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Abstract
Rates of jail and prison incarceration, arrests and police surveillance, have grown
explosively during the past several decades in the U.S.. Despite the vast scope and reach of the
criminal legal system, and its unjust and disproportionate impact on communities of color, very
few epidemiologic studies have investigated health consequences for those directly affected,
their families, and communities. This dissertation examines health impacts associated with three
carceral exposures: county-level jail incarceration rates, youth police stops, and county-level
exposure to police killings. I apply the theoretical frames of structural racism and ecosocial
theory to hypothesize about how these exposures act as stressors during sensitive periods in
lifecourse development, birth and adolescence, and have distinct effects across race/ethnicity.
In the first chapter, I link together novel sources of jail incarceration data at the countylevel with individual-level birth certificate records for the entire U.S. from 1999-2015. I found
that women living in counties with the highest quintile of jail incarceration rates, >99% of whom
were not incarcerated, had 1.08 (95% Confidence Interval (CI): 1.07-1.09) times greater odds of
preterm birth, adjusting for covariates, compared to women living in counties with the lowest
quintile of jail incarceration rates.
In the second chapter, I examine whether frequent police stops put adolescents at greater
risk for depressive symptoms and worse subjective well-being in a nationally representative
sample of adolescents ages 12-18 years in the Panel Study of Income Dynamics Child
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Development Supplement 2002 and 2007. Despite fewer police stops compared to boys, Black
and White girls who were stopped at least twice in the last six months had higher average
depression scores relative to girls who were not stopped (Black: 2.13 (95% CI: 0.73, 3.53),
White: 2.17 (95% CI: 1.07, 3.27)) and these associations were stronger among girls whose
parents had been incarcerated. Black and White boys who were stopped at least twice versus
never had lower levels of emotional well-being (Black: -0.40 (95% CI: -0.75, -0.04), White: 0.36 (95% CI: -0.68, -0.04).
In the third chapter, I examine whether gestational exposure to county-level police
killings decreased the number of live births in a county, which is reflective of a rise in lost
pregnancies. To do so, I linked birth certificate data for all full-term births in counties with at
least one police killing (2013-2015) to a database that prospectively identified police killings.
For each additional police killing that occurred in the second through fourth months of gestation,
I observed a slight decrease in the total number of live births within counties (RR for the 4th
month: 0.99, 95% CI: 0.99, 0.99). In race-specific models, this association was similar for Black
women, but null for White women.
The studies in this dissertation propose ways to use the limited data available to study the
harmful health effects of carceral systems while also calling for improved data. Together, these
chapters argue for a more expansive conceptualization of who is harmed by carceral systems,
one that includes and extends beyond those who are directly affected. In doing so, this research
challenges the laws, policies, and practices that perpetuate the growth of carceral systems
because of harms to population health and well-being.
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Introduction
Between 2017-2020, while I was conducting research for this dissertation, approximately
32 million people in the U.S. went to jail1 and 5,400 people were killed by police,2 most of
whom had family members, friends, and communities that they left behind. Roughly 82 million
people were stopped by police, not including adolescents below the age of 16 who are uncounted
in official estimates.3 Despite the ubiquity of experiences of police violence and incarceration
and the unaddressed racial/ethnic inequities in these exposures, there is remarkably little social
epidemiologic research on how carceral systems shape population distributions of health and
well-being. This dissertation aims to advance an epidemiologic understanding of structural
racism as a driver of population health and health inequities, and critique the social policies that
perpetuate the growth and reach of carceral institutions. The three studies in this dissertation
apply ecosocial theory4 to test hypotheses about how jail incarceration, adolescent police stops,
and fatal police violence harm health during sensitive periods in lifecourse development overall
and across race/ethnicity.
Consideration of these three exposures together allows a broader conceptualization of
carceral systems.5–7 Carceral systems include the local and national institutions of law
enforcement agencies, departments of correction, sentencing boards and other court systems, and
also the laws and procedures that govern these institutions and determine the ways in which they
alter the lives of individuals and their families, social networks, neighborhoods and geographies.
Racial/ethnic inequities exist at all levels within carceral systems,3,8,9 including, for example,
exposure to family member incarceration, police surveillance, arrest, and incarceration. The
policies and practices that determine these racially inequitable exposures and be understood as
structural racism.5,10
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Social epidemiologic research is still only in the nascent stages of understanding the
mechanisms by which carceral systems affect population health and health inequities.4,5,10
Indeed, few prior studies have examined carceral systems (i.e. jail/prison incarceration rates,
police surveillance) as contextual drivers of racial/ethnic health inequities.11–13 Research on
immediate health consequences of adolescent exposure to carceral systems, both in the form of
parental incarceration and their own encounters with police, is also an emerging area of
scholarship that has yet to examine many mental and physical health outcomes.14,15
I applied ecosocial theory4 to develop the studies that form this dissertation because it
offers a framework for generating hypotheses about how exposure to structural racism in carceral
systems becomes embodied, and how such exposures are drivers of population health and
racial/ethnic inequities in health outcomes. This perspective necessitates an empirical approach
that is multilevel, and consideration of the lifecourse and intergenerational effects. With this
theoretical orientation, I examine and evaluate three examples of how carceral systems structure
intergenerational transmission of health and well-being during birth and adolescence: how living
in a heavily incarcerated area influences women’s risk of preterm birth, how parental
incarceration and police stops affect adolescent mental health, and how fatal police violence
might matter for pregnancy loss. Together, this body of work argues for a broader understanding
of who is harmed by carceral systems, one that includes and extends beyond those who are
directly affected, and pays attention to health consequences as a matter of racial injustice.
To enable this multilevel and intergenerational research on the health impacts associated
with exposure to carceral systems, I linked together both contextual data on exposure to carceral
systems at the county level and parent-child data on both health outcomes and carceral exposures
at the family level. Each of the studies in this dissertation proposes ways to use the limited data
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available to study the harmful effects of carceral systems while also calling for improved data.
Although much remains to be done to collect robust data that assesses health outcomes,
confounding variables, and exposure to carceral systems, limited data exist, in the Panel Study of
Income Dynamics (PSID) for example. Developing an approach to multilevel data linkage
between recently compiled data from citizen science initiatives and advocacy organizations, with
individual-level birth certificate monitoring data allowed me to develop and investigate
hypotheses about how county-level jail incarceration and fatal police violence might act as
contextual stressors during pregnancy. This dissertation aims to demonstrate how multilevel and
intergenerational analyses can highlight the interdependencies between people and their social
contexts in order to challenge the laws, policies, and practices that enact harms to population
health and well-being.
Adequate data and critical public health analyses are urgently needed because in the
current era of widespread support for “criminal justice reform”, variously defined, public health
officials and practitioners are increasingly playing a role in determining the actions – and in
some cases the expansion – of carceral systems. For example, the public health department in
Seattle and King County, Washington was recently granted oversight of the city’s youth
detention initiatives.16 In the next few years, new jails will likely be constructed inside hospitals
in New York City.17 This dissertation contributes to these policy and programmatic
conversations by illuminating some of the many pathways by which exposure to carceral systems
becomes biologically embodied and offers empirical findings about the health harms of indirect
and contextual exposure. In doing so, I hope to provide epidemiologic data that advance activist
calls for systematic divestment from carceral systems in order to shrink the footprint of the
criminal legal system.
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Chapter 1
County-Level Jail Incarceration and Preterm Birth among non-Hispanic Black and White
U.S. Women, 1999-2015
Jaquelyn L. Jahn, Jarvis T. Chen, Madina Agénor, Nancy Krieger
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Abstract
Jail incarceration is widely prevalent in the United States, with disproportionate impact
on communities of color, yet little research has quantified its health consequences for
communities. We assess county-level jail incarceration as a contextual stressor for individuallevel preterm birth among non-Hispanic Black and White U.S. women, the vast majority (>99%)
of whom were not incarcerated, between 1999 and 2015.
We linked county jail incarceration rates to birth certificate data for all births to resident
non-Hispanic Black and White U.S. women (N=41,911,094). Using multilevel logistic
regression models, we estimated the association between quintiles of county jail incarceration
rates and the odds of preterm birth, adjusting for maternal- and county-level covariates and state
fixed effects.
Women living in counties in the highest quintile of jail incarceration rates had 1.08 (95%
Confidence Interval (CI): 1.07-1.09) times greater odds of preterm birth, adjusting for covariates,
compared to women living in counties with the lowest quintile of jail incarceration rates. Taken
together with other research, these findings suggest policies to lower jail incarceration rates
could potentially help prevent preterm birth health and other adverse population health
consequences of mass incarceration.
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Introduction
Incarceration has grown dramatically in the U.S. since the mid-1970s and
disproportionately affects non-Hispanic Black men and women.18 Jails are an important
component of mass incarceration because they are the “front door” to incarceration: they mostly
detain people charged with committing a criminal offence who are awaiting the resolution of
their cases.19 Jail incarceration can have immediate stressful consequences for those incarcerated
and their families, including income and job loss; housing instability; parenting and relationship
strain; and financial costs including bail.20–22 Jail incarceration may also present lasting mental
health challenges for formerly incarcerated individuals.20 A small but growing body of public
health research has begun to reveal the “spillover” impacts of incarceration, affecting not only
those who are incarcerated but also their family members and communities.13,23–26 Multilevel
theoretical frameworks and analyses are particularly useful because they enable examination of
mass incarceration as a contextual predictor of individual-level health outcomes.13,27 These
efforts, however, have been limited by a lack of national data on incarceration rates below the
state-level, which are important given wide within-state variation in incarceration rates.28 The
present analysis links newly available county-level jail incarceration rates compiled by the Vera
Institute of Justice with individual-level birth certificate data among non-Hispanic White and
Black U.S. women in order to assess whether jail incarceration rates increase risk of preterm
birth.
Although many health outcomes could potentially be impacted by high county jail
incarceration rates, preterm birth is of particular concern for several reasons: 1) preterm birth is
influenced by in utero stressors,29 such as having someone in one’s social network go to jail, 2)
infants born before term are at greater risk for mortality and developmental problems including
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neurologic disorders, chronic lung disease, deafness and blindness during infancy,30 and 3) there
are large, unexplained inequities in preterm birth between non-Hispanic Black and White U.S.
women.31 In addition to the immediate stress of knowing someone who goes to jail, high levels
of jail incarceration drain communities of financial resources32 and alter social networks because
jail incarceration can isolate family members of incarcerated persons.22,27,33 Thus, it is
conceivable that even if a pregnant woman did not directly know someone who was incarcerated,
the social and financial support she is able to receive could be altered if her social network is
impacted by incarceration. Moreover, a county’s jail incarceration rate is reflective of policing
and arrest practices, and anticipation of negative police-youth encounters may in themselves be a
stressor for pregnant women, particularly Black pregnant women.34
Mindful of the large body of scholarship on mass incarceration and structural racism,35–38
we also apply ecosocial theory to examine the contribution of racial/ethnic inequities in mass
incarceration to racial/ethnic inequities in preterm birth. Ecosocial theory4 defines structural
racism as explicit and nonexplicit laws, policies, institutional legacies and indicators of racial
injustice, that become biologically embodied.39 Thus policies that govern the criminal legal
system including policing, jails, courts, prisons, and parole disproportionately disadvantage
Black people, even if written policies make no mention of race,40 and likely contribute to BlackWhite health inequities.5
We therefore designed an empirical study to test our hypothesis that county-level jail
incarceration is positively associated with preterm birth among non-Hispanic Black and White
U.S. women, the vast majority of whom (>99%) were not incarcerated. We also evaluated
whether these associations changed over the study period (1999-2015), during which jail
incarceration rates largely rose.9 To test hypotheses motivated by ecosocial theory’s approach to

7

structural racism, we additionally examined inequities in non-Hispanic Black and White jail
incarceration rates as a predictor of preterm birth.4 We hypothesized that the positive association
between race-specific county-level jail incarceration and preterm birth would be stronger among
non-Hispanic Black compared to White women, and that the difference in non-Hispanic Black
minus White jail incarceration rates would more strongly predict preterm birth for non-Hispanic
Black compared to White women.
Methods
Study population and data sources
We obtained national individual-level U.S. birth certificate microdata from the National
Center for Health Statistics (NCHS). These data include all registered births in the U.S. We
excluded births to non-U.S. resident women since they may be healthier on average than U.S.
resident women (reflecting the “healthy immigrant” effect)41 and who also may have lived in the
U.S. for only a limited time before giving birth. We also limited our study to non-Hispanic Black
and White women as reported on the birth certificate because we wished to focus on the potential
health impacts of incarceration as a dimension of anti-Black structural racial discrimination. The
Harvard Longwood Office of Human Research Administration approved all study protocols and
the NCHS approved use of birth microdata.
We linked individual births with county-level attributes using mother’s county of
residence. We used county-level data from the American Community Survey 5-Year estimates
and the 2000 Decennial U.S. Census. We also used county-level data from Vera’s In-OurBackyards dataset, which collected data from multiple sources.28 The dataset’s jail population
counts were from the Bureau of Justice Statistics Census of Jails and Annual Survey of Jails. Jail
population counts do not include individuals held in federal jail facilities, those held in local jails
by federal authorities (including Immigration and Customs Enforcement), or individuals in
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privately run contract facilities because these institutions hold individuals from outside the
county where the jail is located. We also used the Vera dataset’s population denominator counts
from the Centers for Disease Control National Vital Statistics and Uniform Crime Reporting
(UCR) Index data from the Federal Bureau of Investigation.
Although the In-Our-Backyard’s dataset provided jail population counts for the majority
of counties in the U.S., there are some states that are not included because they do not have local
jails that operate separately from prisons (Connecticut, Delaware, Hawaii, Rhode Island,
Vermont), and data are not available for U.S. Virgin Islands and Puerto Rico. There are also
some years in which certain counties did not participate in the jail data collections surveys, and
race-stratified jail population counts have more missingness than overall jail population counts.42
We excluded counties for which the population denominator was smaller than jail population.
Our analysis included a minimum of 2,711 counties in 2006 and a maximum of 3,069 counties in
1999. The median population size of the counties missing data was lower than that of the nonmissing counties, though it is unclear in which direction, if any, missing data would bias results.
After linkage with county-level jail incarceration rates, there were a total of 41,911,094 births, of
which <1% were removed for missing gestational age.
Measures
Preterm birth, the outcome of interest, was defined as births occurring at <37 weeks
gestation, as determined by the NCHS methodology which includes reported last menstrual
period and obstetric estimate.43 Maternal race and ethnicity in the NCHS data were selfreported.43 To address potential confounding, we obtained data on the following individual-level
maternal variables from NCHS: educational attainment (categorized to be consistent across 1989
and 2003 Birth Certificate Standards: high school/12 years of education or less; associates degree
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or some college/13-15 years; bachelor’s degree or higher/16 years or more), age (<19, 20-29, 3039, 40+ years), and marital status (married, unmarried) (Table 1). We also considered paternal
age and race/ethnicity as potential confounders, and given the extent of missingness in these
variables, we conducted several sensitivity analyses described below.
The annual county-level jail incarceration rate (per 1,000 people), the primary predictor,
was constructed by dividing jail population counts by the county population aged 15 to 64 years,
obtained from the Centers for Disease Control National Vital Statistics, and multiplying by 1000.
We categorized the incarceration rate into quintiles over the entire study period. We also used
Vera’s In-Our-Backyards dataset for county urbanicity classifications (rural, small/mid-sized,
suburban, urban) as well as the UCR Index to calculate the annual county part-I crime incidence
rate per 1,000 people. Part-I crimes include criminal homicide, forcible rape, robbery, aggravated
assault, burglary, larceny-theft, motor vehicle theft, and arson. Data from the American
Community Survey and Decennial Census were linearly interpolated to generate annual countylevel estimates of the following potential confounders, which were all categorized in
quintiles: % of unemployed people over age 16 years eligible to participate in the labor force, %
of people over age 26 years with high school as the highest level of educational attainment, and
the Index of Concentration at the Extremes (ICE) measure for racialized economic segregation.44
We included the ICE for racialized economic segregation as a potential confounder because
previous research suggests residential racial and economic segregation are associated with both
incarceration and preterm birth.45 We also considered county-level percentage of households in
poverty as a potential confounder, but removed it from models because of it was not associated
with the outcome after adjusting for the ICE measure, which includes county-specific differences
in poverty, and due to overall model fit.
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Statistical analysis
Multilevel logistic regression models were used to assess the association between countylevel jail incarceration rates and the odds of individual-level preterm birth among non-Hispanic
Black and White women. Models centered year in 1999 and included state fixed effects to
account for time-invariant state-level confounders (e.g., states that were Jim Crow versus nonJim Crow states, given different histories of racial inequities in incarceration and birth
outcomes38,46). Models included random intercepts for counties, as well as random slopes for
year and maternal race/ethnicity to provide county-specific estimates of the linear time trend and
racial/ethnic inequity in preterm birth respectively. Our first model in Table 1.2 adjusted for year
and state fixed effects, whereas the second model additionally adjusted for maternal-level
characteristics and the third model added county-level covariates. Supplemental Table 1.1
provides the state fixed effect coefficients for models 1-3.
To test hypotheses related to anti-Black structural racism, we used a series of
race/ethnicity stratified models. First, we used maternal race/ethnicity-stratified models to
examine associations with race-specific county-level jail incarceration rates (Table 1.3),
with state fixed effects, random slopes for year, and random intercepts for county. To assess
changes over time, we repeated racial/ethnic-stratified models including an interaction term
between racial/ethnic-specific jail incarceration rates and year. Additional models set the
exposure to the difference in non-Hispanic Black-White county-level jail incarceration rates.
First we assessed whether the odds ratio of preterm birth for Black compared to White women
was changed after adjustment for the Black-White inequity in preterm birth. Then we used racestratified models to examine whether the racial/ethnic inequity in jail incarceration had a stronger
association with preterm birth for non-Hispanic Black compared to White women (Table 1.3).
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We additionally compared marginal predicted probabilities for Black and White women from a
model that included interactions with maternal race/ethnicity and quintiles of the difference in
Black-White county-level jail incarceration rates and all other county-level and maternal-level
covariates (Supplemental Figure 1.1). Marginal predicted probabilities were integrated across the
random effects distribution. We examined correlations between all included variables to assess
collinearity but did not find any correlations strong enough to warrant excluding variables from
the models. All models were estimated from aggregated count data over covariate strata to
decrease model processing time. All analyses were performed in R (version 3.5.1), with random
effects modeling using the lme4 package and variation in random effect coefficients estimated
using the arm package.
We additionally performed sensitivity analyses to address problems of missing data for
maternal education and paternal age and race/ethnicity, since NCHS imputes data solely for
maternal age, maternal race/ethnicity, and marital status.43 Missingness in maternal education
was often due to some areas not adopting the 2003 Birth Certificate Standard and NCHS not
releasing the previous version of this variable after 2009. We assessed the extent of potential bias
due to missingness in maternal and paternal data in several ways: (1) using inverse probability
weighting; (2) for the maternal data, estimating two additional models which set all missing
maternal data equal, respectively, to their lowest and highest values; and (3) for the paternal data,
conducting a complete case analysis that adjusted for paternal race/ethnicity and age.
Results
Between 1999 and 2015, non-Hispanic Black women had higher prevalence of preterm
birth, were on average younger at birth, were more likely to be unmarried, and were more likely
to live in urban counties compared to non-Hispanic White women (Table 1.1). Across every time
interval, non-Hispanic Black county-level jail incarceration rates were much higher than non-
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Hispanic White incarceration rates, though they decreased over time whereas the White
incarceration rates slightly increased (Figure 1.1 A). Among both non-Hispanic Black and White
women, we observed a clear gradient in which increased odds of preterm births were observed in
counties with higher jail incarceration rates throughout the study period (Figure 1.1 B).
Figure 1.1
Hispanic Black and White County-level Jail Incarceration Rates (A) and Preterm Birth Rates
Across Quintiles of Jail Incarceration Rates (B) and Quintiles of Race-Specific County-level Jail
Incarceration Rates (C), 1999-2015.

