeated 1000 times. The order of variables was randomized on each run
to address the issue of path dependence (Fairlie, 2017). Contributions to
the gap by each factor are given both as a point estimate with associated
standard error, as well as a percentage of the gap in the outcome be-
tween a minority group and NHWs. All statistical analyses were con-
ducted using SAS version 9.4, and p-values less than 0.05 are considered
statistically significant.

Table 1
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5. Results

There were substantial differences in birth outcomes and selected
covariates across NHW, NHB, and Hispanic women in the study sample
(Table 1). The rate of PTBs was 9% among NHW women, as compared to
12.8% among NHB women and 10.5% among Hispanic women. The
corresponding rates of LBWBs among term births in the three groups
were respectively 2.2%, 5.6%, and 3.0%.

The three groups also differed in demographics, SES, tobacco use
during pregnancy, health insurance coverage, obesity, adequacy of

Frequency and percent distribution for variables used in the analysis by race/ethnicity.

Race/Ethnicity
White-NH Black-NH Hispanic
(n=75648) (n=5686) (n=12041)

Variables n % n % n %
Birth Outcomes

Preterm (< 37 Weeks) 6812 9.0 730 128 1264 105

Low Birth Weight (<2500 grams) 4477 59 686 12.1 874 7.3

Low Birth Weight among Term Births (<2500 grams and 37+ Weeks) 1485 2.2 276 5.6 323 3.0
Mother's Age

<21years 18479 24.4 3100 54.5 6591 54.7

21-27 years 31468 416 1701 29.9 3596 29.9

28+ years 25701 34.0 885 15.6 1853 15.4
Mother's Marital Status

Married 47706 63.1 1159 20.4 4288 35.6

Not Married 27939 36.9 4526 79.6 7752 64.4
Mother's Education

<12 Years 5280 7.0 1487 26.2 5020 417

High School Degree 13279 17.6 1799 316 3505 29.1

Some College 27556 36.4 1844 324 2509 20.8

At Least a College Degree 29400 389 554 9.7 1002 8.3

% of Cases with Missing Data 0.1 0.1 0.1
Insurance Status at Time of Birth

Medicaid 19013 25.1 3821 67.2 7206 59.8

Private 49929 66.0 1381 243 3113 25.9

Self-Pay 1952 2.6 212 3.7 1106 9.2

Other 4754 6.3 272 4.8 616 5.1
Tobacco Use During Pregnancy

Yes 11553 153 518 9.1 587 49

No 64022 84.6 5166 90.9 11443 95.0

% of Cases with Missing Data 0.1 0.1
Urban/Rural Designation of Mother's Residence

Urban 41383 54.7 5183 91.2 6364 52.9

Rural 34265 453 503 8.8 5677 47.1
BMI of Mother Before Pregnancy

Underweight 2877 3.8 265 4.7 584 49

Normal Weight 40368 53.4 2619 46.1 6314 52.4

Overweight 17472 23.1 1383 24.3 2864 23.8

Obese 14022 18.5 1363 24.0 1978 16.4

% of Cases with Missing Data 1.2 0.9 25
Pre-pregnancy Diabetes 485 0.6 59 1.0 87 0.7
Pregnancy-induced Diabetes 3511 4.6 200 35 513 43
Chronic Hypertension 736 1.0 65 1.1 80 0.7
Pregnancy associated hypertension 4275 5.7 368 6.5 488 4.1
C-section 21716 28.7 1726 30.4 3057 254
Prenatal Care

Inadequate 8403 111 1193 21.0 2841 23.6

Intermediate 9814 13.0 622 10.9 1455 12.1

Adequate 32713 43.2 1982 349 4133 343

Intensive 23178 30.6 1579 27.8 2937 244

% of Cases with Missing Data 2.1 5.4 5.6

Note: N=93375.
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prenatal care, and other health indicators considered. Over 38% of NHW
women had a college or higher degree, as compared to 9.7% for NHB
women and 8.3% for Hispanic women. In terms of health insurance
coverage, 25.1% of NHW women were covered by Medicaid, as
compared to 67.2% and 59.8% among NHB and Hispanic women,
respectively.

Based on unadjusted odds ratios (Table 2), among women with term

Table 2
Unadjusted and Adjusted Odds Ratios for Low Weight and Preterm Births.
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births NHB women had higher odds of giving LBWBs than NHW women
(OR =2.68, 95% CI [2.34, 3.05]). This difference largely persisted in the
adjusted model (OR = 2.38, 95% CI [2.04, 2.77]. Similar findings,
though to a lesser extent, were also observed in the elevated odds of
Hispanic women giving LBWBs when compared to NHW women.

