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Abstract

Objectives Racial and ethnic groups in the US exhibit major
differences in low birthweight (LBW) rates. While previous
studies have shown that community level social indicators as-
sociated with LBW vary by race and ethnicity, it is not known
whether these differences exist among racial or ethnic groups
who live in the same neighborhood or community. To address
this question, we examined the association of community level
features with LBW among African American, White and
Hispanic women who live in similar geographic areas.
Methods The analysis is based on geocoded birth cer-
tificates for all singleton live births in the year 2000 to
women residing in 805 California ZIP codes. Community
level social and demographic data were obtained from U.S.
Census data files for the year 2000 and surrogate indices of
population level alcohol and drug abuse and dependence
were derived from hospital discharge data (HDD). Tobit
and bootstrap analyses were used to test associations with
birth outcomes, maternal characteristics, and community
level social and demographic features within and across the
three groups of women living in similar geographic areas.
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Results The results demonstrate major racial and ethnic
differences in community level correlates of LBW. Rates of
LBW among African Americans were lower if they lived in
areas that were more densely populated, had greater income
disparities, were more racially segregated, and had low rates
of alcohol abuse or dependence. These associations were
different or absent for Hispanic and White women.
Conclusions for Practice The results suggest that despite
living in the same areas, major differences in neighborhood
features and social processes are linked to birth outcomes of
African American women compared to Hispanic and White
women. Further research, especially using multilevel ap-
proaches, is needed to precisely identify these differences to
help reduce racial and ethnic disparities in LBW.

Keywords Low birthweight - Neighborhoods -
African Americans - Hispanics - Socioeconomic status -
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Significance

What is already known on this subject

Previous studies show that community correlates of LBW
such as poverty and employment status differ among women
in different ethnic or racial groups. However it is not known
whether these factors affect LBW differently in racial and
ethnic groups who live in the same geographic areas.

What this study adds

Tobit and bootstrap analyses indicated that very different
community level correlates are related to LBW rates be-
tween racial and ethnic groups living in the same zip code
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areas in California. This is particularly true for African
American women who showed considerably more differ-
ences in model coefficients when compared to both White
and Hispanic women.

Background

Serious persistent racial and ethnic disparities in rates of low
birthweight (LBW) exist in the US. In 2009, LBW rates were
13.6 % for African Americans, 7.2 % for Whites and 6.9 %
for Hispanics [1]. LBW infants account for 69 % of all infant
deaths [2] and are at increased risk of infant mortality, pro-
longed neonatal hospitalization, respiratory disease and poor
neurodevelopmental outcomes [3]. Studies exploring deter-
minants of disparities in LBW have mainly focused on in-
dividual factors such as maternal health and pregnancy
status, and health behaviors [4-6]. Although individual-level
risk factors are important correlates of LBW, they account
for only a small fraction of the variance in LBW rates among
African American and White women [5].

Recent studies have expanded explanations for dis-
parities in LBW to include contextual and structural factors
like neighborhood poverty, racial segregation, income
disparities, social support and crime [7-9]. This research
suggests that community correlates of LBW differ by race/
ethnicity [11-13]. For instance, Pearl et al. [10] showed
that neighborhood unemployment levels were positively
related to LBW rates for Asian and African Americans, had
little relationship for Whites, and were negatively related to
LBW rates for foreign-born Hispanics.

While evidence from these studies suggests that com-
munity level correlates of LBW may differ between racial/
ethnic groups, most existing data do not actually confirm
these relationships for several reasons. First, the neighbor-
hood environments of different racial and ethnic groups are
sometimes so different that comparisons of community
level structural factors and racial/ethnic background on
differences in health outcomes are not meaningful. Second,
the social meaning of community level characteristics like
residential segregation can differ for racial and ethnic
groups [13—15]. Third, statistical assessments of the corre-
lates of health outcomes can be misleading. These kinds of
analyses are prone to Type I errors due to large numbers of
comparisons between ethnic groups (e.g., comparing effects
between 3 groups across 10 covariates leads to 30 possible
tests). In addition, claims about structural differences be-
tween groups are often based upon tests of significance of
the relationship between LBW and social characteristics
within particular groups when these tests should, instead,
compare magnitudes of coefficient relationships between
groups using structural tests. Thus, the fact that longer
gestation periods are significantly related to lower risks for
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LBW in two groups does not ensure that these risks are the
same between groups; in fact, they may be very different.