A) Non-Hispanic Black jail incarceration rates (black line) and White jail incarceration rates (grey line). Racespecific jail incarceration rates were calculated as the number of incarcerated people of that race/ethnicity in the
county divided by the number of people age 15-64 of that racial/ethnic group, multiplied by 1000.
B) Preterm birth rates were calculated as the percentage of preterm births within each racial/ethnic group and
quintiles of the county-level jail incarceration rate (overall, not race-specific) with darker lines indicating higher
levels of jail incarceration rates. Dashed lines represent births to non-Hispanic White women, solid lines represent
births to non-Hispanic Black women
C) Same as B but with quintiles of the race-specific jail incarceration rates, with darker lines indicating higher levels
of race-specific jail incarceration rates. Dashed lines represent births to non-Hispanic White women, solid lines
represent births to non-Hispanic Black women
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Table 1.1
Distribution of Birth and Maternal Characteristics for Births in U.S. Counties with Data on
Overall Incarceration Rates 1999-2015 (n=41,911,094 births)
1999-2002
2003-2006
2007-2010
2011-2015
NonNonNonNonNonNonNonNonHispanic
Hispanic
Hispanic
Hispanic
Hispanic
Hispanic
Hispanic
Hispanic
Black
White
Black
White
Black
White
Black
White
Women
Women
Women
Women
Women
Women
Women
Women
n=1,907,158 n=8,343,681 n=1,822,707 n=8,000,194 n=1,909,594 n=7,834,023 n=2,446,826 n=9,646,91
1
Individual-level variables
Births that are preterm %
Missing
Maternal age %
<19
20-29
30-39
40+
Mother married %
Maternal education %
<12 years
12-15 years
>=16 years
Missing

17.66
0.65
20.13
55.81
22.34
1.71

10.66
0.53
8.74
50.11
38.57
2.58

18.16
0.47
17.64
56.97
23.36
2.03

11.54
0.39
7.57
50.97
38.57
2.88

17.84
0.17
16.92
57.33
23.66
2.09

11.18
0.10
7.45
52.35
37.37
2.82

16.48
0.11
11.06
58.38
28.13
2.43

10.27
0.08
5.24
50.51
41.45
2.79

31.04

77.28

30.3

74.61

27.73

71.17

28.44

70.43

64.15
22.59
11.53
1.72

43.00
24.21
31.98
0.8

60.97
24.90
12.81
1.33

38.96
25.63
34.76
0.65

46.92
23.16
10.38
19.54

30.76
24.69
29.56
14.99

58.01
23.95
10.58
7.46

43.04
22.82
27.93
6.20

County-level variables
Jail incarceration rates
Q1 [0, 2.02]
Q2 [2.02, 2.75]
Q3 [2.75, 3.60]
Q4 [3.60, 4.94]
Q5 [4.94, 256]

11.64
18.08
17.11
23.6
29.57

25.97
23.03
20.08
17.59
13.33

12.24
15.1
16.51
23.33
32.81

20.6
19.97
20.25
20.19
18.99

11.02
18.33
15.51
22.89
32.25

19.48
20.09
18.87
21.21
20.35

14.56
17.35
22.47
19.91
25.72

21.04
19.64
22.14
19.05
18.14

County urbanicity (%)
Rural counties
Small/mid-sized counties
Suburban counties
Urban counties

11.82
28.00
22.89
37.28

19.55
33.85
28.96
17.65

16.08
27.39
21.81
34.71

21.43
34.55
27.88
16.13

15.90
28.05
22.19
33.85

21.64
35.30
26.94
16.12

14.42
27.39
21.61
36.58

20.93
34.51
25.96
18.59

County unemployment (%) 6.54 (2.21) 5.35 (1.94) 7.45 (2.44) 6.34 (2.24) 10.11 (2.67) 8.82 (2.57) 7.81 (2.37) 6.72 (2.15)
Mean (SD)
County education: % of
persons age 26+ with at most
a high school education
Mean (SD) 20.83 (6.86) 18.15 (6.95) 18.51 (6.83) 16.03 (6.71) 14.77 (5.02) 12.83 (5.30) 13.35 (4.59) 11.70 (4.89)
County ICE for racialized
economic segregation
Mean (SD) -0.07 (0.12) 0.02 (0.08) -0.02 (0.12) 0.05 (0.08) 0.03 (0.10) 0.09 (0.08) 0.05 (0.10) 0.11 (0.09)
County UCR crime rate
29.63
Mean (SD) 53.77 (22.61) 38.42 (20.35) 47.96 (21.64) 36.19 (18.67) 43.45 (17.76) 32.97 (15.39) 37.65 (14.34) (13.23)
NCHS imputes maternal age, race, and marital status. Missingness in maternal education is largely due to some areas adopting the 2003 Birth Certificate Standard earlier, and
NCHS did not release the older version of this variable after 2009. Jail incarceration rates were calculated as the number of incarcerated people in the county divided by the
number of people age 15-64, multiplied by 1000 and categorized in to quintiles over the entire study period.
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Non-Hispanic Black and White women living in counties in the highest quintile of
overall county-level jail incarceration rates had 1.11 (95% Confidence Interval (CI): 1.09-1.12)
times higher odds of preterm birth compared to women living in counties with the lowest quintile
of incarceration, adjusting for year and state fixed effects (Table 1.2, Model 1); the state fixed
effects for this and the additional Table 1.2 models are provided in Supplemental Table 1.
Further adjustment for maternal- and county-level covariates did not appreciably alter this odds
ratio (OR: 1.08; 95% CI: 1.07-1.09; Table 1.2, Model 3). Across all models, there was a
monotonic increase in the odds ratio for preterm birth from the lowest to highest quintiles of
county-level jail incarceration rates (Table 1.2). The magnitude of the positive association
between county-level jail incarceration rates and preterm birth was slightly stronger than that of
county-level racialized economic segregation, crime, and educational attainment but less strong
than that of county-level unemployment (Table 1.1). In particular, the positive association
between county-level crime and preterm birth was very small (OR Q1 vs. Q5: 1.02; 95% CI:
1.01-1.03), adjusting for county-level jail incarceration and other county and maternal covariates.
Non-Hispanic Black women were more likely than White women to have a preterm birth
(OR: 1.67, 95% CI: 1.67-1.68) and this OR was not affected by adjusting for county-level jail
incarceration (Table 1.2, Model 1: OR: 1.67 95% CI 1.65-1.68), but it was lowered by adjusting
for Black-White difference in jail incarceration rates (OR 1.58, 95% CI: 1.57, 1.58). The
variation in the normally-distributed random slope for race/ethnicity was similar across all
models (estimated variance in the fully-adjusted model was 0.06 compared to 0.01 in Model 1;
Table 1.2). The results of all models shown in Table 1.2 were not substantially different after
using inverse probability weighting to address missing maternal data or after setting all values of
missing maternal education to the lowest or highest levels of educational attainment (results
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available upon request). Complete case analyses that additionally adjusted for paternal factors
showed no difference in the association between preterm birth and incarceration rates compared
to models that adjusted for maternal factors alone, and these results were unchanged by using
inverse probability weighting to address missing any paternal data (results available upon
request).
We conducted several sub-analyses to assess race-stratified associations between countylevel jail incarceration and preterm birth. Racial/ethnic-stratified models that assessed the
association between racial/ethnic-specific county-level jail incarceration and preterm birth
showed positive associations among non-Hispanic Black women (OR Q5 vs. Q1: 1.06; 95% CI:
1.04-1.07) and among non-Hispanic White women (OR Q5 vs. Q1: 1.04; 95% CI: 1.03-1.05).
When these models were repeated to include an interaction term between year and race-specific
county-level jail incarceration rates, there was no meaningful change in these associations over
time. We then modified the exposure to be quintiles of the Black-White difference in countylevel jail incarceration rates and examined race/ethnicity-stratified associations with preterm
birth, adjusting for maternal and county-level covariates (Table 1.3). We found and elevated risk
in the highest compared to lowest quintile of this Black-White incarceration rate difference
measure among Black women OR: 1.05 (95% CI 1.03, 1.06) and among White women OR: 1.02
(95% CI: 1.02, 1.03) (Table 1.3). The marginal predicted probability of preterm birth was higher
among Black women across all quintiles of the exposure, and especially at the highest quintile of
the exposure relative to both Black women at lower quintiles and relative to White women across
all quintiles (Supplemental Figure 1.1).
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Table 1.2
Association Between U.S. County-Level Jail Incarceration Rates and Preterm Birth, 1999-2015
Variable
Year
Maternal race/ethnicity
Non-Hispanic White (referent)
Non-Hispanic Black
County-level jail incarceration rates
per 1000 people age 15-64 years
Q1 [0, 2.02]
Q2 [2.02, 2.75]
Q3 [2.75, 3.60]
Q4 [3.60, 4.94]
Q5 [4.94, 256]
Maternal age
<19 (referent)
20-29
30-39
40+
Maternal marital status
Mother not married (referent)
Mother married
Maternal education
<12 years
12-15 years
>=16 years (referent)
County urbanicity
Rural
Small/mid-sized
Suburban (referent)
Urban
ICE for racialized economic
segregation
Q1 [-0.587, -0.003] (best off)
Q2 [-0.003, 0.036]
Q3 [0.036, 0.070]
Q4 [0.070, 0.122]
Q5 [0.122, 0.439] (worst off)
County UCR crime rate
Q1 [0, 21.5]
Q2 [21.5, 29.5]
Q3 [29.5, 39.1]
Q4 [39.1, 52.1]
Q5 [52.1, 445]
County unemployment (%)
Q1 [0, 0.05]
Q2 [0.05, 0.06]
Q3 [0.06, 0.07]
Q4 [0.07, 0.09]
Q5 [0.09, 0.42]

Odds Ratio (95% Confidence Interval)
Model 1
Model 2
Model3
0.99 (0.99, 1.00)
0.99 (0.99, 0.99)
0.99 (0.99, 0.99)
1
1.67 (1.65, 1.68)

1
2.00 (1.95, 2.03)

1
1.75 (1.73, 1.77)

1
1.03 (1.02, 1.03)
1.05 (1.04, 1.05)
1.08 (1.07, 1.08)
1.11 (1.09, 1.12)

1
1.03 (1.02, 1.03)
1.05 (1.04, 1.05)
1.08 (1.07, 1.09)
1.12 (1.11, 1.13)

1
1.02 (1.01, 1.02)
1.04 (1.03, 1.05)
1.07 (1.06, 1.07)
1.08 (1.07, 1.09)

1
0.94 (0.94, 0.94)
1.19 (1.19, 1.20)
2.06 (2.03, 2.08)

1
0.94 (0.94, 0.95)
1.20 (1.20, 1.20)
2.05 (2.03, 2.05)

1
0.81 (0.80, 0.81)

1
0.81 (0.80, 0.81)

1.17 (1.16, 1.17)
1.12 (1.12, 1.12)
1

1.17 (1.16, 1.17)
1.11 (1.12, 1.12)
1
1.21 (1.17, 1.23)
1.02 (0.99, 1.05)
1
0.81 (0.76, 0.86)
1
1.01 (1.01, 1.02)
1.04 (1.03, 1.05)
1.04 (1.03, 1.05)
1.04 (1.03, 1.05)
1
1.00 (0.99, 1.00)
1.00 (0.99, 1.00)
1.01 (1.00, 1.01)
1.02 (1.01, 1.03)
1
1.04 (1.03, 1.04)
1.07 (1.06, 1.07)
1.10 (1.09, 1.11)
1.14 (1.13, 1.15)
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County education (% persons age 26+
with at most a high school education)
Q1 [0, 0.10]
Q2 [0.10, 0.12]
Q3 [0.12, 0.15]
Q4 [0.15, 0.20]
Q5 [0.20, 0.65]
Between-county variance in
County random intercepts:
Random slopes for:
Non-Hispanic Black maternal
race/ethnicity
Year

1
1.02 (1.01, 1.02)
1.03 (1.02, 1.03)
1.04 (1.03, 1.05)
1.03 (1.02, 1.05)
0.02

0.09

0.07

0.01

0.12

0.06

0.0001

0.0001

0.0001

Multilevel logistic regression models were used to predict odds of individual-level preterm birth. Models centered
year in 1999 and included state fixed effects, random slopes for year and maternal race/ethnicity and random
intercepts for counties. Model 1 adjusts for time and the state fixed effect. Model 2 additionally adjusts for maternallevel characteristics, and Model 3 adds county-level covariates.

