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Abstract Urban communities in the United States
were transformed at the end of the twentieth century
by a rapid decline in neighborhood crime and violence.
We leverage that sharp decline in violence to estimate
the relationship between violent crime rates and racial
disparities in birth outcomes. Combining birth certifi-
cate data from US counties with the FBI’s Uniform
Crime Reporting statistics from 1992 to 2002, we show
that lower crime rates are associated with substantially
smaller Black-White disparities in birth weight, low
birth weight, and small for gestational age. These asso-
ciations are stronger in more segregated counties, sug-
gesting that the impacts of the crime decline may have
been concentrated in places with larger disparities in
exposure to crime. We also estimate birth outcome dis-
parities under the counterfactual that the crime decline
did not occur and show that reductions in crime sta-
tistically explain between one-fifth and one-half of the
overall reduction in Black-White birth weight, LBW,
and SGA disparities that occurred during the 1990s.
Drawing on recent literature showing that exposure to
violent crime has negative causal effects on birth out-
comes, which in turn influence life-course outcomes,
we argue that these results suggest that changes in
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Introduction

In the last decade of the twentieth century, the US
began experiencing an unprecedented decline in vio-
lent and property crime that transformed urban life [1–
3]. Between 1991 and 2002 the national murder rate
fell from 9.8 murders per 100,000 residents to 5.6, a
43% decline [4].

This decline touched virtually all cities in the coun-
try, with some experiencing reductions in murder rates
of more than 50% (e.g., New York, NY and Los Ange-
les,CA).Thismassive change in the social environment
was primarily an urban phenomenon and was heavily
concentrated in predominantly Black and low-income
neighborhoods [5].1 Black and Hispanic Americans
have historically experienced higher levels of exposure

1 While the available official crime statistics are not suitable to
make inferences on the extent to which certain neighborhoods
and racial/ethnic groups experienced larger changes in violent
crime, indirect pieces of evidence indicate that racial and ethnic
minorities, particularlyBlackAmericans, experienced the largest
improvements in public safety in their communities. Similarly,
self-reported data on victimization from the National Crime Vic-
timization Survey shows that individuals in low-income house-
holds experienced larger relative and absolute declines in vio-
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to violent crime in their neighborhoods [6,7], pointing
to the possibility that these racialminorities benefited in
greater relative terms from the improvements in public
safety that the fall in violence brought about.One impli-
cation is that, all else equal, the decline in crime reduced
racial/ethnic disparities in a range of outcomes affected
by crime. Links between the crime decline of the 1990s
and shrinking racial/ethnic disparities have been doc-
umented in some outcomes, like school achievement
gaps [8] and life expectancy (because of reductions
in homicide mortality) [9]. Other studies have found
strong evidence of a causal relationship between expo-
sure to violence and socioeconomic outcomes like edu-
cation and health [10–14], with specific types of vio-
lence (e.g., police killings) having different impacts by
race/ethnicity [15]. In this study, we show that these
relationships extend to infant health, an outcomewhich
has the potential to influence both child and adult trajec-
tories, including in cognitive, health, and labor market
outcomes [16–20].

Aggregate descriptive statistics suggest links between
the decline in crime in racial/ethnic birth outcome dis-
parities: the years of the crime decline corresponded to
a period in which in racial/ethnic birth outcome dispar-
ities shrank [21]. From 1990 to 2000, rates of low birth
weight (LBW, an infant born weighing < 2500 grams)
increased forWhitemothers, from5.61 to 6.60%,while
they declined for Black mothers, from 13.32 to 13.13%
[22]. This implies that the Black-White gap declined
by 1.18 percentage points, or by about 15% of its 1990
level. For Hispanic mothers, LBW rates increased only
slightly from 6.06% in 1990 to 6.41% in 2000, a .64
percentage point change. Trends in preterm birth (an
infant born at < 37 weeks of gestation) for single-
ton births followed similar patterns, with increases for
White mothers (from 7.54% in 1990 to 8.98% in 2001),
declines forBlackmothers (from17.85 to 16.01%), and
only slight increases for Hispanic mothers [23].