In this paper, we examine the relationship between com-
munity level characteristics and LBW among African
American, White and Hispanic women residing in similar
geographic areas in California to assess whether mothers of
diverse ethnic groups are affected by similar environmental
conditions in different ways. We draw on a sample of ZIP
codes in California which allows comparisons of statistical
relationships between neighborhood conditions and LBW
rates across ethnic and racial groups, minimizes Type [ errors
through their control in testing procedures, and provides
explicit structural tests of covariate effects between groups.
In addition, we include novel community level indicators
such as availability of retail stores and of alcohol stores,
alcohol dependence and drug abuse that may affect rates of
LBW [14, 16-21].

Methods

Electronic maps of California [22-24] were used to identify
1637 contiguous ZIP code polygon areas of the state with non-
zero populations. ZIP code areas were the only coordinating
area unit between the several data sources examined in these
analyses. To ensure representation of the three ethnic groups
in each area we selected 866 ZIP codes that had at least 200
residents. An additional 61 ZIP codes (7.0 %) were removed
as outliers or due to incomplete data. This procedure yielded
805 areas of the state for analysis in which African, Hispanic
and White American mothers jointly lived and worked.

Data Elements

The primary outcome was the number of singleton LBW
births (weight < 2500 g) per 1000 singleton live births
among African, Hispanic and White American mothers
within each ZIP code of the state for the year 2000. Data on
birthweight, gestational age and maternal characteristics
were obtained from Public Use Birth Records provided by
the California Department of Health Services and geolo-
cated to ZIP code area.

Community level variables included in the analyses
measuring socio-economic status, social stability, immi-
grant status, retail density and alcohol and drug depen-
dency are described in Table 1. These measures were
obtained from the Census 2000 Summary File 1, SFl1,
Census of Population and Housing [25] and Census CD
2000 Long Form Summary File 3, SF3 [24]. SF1 data were
geocoded to internal points for each block; SF3 data were
geocoded to internal points for each block group. Census
blocks and block groups were spatially assigned to ZIP
codes by matching internal block centroids. Using this
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Table 1 Study variables, data sources, and measures

Variables Data source

Measures

Maternal age

Maternal birth
place

Birth records for year 2000
Birth records for year 2000

Gestational age  Birth records for year 2000
Birth records for year 2000

Geographically linked census data for year 2000

Caesarean births

Poverty rates

Median Geographically linked census data for year 2000
household
income

Education Geographically linked census data for year 2000

Economic Geographically linked census data for year 2000
disparity

Segregation Geographically linked census data for year 2000
index

Population Geographically linked census data for year 2000
density

Residential Geographically linked census data for year 2000
instability

Social Geographically linked census data for year 2000
disorganization

Immigrant status

Density of retail
establishments

Alcohol
availability

Alcohol abuse
and

Geographically linked census data for year 2000

Topographically integrated geographically referenced
(TIGER) files from census 2000 aggregated to ZIP
code areas

Topographically integrated geographically referenced
(TIGER) files from census 2000 aggregated to ZIP
code areas

Hospital discharge data (HDD) for the year 2000
geocoded to residential zip code of patient

dependence

Drug abuse and
dependence

Hospital discharge data (HDD) for the year 2000
geocoded to residential zip code of patient