The higher unadjusted odds of giving PTBs by NHB women, relative
to NHW women, were mitigated in the adjusted model though the

Low Birth Weight Outcome -
(among term'gb'tths only) Pre-Term Birth Outcome
Unadjusted OR Adjusted OR Unadjusted OR Adjusted OR.

Variables (95% Cl) (95% Cl) (95% Cl) (95% Cl)
Race/Ethnicity

Black - NH 2.68%**(2.34,3.05) 2.38***(2.04,2.77) 1.49***(1.37,1.62) 1.33***(1.21,1.47)

Hispanic 1.40***(1.24,1.58) 1.21** (1.05,1.40) 1.19%***(1.11,1.26) 1.04(0.97,1.13)

White - NH 1.00 (Reference) 1.00 (Reference) 1.00 (Reference) 1.00 (Reference)
Mother's Age

<21years 0.94 (0.83,1.06) 1.11%%(1.03,1.18)

21-27 years 1.00 (Reference) 1.00 (Reference)

28+ years 1.07 (0.94,1.21) 1.24***(1.16,1.32)
Mother's Marital Status

Unmarried 1.05(0.94, 1.19) 1.12***(1.05, 1.20)

Married 1.00 (Reference) 1.00 (Reference)
Mother's Education

<12 Years 1.79%**(1.48, 2.16) 1.42%**(1.29,1.57)

High School Degree 1.66***(1.40, 1.96) 1.19°**(1.09, 1.29)

Some College 1.31***(1.14,1.51) 1.12**(1.04,1.20)

At least College Degree 1.00 (Reference) 1.00 (Reference)
Insurance Status at Time of Birth

Medicaid 1.20**(1.06, 1.35) 1.03 (0.97, 1.10)

Other 1.18 (0.97, 1.45) 0.98(0.87, 1.09)

Self-Pay 1.16 (0.91, 1.49) 1.77***(1.58, 1.99)

Private 1.00 (Reference) 1.00 (Reference)
Urban/Rural Designation of Mother's Residence

Rural 1.16**(1.06, 1.28) 1.11***(1.06,1.17)

Urban 1.00 (Reference) 1.00 (Reference)
Tobacco Use During Pregnancy

Yes 1.81***(1.61,2.03) 1.01(0.94, 1.09)

No 1.00 (Reference) 1.00 (Reference)
BMI of Mother Before Pregnancy

1: Underweight 1.58%**(1.32,1.90) 1.18%*(1.05,1.32)

2: Normal 1.00 (Reference) 1.00 (Reference)

3: Overweight 0.69***(0.61,0.78) 0.86***(0.81,0.91)

4: Obese 0.72***(0.64,0.82) 0.86***(0.81,0.92)
Pre-pregnancy Diabetes

Yes 0.88(0.52, 1.49) 1.90%**(1.56, 2.32)

No 1.00 (Reference) 1.00 (Reference)
Pregnancy-induced Diabetes

Yes 1.35°(1.12, 1.63) 1.20%**(1.08, 1.32)

No 1.00 (Reference) 1.00 (Reference)
Chronic Hypertension

Yes 2.18%**(1.51,3.13) 1.91***(1.60, 2.29)

No 1.00 (Reference) 1.00 (Reference)
Pregnancy associated hypertension

Yes 2.72%**(2.36,3.15) 2.35%**(2.18, 2.54)

No 1.00 (Reference) 1.00 (Reference)
C-section

Yes 1.63***(1.48,1.8) 1.35%**(1.28, 1.42)

No 1.00 (Reference) 1.00 (Reference)
Prenatal Care (APNCU)

Inadequate 1.56"**(1.36, 1.78) 2.80***(2.57,3.04)

Intermediate 1.07(0.91,1.24) 0.92(0.82,1.04)

Adequate 1.00 (Reference) 1.00 (Reference)

Intensive 1.73***(1.55,1.93) 6.66***(6.25, 7.10)

**P<0.01; ***P<0.001
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difference was still statistically significant. This, however, was not the
case for Hispanic women whereby their elevated odds of giving PTBs,
relative to NHW women, in the unadjusted model became statistically
insignificant when the effects from other included variables were
considered.