Table 1.3
Odds Ratios and 95% Confidence Intervals for the Association Between U.S. Race-Specific
County-Level Jail Incarceration Rates and Preterm Birth, 1999-2015
Variable

Non-Hispanic
Black Women

County-level Black jail incarceration rates per 1000
Black people age 15-64 years
Q1 [0, 6.36]
Q2 [6.36, 9.12]
Q3 [9.12, 12.30]
Q4 [12.30, 18.00]
Q5 [18.00, 1000]
County-level White jail incarceration rates per 1000
White people age 15-64 years
Q1 [0, 1.13]
Q2 [1.13, 1.73]
Q3 [1.73, 2.38]
Q4 [2.38, 3.37]
Q5 [3.37, 527]
County-level Black-White jail incarceration rate
difference
Q1 [-389, 4.50]
Q2 [4.50, 7.16]
Q3 [7.16, 9.73]
Q4 [9.73, 15.1]
Q5 [15.1, 999]

Non-Hispanic
White Women

1
1.00 (0.99, 1.01)
1.01 (1.00, 1.02)
1.01 (1.00, 1.03)
1.05 (1.04, 1.07)
1
1.01 (1.00, 1.01)
1.01 (1.01, 1.02)
1.03 (1.02, 1.03)
1.03 (1.03, 1.04)
1
1.00 (0.99, 1.01)
1.01 (1.00, 1.02)
1.02 (1.00, 1.03)
1.05 (1.03, 1.06)

1
0.99 (0.99, 1.00)
1.01 (1.00, 1.01)
1.01 (1.01, 1.02)
1.02 (1.02, 1.03)

Multilevel logistic regression models were used to predict odds of individual-level preterm birth. Models centered
year in 1999 and included state fixed effects, random slopes for year and maternal race/ethnicity and random
intercepts for counties. All models adjust for time and the state fixed effect, as well as maternal-level and countylevel covariates.
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Discussion
Our novel analysis makes use of the Vera Institute of Justice’s new resource for
understanding U.S. county-level incarceration trends and is the first to evaluate, nationally, the
contextual effects of county-level jail incarceration rates on individual-level preterm birth among
non-Hispanic Black and White women in the U.S., noting that <1% of U.S. national births were
to women who were pregnant while incarcerated. In our comprehensive sample of births to
resident non-Hispanic Black and White women in the U.S. from 1999-2015, we found that the
county-level jail incarceration was associated with higher odds of preterm birth among both nonHispanic Black and White women, adjusting for maternal- and county-level covariates. The
magnitude of this association was slightly higher than that of other county-level factors included
in our study (e.g. urbanicity, crime rate, and racialized economic segregation), suggesting that
county-level jail incarceration is an important, independent contextual predictor of preterm birth.
However, our findings should be interpreted in light of several study limitations. First, it
is difficult to determine the temporal ordering of county-level jail incarceration rates and the
covariates. Nearly all of the covariates are plausibly both causes and consequences of a county’s
jail incarceration rate, though the coefficient for quintiles of jail incarceration did not change
much across models that adjusted for additional covariates. Although our primary analyses did
not adjust for paternal factors due to high levels of missing data, the association between countylevel jail incarceration and preterm birth was similar across complete case analyses that adjusted
for paternal factors and models that used inverse probability weighting to address missing
paternal data. Our analysis adjusted for UCR crime index, which includes forcible rape and
aggravated assault but does not include intimate partner violence, and the NCHS birth data do
not include individual-level measures of partner abuse. Intimate partner violence and other
unmeasured factors such as maternal substance abuse could have upwardly biased the
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associations we observed. However, it is also possible that intimate partner violence and
maternal substance abuse could be caused by stressors in the social network due to high
incarceration rates, such that these factors would mediate rather than confound the associations
of interest. Lastly, although county is an important level for determinants of jail incarceration
including arrest practices, prosecutors, and judges,28 jail incarceration rates aggregated at a lower
geographic level (e.g., neighborhoods) might have stronger associations with preterm birth.
Our findings contribute to the nascent scholarship on the health impacts of anti-Black
structural racial discrimination –operationalized as county-level difference in Black-White jail
incarceration– in relation to non-Hispanic Black and White distributions of adverse birth
outcomes. Previous studies have examined racial/ethnic inequities in preterm birth in relation to
neighborhood poverty, educational and occupational composition, housing, employment, racial
residential segregation, racial prejudice, and crime.45,47–49 Wallace and colleagues
operationalized structural racism as state-level racial inequities in incarceration, education,
income, and employment and found that these measures were positively associated with small
for gestational age birth for Black and White women (Hispanic ethnicity was not known in this
study).50 Our study extends these findings to the county level and found a similar pattern in
which the non-Hispanic Black-White difference in jail incarceration rates was positively
associated with preterm birth for both non-Hispanic Black and White women, and found that the
Black-White odds of preterm birth were lower after adjusting for the Black-White difference in
jail incarceration rates.
There are several possible mechanisms that could explain the associations we observed
between county-level jail incarceration and preterm birth. Given that the vast majority of births
in our study were to mothers who were not incarcerated during pregnancy, our results largely
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reflect the extent to which women living in counties with higher jail incarceration rates may be
indirectly affected by the psychological, social, economic, political, and financial costs
associated with jail incarceration.22,32,51,52 Incarceration strains entire communities,
psychologically and economically, which could influence the amount of social and financial
support available to pregnant women.32,53 High levels of incarceration could inhibit both
instrumental social support (e.g., transportation to prenatal care) and emotional social support to
help buffer stressful events that occur during pregnancy.53 Jail incarceration of a relative, friend,
or romantic partner can be a stressful experience for pregnant women and their support networks
because of the stigma and uncertainty related to the criminal case resolution, in addition to bail
and other expenses.20,22 Maternal stress related to the incarceration of people that pregnant
women know could also potentially impact perinatal health and health behaviors. Research using
PRAMS, a nationally-representative sample, found that women who reported incarceration of
themselves or their partners in the year before giving birth were less likely to initiate early
prenatal care and more likely to smoke cigarettes during their last trimester compared to women
who did not report incarceration for themselves or their partner.54,55 Incarceration rates are also
reflective of policing practices, including invasive stressful police stops and invasive frisking
procedures, and although a previous analysis found that neighborhood-level psychologic distress
was not associated with stop and frisk policing for women,12 anticipation of negative policeyouth encounters may stressful for pregnant women.34
Our results point to the importance of contextual impacts of mass incarceration for
population health, and of integrating public health and criminal legal data to make such analyses
possible. The elevated odds of preterm birth associated with higher levels of county-level jail
incarceration among both non-Hispanic Black and White U.S. women suggest that, in addition to
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continuing to focus on the needs of women who become incarcerated during pregnancy,56
prenatal care outreach should include non-incarcerated pregnant women who live in counties
with high jail incarceration rates. Additional research should also examine the influence of both
jail and prison incarceration rates on other health outcomes and inequities among both U.S.
women and men to further identify potential contextual effects of mass incarceration, similar to
emerging research on the negative health consequences of stop and frisk policing.12,57
The growing evidence base on the negative community health consequences of mass
incarceration23–26 suggests that policy makers should address the mechanisms that contribute to
mass incarceration and its racial/ethnic inequities in order to prevent the widespread population
health and health equity impacts of high incarceration rates. For instance, policies to abolish or
reduce the use of cash bail as well as alternatives to arrest and prosecution could lower jail
incarceration rates and potentially help prevent adverse health outcomes including preterm birth,
though these policies could potentially worsen racial/ethnic inequities in preterm birth if they
exasperate inequities in pretrial detention.20 Furthermore, jails are locally-funded institutions that
divert tax revenue from public health and other social and economic services that help prevent
preterm birth and promote population health.19 Our research challenges these budgetary tradeoffs
on the basis of their impacts on the health and well-being of Black and White women. In
conclusion, incarceration has health consequences that extend beyond those who are
incarcerated, and public health researchers and practitioners can have a role in monitoring and
preventing these collateral consequences by linking criminal legal data with health data and by
advocating for policies that lower incarceration rates.
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Chapter 2
Frequent Police Stops, Parental Incarceration, & Mental Health: Results Among U.S. nonHispanic Black and White Adolescent Girls and Boys

Jaquelyn L. Jahn, Madina Agénor, Jarvis T. Chen, Nancy Krieger
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Abstract
Very few prior studies have examined the mental health consequences of police stops
among U.S. adolescents, and national monitoring data do not extend to those below age 16. We
describe the distribution of police stops in a nationally-representative sample of adolescents ages
12-18 years in the Panel Study of Income Dynamics Child Development Supplement 2002 &
2007 (n=2557). We used survey-weighted race/ethnicity- and gender-stratified linear regression
models to examine associations between the frequency of police stops and both depressive
symptoms and subjective well-being (emotional, psychological, and social). We adjusted for
several socioeconomic, geographic, and demographic covariates and tested for effect
modification by parental incarceration.
We estimated that 9.58% of adolescents were stopped two or more times. Despite fewer
police stops compared to boys, Black and White girls who were stopped at least twice in the last
six months had higher average depression scores relative to girls who were not stopped (Black:
2.13 (95% CI: 0.73, 3.53), White: 2.17 (95% CI: 1.07, 3.27)) and these associations were
stronger among girls whose parents had been incarcerated. Associations with police stops were
slightly stronger among non-Hispanic Black relative to White girls across all three domains of
subjective well-being. Black and White boys who were stopped at least twice versus never had
lower levels of emotional well-being (Black: -0.40 (95% CI: -0.75, -0.04), White: -0.36 (95% CI:
-0.68, -0.04).
National monitoring data and public health research should examine adolescent-police
contact at younger ages stratified by both race/ethnicity and gender. Policies limiting youthpolice contact could prevent these negative consequences for mental health.
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Introduction
Many adolescents regularly encounter police across various domains of their lives – in
their schools, in pedestrian stops, and vicariously through peers, parents, and community
members.14,58 However, the mental health consequences of these encounters are largely
understudied, because most research focuses on adults and there are no federally collected data
on police contact for those under age 16.12 Available federal data indicate that while policeinitiated encounters predominantly occur among those ages 18-24, fully 10% of 16-17 year-olds
reported police-initiated contact in 2015.3 Qualitative data and studies in select U.S. cities
suggest police interactions can be ubiquitous and intrusive at younger ages, especially for Black
and Hispanic boys.14,15,59–61 Adolescents have also described how the nature of police stops can
differ across gender whereby girls have reported sexual harassment and boys have more
consistently reported physical use of force.62,63 Adolescents who are frequently stopped by police
have said these interactions make them feel “disrespected” and “like less than a person”, and that
their behaviors and movements are overly controlled by police intimidation.62 Frequent police
stops can thus be conceptualized as a racialized and gendered chronic stressor that could have a
detrimental impact on adolescent mental health and social and emotional development during
this sensitive period in the lifecourse.14,59,62,64 Even one aggressive interaction with the police
may prompt vigilant anticipation of future negative encounters.65
Among the four previous studies that have examined the mental health consequences of
frequent police stops among adolescents,14,15,61,64, none have examined if these health impacts
might differ across gender and race/ethnicity, which is important given gendered experiences of
police stops and racialized notions of criminality that can bias which adolescents police decide to
stop, and how adolescents who are stopped perceive and are affected by these interactions.66,67
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We assess whether frequent police stops are associated with depressive symptoms and
emotional, psychological and social well-being in a nationally representative sample of
adolescents ages 12-18 years in order provide data that can inform policy and institutional
decisions related to adolescent exposure to police.
Our analysis is guided by public health critical race theory’s prioritization of the
perspectives of marginalized persons and principle of intersectionality.68 Accordingly, our
race/ethnicity- and gender-stratified analysis is informed by adolescent experiences of police
encounters described in qualitative research 63 as well as a theoretical understanding of the roles
racism, sexism, and gendered racism as they independently and simultaneously shape the
distribution of police stops and associations with health across and within race/ethnicity and
gender.68 We also draw on ecosocial theory’s ideas about the biologic embodiment of structural
racism and sexism across the lifecourse and in historical context.4 Frequent police stops occur in
the context of mass incarceration, and adolescents’ interpretation of their interactions with police
may also be informed by their parents’ experiences with the criminal legal system.15 Thus we
examine whether adolescents who experienced frequent police stops and parental incarceration
had more depressive symptoms and worse subjective well-being, using validated scales.
Together, these analyses will contribute to the growing body of evidence that evaluates the
potential health and psychologic consequences of frequent police stops for adolescents.14,65,69
Methods
Study population
The Child Development Supplement (CDS) is a nationally-representative sample of
children that is a sub-study of the Panel Study of Income Dynamics (PSID), an intergenerational
longitudinal cohort study.70 To ensure adequate representation, the PSID oversampled low-
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income and Black households at the start of the study and provides sample weights to generate
nationally-representative data.
The CDS included up to two children per household ages 0-12 in 1997 (n=3,563), who
were surveyed again in 2002 and 2007. The present analysis used data from adolescents ages 1218 who were eligible to be interviewed using an Audio-Computer Assisted Self-Interview
(ACASI) in the 2002 and 2007 CDS waves (n=2557). For the 218 children who participated in
the ACASI in both waves, we used solely the 2007 data. Therefore, although the PSID is a
longitudinal study, our analysis is repeated cross-sectional. We excluded two adolescents living
in foreign countries at the time of the interview because of international differences in policing
practices. Although a new sample of the PSID children was assessed in 2014, these data relied on
a different sampling methodology and cannot be merged with prior CDS waves. We chose to
focus our analysis on the earlier waves because only 832 adolescents completed the ACASI
section in the 2014 CDS, which would not provide sufficient power to detect an association
given stratifications and covariates. We have, however, reported frequencies of police stops in
the 2014 CDS to compare these distributions over time. The Harvard Longwood Office of
Human Research Administration and PSID’s Institute for Survey Research Institutional Review
Boards approved all study protocols and use of restricted data.
Measures
Our exposure of interest, the frequency of police stops in the past six months, was selfreported by adolescents in the CDS interview. We classified the continuous measure into three
categories: not stopped, stopped once, stopped two or more times. We separated one stop from
two or more stops to distinguish between what might be a chance police encounter from what
could be more of a routine experience.