Zip code averages were calculated
Zip code averages were calculated

Zip code averages were calculated

Zip code averages were calculated

Percent of households with income <15 K yearly
In 1000s of dollars

Percent high school graduates per population

Index of concentrated extremes (ICE) and calculated as the
difference in the numbers of households earning more than
$75,000 versus less than $20,000 divided by total number of
households. A value of 100.0 on this measure reflects
concentrated wealth and a value of —100.0 reflects concentrated
poverty

Measures the concentration of race/ethnic subpopulations within
block groups, relative to the population average for all block
groups within ZIP codes. The index is insensitive to population
size, enabling direct comparison of the impacts of segregation
across rural and urban places

Urban high density and rural low density based on population per
roadway mile

Percent households moved in the past 5 years
Percent vacant housing

Percent foreign-born residents

Number of retail establishments per roadway mile

Number of on and off premise alcohol outlets per roadway mile

This measure is based on data from diagnostic codes 303.0 and
305.0 (alcohol abuse and dependence)

This measure is based on data from diagnostic codes 304 and 305.2
through 305.9 (drug abuse and dependence)

procedure, 96.0 % of Census blocks and 93.8 % of Census
block groups fell within the ZIP code polygons defined for
the study. These blocks and block groups covered more
than 98.3 % of the state’s population and were proper area
subsets of the defined ZIP code areas (i.e., wholly con-
tained within single ZIP code areas).

Definitions of race or ethnic group memberships were
consistent across all data sources. African American and
White American groups were defined exclusively, but
Hispanic Americans were defined inclusively, including
both African American and White American populations.

Statistical Approach

Descriptive statistics were calculated for all variables and
measures included in the study. In addition, three parallel
statistical analyses of ZIP code level on LBW rates among
African American, Hispanic and White mothers were
conducted using TOBIT censored linear regression models
[26]. Each analysis provided a separate assessment of the
significance of community level covariates related to LBW
among mothers in each group. Rates of LBW were treated
as zero censored (no negative values could be observed)
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and this information was used to statistically correct effects
estimates for any excess of zeros naturally observed with
respect to model covariates. The TOBIT regressions also
provided a means of addressing small area effects through
the use of appropriate sampling weights and a statistical
control for heteroskedasticity related to differences in sizes
of birth cohorts between ZIP codes (i.e., errors in estimate
inversely proportional to numbers of births). Finally, since
a few of the zip codes had small numbers of live births
(e.g., 17 or 2.11 % with fewer than 50), we performed
sensitivity analyses using areas with more than 50, 100,
and 200 live births. With some reduction in power due to
the loss of sample units, overall effects of the analyses
remained the same as reported here.

Statistical tests of structural differences in correlates of
LBW rates across racial or ethnic groups were computed
using constraint tests that assessed the equivalence of results
between groups [26]. Nonparametric bootstrap estimates
[27] were then used to assess the statistical magnitudes of
differences in coefficient estimates between groups. One
thousand bootstrap samples of ZIP code areas were drawn
with replacement, TOBIT models for each sample and racial
or ethnic group were estimated, and differences between
effects estimates computed. Effects sizes were calculated as
the average difference in coefficient estimates across boot-
straps divided by their standard deviation, with p values
referred to a Gaussian normal distribution. In each case,
positive values indicate greater impacts in the first relative to
the second group and negative values indicate greater im-
pacts in the second relative to the first group. In all cases
effect size estimates correct for effects related to all other
covariates in the analysis models. The distributions of dif-
ferences between coefficient estimates were used to estimate
the extent to which specific coefficients differed between
groups. The statistical effects observed within group-specific
models (e.g., an insignificant effect relating poverty to LBW
in one racial or ethnic group vs. a significant effect relating
poverty to LBW rates in another) may or may not corre-
spond to significant differences in coefficient estimates be-
tween models.