The extent to which these shrinking disparities
are linked to changes in exposure to crime remains
unknown.Theprimarymechanismbywhich such a link
would occur is through stress, which is known to reduce
intrauterine growth, induce early delivery, and increase
susceptibility to infection [24–27]. Recent work lever-
aging quasi-experimental designs to estimate plausibly
causal relationships has shown that exposure to violent

lent victimization, as compared to individuals in higher-income
households [3].

crime affects outcomes such as LBW, preterm birth,
and small for gestational age (SGA) [10–14,28]. Inter-
nationally, researchers have relied on plausibly exoge-
nous variation in the timing and geographic distribution
of violence [12–14,28]. In the US context, research has
exploited plausibly exogenous differences in exposure
to crime by comparing birth outcomes to mothers liv-
ing in the same census tract whose pregnancies did or
did not coincide with homicides in their census tract of
residence [10,11]. These studies identify an effect of an
individual (or multiple) act(s) of violence on mothers
who were pregnant at the time the violence occurred
by comparing the outcomes of their pregnancies to the
outcomes of pregnancies in the same space (e.g., cen-
sus tract) at times when a crime did not occur. While
this effect is important and well-identified, it is dis-
tinct from the effects of area-level declines in violence,
which could influence outcomes because they repre-
sent potential exposure to violence, and thus a chronic
level of stress, that would affect the outcomes of preg-
nancies whether or not themother actually experienced
violence during the pregnancy. If such effects exist they
are likely to be concentrated among populations most
likely to be exposed to violence, leading to shrink-
ing disparities between more and less exposed groups.
Recent research provides suggestive evidence that this
is the case; Mark and Torrats-Espinosa [21] found that
associations between county-level homicide rates and
adverse birth outcomes were larger for Black and His-
panic mothers than for White mothers.

In this study, we estimate associations between vio-
lent crime rates and birth outcome disparities using lon-
gitudinal county-level natality data covering all single-
ton births to White, Black, and Hispanic US resident
mothers in metro counties from 1992 to 2002. Using an
ecological longitudinal design that allows us to observe
changes in crime and birth outcomes at the county level
over time, we find that higher violent crime rates were
associated with larger infant health disparities in LBW
and SGA, even net of county fixed effects, year fixed
effects, time-varying county-level socioeconomic con-
ditions, and time-varying race-specific measures of the
birthing mothers’ attributes. Stratifying by the level of
segregation, we find that associations between violent
crime rates and birth outcome disparities are larger
in more segregated counties. We also estimate birth
outcome disparities under the counterfactual that the
crime decline did not occur. This analysis provides a
rough estimate of the potential contribution of the crime
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decline to changes in birth outcome disparities over the
period of study. Combined with prior causal evidence
on the effects of direct exposure to violent crime, our
results strongly suggest that the crime decline at the
end of the twentieth century reduced racial disparities
in infant health and that the reductionsweremeaningful
in size.

Data

We measure violent crime rates using county-level
data from the FBI’s Uniform Crime Reports (UCR)
Program.2 These data include all murder, rape, rob-
bery, aggravated assault, burglary, larceny, motor vehi-
cle theft, or arson that local law enforcement agencies
operating within the county reported to the FBI. Crime
rates are measured in counts per 100,000 residents and
are standardized according to the 1992 distribution, so
coefficients can be interpretable as the association with
a 1 SD change in crime.3

Because the socioeconomic conditions of counties
impact mothers’ well-being, with direct effects on their
pregnancies, we also control for county-level time-
varying covariates, including the unemployment rate
(provided annually by the Bureau of Labor Statistics),
and other variables, listed below, obtained from the
1990 Census, the 2000 Census, and the 2008–2012
American Community Survey, which we linearly inter-
polate to generate year-to-year variation. Crime rates
and time-varying county covariates lagged 1 year with
respect to the birth outcomes.