27

Our study’s first outcome, the Children’s Depression Inventory (CDI), is an index of
depressive symptoms developed and validated for use in children.71 The CDS administered the
10-item short version of the CDI, which asks about symptoms experienced in the past two
weeks. We analyzed CDI scores as a continuous variable, noting that a difference of 3 units is
considered to be clinically significant72. Our study’s second outcome, subjective well-being, is a
validated scale that includes three domains: emotional, social, and psychological well-being.73 In
preliminary analyses, we found that associations between police stops and each domain of the
well-being scale were heterogeneous across racial/ethnic-gender groups, so we present these
results separately. However, the trends in effect modification by parental incarceration were
consistent across the well-being subscales, so we report these associations using the combined
subjective well-being scale. The items for the CDI and subjective well-being measures are
provided in Appendix Table 3.
With regard to measurement of gender and race/ethnicity, the CDS did not directly ask
adolescents about their gender identity and there were no measures of gender expression.
Therefore, we used sex assigned at birth (male/female) to define these groups. Adolescent
race/ethnicity (Non-Hispanic White, Non-Hispanic Black, Hispanic, Asian & Pacific Islander,
American Indian & Alaska Native, Multiracial, Other) was self-reported by adolescents. NonHispanic Black and White racial/ethnic categories are hereafter referred to as Black and White
for brevity. For 947 (33.4%) of adolescents missing self-reported race/ethnicity, we used primary
caregiver report. Race/ethnicity was imputed for the remaining two adolescents missing both
self- and caregiver-reported race/ethnicity. We restricted our analyses stratified by gender and
race/ethnicity to the Black and White girls and boys, given the small numbers in the additional
racial/ethnic groups.
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We also assessed effect modification by parental incarceration, measured using two
different sources of PSID data. Parents of CDS children were followed in the main PSID. First,
when PSID individuals were missing from study follow-up, study staff indicated whether they
were missing due to jail or prison incarceration at the time of survey administration. Second, in
1996, a retrospective question asked to parents about their history of incarceration, but this
question is missing for ~97% of mothers and ~92% of fathers making it likely that our
classification of parental incarceration is a conservative underestimate. We coded parental
incarceration as ever/never been incarcerated before the child took the CDI assessment.
Our analyses adjusted for several potential confounders of the association between police
stops and depressive symptoms. Details for how covariates were measured and coded are
provided in Appendix Table 3. First, gender and race/ethnicity stratified models adjusted for age
and survey wave. Fully-adjusted models additionally included height and weight because police
may be more likely to stop larger-bodied adolescents whom they perceive to be adults and
because body size is also associated with adolescent depression and well-being.74–77 We also
adjusted for several geographic and socioeconomic covariates (for the same or prior year to the
CDS) that are predictive of police stops and are plausible stressors that could independently
contribute to adolescent depressive symptoms and well-being: living in public housing, parental
educational attainment, household wealth, primary caregiver rating of neighborhood safety,
adolescent employment, whether adolescents moved in the past year, and county urbanicity. We
did not adjust for adolescent criminalized behaviors because a previous longitudinal analysis
found that these behaviors did not predict subsequent adolescent psychological distress, and thus
would they are unlikely to confound associations with depressive symptoms and well-being.64
Statistical methods
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All reported statistics applied the child-level survey-weights provided by the PSID in
order to account for differential probabilities of selection in the original PSID and subsequent
attrition. Model results were similar across weighted and unweighted analyses. All statistical
analyses were performed in Stata version 15.1 and figures were generated in R version 3.6.1.78,79
We multiply imputed data that were missing due to respondents who either skipped
questions and or who declined to participate in the ACASI section, but for whom data from
primary caregivers and the main PSID were available (n=221). The extent of missing data for
each of the included variables is provided in Table 2.1, and was below 15% for all variables
except paternal education. In addition to the variables described above, the imputation models
also included the following auxiliary variables to assist in their predictive abilities: adolescentreported closeness to mother and father, maternal and paternal death, externalizing symptoms,
and maternal and paternal depression before age 17.
The race/ethnicity and gender stratified models among Black and White adolescents in
Table 2.2 used survey-weighted linear regression to predict, in models separate for each
outcome, the CDI and emotional, psychological, and social well-being scores. To evaluate effect
modification on the additive scale by parental incarceration, we used interaction terms in genderstratified regression models. Although we would have liked to stratify these models by both
race/ethnicity and gender, we could not due to small sample sizes.
To assess whether our outcome measures were reliable for Black and White boys and
girls we used a series of structural equation models. We used a one factor structure for the CDI-S
80

and a three factor structure for the well-being scale.81 For both measures, multi-group

confirmatory factor analyses compared models that constrained item intercepts, variances, and
coefficients to be the same across Black and White racial/ethnic groups within gender to models
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that did not constrain these parameters. A likelihood ratio test was then used to compare
constrained and unconstrained models.
Results
Table 1 provides weighted and unweighted descriptive statistics of the 2557 sample
members ages 12-18 from the PSID CDS 2002 and 2007. The CDS sample had a larger
percentage of Black children and children living in households with negative wealth (debt) and
in the lowest quartile of wealth compared to the weighted nationally representative percentages,
which is reflective of the study’s sampling strategy.70
Table 2.1
Sample characteristics of the participants ages 12-18 in the Child Development Supplement of
the Panel Study of Income Dynamics (n=2557)
Characteristic
Children’s Depression Inventory
Mean (SD)
Missing
Subjective Well-Being
Overall mean (SD)
Emotional well-being mean (SD)
Psychological well-being mean (SD)
Social well-being mean (SD)
Missing
Police stops
Mean (SD)
0 stops
1 stop
2+ stops
Missing
Race/ethnicity n (%)
Non-Hispanic White
Non-Hispanic Black
Hispanic
Asian & Pacific Islander
American Indian & Alaska Native
Multiracial
Other
Missing race/ethnicity
Gender
Girl

Unweighted

Weighted

2.45 (0.05)
308 (12.05%)

2.54 (0.08)
8.67%

4.21 (0.02)
4.80 (0.02)
4.63 (0.02)
3.51 (0.03)
331 (12.94%)

4.18 (0.03)
4.75 (0.03)
4.58 (0.03)
3.51 (0.04)
10.00%

0.86 (0.11)
1779 (69.57%)
247 (9.66%)
238 (11.46%)
293 (11.46%)

0.85 (0.18)
74.57%
8.94%
8.85%
7.63%

1167 (45.64%)
1069 (41.81%)
183 (7.16%)
40 (1.66%)
14 (0.55%)
59 (2.31%)
23 (0.90%)
2 (0.08%)

63.06%
15.64%
14.03%
3.40%
0.86%
2.56%
0.40%
0.04%

1252 (48.96%)

49.31%
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Boy
Age
Mean (SD)
Height (inches)
Measured mean (SD)
Missing
Self-reported mean (SD)
Missing both measured & selfreport
Weight (lbs)
Measured mean (SD)
Missing
Self-reported mean (SD)
Missing both measured & selfreport
Regularly employed n (%)
Missing
At least one parent incarcerated
n (%)
Maternal education
<12 years
12 years
13-16 years
>16 years
Missing
Paternal education
<12 years
12 years
13-16 years
>16 years
Missing
Living in public housing
Missing
Household wealth*
Debt (negative wealth)
Q1
Q2
Q3
Q4
Neighborhood safety
Completely safe
Fairly safe
Somewhat dangerous
Extremely dangerous
Missing
Moved in the last year n (%)
Missing
Beale Urbanicity Index
1 most urban
2

1305 (51.04%)

50.69%

15.03 (0.04)

15.04 (0.05)

65.44 (0.08)
304 (11.89%)
64.22 (2.14)
291 (11.38%)

65.43 (0.12)
7.92%
64.10 (1.24)
7.22%

147.22 (0.87)
280 (10.95%)
184.86 (18.30)
258 (10.09%)

144.56 (1.25)
7.40%
171.99 (26.01)
6.42%

416 (16.27%)
245 (9.58%)

16.97%
6.01%

241 (9.43%)

7.49%

334 (13.06%)
920 (35.98%)
984 (38.48%)
153 (5.98%)
166 (6.94%)

14.25%
31.66%
40.26%
6.98%
6.85%

259 (10.13%)
689 (26.95%)
655 (25.62%)
158 (6.18%)
798 (31.13%)
137 (5.36%)
5 (0.20%)

11.15%
25.47%
31.08%
8.50%
23.80%
3.21%
0.11%

359 (14.04%)
521 (20.38%)
529 (20.69%)
563 (22.02%)
585 (22.88%)

12.43%
15.59%
19.62%
22.92%
29.44%

804 (31.44%)
1354 (52.95%)
315 (12.32%)
53 (2.07%)
31 (1.21%)
272 (10.64%)
28 (1.10%)

35.41%
51.82%
10.48%
1.46%
0.82%
9.02%
0.74%

737 (28.82%)
406 (15.88%)

23.36%
17.08%
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3
4
5
6
7
8
9
10 most rural

647 (25.30%)
138 (5.40%)
95 (3.72%)
88 (3.44%)
152 (5.94%)
217 (8.49%)
37 (1.45%)
40 (1.56%)

23.23%
6.45%
6.94%
4.02%
6.18%
8.49%
2.10%
2.16%

*Aside from households in debt, we examined unweighted quartiles of wealth within each survey wave.

Distribution of the exposure and outcome variables
Although most (80.74%) adolescents in the 2002 & 2007 CDS reported never being stopped
by police, 9.68% reported being stopped once, and 9.58% reported being stopped twice or more
(after multiple imputation and applying survey weights). In the 2014 CDS, these percentages
were similar (82.57%, 7.92%, and 9.51%). We estimated that 22.87% (95% CI: 19.98%,
25.75%) of adolescents between the ages of 12-15 years were stopped at least once, and this
number was 28.99% for those between the ages of 16-18 years (95% CI: 25.21%, 32.76%).
The boxplots in Figure 2.1 show that boys reported more stops than girls, and among both
boys and girls, Black adolescents had a greater spread in the distribution of stops. After applying
survey weights, 20.78% of Black boys (95% CI: 12.46, 28.11%) reported being stopped twice or
more, whereas this number was 8.65% (95% CI: 6.16, 11.15%) for White boys. There were no
strong racial/ethnic differences in the percentage reporting being stopped by police twice or more
between Black and White girls (respectively: 5.13% (95%CI: 2.62%, 7.64%) and 6.59% (95%
CI: 4.25%, 8.94%)).
White girls had the highest average CDI scores (2.72 (95% CI: 2.44, 3.00)), and Black girls’
scores were slightly lower (2.26 (95% CI: 1.97, 2.54)). Boys had lower scores compared to girls,
with scores similar for White boys (1.93 (95% CI: 1.70, 2.16)) and Black boys (1.96 (95% CI:
1.62, 2.31)). There were no statistically significant racial/ethnic or gender differences in
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emotional, social or psychological well-being scores. Likelihood ratio tests comparing structural
equation models with intercepts, coefficients, and variances constrained versus unconstrained
across Black and White racial/ethnic groups within gender categories were statistically
significant for both the CDI and subjective well-being scale, indicating measurement variance.
Figure 2.1
Boxplots of the number of police stops in the past 6 months for adolescent boys and girls ages
12-18 in the 2002 and 2007 Panel Study of Income Dynamics, by race/ethnicity, stratified by
gender

Points in blue are those who reported no stops. Points in purple are those who reported one stop, points in red are
those who reported 2 or more stops. There are no reported stops for American Indian or Alaska Native girls because
the study had no data for this group. These are raw, descriptive data and do not incorporate survey weights.
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Associations Between Number of Police Stops & Depressive Symptoms
There was a monotonic increase in the number of police stops and the associations with CDI
scores for both girls and boys (Table 2.2). In fully-adjusted weighted models stratified by gender
and Black and White race/ethnicity, White girls who experienced two or more police stops had
CDI scores that were 2.17 points higher on average compared to those who were never stopped
(95% Confidence interval (CI): 1.07, 3.37 p<0.001). The association was similar for Black girls
(2.13 points 95% CI: 0.73, 3.53, p<0.001). Among boys, White boys that were stopped two or
more times had CDI scores that were 1.33 points higher on average compared to those who
reported no stops (95% CI: 0.31, 2.36, p=0.01), but there was no statistically significant
association between the frequency of police stops and CDI scores among Black boys.
Girls who were stopped two or more times and whose parents had been incarcerated had
CDI scores that were 5.48 points higher on average than girls who reported no stops and whose
parents had not been incarcerated, adjusting for all covariates (Appendix Table 2.1, 95% CI:
3.77, 7.18, p<0.001). Among girls who were stopped at least twice, those whose parents had
been incarcerated had CDI scores that were 4.11 points higher compared to those whose parents
had not been incarcerated (95% CI: 1.66, 6.54, p=0.001). Boys whose parents had been
incarcerated and who were stopped by police had higher CDI scores relative to those without
these experiences (1.50, 95% CI: 0.19, 2.8; p=0.02). However, models within categories of
police stops suggested no additional statistically significant impact on CDI scores for boys
whose parents had been incarcerated.
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Table 2.2
Associations between the number of police stops and Children’s Depression Inventory scores for
non-Hispanic Black and White adolescents from the Panel Study of Income Dynamics (2002 &
2007) stratified by race/ethnicity and gender

Girls

Boys

Non-Hispanic White Non-Hispanic White
(Age Adjusted)
(Fully Adjusted)
P-value b
P-value
b
(95% CI)
(95% CI)
0 stops Ref
Ref
1 stop
1.37
0.01 1.06
0.03
(0.40, 2.34)
(0.09, 2.03)
2+ stops 2.13
0.00 2.17
0.00
(0.97, 3.28)
(1.07, 3.27)
0 stops Ref
Ref
1 stop
1.63
0.00 1.59
0.00
(0.59, 2.66)
(0.66, 2.51)
2+ stops 1.14
0.03 1.33
0.01
(0.10, 2.19)
(0.31, 2.36)

Non-Hispanic Black
(Age Adjusted)
P-value
b
(95% CI)
Ref
1.80
0.00
(0.92, 2.67)
2.19
0.02
(0.40, 3.98)
Ref
-0.02
0.95
(-0.58, 0.55)
0.88
0.10
(-0.18, 1.94)

Non-Hispanic Black
(Fully Adjusted)
P-value
b
(95% CI)
Ref
1.88
0.00
(1.13, 2.64)
2.13
0.00
(0.73, 3.53)
Ref
-0.20
0.54
(-0.85, 0.45)
0.53
0.20
(-0.28, 1.34)

Age-adjusted models include age and survey wave, and applies survey weights.
Fully-adjusted models include age, height, weight, employment, living in public housing, whether moved in the last
year, wealth, urbanicity, neighborhood safety, maternal and paternal educational attainment, survey wave and
applies survey weights.
*This model is only among Non-Hispanic Black and White adolescents only due to insufficient sample size for other
racial/ethnic groups

Associations Between Number of Police Stops & Emotional, Psychological, & Social Well-Being
For Black and White girls, the number of police stops was negatively associated with
emotional, psychological and social well-being, and the magnitude of these associations was
slightly stronger for Black compared to White girls (Table 2.3). For both Black and White boys,
the number of police stops was negatively associated with emotional well-being (fully adjusted 0
versus 2+ stops: White -0.36 (95% CI: -0.68, -0.04), Black -0.40 (95% CI: -0.75, 0.27)).
Associations of police stops and with psychological and social well-being were null for Black
and White boys (Table 2.3), except for Black boys the association with social well-being was
positive for those who were stopped one, but not two or more times, compared to no stops (fully
adjusted: 0.50 (95% CI: 0.17, 0.84)).
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Girls who were stopped at least twice and whose parents had been incarcerated had lower
well-being scores compared with girls without these experiences (Appendix Table 2.2, fullyadjusted: -1.10 points; 95% CI: -1.82, -0.39, p<0.001). This trend did not hold in models among
girls within strata of police stops. There was no statistically significant interaction between
parental incarceration and police stops for boys’ well-being scores, although boys who were
stopped two or more times and did not experience parental incarceration had lower well-being
scores compared to boys without these experiences (Appendix Table 2.2).
Table 2.3
Associations between the number of police stops and subjective well-being scores for nonHispanic Black and White adolescents from the Panel Study of Income Dynamics (2002 & 2007)
stratified by race/ethnicity and gender
Girls
Non-Hispanic White
(Age Adjusted)
P-value
b
(95% CI)
Emotional 0 stops Ref
well-being 1 stop
-0.20
0.17
(-0.48, 0.08)
2+ stops -0.38
0.04
(-0.74, -0.01)
Psychological 0 stops Ref
well-being 1 stop
-0.12
0.38
(-0.37, 0.14)
2+ stops -0.34
0.05
(-0.68, -0.01)
Social well- 0 stops Ref
being
1 stop
-0.39
0.06
(-0.79, 0.01)
2+ stops -0.82
0.00
(-1.23, -0.40)