Results

Table 2 presents unweighted descriptive statistics for the
measures in the study showing large variations in measures
across ZIP codes for all race/ethnic groups. Population
densities ranged widely across ZIP codes, from a minimum
of 0.13 persons per roadway mile (among African Amer-
icans) to a maximum of 1884.59 per roadway mile (among
Hispanics). Percent of households in poverty ranged from
0.00 % for all three groups to a high of 82 % among African
Americans. Median household incomes were greatest among
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Whites, but with some areas having populations with median
incomes well in excess of $100,000 for all race/ethnic
groups. High school graduation rates similarly overlapped
across racial/ethnic groups. Rates of hospital discharges of
patients with drug dependence or alcohol abuse were highest
among African Americans, followed by Whites and were
lowest among Hispanics.

Showing similar range and variation across ZIP codes,
the measure of persons who changed households in the past
5 years ranged by a factor of about 3, the percent of vacant
housing ranged by a factor of about 52, and percent foreign
born residents by a factor of about 29. The index of con-
centrated extremes ranged from a minimum of —76.93
(concentrated poverty) to +82.70 (concentrated wealth).
The measure of segregation was greatest on average among
African Americans, but varied substantially across ZIP
codes for all racial/ethnic groups. In addition, densities of
retail stores and all alcohol outlets as well as proportions of
on-premise alcohol outlets and bars also exhibited large
ranges across ZIP codes.

Finally, white mothers were somewhat older than Afri-
can American and Hispanic mothers, tended to have
somewhat longer gestation periods, and had a lower pro-
portion of Caesarian births than African American mothers.

Table 3 shows the beta coefficients, z-scores and p val-
ues (p < 0.05 one-tailed test) for the associations between
the covariates and LBW rates from the censored regression
models for each of the three groups. The upper portion of
the table presents effects related to birth characteristics and
other variables that were measured specific to each group
(e.g., poverty rates among African Americans). The middle
portion of the table presents effects related to variables
commonly measured across groups (e.g., vacant housing).
The lower portion of the table provides statistical infor-
mation relevant to each model. Focusing on this aspect of
the table first, the estimated standard deviations of errors
from the censored regression models show that LBW rates
varied most among African Americans and was 4—6 times
greater than variation among Whites or Hispanics. As ex-
pected, heteroskedasticity was negatively related to the size
of each birth cohort. Each model accounted for a sig-
nificant portion of the variance in birth rates across ZIP
codes (likelihood ratio 2 tests), performing least well with
respect to Hispanic LBW births (pseudo—R2 values, [28]).

Only two community level variables were significant
and consistently related to LBW rates across two groups.
Living in areas with greater vacant housing was related to
greater rates of LBW for African American and Hispanic
mothers and living in areas with higher densities of retail
stores was related to greater LBW rates among White and
African American mothers. Overall, correlates of LBW
rates differed substantially for women from different racial/
ethnic backgrounds.
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Table 2 Descriptive statistics on birth and social characteristics

(unweighted, N = 805 ZIP codes)

Variable names Standard

Mean Deviation Minimum Maximum

Number of births

White 195.52 132.39 2.00

African American 3742  64.06 2.00

Hispanic 25242 31895 2.00
Low birthweight births (per 1000 births)

White 40.40 27.55 0.00

African American 77.08 77.36 0.00

Hispanic 4439  26.33 0.00

Sociodemographic measures
Population density (per RWM)

White 187.53 116.71 2.45

African American 3042 5724 0.13

Hispanic 120.61 165.21 0.86
Poverty rate (% of households)

White 12.09 8.86 0.00

African American 18.78  13.85 0.00

Hispanic 18.12  10.33 0.00
Median household income (x 1000)

White 51.62 19.24 9.03

African American 4447 2091 6.25

Hispanic 4432  17.02 9.62
High school graduates (% adult population)

White 79.68 16.23 20.20

African American 84.13 11.07 36.60

Hispanic 58.51 18.84 16.84

Alcohol and drug problems
Drug dependence/abuse (per 1000 hospital discharges)