We use restricted birth certificate data from the
National Center for Health Statistics that include all
singleton4 births to Hispanic (N = 7,355,440), non-
Hispanic Black (N = 5,643,989), or non-Hispanic
White (N = 20,322,598) women aged 15+ residing
in metro US counties in 1992–2002. The metropoli-
tan status of the county is determined by their Office

2 Some have cautioned against the use of UCR county-level
crime data [29] due to the inconsistencies in reporting pat-
terns across large and small law enforcement agencies. In the
appendix, we report results using only murders, which are less
likely to be under-reported so the extent of measurement error is
small. Results are similar to those reported in the main text.
3 Data from 1993 were not made public, so we impute 1993
values as the average of the 1992 and 1994 values. Results are
not sensitive to the exclusion of 1993.
4 Multiple births are much more likely to be LBW, SGA, and
preterm, and are therefore excluded.

of Management and Budget designation. Our four out-
comes are low birth weight (LBW), birth weight (in
grams), small for gestational age (SGA), and preterm
birth. Our measure of LBW is an indicator for whether
the infantwas bornweighing less than 2500g.Ourmea-
sure of SGA is an indicator for whether the infant was
born below the 10th percentile forweight by gestational
age, using estimates corrected for implausible reports
of gestational age [30]. Observations were excluded
for SGA if gestation was less than 21 weeks. Preterm
birth is coded to indicate whether the infant was born
before 37 weeks. We code binary indicators as 0 and
100 to make linear regression coefficients interpretable
as changes in percentage points.

For each county and racial/ethnic group, we include
measures of the characteristics of birthing mothers: the
percentage of births that are first births, the percent-
age of births to mothers with different levels of educa-
tion (less than high school, high school, some college,
college or more), the percentage of births to married
mothers, and the percentage of births to mothers who
were in each of six age groups (15–19, 20–24, 25–29,
30–34, 35–39, 40+).

Methods

Our longitudinal data allowus to adjust for both county-
and time-specific factors, in addition to individual
and time-varying county-level characteristics. Figure 1
illustrates these different factors and their relationships.
Our main interest is in the effect of changes in expo-
sure to violent crime, measured at the county level, on
changes in racial gaps in birth outcomes. But this rela-
tionship may be confounded by several characteristics
of the environment where these changes are occurring
and by attributes of the mothers for whom those effects
are being estimated. One set of confounding factors
includes demographic and socioeconomic character-
istics that change over time in each county and can
influence violent crime and birth outcomes (e.g., the
unemployment rate). Another set of factors has to do
with the selection on socioeconomic characteristics of
the mothers giving birth in the county each year (e.g.,
systematic outmigration of higher-educatedWhite, but
not Black, mothers would lead to smaller birth out-
come gaps if the education levels of both groups were
not controlled for). A third set of factors involves time-
invariant attributes of the counties that are related to
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Fig. 1 Model illustrating
the longitudinal ecological
research design

changes in violent crime rates and changes in birth
outcomes. One possible confounder in this category
would be the general policy environment of the state
or the urban/rural status of the county. The last set of
confounding factors involves temporal trends affecting
all counties. For example, if economic conditions were
improving nationwide, that may have played a role in
the decline in violence and also produced better birth
outcomes for mothers of disadvantaged racial and eth-
nic groups.

The relationships illustrated in Fig. 1 map onto the
following models that we estimate via OLS:

Y RW
ct = β0 + β1Cct + θc + ψt + εct (1)

In Model Eq. 1, the outcome Y RW
ct is the difference

in the average birth outcome at the county level for
births to White mothers and mothers of the two other
racial/ethnic groups R, Black and Hispanic. The key
independent variable is the violent crime rate mea-
sured annually at the county level Cct . Model Eq. 1
also includes county and year fixed effects, θc, and ψt .

Model Eq. 2 adds a battery of time-varying county-
level controls. These controls are a key element of
the two-way fixed effects modeling strategy that we
described above.While the county fixed effects account

for observed and unobserved attributes of the county
that don’t vary over time, the time-varying controls
added to the model help us deal with endogeneity con-
cerns arising from demographic and socioeconomic
conditions changing every year. One set of these vari-
ables, X ′