Non-Hispanic White
(Fully Adjusted)
P-value
b
(95% CI)
Ref
-0.12
0.42
(-0.42, 0.18)
-0.35
0.05
(-0.69, -0.00)
Ref
0.06
0.68
(-0.23, 0.35)
-0.19
0.24
(-0.50, 0.13)
Ref
-0.25
0.24
(-0.66, 0.17)
-0.70
0.00
(-1.11, -0.28)

Non-Hispanic Black
(Age Adjusted)
P-value
b
(95% CI)
Ref
-0.64
0.00
(-1.05, -0.22)
-0.78
0.00
(-1.31, -0.26)
Ref
-0.62
0.01
(-1.06, -0.19)
-0.67
0.03
(-1.28, -0.07)
Ref
-0.35
0.21
(-0.90, 0.20)
-1.20
0.00
(-1.87, -0.54)

Non-Hispanic Black
(Fully Adjusted)
P-value
b
(95% CI)
Ref
-0.74
0.00
(-1.13, -0.36)
-0.74
0.02
(-1.35, -0.14)
Ref
-0.68
0.00
(-1.10, -0.27)
-0.65
0.03
(-1.21, -0.08)
Ref
-0.42
0.09
(-0.92, 0.07)
-1.03
0.00
(-1.74, -0.33)

Non-Hispanic Black
(Age Adjusted)
P-value
b
(95% CI)
Ref
-0.09
0.71
(-0.56, 0.38)
-0.48
0.02
(-0.90, -0.06)
Ref

Non-Hispanic Black
(Fully Adjusted)
P-value
b
(95% CI)
Ref
-0.11
0.58
(-0.49, 0.27)
-0.40
0.03
(-0.75, -0.04)
Ref

Boys

Emotional
well-being

Non-Hispanic White
(Age Adjusted)
P-value
b
(95% CI)
0 stops Ref
1 stop
-0.45
0.02
(-0.83, -0.07)
2+ stops -0.38
0.03
(-0.72, -0.04)
0 stops Ref

Non-Hispanic White
(Fully Adjusted)
P-value
b
(95% CI)
Ref
-0.42
0.02
(-0.77, -0.07)
-0.36
0.03
(-0.68, -0.04)
Ref
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Psychological 1 stop
-0.39
0.02
well-being
(-0.72, -0.05)
2+ stops -0.23
0.18
(-0.57, 0.10)
Social well- 0 stops Ref
being
1 stop
-0.39
0.03
(-0.75, -0.04)
2+ stops -0.31
0.12
(-0.71, 0.08)

-0.31
(-0.64, 0.02)
-0.19
(-0.52, 0.14)
Ref
-0.30
(-0.63, 0.03)
-0.30
(-0.68, 0.09)

0.07
0.26

0.07
0.13

0.15
(-0.15, 0.45)
-0.16
(-0.61, 0.29)
Ref
0.61
(0.23, 0.99)
-0.27
(-0.72, 0.18)

0.34
0.49

0.00
0.23

0.22
(-0.08, 0.53)
-0.16
(-0.54, 0.21)
Ref
0.50
(0.17, 0.84)
-0.11
(-0.54, 0.32)

0.15
0.39

0.00
0.60

Age-adjusted models include age and survey wave, and applies survey weights. Fully-adjusted models include age, height, weight, employment,
living in public housing, whether moved in the last year, wealth, urbanicity, neighborhood safety, maternal and paternal educational attainment,
survey wave and applies survey weights.
*This model is only among Non-Hispanic Black and White adolescents only due to insufficient sample size for other racial/ethnic groups

Conclusions
Our study provides novel evidence regarding both the differential distributions and
mental health impacts, by race/ethnicity and gender, of police stops for U.S. adolescents. Our
findings also point to the toll of frequent police stops on the depressive symptoms and well-being
of both Black and White adolescent girls, and especially girls whose parents have been
incarcerated, which previously have not been reported.
A history of parental incarceration further magnified these risks for the Black and White
adolescent girls. The large magnitude of these associations for the CDI scores (over 5 points
among those stopped 2+ times whose parents had been incarcerated compared to girls with
neither of those experiences) is significant given the clinical threshold of three points to screen
for depression using this measure.72 Parental incarceration is itself an emotional and material
stressor for adolescents, especially for girls’ development of depression,82 and these experiences
may shape the way that they perceive encounters with police.15 Our findings are concerning
given that depression during adolescence often recurs later in life and is associated with other
mental and physical health problems in adulthood.83
Previous research on the mental and physical health consequences of frequent police
stops has focused primarily on boys and men,65 given that they are generally stopped more often
than girls and women. Although we found that girls were stopped less often than boys, girls may
be subject to sexual harassment in police encounters62 and are more likely to experience
38

depressive symptoms at earlier ages,84 which may situate them as particularly vulnerable to these
adverse consequences of frequent police encounters. The negative associations with boys’
emotional well-being and number of police stops we observed are supported by a longitudinal
study of Black & Latino boys in Los Angeles that found positive associations between frequent
police stops and psychological distress64. Another study among adults in New York City
indicated that living in a neighborhood with high rates of aggressive police stops was associated
with increased levels of psychological distress among men but not women.12 Unfortunately, the
2002 and 2007 CDS did not include a measure of psychological distress or anxiety, making it not
feasible to directly compare our results to these previous findings.
Although our study found that White boys with more police stops had worse depressive
symptoms on average, this association did not hold for Black boys. The results of our structural
equation models suggest that these differences could be due to measurement. Recent findings on
the full-length CDI suggest that raw scores are not equivalent in latent levels of depression
symptom severity across racial/ethnic groups.85 Alternatively, given the ubiquity of police stops
for Black boys, they may be more likely to receive peer and/or parental support to mitigate the
negative consequences of these interactions on depressive symptoms.86 Another possible
explanation is that given the pervasiveness of police stops among Black boys, their peers and
their family members, they may be defending themselves against depressive symptoms by not
acknowledging or thinking about invasive encounters with police as the norm.61,87
Our study also has important limitations to consider. First, the analyses were cross-sectional
and thus may be subject to recall bias whereby adolescents who experienced greater depressive
symptoms and worse well-being could have been more likely to report more police stops in the
past six months. Although we were unable to adjust for prior levels of the outcomes, reverse

39

causation is unlikely given that a previous study found that prior levels of adolescent
psychological distress did not predict police encounters.64 Second, our estimates for adolescents
ages 16-17 are higher than those reported by the Bureau of Justice Statistics (BJS) during these
same years (28.99% vs. 20.83% reporting any police stops/contact)88, and may be due to
differences in the way the question was asked (i.e. ACASI vs. telephone interview) or more
difficulty recalling police contact over the past 12 months (BJS) as compared with the past 6
months (CDS). Lastly, although the data from the main analyses were collected in 2002 and
2007, the similar distribution of police stops in the 2014 CDS and data from a 2014-2017 sample
of urban youth point to the likely current relevance of our findings.14,61
The high frequency of police stops for some adolescents in our study suggests that
national data on adolescent-police contact should extend to those below 16 years old. The
associations with depressive symptoms and well-being provide additional adolescent mental
health outcomes that are likely affected by frequent stops by police, and suggests that future
analyses and data monitoring systems, including monitoring of injuries and morbidity that result
from interactions with the police, should attend to distinct distributions and impacts across both
race/ethnicity and gender.14,15,64
Policies that regulate stop, question, and frisk are actively being discussed and debated by
policy-makers, affected communities, and law enforcement agencies.89 Our study suggests that
these conversations should include adolescent perspectives, especially those of Black adolescent
girls and boys, and associated health consequences. Indeed, new adolescent initiatives have
advocated for minimizing youth contact with the police.90 Public health practitioners and
researchers have a role in preventing the adverse adolescent mental health consequences of
frequent police stops by challenging the racialized ideas of criminality embedded in policies that
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increase youth exposure to police and, more broadly, the criminal legal system in their homes,
schools, and communities and the funding structures that maintain these practices.58

41

Chapter 3

Fatal Police Violence in the U.S. and Related Changes in the Number of Live Births, 2013-2015

Jaquelyn L. Jahn, Nancy Krieger, Madina Agénor, Michael Leung, Brigette A. Davis, Marc G.
Weisskopf, Jarvis T. Chen
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Abstract
Police killings are a form of racial oppression and function as population-level stressors,
particularly for Black, Latinx and Native American people, who are disproportionately policed.
Stressful contextual exposures during the first trimester increase risk of pregnancy loss. We
examine whether gestational exposure to county-level police killings decreased the number of
live births in a county, which is reflective of a rise in lost pregnancies.
We link microdata for all full-term births (n=9,243,330) in 1,060 counties with at least
one police killing (2013-2015) to Fatal Encounters, a database that prospectively identified 3,691
police killings using online media reports and public records. We estimated distributed lag quasiPoisson models with county-level fixed effects and adjusted for seasonality. In a subset of 46
counties with killings of both Black and White people, we tested whether associations differed
across race-stratified models for non-Hispanic Black and White women, setting the exposure to
race-specific counts of police killings.
For each additional police killing that occurred in the second through fourth months of
gestation, we observed a slight decrease in the total number of live births within counties (RR for
the 4th month: 0.99, 95% CI: 0.99, 0.99). In race-specific models, this association was similar for
Black women, but null for White women.
Our findings suggest police killings may have population-level consequences for birth
outcomes, including pregnancy loss. Preventing these fatalities should be a public health priority.
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Introduction
In recent years, public health researchers and practitioners have increasingly recognized
police violence as a major problem that harms the health and well-being of those directly
affected as well as their families and communities 91–94. Incidents of police violence are a form of
structural racism 92,95,96 and function as population-level stressors 93, particularly for Black,
Latinx and Native American people, who are disproportionately targeted and impacted by police
surveillance, arrest, and incarceration 7,8,97. Activists have called attention to fatal police violence
as a devaluing of Black personhood and the ways that racist characterizations of Black, Latinx,
and Native American people as criminals have been used to legitimize law enforcement agencies
as institutions of racialized social control 98,99. Affected racial/ethnic minorities may thus
experience police killings as violent and threatening actions by the state 10, which may also have
psychosocial implications. Fatal police violence may prompt groups that are routinely
marginalized by police actions 91 to recall previous negative experiences with police 93 and
provoke heightened vigilance and disrupted sleep 100. Moreover, public discourse and
interpersonal conflict over whether police killings are incidents of racism could itself be a
stressor 93. There are also immediate 101 and longer-term 102 economic consequences of fatal
police violence for communities, as these events have been reported to negatively affect local
businesses 103 and reinforce structural racism in local economies, including disinvestment in
communities of color. These economic consequences may further harm population health 93.
Fatal police violence has received widespread coverage in local and national news outlets
and discussion across social media networks, and can therefore be thought to function as a
racialized contextual stressor 100. Stressful contextual exposures in utero, particularly in early
pregnancy 104, have been shown to negatively affect birth outcomes 29, including pregnancy loss
105

. Moreover, these stressful exposures may be more harmful to male births 106. Yet, no
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published studies have examined potential adverse birth consequences of fatal police violence
overall or across race/ethnicity, which is necessary for a full accounting of the impact of lethal
actions by law enforcement 107,108.
Our analysis brings together national data on fatal police violence and birth certificate
records to examine whether month-to-month increases in police killings are associated with
decreases in the number of live births in a county, which is reflective of a rise in lost
pregnancies. We hypothesize that, 1) in addition to an overall association between fatal police
violence and fewer births, these estimates will be stronger among male births and for exposures
early in gestation (£ 4th gestational month), 2) there will be larger decreases in births to Black,
Native American, and Hispanic women as compared to decreases among births to White women,
and 3) associations between police killings of Black people with births to Black women will be
larger in magnitude than associations between police killings of White people and births to
White women. To test these hypotheses, we apply a methodology traditionally used in
environmental epidemiology to estimate lagged changes in live births 109. Our hypotheses are
informed by ecosocial theory 4, which urges attention to the pathways by which fatal police
violence acts as a racialized stressor to become biologically embodied and how pregnancy and
gestation are sensitive periods in lifecourse development 110.
Methods
Data and Study Population
We used individual-level birth certificate microdata for all live births in the U.S. from
2013 to 2015 from National Center for Health Statistics (NCHS), which provided data on month
and year of birth and maternal race/ethnicity. If birth certificates are missing race/ethnicity or
month of birth, these data are imputed by NCHS 43. We used the following maternal racial/ethnic
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classifications from NCHS 43: non-Hispanic Black, non-Hispanic White, non-Hispanic American
Indian or Alaska Native, non-Hispanic Asian or Pacific Islander (hereafter referred to as
“Black”, “White”, “American Indian & Alaska Native” and “Asian” for brevity) and Hispanic.
To ensure accurate exposure classification over the gestational period, we restricted the analysis
to births not missing gestational age and that were full term (at least 37 weeks).
Data on police-related fatalities for 2013-2015 is from Fatal Encounters, an open-access
database that prospectively identified cases systematically using online media reports and public
records (data downloaded May 1, 2019). Incidents were verified by paid researchers to ensure
consistent information across multiple media reports and public records 111–113. Victim’s
race/ethnicity is provided for 90% of the cases. The resulting dataset is more comprehensive than
official vital statistics 114 and is preferable to Bureau of Justice Statistics’ (BJS) Arrest-Related
Deaths survey and the FBI’s Supplementary Homicide Reports, which underestimated the
number of police-related fatalities during these years 115. Fatal Encounters also provided latitudes
and longitudes for each incident, which we geocoded using ArcGIS version 10.6.1 to assign each
police-related fatality a county. We then linked birth certificate data to Fatal Encounters using
mother’s county of residence; when this was not available (<1% of births), we used county of
birth occurrence. The Harvard Office of Human Research Administration approved all study
protocols and the NCHS approved use of birth microdata.
Our analysis is therefore restricted to 1,060 counties (with 9,243,330 births) where at
least one incident of fatal police violence occurred over the study period. Our primary analyses
excluded fatalities classified as “accidental” consistent with the definition used by Edwards, Lee,
and Esposito 116, because these may not receive as much media attention and therefore have less
of a county-level health impact. This removed deaths reported to be accidents (including drug
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overdoses [n=46; 0.9%], other medical emergencies [n=90; 1.8%], drowning [n=22; 0.4%],
falling from a height [n=8, 0.2%], or vehicular collisions [n=1,236; 24.3%]), leaving 3,691
fatalities for study inclusion.
Study Design
We implemented a distributed lag model, a framework traditionally used in
environmental epidemiology 109. These models estimate associations between lagged month-tomonth changes in an environmental exposure—in this case, fatal police violence—and changes
in a health outcomes—here, the total number of live births. By implementing a monthly lag in
the exposure for each county up to 9 months, the models are able to evaluate how a change in
fatal police violence after conception might affect the number of pregnancies in a county that do
or do not result in a live, full-term birth. Put differently, the number of live births in a county in a
given month reflects the total number of conceptions that happened 9 months prior minus any
pregnancies that were lost. If incidents of fatal police violence in a county are associated with
pregnancy loss, then exposure to an increase in fatalities in the ith month of pregnancy would
result in fewer live births from conceptions for which one of these events occurred in the ith
month.
The advantage of this modeling framework is that, when used with fixed effects for
county, it is robust to confounders that do not change on a month to month timescale. Maternallevel determinants of adverse birth outcomes such as access to prenatal care or smoking cannot
act as confounders because they cannot cause month to month changes in the county’s number of
live births. Similarly, county demographic attributes (e.g., percentages of residents living in
poverty) cannot confound the association because 1) our fixed effects models estimate a withincounty association, and 2) within counties, these are not time varying at the month level such that
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they co-occur with changes in police killings independent of seasonality. However, we do adjust
for seasonality, given that there is a seasonal trend in births 117 and we observed that this
overlapped with the trend in police-related fatalities. In a sensitivity analysis, we adjust for
crime, because it has been shown to increase risk of adverse birth outcomes 118 and because
incidents of crime are reported by law enforcement agencies and are therefore also indicative of
greater police presence in a county which could increase the likelihood of a police killing.
Statistical Analysis
We estimated distributed lag Poisson models with a quasi-likelihood to account for
overdispersion of the outcome given covariates using the dlnm package 119 in R version 3.6.1 .
These models assume: 1) that there is a linear association between the change in live births in a
county and the number of police related fatalities and 2) that this association is a smooth function
over time. The distributed lag models estimate the association between changes in the total
number of live births and fatal police violence using natural splines, with degrees of freedom
selected based on the quasi-Akaike Information Criterion. Our primary analyses present
distributed lag models with a four-month lag, motivated by prior literature identifying earlier
months of pregnancy as a sensitive period in gestation 110.
Given that an incident of fatal police violence may have a different impact in counties
where police killings are more frequent compared with counties where they are rare, we stratify
all analyses across counties that experienced £ 3 fatalities over the three year study period (an
average of one fatality per year) and those that lived in counties with ³ 4 fatalities. We
additionally present race-stratified models, given our conceptualization of fatal police violence as
a racialized contextual stressor. However, due to smaller numbers of births and therefore more
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imprecise estimates for American Indian & Alaska Native women relative to the other
racial/ethnic categories, these results are presented in Supplementary Figure 2.
We then fit race-stratified models with race-specific exposures, but only for victims
classified as White or Black in 46 counties with ³ 3 Black and ³ 3 White fatalities over the study
period. There were too few counties for which police killings of other racial/ethnic groups met
these criteria to provide meaningfully precise estimates. Lastly, we examined models stratified
by sex of the birth (male/female) to test hypotheses related to sex-specific vulnerability to
stressful contextual exposures.
Sensitivity Analyses
We conducted several sensitivity analyses to assess the robustness of our findings. First,
we examined associations using a nine-month lag to determine whether results are consistent
with our primary analyses that used a four-month lag. Second, we used two methods to address
potential misclassification of exposure data. For the first method, we assessed whether our
results were sensitive to missing exposure data for live births in 2013 that were conceived before
the start of our fatal police violence data in January 2013. To do so, we repeated our models in a
subset of the data that excluded nine months at the beginning of the study period (Supplemental
Figure 3.3). For our second method, we then examined whether results were consistent in models
that included births of all gestational ages, as compared with our primary models that only
included full term births for which accurate lagged exposure classification could be made
(Supplemental Figure 3.4).
Our third sensitivity analysis adjusted for crime. To do so, we linked our dataset to one
we constructed from agency-level reports of crimes from the Federal Bureau of Investigation’s
Uniform Crime Reporting Program Offenses Known and Clearances by Arrest files 2013-2015
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120