White 3.98 5.05 0.00
African American 7.86 1231 0.00
Hispanic 1.85 224 0.00
Alcohol dependence/abuse (per 1000 hospital discharges)
White 1.32 1.67 0.00
African American 1.78 4.11 0.00
Hispanic 0.69 0.80 0.00
Social disorganization
Households moved 31.91 4.74 19.37
past 5 years (%)
Vacant housing (% 4.72 4.16 0.71
of households)
Foreign born (% of 25.64 1344 2.40
population)

Economic disparity and segregation

Index of 820 25.66 —76.93
concentrated
extremes

Segregated neighborhoods (census block groups)
White 0.09 0.06 0.00

830.00
602.00
2275.00

272.73
333.33
285.71

1026.34
489.83
1884.59

55.00
82.00
67.00

147.00
137.74
162.02

99.63
100.00
97.90

79.83
200.00
3222

32.57
100.00
14.64

56.76

37.26

70.30

82.70

0.42

Table 2 continued

Variable names Standard

Mean Deviation Minimum Maximum

African American 0.34 0.14 0.00 0.82
Hispanic 0.18 0.08 0.00 0.53
Retail stores in neighborhood

Total retail stores 1.85 2.44 0.00 34.60
(per RWM)

Alcohol outlet (per 0.49 0.76 0.00 13.39
RWM)

Proportion on- 0.40 0.16 0.00 1.00
premise alcohol
outlets

Proportion bars 0.37 0.30 0.00 1.00

Individual level birth characteristics

Mother’s age (years)

White 28.17 2.37 23.84 35.47

African American 27.35 3.09 17.00 40.50

Hispanic 26.99 1.85 22.63 37.50
Gestational age (days)

White 277.25 2.55 267.03 315.98

African American 274.67 10.74 242.00 458.00

Hispanic 276.77 3.61 246.75 299.14
Cesarean births (%)

White 22.50 4.28 8.11 42.29

African American 2748 17.05 0.00 100.00

Hispanic 22.30 7.01 0.00 100.00

RWM: roadway miles are used as denominators of population and
retail outlet densities, representing the spatial packing of people and
outlets along roadway systems

Structural Disparities

If common biological, behavioral and social mechanisms
were responsible for the statistical patterns observed in this
study, then the signs and effect sizes observed in Table 3
should be similar across racial or ethnic groups. The effects
reported in Table 3 may be interpreted to provide a rough
guide to differences between groups but test the wrong
counterfactual. Each effect may or may not be statistically
different from zero within groups irrespective of differ-
ences in effect size between groups. Thus, the proper null
hypothesis for testing structural disparities between racial/
ethnic groups is that effects are of the same magnitude and
sign between groups and that the differences in effect sizes
are zero. Since constraint tests, indicated very substantive
differences in coefficient vectors between groups (the
smallest constraint test was between Hispanic and African
American models, G’ = 775.38, p < 0.001), further ex-
ploration of the sources of these differences was done using
nonparametric bootstrap methods.
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Table 3 TOBIT Analyses by racial and ethnic groups