Among women with term births, the rate of LBWBs among NHW
women was 2.1% as compared to 5.5% among NHB women, resulting in
a difference of 3.4% (Table 3). About 10% of this difference can be
explained by education and 4.5% by health insurance coverage. Relative
to NHW women, the lower education as well as the higher percentage of
Medicaid coverage among NHB women contributed to their higher odds
of having LBWBs. The higher concentration of NHB women in urban
Nebraska as well as the lower use of tobacco during pregnancy by NHB
women, however, helped mitigate their gap with NHW women in LBWB
rate.

In terms of the difference in LBWB rate between NHW and Hispanic
women, 54.2% of the gap in LBWB rate was explained by difference in
educational attainment between the two groups. Relative to NHW
women, Hispanic women were far less likely to use tobacco during
pregnancy, which helped mitigate the gap in LBWB rate between the two
groups by 23.2%.

As for the difference in PTB rate between NHW and NHB women, the
gap in education between the two groups was the most important
contributing factor, explaining 17.3% of the difference in PTB rate,
followed by marital status, which accounted for 10.1% of the difference
in PTB rate. That is, the lower marriage rate among NHB women, rela-
tive to NHW women, contributed to the higher PTB rate among NHB
women.

Similarly, the dominant factor explaining the difference in PTB rate

Table 3
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between NHW and Hispanic women was education, accounting for
64.3% of the difference. Differences in health insurance coverage be-
tween the two groups, especially the higher percentage of health in-
surance covered by self-pay among Hispanic women, also contributed to
their higher rate of PTBs, relative to NHW women. The relatively lower
prevalence of pregnancy-induced hypertension among Hispanic women,
however, mitigated the difference in PTB rates between the two groups.

A more straightforward illustration of the relative importance of
different factors in accounting for racial and ethnic differences in birth
outcomes can be found in Fig. 1. Out of the four comparisons between
NHW women and minority women in birth outcomes, mother’s educa-
tion and health insurance coverage were the top two most important
factors in three comparisons.

6. Discussion

Racial and ethnic disparities in birth outcomes in the United States
and their persistence over time remain a public health challenge
(Healthy People, 2020b). This study represents a rare effort in using the
Fairlie decomposition methodology to rank the importance of various
selected factors in explaining the observed racial and ethnic differences
in birth outcomes. Overall, mother’s education and health insurance
coverage turn out to be the most important factors, which highlights the
necessity and fundamentality of addressing socioeconomic disadvan-
tages among minority women in narrowing their gaps with White
women in birth outcomes.

One of the leading factors contributing to racial disparities in these
adverse birth outcomes, based on results from the decomposition anal-
ysis in this study, was mother’s education, which explained about 10%

Nonlinear decomposition analysis of factors contributing to racial/ethnic gaps in Low Weight and Preterm birth outcomes.

Low Birth Weight Outcome (among term births only)