, following a previously used methodology for county-level aggregation 121. We summed

counts of crimes law enforcement identified as “actual” and not “unfounded,” including murder,
manslaughter, rape, robbery, assault, burglary, and larceny across multiple agencies for each
month in every county. We excluded agencies with no associated FIPS code (0.01%) or
underlying population (e.g. state parks, state-level agencies, 25%), those that did not report a full
year of data (28.47%), and those whose jurisdiction spanned multiple counties (3%). Thus, our
linked dataset is smaller than that of the main analysis (n= 989 versus 1,060 counties).
Our fourth sensitivity analysis did not exclude police-related fatalities classified as
“accidental” to address potential measurement error in the classification of cause of death, which
relies on media reports and public records that often rely on police accounts of an incident. For
example, deaths caused by vehicular accidents are coded the same regardless of who would be
considered at fault by law enforcement, witnesses, or the victim’s family.
Results
Among our primary analytic sample, there were a total of 3,098,001 live births in 841
counties with £3 total police killings, and 6,145,329 live births in 219 counties with ³4 fatalities
over the study period (Table 3.1). The highest number of police killings in one month was 11 in
Los Angeles (LA) County in California, but most months in most counties had no fatalities. Our
primary analysis included 3,691 police killings classified by Fatal Encounters as caused by
gunshot (n=3,441, 93.2%), taser (144, 3.9%), beating or bludgeoning with an instrument (36,
1.0%), asphyxiation or restraint (27, 0.7%), stabbing (6, 0.2%), undetermined cause of death (20,
0.5%), chemical agent/pepper spray (6, 0.2%), burning or smoke inhalation (4, 0.1%), or
unspecified other cause (20,0.5%). The distribution of causes of death was nearly identical across
counties with low (£3) and high (³4) numbers of fatalities over the study period (Table 1).
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Table 3.1
Characteristics of Births and Police Killings in the Analytic Study Population, 2013-2015
Total

£ 3 Police
Killings

³ 4 Police
Killings

Births
Total births
N births
N counties

9,243,330
1,060

3,098,001
841

6,145,329
219

Non-Hispanic White Women
N births
N counties

4,806,749
1,060

2,014,527
841

2,792,222
219

Hispanic Women
N births
N counties

2,885,946
1,055

518,684
836

2,367,262
219

Non-Hispanic Black Women
N births
N counties

1,508,711
1,035

370,787
816

1,137,924
219

827,680
1,025

144,416
806

683,264
219

75,852
956

34,873
737

40,979
219

3,691

1,220

2,471

3,441 (93.2%)
144 (3.9%)
36 (1.0%)
27 (0.7%)
6 (0.2%)
6 (0.2%)
4 (0.1%)
7 (0.2%)
20 (0.5%)

1,117 (91.6%)
65 (5.3%)
9 (0.7%)
12 (1.0%)
2 (0.2%)
1 (0.1%)
2 (0.2%)
4 (0.3%)
8 (0.7%)

2,324 (94.1%)
79 (3.2%)
27 (1.1%)
16 (0.6%)
4 (0.2%)
5 (0.2%)
2 (0.1%)
3 (0.1%)
12 (0.5%)

1,684 (45.6%)
593 (16.1%)
957 (25.9%)
65 (1.8%)
11 (0.3%)
42 (1.2%)
339 (9.2%)

747 (61.2%)
95 (7.8%)
215 (17.6%)
12 (1.0%)
2 (0.2%)
21 (1.8%)
128 (10.5%)

937 (37.9%)
498 (20.2%)
742 (30.0%)
53 (2.2%)
9 (0.4%)
21 (0.9%)
211 (8.5%)

Asian & Pacific Islander
Women
N births
N counties
American Indian & Alaska
Native Women
N births
N counties
Police Killings
Total included deaths
Included causes of death
Gunshot
Tasered
Beaten/Bludgeoned
Asphyxiated/Restrained
Stabbed
Chemical agent
Burned
Other
Undetermined

Race/ethnicity of victims
White
Latinx
Black
Asian & Pacific Islander
Middle Eastern
Native American
Missing
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We find that, for each additional police-related fatality that occurred during the second
through fourth month of gestation, the number of live births decreased, both in counties with £ 3
fatalities (RR for 4th month: 0.98; 95% CI: 0.98, 0.99) and ³ 4 fatalities (RR for 4th month: 0.99;
95% CI: 0.99, 0.99). In both areas, the association was null for fatalities that occurred during the
first month of gestation, but the association moved gradually away from the null during the
second through fourth gestational months (Figure 3.1).
Figure 3.1
Risk ratios and 95% confidence intervals for the association between changes in monthly
exposure to fatal police violence in the first four months of gestation and changes in live, fullterm births among US counties with £ 3 vs. ³ 4 fatal police encounters in 2013-2015, adjusting
for seasonality
Counties £ 3 Police Fatalities
Counties ³ 4 Police Fatalities
Births to All Women
1.02

1.01

1.01

RR

RR

Births to All Women
1.02

1.00

1.00

0.99

0.99

0.98

0.98
1

2

3

1

4

2

3

4

Gestational Month

Gestational Month

Note: Models adjust for seasonality, and the shaded areas represent 95% confidence intervals. The model among
counties with £3 fatal police encounters included 841 counties, while the model with ³4 fatalities included 219
counties.
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Figure 3.2
Risk ratios and 95% confidence intervals for the association between changes in monthly
exposure to fatal police violence in the first four months of gestation and changes in live, fullterm births among US counties with £ 3 vs. ³ 4 fatal police encounters in 2013-2015, adjusting
for seasonality
Counties with £ 3 Police Fatalities
Counties with ³ 4 Police Fatalities
Births to Black Women
1.02

1.01

1.01

RR

RR

Births to Black Women
1.02

1.00

1.00

0.99

0.99

0.98

0.98
1

2

3

1

4

2

Births to White Women

Births to White Women

1.02

1.02

1.01

1.01

RR

RR

4

Gestational Month

Gestational Month

1.00

0.99

1.00

0.99

0.98

0.98

1

2

3

4

1

Gestational Month

2

3

4

Gestational Month

Births to Hispanic Women

Births to Hispanic Women
1.02

1.02

1.01

1.01

RR

RR

3

1.00

1.00

0.99

0.99

0.98

0.98
1

2

3

1

4

2
Gestational Month

Gestational Month
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3

4

Births to Asian Women
1.02

1.01

1.01

RR

RR

Births to Asian Women
1.02

1.00

0.99

1.00

0.99

0.98

0.98

1

2

3

4

1

Gestational Month

2

3

4

Gestational Month

Note: Models adjust for seasonality and the shaded areas represent 95% confidence intervals. Note that the counties
analyzed vary across models given differences in births to mothers of each racial/ethnic group across counties (a
county must have experienced at least one police killing in order to be analyzed). Table 1 provides the number of
counties in each model.

In models stratified by maternal race/ethnicity, we did not observe a strong difference
between racial/ethnic groups in the association between the number of police related fatalities
and live births (Figure 3.2). Among counties with ³4 incidents of fatal police violence, for each
additional fatality, there were 0.99 times fewer births (95% CI: 0.99%, 0.99%) in the number of
live births to Black women, comparing a one unit increase in police-related fatalities within
counties experienced during the fourth month of pregnancy. This estimate was identical for
White women and Hispanic women. Similar to the overall models, these associations for Black,
White, and Hispanic women decreased as gestational month increased (Figure 3.2). However the
trend was reversed for Asian women and null for American Indian & Alaska Native women
(Supplemental Figure 3.1).
Overall trends were largely similar in race/ethnicity-stratified models among counties
with £3 as compared with ³4 incidents of fatal police violence (Figure 3.2), with larger
confidence intervals reflecting fewer births in these counties (Table 3.1). However, among Black
women, the association was null except for a very slight decrease during the third gestational
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month (Figure 3.2). Among Hispanic women, the association was slightly stronger in models
among counties with £3 incidents of fatal police violence during the fourth gestational month
(RR: 0.98; 95% CI: 0.97, 0.99). Models that stratified by infant sex did not show meaningful
differences across male and female births (Supplemental Figure 3.2).
We also estimated race-stratified models that set the exposure to be the race-specific
incidence of police-related fatalities for births to Black and White women, stratified by counties
experiencing ³ 3 Black and ³ 3 White fatalities over the study period (Figure 3.3). The
association among White women was null. Conversely, among Black women, there was a racespecific association that increased in strength as gestational month increased, with each
additional police killing of a Black person occurring in the fourth month of pregnancy associated
with 0.99 times fewer births to Black women (95% CI: 0.99, 0.99).
Figure 3.3
Risk ratios and 95% confidence intervals for the association between changes in the monthly
exposure to race-specific fatal police violence in the first four months of gestation and changes in
the number of live, full-term births to Black and White women in 2013-2015
Race−Specific Association: White Women
1.02

1.01

1.01

RR

RR

Race−Specific Association: Black Women
1.02

1.00

1.00

0.99

0.99

0.98

0.98

1

2

3

4

1

Gestational Month

2

3

4

Gestational Month

Note: Models adjust for seasonality and the shaded areas represent 95% confidence intervals. Models were
estimated among 46 counties with at least 3 Black and 3 White incidents of fatal police violence over the study
period.
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For our sensitivity analyses, results were unchanged after removing the first nine months
of our data to address live births in the beginning of 2013 for which there were incomplete
exposure data, given that Fatal Encounters started collecting data prospectively in January 2013
(Supplemental Table 3.3). Similarly, adding births with less than 37 weeks gestation did not
change results (Supplemental Figure 3.4). In our second sensitivity analysis, we replicated the
primary models in a subsample that was linked with monthly data on county-level incidents of
crime. Associations were similar before and after adjustment for month-level crime in this
subsample (Supplemental Figure 3.5). Our third sensitivity analysis did not remove policerelated deaths determined to be “accidental”. Comparing these models (Supplementary Figure
3.6) to those presented in our primary analysis, the results are slightly attenuated but consistent.
Discussion
Our analysis is the first to show a decrease in the number of live births in counties
associated with incidents of fatal police violence, suggesting that these events have broad,
population-level health consequences. Our conclusions are strengthened by our study design’s
control of time-invariant confounding and sensitivity analyses determining that results were
robust to misclassification of exposure and adjustment for month-level crime. Moreover, our
national dataset of birth certificate records uniquely allowed for stratification across all NCHSbridged categories of race/ethnicity, which is important given distinct patterns of police
surveillance across these racial/ethnic groups and in that the data provided adequate sample sizes
within most groups 107. An additional strength of our analysis is that findings were unchanged
across different classifications of police violence (i.e. “accidental” versus non-“accidental”) 122.
These contributions help illuminate the intergenerational effects of fatal police violence on
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communities and advance public health’s epidemiologic understanding of structural racism as a
determinant of health and health inequities 5,123.
Our race-stratified, race-specific analyses among Black and White women supported our
hypotheses about fatal police violence as a racialized stressor that has a greater negative impact
on racial/ethnic groups that receive disproportionate police surveillance. In counties with ³ 3
killings of people of both racial/ethnic groups, there was a negative association between births to
Black women and police killings of Black people, but the same was not true for births to White
women and police killings of White people. These findings support prior research that has
identified negative mental and physical health consequences of police violence and other harmful
policing practices12,95 as well as other forms of structural racism in the criminal legal system7,124.
Our race-stratified analyses additionally suggest that, in counties with ³ 4 incidents of
fatal police violence, births to all racial/ethnic groups, including White women, decreased with
exposure to fatal police violence (except for births to American Indian & Alaska Native Women,
for which confidence intervals are very wide). Previous research examining single incidents of
fatal police violence, and related protests for which studies of single incidents are
indistinguishable, suggest that these events have negative mental health consequences for both
Black and White community members 125, including increased depressive symptoms for women
with young children 126. These findings suggest that the negative population health impacts of
fatal police violence are not limited to communities of color that have been historically
marginalized by law enforcement institutions. Contrary to previous literature—which largely
examined one-time, acutely stressful events and not repeated exposures 106,127—we did not find a
significant difference between male and female births.
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Our analysis also operates on several critical assumptions that should be highlighted for
accurate interpretation. County fixed effects, although critical for confounding control, offer a
very narrow definition for identifying an effect (i.e. changes within counties). Thus, if incidents
of fatal police violence occurred in neighboring counties or across the nation 108, our models did
not estimate these associations. Moreover, our county-month analysis used a coarse
spatiotemporal scale; a stronger association might exist at the week-level and for lower
geographic levels (i.e. neighborhoods) 107. Our analysis was not able to examine changes in the
number of live births after court proceedings due to police killings, which may invoke some of
the same stress hypothesized to be activated by incidents of fatal police violence. Lastly, research
that tests hypotheses about population-level health consequences of exposure to fatal police
violence is a new and developing area of research. Additional study of the mechanisms of these
associations and how to prevent fatal police violence is needed.
Fatal police violence is an urgent area of public health attention, and social
epidemiologists have a role both in advocating for accurate data monitoring for these deaths 94
and in continuing to document consequences for population health. Fatal police violence and
population health consequences are, in principle, preventable. The American Public Health
Association put forward a policy statement in 2018 that suggests a primary prevention strategy
that includes ending over-policing practices that criminalize marginalized experiences (e.g.,
immigration, houselessness, drug use and possession particularly among Black and Latinx
people) and investment in social determinants of health, including housing, education,
employment, and mental health and substance use treatment 91. These changes require policy
intervention at state, local, and national levels and will require action by public health
practitioners, researchers, activists and advocates, lawmakers, and law enforcement agencies.
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Conclusion