Independent variables White births African American births Hispanic births

b z p b z p b z P

Birth characteristics

Mother’s age —0.739 —1.486 2.597 2.435 0.008 —2.023 —-3.217 0.001
Gestation period —0.646 —2.537 0.005 -3.750 —11.838  <0.001 —1.486 —8.668  <0.001
Caesarian births 0.223 1.437 0.938 4504  <0.001 0.142 1.489
Sociodemographic measures
Population density —0.009 —1.320 —0.100 —-9.536  <0.001 —0.002 —-0.871
Poverty rate 0.757 3.601 <0.001 0.011 0.040 —0.154 —1.621
Median household income 0.087 0.645 0.627 2.567 0.005 0.085 0.859
High school graduates —0.024 —0.199 0.653 3.120 0.001 0.043 0.765
Alcohol and drug problems
Drug dependence/abuse —-0.414 —1.330 0.181 0.768 —0.057 —0.121
Alcohol dependence/abuse 1.596 1.572 9.397 9.309  <0.001 1.579 1.275
Social disorganization
Households moved past 5 years —0.131 —1.245 —0.595 —1.638 —0.208 —2.542 0.005
Vacant housing —0.131 —0.930 1.698 4.627  <0.001 0.583 4.775  <0.001
Foreign born —0.015 —0.193 —0.616 —5.131 <0.001 0.092 1.564
Economic disparity and segregation
Index of concentrated extremes —0.105 —0.872 —1.095 —7.983  <0.001 —0.080 —1.153
Segregated neighborhoods —7.182 —0.415 —98.411 —-8.969  <0.001 5.630 0.732
Retail stores in neighborhood
Total retail stores 1.640 2.229 0.013 6.432 2.535 0.005 0.856 1.588
Total alcohol outlets —6.004 —2.39%4 0.008 -9.209 —1.298 —0.069 —0.036
Proportion on-premise outlets 4.195 1.129 —19.808 —1.640 —5.806 —1.379
Proportion bars/taverns 3.217 1.136 —2.311 —1.305 0.449 0.356
Standard deviation of errors 25.408 113.284 18.852
Heteroskedasticity —0.002  —-20.045 <0.001 —-0.010 -=32.115 <0.001 —0.001 —22.823  <0.001
Likelihood ratio 3> (df = 18) 369.160 <0.001 552.482 <0.001 127.792 <0.001
Maddala’s pseudo R? 0.368 0.497 0.147
Fig. 1 Standardized differences African Americans Hispanics African Americans
in coefficient estimates between HM'””? Minus Minus
ispanics Whites Whites
groups. Black p < 0.005, Grey Constant J T |
p < 0.050, White ns 1
o — = :
Cce:: adlidll Births —': O 8
Population Density ~—~7 b — 1 d
%) Poverty Rate 0 E I 9 —
1 Median Household Income —1 —1
8 High School Graduates — m] —
2] Drug Dependence - Abuse - ) 0 -
'&J Alcohol Dependence - Abuse —— g —
O Households Moved Past 5 Years - g 1 —
w Vacant Housing — e —
14 Foreign Born - ; — —]
f C
I eoregaied Neghborhoods | = —|
Total Retail Stores —1 -] —
Total Alcohol Establishments O —1 g
Proportion On-Premise + ] —_ 8 —]
Proportion Bars/Taverns ] —_ R —]
6 4 2 0 2 4 66 4 2 0 2 4 66 4 2 0 2 4 6
EFFECT SIZE (d/ sd) EFFECT SIZE (d/sd) EFFECT SIZE (d/sd)
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Figure 1 shows the results of the bootstrap analyses.
Each of the three separate bar plots show, from left to right,
African American minus Hispanic estimates, Hispanic
minus White estimates, and African American minus
White estimates. Significant differences were found in the
community correlates of White, African American and
Hispanic LBW rates. The first bar chart shows that African
American and Hispanic LBW rates significantly
(p < 0.005) differed in effects related to gestational age,
population density, proportion of foreign born, income
extremes, and segregation; each of these characteristics
was associated with lower rates of LBW among African
Americans. Greater alcohol abuse and dependence in a
community was related to greater rates of LBW among
African American versus Hispanic mothers (p < 0.050).

The second bar chart shows that Hispanic and White
LBW rates differed (p < 0.005) significantly with respect
to the impacts of poverty and vacant housing. In addition,
greater maternal age and gestational age were positively
related to LBW among White versus Hispanic mothers
(p < 0.050).

The third bar chart shows that African American and
White LBW rates significantly (p < 0.005) differed with
respect to the impacts of gestational age, population den-
sity, alcohol dependence, income extremes and segrega-
tion. Living in communities with greater amounts of vacant
housing and smaller proportions of foreign-born popula-
tions were related to greater rates of LBW among African
American versus White mothers (p < 0.050).