rct , consists of the characteristics of thewomen
of each racial group giving birth in the county. Thus,
when the Black-White gap is the outcome it includes
the characteristics of White and Black mothers, and
when theHispanic-White gap is the outcome it includes
the characteristics of White and Hispanic mothers.
These variables include the percentage of births that are
first births, the percentage of births to mothers with dif-
ferent levels of education (less than high school, high
school, some college, college or more), the percent-
age of births to married mothers, and the percentage of
births to mothers who were in each of six age groups
(15–19, 20–24, 25–29, 30–34, 35–39, 40+). The sec-
ond set of controls, (A′

ct ), is measured at the county
level and accounts for the time-varying socioeconomic
characteristics of the counties: the percent employed
among the working-age population, the unemployment
rate, the percent of vacant housing units, the percent of
the population in poverty, county median household
income, the percent of the population that is Black,
White, and Hispanic, and the percent without a high
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school degree, with a high school degree, and with at
least some college.

Y RW
ct = β0+β1Cct+β2X

′
rct+β3A

′
ct+θc+ψt+εct (2)

In Model Eq. 3, we interact the violent crime
rate with the level of segregation in the county.
Because crime is spatially concentrated in minority
and low-SES neighborhoods [7], county-level declines
in violent crime likely underestimate actually expe-
rienced declines for these neighborhoods’ residents.
The degree of that underestimation is likely correlated
with measures of the spatial concentration of popu-
lations, such that changes in crime rates may be most
strongly correlatedwithminority-White gaps in highly-
segregated places. In Model Eq. 3, Sc is the time-
invariant measure of segregation, which is interacted
with the crime rate. We measured racial segregation
via the county Black-White and Hispanic-White Dis-
similarity indices, which we computed from tract-level
counts of Black, Hispanic, and White residents. The
index ranges from 0 to 1, where 0 indicates perfect
integration (e.g., indicating that Blacks and Whites are
distributed identically across all tracts) and 1 signifies
complete segregation (e.g., indicating that Blacks and
Whites are entirely separated, with no overlap in any
tract). For both the Black-White and Hispanic-White
Dissimilarity indices, we computed values in 1990 and
2000 and take the average of the two years.

Y RW
ct = β0 + β1Cct + β2Cct ∗ Sc + β3X

′
rct

+β4A
′
ct + θc + ψt + εct (3)

Standard errors were clustered at the county level
for all three models, and county observations were
weighted by the number of births to the smaller of the
groups that make up the gap. This is because gaps are
estimated using the difference between two groups, and
the estimate is only as precise as the smaller of the two
groups.

We then estimatedBlack-White andHispanic-White
gaps under the counterfactual scenario in which violent
crime rates did not decline. Using the associations esti-
mated in Model 3 using all of the data, counterfactual
estimates were obtained by predicting gaps for each
year under two scenarios, one in which the crime rate
trends as observed (thus declining for most counties),
and another in which each county’s crime rate is held
at its 1992 level but all other covariates are allowed to

trend as observed.5 The first scenario yields estimates
very close to the actual observed values. The second
scenario essentially decomposes the observed trends
into a fraction that can be (statistically) explained by
the decline in crime and a fraction explained by other
observed and unobserved factors. Counterfactualswere
estimated at the national level and separately for high-
and low-segregation counties.

Results

Results from Models Eqs. 1 and 2 for all counties are
shown in Fig. 2.6 Results from both models were sim-
ilar: crime rates were strongly associated with Black-
White, but not Hispanic-White, birth outcome dispari-
ties. Net of the fixed effects and controls (Model Eq. 2),
Black-White LBW, birth weight, and SGA gaps were
strongly associatedwith the crime rate. A 1SD increase
in crime was associated with Black-White LBW gaps
that were .25 percentage points wider, SGA gaps that
were .2 percentage points wider, and an additional 5g
birth weight advantage for babies born to White moth-
ers. Given that over this period the average violent
crime rate in a metro county where a Black mother
gave birth declined by more than 2,500 per 100,000
(about one 1992 SD) these changes were meaningful.
Preterm birth gaps were not associated with the crime
rate.