When I set out to write a dissertation on structural racism and racial/ethnic health
inequities, I sought to contest a narrow biomedical understanding of population health. I felt
frustrated with the limits of conventional risk factor epidemiology, its narrowly defined set of
exposures; its homogeneous and exclusionary study populations. Researching alternative
explanations to racial/ethnic health disparities, and specifically the role of carceral systems,
however, proved to be much more challenging in no small part because of the deficiencies with
available data.
In contrast with the comprehensive nature of vital statistics monitoring infrastructure in
the U.S., nationally representative survey and federally generated data on policing and
incarceration appear incomplete. Few longitudinal epidemiologic studies ask about jail, prison,
arrest, or detention histories or include or retain sufficient numbers of formerly incarcerated
people and their family members. Furthermore, there are no publicly available geographic data
on incarceration, arrest, or police contact below the county level. This is likely not a mistake, as
all systems of data production and maintenance are political processes, and public scrutiny of the
enormous and sprawling scale of carceral systems as they harm the lives of individuals and
communities would not benefit those who profit from its growth.1
These data limitations combined with my commitment to examining the role of structures
and contexts demanded flexibility in both the kinds of research questions I was able to ask and
the methods I used; and taught me the creative exercise of developing alternative empirical
strategies. Few parents have been incarcerated in the PSID, for instance, and the timing of data
collection did not allow for an adequately controlled study of this variable as a primary exposure.
When parental incarceration was examined as a potential moderator, however, I was able to
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generate useful insights on the family contexts that might make adolescents particularly
vulnerable to mental health consequences of police stops. Likewise, the county-level jail data,
were too high of an analytic level to examine the neighborhood and social network mechanisms I
hypothesized to be most relevant for impacting birth outcomes. Despite these data limitations, I
learned that analytic contributions that can be made from imperfect but best available data, and
that utilizing these data can be an important step in drawing attention to ways to improve data.
Nationally representative estimates of carceral exposures and associations with immediate health
consequences are urgently needed, and until better longitudinal data become available, crosssectional analyses that adjust for socioeconomic confounders and findings at coarse
spatiotemporal scales (i.e. counties, changes over months) are still useful for guiding future
research and informing ongoing policy debates.
Finally, I learned that research can and should be immediately useful to enacting social
policy change. Through work with the End Police Violence Public Health Policy Writing Group,
and communications teams at the Harvard FXB Center for Health and Human Rights, I was able
to practice clearly and accurately communicating research findings for layperson, policy, and
public health practitioner audiences. Moreover, my partnerships with health activists taught me
important lessons about for whom research should be useful for, and how research can be used to
hold governments accountable. I joined the Deeper Than Water coalition against toxic water and
medical neglect in Massachusetts state prisons while I was still forming my dissertation proposal.
Incarcerated and formerly incarcerated activists and their family members shared with me their
experiences with incarceration and policing, the conditions of their confinement, and the
community and intergenerational consequences of racially inequitable carceral systems. They
showed me not only how much is at stake, but also my own role in benefiting from, contributing
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to, and dismantling structural racism in carceral systems and in the academy. These partnerships
have given my dissertation research purpose outside of academia, even if its effect is small and
immeasurable.
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Supplemental Material
Supplemental Table 1.1: Odds ratios and 96% confidence intervals for the association
between U.S. county-level jail incarceration rates and preterm birth, 1995-2015
Variable
Year
Maternal race/ethnicity
Non-Hispanic White (referent)
Non-Hispanic Black
County-level jail incarceration rates
Q1 (lowest) (referent)
Q2
Q3
Q4
Q5 (highest)
Maternal age
<19 (referent)
20-29
30-39
40+
Maternal marital status
Mother not married (referent)
Mother married
Maternal education
<12 years
12-15 years
>=16 years (referent)
County urbanicity
Rural
Small/mid-sized
Suburban (referent)
Urban
ICE for racialized economic
segregation
Q1 (best off) (referent)
Q2
Q3
Q4
Q5 (worst)
County UCR crime rate
Q1 (lowest) (referent)
Q2
Q3
Q4
Q5 (highest)
County unemployment (%)
Q1 (lowest) (referent)
Q2
Q3
Q4
Q5 (highest)

Total (Non-Hispanic Black and White Women)
Model 1
Model 2
Model3
0.99 (0.99, 1.00) 0.99 (0.99, 0.99) 0.99 (0.99, 0.99)
1
1.67 (1.65, 1.68)

1
2.00 (1.95, 2.03)

1
1.75 (1.73, 1.77)

1
1.03 (1.02, 1.03)
1.05 (1.04, 1.05)
1.08 (1.07, 1.08)
1.11 (1.09, 1.12)

1
1.03 (1.02, 1.03)
1.05 (1.04, 1.05)
1.08 (1.07, 1.09)
1.12 (1.11, 1.13)

1
1.02 (1.01, 1.02)
1.04 (1.03, 1.05)
1.07 (1.06, 1.07)
1.08 (1.07, 1.09)

1
0.94 (0.94, 0.94)
1.19 (1.19, 1.20)
2.06 (2.03, 2.08)

1
0.94 (0.94, 0.95)
1.20 (1.20, 1.20)
2.05 (2.03, 2.05)

1
0.81 (0.80, 0.81)

1
0.81 (0.80, 0.81)

1.17 (1.16, 1.17)
1.12 (1.12, 1.12)
1

1.17 (1.16, 1.17)
1.11 (1.12, 1.12)
1
1.21 (1.17, 1.23)
1.02 (0.99, 1.05)
1
0.81 (0.76, 0.86)
1
1.01 (1.01, 1.02)
1.04 (1.03, 1.05)
1.04 (1.03, 1.05)
1.04 (1.03, 1.05)
1
1.00 (0.99, 1.00)
1.00 (0.99, 1.00)
1.01 (1.00, 1.01)
1.02 (1.01, 1.03)
1
1.04 (1.03, 1.04)
1.07 (1.06, 1.07)
1.10 (1.09, 1.11)
1.14 (1.13, 1.15)
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County education (percent persons age
26+ with at most a high school
education)
Q1 (lowest) (referent)
Q2
Q3
Q4
Q5 (highest)
State fixed effects
AL
AR
AZ
CA
CO
FL
IA
ID
IL
IN
KS
KY
LA
MA
MD
ME
MI
MN
MO
MS
MT
NC
ND
NE
NH
NJ
NM
NV
NY
OH
OK
OR
PA
SC
SD
TN
TX
UT
VA
WA
WI
WV
WY
DC
GA
Between-county variance in

1
1.02 (1.01, 1.02)
1.03 (1.02, 1.03)
1.04 (1.03, 1.05)
1.03 (1.02, 1.05)

1.44 (1.27, 1.63)
1.29 (1.14, 1.45)
1.19 (1.04, 1.36)
0.92 (0.81, 1.04)
1.17 (1.03, 1.32)
1.19 (1.05, 1.35)
1.20 (1.06, 1.36)
1.04 (0.91, 1.19)
1.28 (1.13, 1.45)
1.21 (1.07, 1.38)
1.18 (1.04, 1.34)
1.44 (1.27, 1.63)
1.36 (1.21, 1.54)
1.00 (0.87, 1.14)
1.13 (1.00, 1.28)
1.08 (0.94, 1.23)
1.11 (0.98, 1.26)
1.04 (0.92, 1.17)
1.26 (1.12, 1.42)
1.50 (1.32, 1.70)
1.20 (1.06, 1.36)
1.30 (1.15, 1.48)
1.14 (1.00, 1.30)
1.17 (1.03, 1.32)
0.99 (0.86, 1.14)
1.16 (1.02, 1.31)
1.21 (1.06, 1.38)
1.22 (1.06, 1.39)
1.09 (0.96, 1.23)
1.25 (1.11, 1.42)
1.34 (1.19, 1.51)
1.02 (0.90, 1.15)
1.09 (0.96, 1.23)
1.33 (1.17, 1.51)
1.08 (0.95, 1.23)
1.34 (1.19, 1.52)
1.31 (1.16, 1.48)
1.11 (0.97, 1.26)
1.12 (0.99, 1.27)
0.99 (0.88, 1.13)
1.03 (0.91, 1.17)
1.41 (1.25, 1.60)
1.18 (1.04, 1.35)
0.91 (0.70, 1.19)
1.12 (0.99, 1.26)
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1.05 (0.81, 1.38)
0.92 (0.70, 1.20)
0.77 (0.58, 1.03)
0.59 (0.45, 0.77)
1.00 (0.76, 1.31)
0.79 (0.61, 1.03)
0.92 (0.70, 1.20)
0.87 (0.66, 1.15)
0.89 (0.68, 1.15)
0.78 (0.60, 1.02)
1.15 (0.88, 1.49)
0.97 (0.75, 1.26)
0.99 (0.76, 1.28)
0.65 (0.49, 0.88)
0.75 (0.57, 0.99)
0.67 (0.50, 0.90)
0.76 (0.58, 0.99)
0.79 (0.61, 1.03)
0.89 (0.68, 1.16)
1.23 (0.94, 1.60)
1.29 (0.98, 1.68)
0.93 (0.72, 1.21)
1.33 (1.01, 1.75)
1.24 (0.95, 1.62)
0.55 (0.41, 0.76)
0.70 (0.53, 0.92)
1.03 (0.78, 1.36)
1.03 (0.76, 1.38)
0.65 (0.50, 0.84)
0.74 (0.57, 0.97)
0.99 (0.76, 1.28)
0.73 (0.55, 0.96)
0.67 (0.51, 0.87)
1.02 (0.78, 1.34)
1.17 (0.90, 1.54)
0.89 (0.68, 1.16)
1.12 (0.87, 1.46)
0.83 (0.63, 1.11)
0.84 (0.64, 1.09)
0.71 (0.54, 0.92)
0.69 (0.53, 0.90)
0.96 (0.73, 1.25)
0.95 (0.72, 1.26)
0.47 (0.26, 0.84)
0.86 (0.66, 1.12)

1.06 (0.85, 1.34)
0.88 (0.70, 1.11)
0.94 (0.73, 1.21)
0.74 (0.59, 0.93)
1.15 (0.91, 1.45)
0.90 (0.72, 1.13)
1.07 (0.85, 1.34)
0.97 (0.77, 1.22)
1.00 (0.80, 1.26)
0.93 (0.74, 1.16)
1.31 (1.04, 1.63)
1.10 (0.88, 1.38)
1.00 (0.80, 1.26)
0.77 (0.60, 0.98)
0.87 (0.69, 1.09)
0.78 (0.61, 1.00)
0.85 (0.68, 1.06)
0.92 (0.74, 1.15)
1.03 (0.82, 1.28)
1.07 (0.86, 1.34)
1.39 (1.11, 1.75)
0.97 (0.78, 1.21)
1.45 (1.15, 1.84)
1.36 (1.08, 1.70)
0.75 (0.58, 0.97)
0.86 (0.68, 1.09)
1.15 (0.91, 1.46)
1.10 (0.86, 1.42)
0.81 (0.64, 1.01)
0.92 (0.73, 1.15)
1.16 (0.93, 1.46)
0.83 (0.66, 1.05)
0.82 (0.66, 1.03)
0.95 (0.76, 1.19)
1.28 (1.01, 1.60)
1.03 (0.83, 1.28)
1.22 (0.98, 1.52)
1.00 (0.79, 1.26)
1.00 (0.80, 1.25)
0.85 (0.68, 1.07)
0.83 (0.66, 1.04)
1.08 (0.86, 1.35)
1.09 (0.86, 1.39)
0.74 (0.46, 1.19)
0.89 (0.72, 1.12)

County random intercepts:
Random slopes for:
Non-Hispanic Black maternal race
Year

0.02

0.09

0.07

0.01
0.0001

0.12
0.0001

0.06
0.0001

Multilevel logistic regression models were used to predict odds of individual-level preterm birth. Models centered
year in 1999 and included state fixed effects, random slopes for year and maternal race/ethnicity and random
intercepts for counties. Model 1 adjusts for time and the state fixed effect. Model 2 additionally adjusts for maternallevel characteristics, and Model 3 adds county-level covariates. *Models 1-3 set the exposure to be the overall
incarceration rate per 1000 people age 15-64, whereas race-stratified models use the race-specific incarceration
rates.

64

Supplemental Table 2: Odds rations and 95% confidence intervals for the association between
U.S. county-level jail incarceration rates and preterm birth, 1995-2015
Variable
Year
Non-Hispanic Black Maternal Race
Non-Hispanic Black – White county
jail incarceration rate
Q1 (lowest) (referent)
Q2
Q3
Q4
Q5 (highest)
Maternal age
<19 (referent)
20-29
30-39
40+
Mother married
Maternal education
<12 years
12-15 years
>=16 years (referent)
County urbanicity
Rural
Small/mid-sized
Suburban (referent)
Urban
Racial/ethnic + income ICE
Q1 (lowest) (referent)
Q2
Q3
Q4
Q5 (highest)
County UCR crime rate
Q1 (lowest) (referent)
Q2
Q3
Q4
Q5 (highest)
County unemployment (%)
Q1 (lowest) (referent)
Q2
Q3
Q4
Q5 (highest)
County % age 26+ with high school as
highest educational attainment
Q1 (lowest) (referent)
Q2
Q3
Q4
Q5 (highest)

Stratified by race/ethnicity
Non-Hispanic
Non-Hispanic
Black Women
White Women
0.99 (0.99, 0.99) 0.99 (0.99, 0.99)

1
1.00 (0.99, 1.01)
1.01 (1.00, 1.02)
1.02 (1.00, 1.03)
1.05 (1.03, 1.06)

1
0.99 (0.99, 1.00)
1.01 (1.00, 1.01)
1.01 (1.01, 1.02)
1.02 (1.02, 1.03)

1
0.97 (0.97, 0.98)
1.30 (1.28, 1.31)
2.00 (1.97, 2.03)
0.86 (0.86, 0.87)

1
0.93 (0.92, 0.93)
1.16 (1.15, 1.16)
1.99 (1.97, 2.01)
0.79 (0.79, 0.79)

1.22 (1.21, 1.22)
1.12 (1.11, 1.13)
1

1.16 (1.15, 1.16)
1.11 (1.12, 1.12)
1

1.28 (1.23, 1.32)
1.05 (1.01, 1.08)
1
0.75 (0.70, 0.80)

1.23 (1.20, 1.27)
1.01 (0.98, 1.04)
1
0.87 (0.82, 0.93)

1
1.02 (1.01, 1.03)
1.05 (1.03, 1.06)
1.06 (1.04, 1.08)
1.05 (1.03, 1.07)

1
1.01 (1.01, 1.02)
1.04 (1.03, 1.05)
1.04 (1.03, 1.05)
1.03 (1.02, 1.04)

1
0.98 (0.96, 0.99)
0.98 (0.96, 0.99)
0.98 (0.96, 0.99)
1.00 (0.98, 1.02)

1
1.00 (1.00, 1.01)
1.01 (1.00, 1.02)
1.02 (1.01, 1.03)
1.05 (1.04, 1.06)

1
1.02 (1.01, 1.03)
1.05 (1.03, 1.06)
1.08 (1.07, 1.09)
1.12 (1.11, 1.14)

1
1.04 (1.03, 1.04)
1.07 (1.06, 1.08)
1.11 (1.09, 1.12)
1.15 (1.14, 1.15)

1
1.03 (1.02, 1.05)
1.04 (1.02, 1.06)
1.06 (1.04, 1.08)
1.04 (1.01, 1.06)

1
1.01 (1.00, 1.02)
1.02 (1.01, 1.03)
1.04 (1.03, 1.05)
1.04 (1.03, 1.05)
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State fixed effects
AR
AZ
CA
CO
FL
IA
ID
IL
IN
KS
KY
LA
MA
MD
ME
MI
MN
MO
MS
MT
NC
ND
NE
NH
NJ
NM
NV
NY
OH
OK
OR
PA
SC
SD
TN
TX
UT
VA
WA
WI
WV
WY
DC
GA
Between-county variance in
County random intercepts:
Random slopes for:
Non-Hispanic Black maternal race
Year