Preterm Birth Outcome

Black Hispanic Black Hispanic
Coefficient % of Coefficient % of Coefficient % of Coefficient % of
(SE)  difference (SE)  difference (SE)  difference (SE)  difference
White Outcome 0.02148 0.02148 0.08814 0.08814
Minority Outcome 0.05544 0.02960 0.12538 0.10318
Difference -0.03396 -0.00812 0.03724 -0.01504
Contribution of Different Factors:
Mother's Age 0.000642 -1.9% 0.00064 -7.8% 0.00072 -1.9% 0.00074 -4.9%
(0.00042) (0.00042) (0.00081) (0.00085)
Mother's Marital Status -0.00055 1.6% -0.00034 4.2% -0.00377 10.1% *** -0.00242 16.1% ***
(0.00054) (0.00035) (0.00105) (0.00068)
Mother's Education -0.00339 10.0% *** -0.0044 54.2% *** -0.00643 17.3% *** -0.00966 64.3% ***
(0.00057) (0.00079) (0.00104) (0.00151)
Insurance Status at Time of Birth -0.00154 4.5% ** -0.00142 17.5% ** -0.00143 3.8% -0.004 26.6% ***
(0.00057) (0.00055) (0.00108) (0.00106)
Urban/Rural Designation of Mother's Residence 0.00122 -3.6% ** -0.00009 1.1% * 0.00318 -8.5% *** -0.00034 2.2% ***
(0.00041) (0.00004) (0.00073) (0.00008)
Tobacco Use During Pregnancy 0.00113 -3.3% *** 0.00189 -23.2% *** 0.00005 0.1% 0.00008 0.5%
(0.00013) (0.00022) (0.0002) (0.00032)
BMI of Mother Before Pregnancy 0.00036 -1.0% ** -0.00023 2.8% ** 0.00072 -1.9% *** -0.00037 2.5% ***
(0.00011) (0.00007) (0.00018) (0.0001)
Pre-Pregnancy Diabetes 0.00001 0.0% 0.00001 0.1% <0.00027 0.7% *** <0.00009 0.6% *
(0.00003) (0.00002) (0.00007) (0.00004)
Gestational Diabetes 0.00009 0.3% * 0.00002 0.2% 0.00022 0.6% ** 0.00008 0.5%
(0.00004) (0.00002) (0.00008) (0.00005)
Chronic Hypertension -0.00006 0.2% 0.00007 0.8% * <0.00014 0.4% ** 0.00022 -1.5% ***
(0.00003) (0.00003) (0.00005) (0.00005)
Pregnancy Induced Hypertension -0.00023 0.79% %% 0.00061 -7.5% *** -0.00073 2.0% *** 0.00169 -11.3% ***
(0.00005) (0.00008) (0.00008) (0.00011)
C-section <0.00015 0.4% ** 0.00044 -5.5% *** -0.00039 1.1% *** 0.00102 -6.8% ***
(0.00005) (0.00007) (0.00007) (0.0001)
Prenatal Care Adequacy (APNCU) -0.00057 1.7% -0.00051 6.3% * -0.00265 7.1% *** 0.00135 -9.0% **
(0.00017) (0.00022) (0.00033) (0.00042)
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Estimate from Decomposition

Fig. 1. Leading Factors Contributing to the Observed Differences in Birth Outcomes Between Non-Hispanic White Women and Minority Women.

of the observed Black-White difference in LBWBs. This is consistent with
findings from a previous study where it was suggested that between 13%
and 28% of racial differences in LBWBs were explained by racial dif-
ferences in endowments across included measures and the most
important factor driving racial differences in LBWBs turned out to be
SES (Lhila and Long, 2012). Women with higher education usually not
only have better knowledge of prenatal care, they also tend to have more
resources and support including higher income and better access to
prenatal care, both of which can help explain their better birth out-
comes. Results from this study revealed that 26.1% of NHB women had
an education below high school as compared to 7.1% among NHW
women, and the odds of having LBWBs or PTBs increased with each
reduced level of education. By the time of pregnancy, educational
attainment as measured by degree or diploma might no longer be a
modifiable risk factor for many women. Improving educational attain-
ment of NHB women and narrowing their gap with NHW women in this
area thus requires a life course perspective whereby the socioeconomic
disadvantages of NHB women can be addressed early in life (Lu et al.,
2010).

Differences in health insurance coverage between NHW and NHB
women turned out to be the second most important factor in explaining
differences in LBWBs between the two groups, only after mother’s ed-
ucation. Health insurance coverage is important for access to health
services; it can also serve as a proxy of economic status since eligibility
for Medicaid is primarily based on household income. Over two thirds of
NHB women in this study were covered by Medicaid as compared to one
quarter among NHW women, which points to the importance of
reducing the poverty rate among NHB women in improving their birth
outcomes and reducing the racial gap in LBWB rate. The economic
divide between White and Black women, as well as its persistence over
time, underscores the need of addressing social and structural factors
such as structural racism as important drivers of disparities in birth

outcomes between the two groups (O’Brien et al., 2020).

Despite all the factors considered in the analysis, the majority of the
differences in birth outcomes between NHB and NHW women remains
unaccounted for. Similar findings were also reported from previous
studies using the same methodology (Lhila and Long, 2012; Pitts et al.,
2011). For example, in a study of Black-White disparities in birth out-
comes using Vital Statistics birth records from the State of Georgia for
the period 1994 to 2002, only 16% of the racial gap in LBWBs was
explained by covariates included in the decomposition analysis (Pitts
et al., 2011). Racial differences in LBWBs were also observed in extreme
low-risk U.S. populations (Alexander et al., 1999). These findings point
to the relevance of developing race-specific definitions of LBWBs based
on physiological variations in fetal size and growth across racial groups
(Gardosi, 2014), which might further our understanding of racial dif-
ferences in LBWBs. More attention should also be paid to chronic stress
associated with institutional and perceived racism, which was shown to
be linked with adverse birth outcomes among women of color (Domi-
nguez, 2008; Dominguez et al., 2008; Earnshaw et al., 2013).