Table 1 shows results fromModel Eq. 3, inwhich the
violent crime rate interactswith the level of segregation.
We report the coefficient on violent crime and on the
interaction between violent crime and the correspond-
ing segregation index (Black-White Dissimilarity for
the Black-White gap models and Hispanic-White Dis-
similarity for the Hispanic-White gap models). Look-
ing at the coefficients on the interaction term, the over-
all pattern is that associations between crime rates and
birth outcome disparities were considerably stronger
in more segregated counties than less segregated ones.
As segregation increases, birth weight decreases, and
the probabilities of LBW, SGA, and pre-term birth
increase. These differences are statistically significant

5 Specifically, we estimated predicted birth outcome gaps using
Stata’s margins command [31] by setting county-level violent
crime rates in Model 3 at their 1992 level and allowing all other
variables to trend as observed.
6 Coefficients, standard errors, and R-squared for Model Eq. 2
are reported in the appendix.
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Fig. 2 Regression
estimates of the relationship
between a 1 SD change in
the violent crime rate and
birth outcome disparities.
Note: data from the National
Center for Health Statistics
restricted birth certificate
files, Census, ACS, and
UCR. Results from Models
Eqs. 1 and 2 with 95% CIs

Table 1 Model 3 estimates of associations between violent crime and birth outcomes, interacted with county segregation

Outcome Variable LBW BirthWeight SGA Preterm

Black-White gap Violent Crime rate –0.173 0.605 –0.305 –0.036

(0.192) (5.456) (0.239) (0.273)

Violent Crime rate * Segregation 0.641** –8.190 0.757** 0.250

(0.296) (8.908) (0.349) (0.427)

Hispanic-White gap Violent Crime rate –0.314** 12.662** –0.573** 0.071

(0.160) (5.794) (0.234) (0.245)

Violent Crime rate * Segregation 0.565* –27.906** 1.487*** –0.217

(0.310) (13.460) (0.499) (0.526)

Note: Data from National Center for Health Statistics restricted birth certificate files, Census, ACS, and UCR. Results from Model
Eq. 3. *p< .05, ∗ ∗ p < .01. Coefficients for control variables not shown
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for the Black-White gap and LBW and SGA, and the
Hispanic-White gap and LBW, birth weight, and SGA.

Figure 3 illustrates the observed trends in Black-
White LBW, birth weight, and SGA disparities along-
side counterfactual trends in which the violent crime
rate was held constant at its 1992 level. The difference
between the observed and counterfactual estimates is
thus a combination of two factors: (1) the association
between the violent crime rate and the birth outcome
disparity (as shown in Fig. 2), and (2) trends in the
violent crime rate. A comparison of the observed trend
to the counterfactual trend also permits an analysis of
the degree to which trends in disparities from 1992
to 2002 were explained by changes in violent crime
rates as opposed to other observed or unobserved fac-
tors. Importantly, even the counterfactual estimates of
disparities decline from 1992 to 2002, reflecting the
fact that factors other than the decline in crime account
for significant fractions of the shrinking birth outcomes
disparities. Yet by 2002, observed disparities were con-
siderably lower than in the counterfactual scenario of
no crime decline. The difference between the observed
and counterfactual disparities emerges throughout the
1990s, reflecting the consistent decline in crime over
this period. It is also a substantively important frac-

tion of the overall change in the disparity across this
period. From 1992 to 2002, the Black-White disparity
in LBW declined from around 7.1 percentage points
to around 6.1 percentage points; we estimate that the
decline in crime accounted for a little more than 1/5 of
that change or about .2 percentage points. Likewise, the
Black-White gap in birth weight closed by about 17g,
4 of which were accounted for by changes in violent
crime according to our models. And the gap in SGA
closed by .6 percentage points, of which about .3 are
explained by changes in violent crime.

Discussion

At the end of the twentieth century, the US was trans-
formed by a rapid decline in violent crime [3]. While
this decline was felt across the country, urban com-
munities experienced the largest drops in violence [5].
The literature on the causes of the fall in violent crime
is broad [2], but we know much less about the con-
sequences of such a dramatic improvement in public
safety for urban health.