Comparing the results obtained within race/ethnic
groups reported in Table 2 with those observed between
race/ethnic groups in Fig. 1, we get a more complete pic-
ture of the heterogeneity of community level effects across
groups of women. For example, both income extremes and
residential segregation are related to lower rates of LBW
rates among African American mothers when compared to
White mothers (Fig. 1), but these effects are negligible
among Hispanic and White women (Table 2). Similarly,
measures of social disorganization, such as vacant housing,
are related to greater levels of LBW rates among African
American and Hispanic mothers (Fig. 1) and negligibly so
among White mothers (Table 2), with greatest relative ef-
fects among Hispanics (Fig. 1). Greater levels of poverty
are related to greater rates of LBW among White mothers
(Table 1) with greatest differential impacts on LBW rates
between Hispanic and White mothers (Fig. 1).

Supplementary analyses compared the same models for
foreign versus US born women within each racial or ethnic
group and found no statistically significant differences
(data not shown). Sensitivity analyses further examined
whether the relationships between community-level factors
and LBW rates changed when adding preterm births (less
than 37 weeks gestation) as a covariate in the models. As

expected, preterm births were a significant correlate of low
birth weight births in each group but did not substantively
alter either the significance or effect size of the commu-
nity-level variables within or between groups.

Discussion

Our study demonstrates that markedly different community
level correlates (e.g., population density, economic dis-
parity, poverty, residential segregation, population density,
vacant housing and alcohol dependence) are related to
LBW rates in racial/ethnic groups living in the same ZIP
code areas in California.

African American women in particular showed consid-
erably more differences when compared to both White and
Hispanic women. Notably rates of LBW were lower in high
density communities where African Americans lived
compared with similar communities where Hispanc and
White mothers resided, a finding that has not been reported
in previous studies in the US. The strong association of
high population density (urban areas) with decreasing risk
of LBW for African American women might be explained
by better access to health care and to material resources
which may result in lower stress levels than among women
living in more remote areas [29, 30]. In addition behavioral
risks for LBW such as smoking have been shown to be
lower for women living in metropolitan versus rural areas
in some countries [29].

Living in communities with greater income extremes is
related to lower rates of LBW among African American
mothers but not among Whites and Hispanics. The finding
for African Americans is consistent with literature sug-
gesting that families living in mixed economic areas benefit
both from exposure to affluent residents, and from the
presence of services and institutions aimed at assisting
lower-income residents [31], but contradict neighborhood,
state or national analyses showing that rates of low birth
weight are generally higher in areas with high levels of
income inequality (see [32-35]). These inconsistent results
may be due to the size and composition of the units of
analysis involved, residual confounding from unmeasured
variables or to differences in populations sampled.

Although residential segregation has been shown to be
positively related to low birth weight after controlling for
poverty in metropolitan areas across the US [36] and in New
York City [37], our findings show that African American,
but not White or Hispanic women living in segregated areas
have significantly lower rates of LBW infants. This finding
parallels growing evidence of the benefits of high levels of
racial group density on health conditions for African
Americans [9, 38] and with research showing that racial
segregation was not associated with LBW for Hispanic
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women [13]. In addition, other research has shown that
living in immigrant enclaves is associated with lower rates
of LBW among Mexican born women [39].

In our study, community level poverty was a negligible
correlate for LBW rates among minority women, but a
significant one for rates among White women. The findings
for Hispanic women are consistent with the results of other
research showing that poverty is weakly or not associated
with increased rates of LBW, especially for foreign-born
women [29, 40, 41].