The covariates included in the decomposition analysis accounted for
more of the gaps between NHW and Hispanic women than they did in
the case of the gaps between NHW and NHB women. Some of the most
important factors contributing to the gap in LBWB rate between NHW
and Hispanic women included education, tobacco use during pregnancy,
and health insurance coverage. The relative socioeconomic disadvan-
tages among Hispanic women, as indicated by lower education and
higher poverty rate as proxied by Medicaid coverage, need to be
addressed in order to reduce their LBWB rate. Relative to NHW women,
one of the protective factors for Hispanic women was their lower rate of
tobacco use during pregnancy, which mitigated the gap in LBWB rate
between the two groups. This also implies that the relative advantage in
LBWB rate among NHW women could have been more substantial had
they managed to reduce their tobacco use during pregnancy to the level
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of Hispanic women.

In terms of the difference in PTB rate between NHW and Hispanic
women, the dominant factor was education, accounting for 62.7% of the
difference, followed by health insurance coverage and marital status.
This again underscores the importance of improving socioeconomic
status of Hispanic women in reducing their gap with NHW women in
PTB rate. This issue will become more important with the increasing
Hispanic population in Nebraska and their high rates of poverty and
uninsurance. It was estimated that among the 190,000 Hispanics living
in Nebraska (10% of the state population) in 2014, one quarter of them
did not have health insurance and this rate of uninsurance became 49%
among foreign-born Hispanics (Demographic profile of Hispanics in
Nebraska, 2014). This was partially reflected in this study whereby 9.2%
of Hispanic women in the study had to pay for their health insurance
themselves, as compared to 2.5% among NHW women and 3.7% among
NHB women. Besides lower income and lack of health insurance
coverage, many Hispanic women, especially foreign-born Hispanic
women had to overcome language barriers and potential acculturative
stress before they could effectively navigate the health care system in the
U.S. for prenatal care (Fuentes-Afflick et al., 2014).

7. Limitations of the study

As a state, Nebraska is not as racial diverse as many other states.
Cautions should be taken before generalizing findings from this study to
other states or the national level. The rate of preterm births in our
sample (9.4%) comes a bit lower than corresponding estimates of 10% at
the national level (Martin et al., 2019).

Numerous factors at the genetic, biological, demographic, social,
economic, psychological, environmental, and medical level can impact
birth outcomes and their disparities across racial/ethnic groups. Due to
data restrictions, this study was only able to include a limited number of
factors primarily focusing on demographics, SES, health insurance
coverage, smoking during pregnancy, and health status prior or during
pregnancy. Research is needed to incorporate more factors into the
decomposition analysis, including factors on exposure to racism and
psychosocial distress, to better account for racial and ethnic disparities
in PTBs and LBWBs. This is especially important for identifying key
factors contributing to Black-White disparities in LBWBs, most of which
remained unexplained.

Despite their common use in health disparity research, race and
ethnicity are imprecise, socially defined constructs with important
limitations (Kaplan and Bennett, 2003). In our study, the variable of race
and ethnicity was used as a risk marker, not a risk factor. We did not
consider sub-group differences within each of the three major racial and
ethnic groups considered, including potential differences based on na-
tivity, which can be a topic of future research along this line.

Measurement errors cannot be ignored in analysis of birth outcomes
using vital records. This is especially important when it comes to
ensuring the accuracy of key measurements such as gestational age,
birthweight, and smoking during pregnancy. In this study while we
removed extreme outliers associated with gestational age and birth-
weight from our analysis, we could not find any documentation in the
birth records that would allow us to verify or assess the accuracy of the
data. Smoking during pregnancy could have been underreported due to
potential social desirability bias. Future studies can evaluate the
robustness of study findings by factoring in measurement errors or by
using measures less prone to measurement errors (e.g., use cotinine
assays for smoking status instead of reliance on self-report data).

8. Conclusions

Among the various factors included in this study, mother’s education
contributed the most to the observed racial/ethnic differences in PTB
and LBWB rates, followed by health insurance coverage. Addressing
these socioeconomic disadvantages in NHB and Hispanic women would
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be important for them to narrow their gap with NHW women in LBWB
and PTB rates. More research is needed to identify key factors leading to
the disparities in birth outcomes between NHW and NHB women.
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