Recent literature has shown that exposure to violent
crime has negative causal effects on birth outcomes

Fig. 3 Counterfactual estimates of Black-White birth outcome
disparities. Note: data from theNational Center for Health Statis-
tics restricted birth certificate files, Census, ACS, and UCR. Pre-

dicted values from Model Eq. 2, with counterfactual estimated
holding county-level violent crime rate at their 1992 levels
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[10–14] and has suggested that the effects of the crime
decline were larger for Black and Hispanic communi-
ties than for Whites [21], implying that the decline in
crime led to reductions in racial/ethnic birth outcome
disparities. In this paper, we find that from 1992 to
2002 lower violent crime rates were associated with
substantially smaller county-level Black-White dispar-
ities in low birth weight and small for gestational age,
and smallerHispanic-White disparities in small for ges-
tational age. These associations hold net of county and
year fixed effects and a range of time-varying county-
level controls and were stronger in more segregated
counties.

Reductions in racial/ethnic disparities at birth have
the potential to influence racial/ethnic inequalities in
other domains. We can only speculate about the extent
to which such changes would occur, but the literature
on the importance of infant health for a range of out-
comes provides some guidance. One set of such out-
comes includes the cognitive development of children
and their performance in school. Twin and sibling stud-
ies have shown that lower weight at birth is associated
with decreased cognitive abilities early in childhood,
slower growth rates, lower school attainment, and lower
chances of graduating from high school, with these
effects being more acute among low-SES families [32–
36]. Given the spatial concentration of crime in minor-
ity and low-SES neighborhoods [7], the improvements
in public safety that these communities started to expe-
rience in the early 1990s are likely to yield reductions
in racial/ethnic gaps in human capital outcomes among
the cohorts of children born in years when crime was
lower, all else equal [8].

A second set of outcomes concerns health later in
life. A highly influential theory known as the Develop-
mental Origins of Health and Disease (DOHaD) holds
that associations between adverse birth outcomes and
adult onset ofmental and physical health conditions are
the result of developmental responses to early adverse
environmental exposures such as maternal stress dur-
ing pregnancy [20,37]. According to theoretical path-
ways outlined by DOHaD scholars, smaller racial dis-
parities in adverse environmental exposures, and thus
disparities in developmental origins, would result in
smaller disparities in birth outcomes and subsequent
adult health. We find evidence in favor of the first step:
racial disparities in LBW and SGA were smaller when
crime was lower. All else equal, then, these theories

would predict that some of the positive health effects
of being born and growing up when crime in America
was markedly lower will emerge at later ages. As these
cohorts are beginning to reach middle age, the extent
to which urban adult health disparities decline remains
an empirical question for future research.

Our study has a notable limitation due to the inherent
nature of its ecological design. Ecological designs, par-
ticularly those that rely on cross-sectional data, often
use unreliable methods or contain statistical oversights
[38]. Our longitudinal data and fixed-effects approach
represents an improvement on cross-sectional studies.
However, the reliance on county-level crime data pre-
vents us from accurately determining if all mothers
included in our study have been uniformly exposed to
crime. This discrepancy can give rise to the ecological
fallacy, where conclusions are drawn about individuals
based solely on group-level information. By reporting
average relationships, we overlook the potential het-
erogeneity among individuals and their unique experi-
ences. Factors such as socioeconomic status, personal
behaviors, and access to healthcare may significantly
contribute to birth outcomes, potentially confounding
the relationship between crime and these outcomes.
Therefore, while our analyses shed light on the associa-
tion between crime and birth outcomes at a population
level, generalizing these findings to individual cases
should be done with caution.

Data limitations have prevented us from testing our
hypotheses in periods when crime was increasing. The
possibility that the effects of crime on birth outcomes
mayvary depending onwhether crime rates are increas-
ing or decreasing is an important consideration that our
study does not address. In times of increasing crime,
heightened levels of collective fear and insecurity may
contribute to elevated stress levels among pregnant
individuals, negatively affecting maternal health and
fetal development. In periods when crime is on the
rise, heightened media attention may lead to greater
awareness and concern among the general popula-
tion. This increased awareness can influence individual
behaviors, healthcare-seeking patterns, and stress lev-
els, which may have implications for birth outcomes.
Future studies that take a longer view should assess
the possibility of differential impacts during times of
increasing and decreasing crime rates.
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