The finding that birth weights of White mothers in our
study were more affected by poverty than those for African
American women contradicts previous studies, which
generally indicate a reversal of these associations [10, 12,
30, 42]. These divergent findings could stem from differ-
ences in analytic units (e.g., census tracts vs. ZIP codes)
used, ethnic/racial composition of areas studied and ana-
lysis strategies employed or from unmeasured residual
confounding. An important feature of this study was
identifying common areas of the state across which racial/
ethnic group-specific rates of LBW could be compared and
where substantial populations of all three racial and ethnic
groups reside. This approach may illuminate different re-
lationships to community level socio-economic status than
when racial groups are compared across vastly different,
and potentially more economically polarized environments.
In addition, the use of structural comparison models enable
us to make more rigorous comparisons about socio-eco-
nomic differences between groups than other approaches
that rely on examining differences in effect sizes of vari-
ables within specific ethnic or racial groups.

Minority women, especially Hispanics differed from
White women in exhibiting strong positive, relationships
between community levels of vacant housing and high
rates of LBW. The findings for minority women are similar
to previous studies showing the negative impact of neigh-
borhood disorganization on stress levels and health status
[43, 44]. However, relative to whites, African American
birth weights have been shown to improve by living in
neighborhoods with higher numbers of foreign-born resi-
dents which could be attributed to the low crime rates, high
levels of collective efficacy and social connectedness; and
access to businesses and services described for these areas
in some studies [36, 45].

Rates of alcohol abuse/dependence were associated with
low birth weight only among African American mothers in
contrast to other women, especially Whites. Although prior
studies have shown adverse effects of maternal drug and
alcohol use on birth weight [16, 46], no other studies to our
knowledge have described the negative impact of commu-
nity level alcohol abuse on low birth weight. High rates of
community level alcohol abuse/dependence could be linked
with LBW by indicating that African American women
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residing in these areas are more likely to be problem or
excessive drinkers; or that these neighborhoods are charac-
terized by high rates of public drinking and drunkenness
associated with blight, neighborhood deterioration and low
levels of social integration and support—factors which are
known to constitute sources of chronic stress [47, 48].

Limitations

Our study has three substantial limitations. First, the models
do not include a full range of variables that determine birth
outcomes, therefore there is considerable unmeasured resi-
dual confounding, especially at the individual-level. Second,
the observed ecological correlations may arise from
population-level social processes which result in specific
disadvantages to racial or ethnic groups (e.g., violent crime
rates). Third, the spatial units may be too aggregate to ensure
common exposures between racial or ethnic groups to
population risks. Small cities and communities of less than
100,000 persons are often represented by a single ZIP code
and among larger cities in the state, ZIP code areas only
crudely represent neighborhood environments. Smaller
geographic units would be preferable, but using current data
sources, plausible strategies to disaggregate ZIP code level
measures to smaller units introduce other sources of mea-
surement bias. For example, one plausible strategy would be
to use smaller geographic units and impute values to those
units using geographic overlays and map algebras. However,
the degree to which aggregation or disaggregation biases
might arise in such imputations (e.g., from ZIP codes to
Census tracts) is unknown and would induce unknown bi-
ases into the results of this study.

Despite these limitations, the study exhibits several
important strengths. First, the study examined the impact of
a wide array of important community level factors on LBW
rates. Second, the ZIP code areas included in the analysis
were unique in that they generally included enough births
by mothers from each ethnic or racial group to enable di-
rect comparisons of correlates of birth outcomes between
groups while errors in estimation due to small area effects
and heteroskedasticity were statistically controlled and the
potentially biasing impacts of areas with small populations
and few births were minimized. Thus, the sample and
methods provide a reasonable approach to comparing as-
sociations between groups using community level data and
minimize Type I errors and provide explicit structural tests
of covariate effects between groups. In addition, the results
increase understanding of the way in which community
level factors impact adverse birth outcomes in three dif-
ferent racial or ethnic groups. For example, the results
suggest that very different community-level variables are
linked to birth outcomes of African American women
compared to Hispanic and White women when they live in
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roughly contiguous areas. Further research, especially us-
ing multilevel approaches using more current data, is
needed to precisely identify these differences to help close
the gap in health disparities in rates of LBW and to ex-
amine the relationship between community-level variables
and other birth outcomes such as preterm delivery.
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