0.79 (0.73, 0.86)
1.14 (0.94, 1.38)
0.87 (0.79, 0.96)
1.15 (0.98, 1.34)
0.89 (0.83, 0.97)
1.16 (1.01, 1.32)
1.43 (1.07, 1.92)
0.99 (0.90, 1.08)
1.04 (0.93, 1.16)
1.07 (0.94, 1.22)
1.29 (1.16, 1.42)
0.93 (0.86, 1.01)
0.73 (0.63, 0.84)
0.86 (0.77, 0.96)
0.99 (0.74, 1.32)
0.96 (0.86, 1.07)
0.96 (0.84, 1.08)
1.16 (1.04, 1.28)
0.92 (0.85, 0.99)
1.95 (1.32, 2.89)
0.91 (0.84, 0.98)
1.02 (0.76, 1.35)
0.97 (0.79, 1.17)
1.42 (1.07, 1.90)
0.85 (0.76, 0.96)
1.27 (1.06, 1.52)
1.10 (0.84, 1.45)
0.92 (0.84, 1.02)
1.13 (1.03, 1.23)
1.33 (1.20, 1.48)
1.15 (0.94, 1.39)
0.93 (0.84, 1.03)
0.85 (0.78, 0.92)
1.24 (0.90, 1.70)
1.08 (0.99, 1.19)
1.07 (1.00, 1.15)
1.36 (1.08, 1.72)
1.00 (0.93, 1.08)
0.99 (0.85, 1.14)
1.13 (0.97, 1.30)
1.29 (1.11, 1.49)
1.46 (1.01, 2.12)
0.97 (0.63, 1.51)
0.77 (0.72, 0.83)

0.79 (0.73, 0.85)
0.78 (0.68, 0.90)
0.61 (0.55, 0.66)
0.99 (0.90, 1.08)
0.79 (0.73, 0.86)
0.88 (0.81, 0.95)
0.85 (0.77, 0.93)
0.85 (0.79, 0.91)
0.78 (0.73, 0.84)
1.14 (1.05, 1.23)
0.94 (0.87, 1.01)
0.93 (0.85, 1.01)
0.67 (0.58, 0.77)
0.77 (0.68, 0.86)
0.63 (0.55, 0.73)
0.71 (0.65, 0.76)
0.79 (0.73, 0.85)
0.85 (0.79, 0.91)
1.05 (0.96, 1.14)
1.21 (1.11, 1.34)
0.85 (0.79, 0.92)
1.34 (1.22, 1.49)
1.18 (1.08, 1.28)
0.57 (0.49, 0.67)
0.74 (0.66, 0.84)
0.98 (0.87, 1.09)
0.94 (0.82, 1.08)
0.65 (0.59, 0.70)
0.73 (0.67, 0.79)
0.96 (0.89, 1.05)
0.69 (0.62, 0.76)
0.68 (0.63, 0.74)
0.91 (0.83, 1.00)
1.24 (1.13, 1.36)
0.87 (0.81, 0.94)
1.08 (1.01, 1.16)
0.85 (0.76, 0.95)
0.89 (0.83, 0.96)
0.69 (0.63, 0.76)
0.69 (0.64, 0.76)
0.89 (0.82, 0.98)
0.92 (0.82, 1.04)
0.58 (0.36, 0.95)
0.86 (0.79, 0.92)

0.05

0.06

-0.0001

-0.00009

Multilevel logistic regression models were used to predict odds of individual-level preterm birth. Models centered
year in 1999 and included state fixed effects, random slopes for year and maternal race/ethnicity (except in racestratified models) and random intercepts for counties.
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Supplemental Figure 1.1: Marginal predicted probabilities of preterm birth for non-Hispanic
Black and White women for each quintile of the Black-White difference in county-level jail
incarceration rates.

Marginal predicted probabilities were estimated for non-Hispanic Black (red line) and White (blue line) women
from a multilevel model with random intercepts for county that included interactions with maternal race/ethnicity
and quintiles of Black-White county-level jail incarceration rates and all other county-level and maternal-level
covariates. Marginal predicted probabilities were integrated across the random effects distribution.
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Supplemental Table 2.1: Effect modification between parental incarceration and number of
police stops in the associations with Children’s Depression Inventory scores, among adolescents
in the Panel Study of Income Dynamics (2002 & 2007) stratified by gender

No stops, no parental
incarceration
No stops, parental
incarceration
1 stop, no parental
incarceration
1 stop, parental
incarceration
2+ stops, no parental
incarceration
2+ stops, parental
incarceration
Age

Girls
Boys
Model 1
Model 2
Model 1
Model 2
P-value b
P- b
P-value b
P-value
b
value (95% CI)
(95% CI)
(95% CI)
(95% CI)
Ref.
Ref
Ref
Ref

-0.08
0.82
(-0.75, 0.59)
1.48
0.00
(0.61, 2.35)
1.56
0.04
(0.09, 3.04)
1.50
0.00
(0.60, 2.39)
5.59
0.00
(3.91, 7.27)
0.12
0.03
(0.01, 0.22)
Non-Hispanic White
Ref.
Non-Hispanic Black
-0.58
0.00
(-0.95, -0.20)
Hispanic
0.10
0.77
(-0.58, 0.78)
Asian & Pacific Islander -0.46
0.24
(-1.23, 0.31)
American Indian &
.
Alaska Native
Multiracial
-0.10
0.88
(-1.33, 1.13)
Other
-1.06
0.13
(-2.44, 0.32)
Survey wave
-0.87
0.00
(-1.27, -0.48)
Height
Weight
Employment
Living in public housing
Debt (negative wealth)
Wealth Q1
Wealth Q2
Wealth Q3
Wealth Q4

-0.18
(-0.86, 0.50)
1.28
(0.43, 2.13)
1.53
(0.01, 3.05)
1.49
(0.61, 2.38)
5.48
(3.77, 7.18)
0.15
(0.04, 0.26)
Ref.
-0.87
(-1.35, -0.39)
0.21
(-0.57, 1.00)
-0.30
(-1.28, 0.69)

0.61 -0.22
(-0.82, 0.38)
0.00 0.66
-0.02, 1.34)
0.05 3.64
(0.12, 7.16)
0.00 0.53
(-0.19, 1.25)
0.00 1.42
(-0.09, 2.94)
0.01 -0.03
(-0.13, 0.07)
Ref.
0.00 -0.17
(-0.62, 0.28)
0.59 0.61
(-0.13, 1.36)
0.56 0.38
(-0.34, 1.09)
1.11
(-2.13 ,4.35)
-0.18
0.77 0.04
(-1.42, 1.06)
(-1.18, 1.27)
-1.23
0.11 1.29
(-2.75, 0.28)
(-0.83, 3.41)
-0.88
0.00 -0.55
(-1.27, -0.48)
(-0.95, -0.16)
0.00
0.92
(-0.08, 0.08)
0.00
0.24
(-0.00, 0.01)
-0.20
0.43
(-0.72, 0.31)
0.47
0.22
(-0.29, 1.23)
0.60
(-0.09, 1.29)
0.72
0.09
(-0.13, 1.56)
0.86
0.10
(0.25, 1.48)
0.45
0.01
(-0.12, 1.02)
Ref
Ref
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0.48
0.06
0.04
0.15
0.07
0.53
0.46
0.10
0.31
0.50
0.94
0.23
0.01

-0.43
0.14
(-1.01, 0.15)
0.68
0.05
(0.02, 1.35)
3.33
0.03
(0.25, 6.41)
0.66
0.05
(-0.01, 1.34)
1.50
0.02
(0.19, 2.81)
0.08
0.21
(-0.04, 0.19)
Ref
-0.37
0.12
(-0.85, 0.10)
0.34
0.44
(-0.52, 1.20)
0.20
0.63
(-0.62, 1.02)
1.04
0.47
(-1.78, 3.85)
0.05
0.93
(-1.11, 1.21)
0.75
0.42
(-1.08, 2.58)
-0.65 (-1.04, 0.00
-0.25)
-0.06
0.03
(-0.01, 0.03)
0.00
0.13
(-0.00, 0.01)
-0.82
0.00
(-1.25, -0.40)
-0.42
0.28
(-1.19, 0.35)
0.07
0.80
(-0.51, 0.66)
0.09
0.80
(-0.61, 0.79)
-0.12
0.69
(-0.71, 0.47)
0.07
0.78
(-0.44, 0.59)
Ref

Beale Urbanicity Index 1
Beale Urbanicity Index 2
Beale Urbanicity Index 3
Beale Urbanicity Index 4
Beale Urbanicity Index 5
Beale Urbanicity Index 6
Beale Urbanicity Index 7
Beale Urbanicity Index 8
Beale Urbanicity Index 9
Beale Urbanicity Index
10
Neighborhood
completely safe
Neighborhood fairly safe
Neighborhood somewhat
dangerous
Neighborhood extremely
dangerous
Moved in the past year
Mother’s education <12
years
Mother’s education 12
years
Mother’s education 1316 years
Mother’s education >16
years
Father’s education <12
years
Father’s education 12
years
Father’s education 13-16
years
Father’s education >16
years

Ref
-0.24
(-0.82, 0.34)
-0.25
(-0.25, -0.82)
-0.96
(-1.74, -0.18)
0.05
(-1.03, 1.12)
-0.07
(-1.30, 1.15)
0.67
(-0.32, 1.67)
0.34
(-0.43, 1.11)
0.60
(-1.06, 2.26)
-0.93
(-1.93, 0.07)
Ref

Ref
0.42
0.39
0.02
0.93
0.91
0.19
0.38
0.48
0.07
Ref

Ref
-0.05
0.86
(-0.62, 0.52)
-0.03
0.92
(-0.58, 0.53)
-0.86
0.01
(-0.51, -0.20)
-0.56
0.14
(-1.31, 0.19)
-0.54
0.15
(-1.28, 0.20)
0.26
0.61
(-0.73, 1.25)
-0.01
0.99
(-0.70, 0.69)
-0.40
0.49
(-1.53, 0.73)
-1.25
0.00
(-2.01, -0.49)
Ref

0.20
0.36
(-0.23, 0.63)
-0.23
0.48
(-0.87, 0.41)
-1.12
0.06
(-2.31, 0.06)

0.21
0.27
(-0.17, 0.60)
0.37
0.29
(-0.32, 1.07)
0.11
0.89
(-1.46, 1.67)

0.78
(0.01, 1.55)
-0.11
(-1.31, 1.08)
-0.04
(-0.95, 0.86)
0.26
(-0.59, 1.12)
Ref

0.47
(-0.25, 1.19)
-0.38
(-1.42, 0.66)
-0.19
(-1.00, 0.63)
0.05
(-0.72, 0.82)
Ref

0.05
0.85
0.92
0.55
Ref

-0.11
0.84
(-1.21, 0.98)
-0.03
0.94
(-0.84, 0.78)
-0.07
0.85
(-0.83, 0.68)
Ref
Ref
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0.20
0.47
0.65
0.91

0.24
0.63
(-0.72, 1.20)
0.03
0.95
(-0.74, 0.79)
-0.22
0.55
(-0.95, 0.51)
Ref

Appendix Table 2.2: Effect modification between parental incarceration and number of police
stops in the associations with overall well-being scores among adolescents from the Panel Study
of Income Dynamics (2002 & 2007), stratified by gender

No stops, no parental
incarceration
No stops, parental
incarceration
1 stop, no parental
incarceration
1 stop, parental
incarceration
2+ stops, no parental
incarceration
2+ stops, parental
incarceration
Age

Girls
Boys
Model 1
Model 2
Model 1
Model 2
P-value b
P- b
P-value b
P-value
b
value (95% CI)
(95% CI)
(95% CI)
(95% CI)
Ref.
Ref
Ref
Ref

-0.34
0.02
(-0.63, -0.05)
-0.48
0.00
(-0.74, -0.21)
-0.11
0.53
(-0.46, 0.24)
-0.54
0.00
(-0.79, -0.29)
-1.15
0.00
(-1.80, -0.49)
-0.01
0.53
(-0.05, 0.03)
Non-Hispanic White
Ref.
Non-Hispanic Black
-0.06
0.51
(-0.24, 0.12)
Hispanic
-0.36
0.00
(-0.60, -0.11)
Asian & Pacific Islander -0.07
0.79
(-0.60, 0.46)
American Indian &
Alaska Native
Multiracial
-0.64
0.00
(-1.02, -0.26)
Other
-0.89
0.00
(-1.45, -0.33)
Survey wave
0.36
0.00
(0.22, 0.50)
Height
Weight
Employment
Living in public housing
Debt (negative wealth)
Wealth Q1
Wealth Q2
Wealth Q3
Wealth Q4

-0.30
(-0.58, -0.02)
-0.39
(-0.65, -0.14)
-0.02
(-0.48, 0.44)
-0.47
(-0.71, -0.22)
-1.10
(-1.82, -0.39)
-0.02
(-0.06, 0.03)
Ref.
0.12
(-0.07, 0.32)
-0.09
(-0.39, 0.20)
-0.01
(-0.56, 0.54)
-0.55
(-0.95, -0.15)
-0.67
(-1.19, -0.15)
0.34
(0.20, 0.48)
0.01
(-0.02, 0.03)
0.00
(-0.00, 0.00)
-0.03
(-0.19, 0.13)
-0.46
(-0.81, -0.11)
-0.22
(-0.46, 0.01)
-0.15
(-0.42, 0.12)
-0.16
(-0.38, 0.05)
-0.11
(-0.31, 0.09)
Ref
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0.03 -0.21

0.26

0.00

0.55

0.92
0.00
0.00
0.45
0.20
0.53
0.98

0.01
0.01
0.00

0.70
0.55
0.73
0.01
0.06
0.28
0.14
0.28
.

(-0.57, 0.15)
-0.08
(-0.33, 0.18)
-0.80
(-1.72, 0.11)
-0.37
(-0.61, -0.13)
-0.11
(-0.60, 0.39)
0.03
(-0.02, 0.07)
Ref.
0.13
(-0.03, 0.29)
-0.21
(-0.58, 0.16)
-0.19
(-0.54, 0.15)
-0.11
(-1.33, 1.11)
0.05
(-0.30, 0.41)
-1.02
(-2.06, 0.01)
0.31
(0.14, 0.49)

0.09
0.00
0.68
0.30
.
0.10
0.27
0.27
0.86
0.77
0.05
0.00

-0.08
0.65
(-0.41, 0.26)
-0.06
0.63
(-0.32, 0.19)
-0.64
0.17
(-1.55, 0.27)
-0.36
0.00
(-0.59, -0.12)
-0.08
0.77
(-0.60, 0.45)
0.01
0.67
(-0.04, 0.07)
Ref
.
0.33
0.00
(0.14, 0.52)
0.11
0.57
(-0.28, 0.51)
-0.08
0.73
(-0.51, 0.35)
-0.26
0.63
(-1.29, 0.78)
0.08
0.71
(-0.34, 0.50)
-0.82
0.17
(-1.99, 0.35)
0.33
0.00
(0.16, 0.50)
0.00
0.82
(-0.02, 0.03)
0.00
0.91
(-0.00, 0.00)
0.10
0.33
(-0.10, 0.31)
-0.02
0.92
(-0.02, -0.51)
-0.20
0.21
(-0.52, 0.11)
-0.14
0.39
(-0.46, 0.18)
-0.22
0.10
(-0.49, 0.04)
-0.13
0.23
(-0.34, 0.08)
Ref
.

Beale Urbanicity Index 1
Beale Urbanicity Index 2
Beale Urbanicity Index 3
Beale Urbanicity Index 4
Beale Urbanicity Index 5
Beale Urbanicity Index 6
Beale Urbanicity Index 7
Beale Urbanicity Index 8
Beale Urbanicity Index 9
Beale Urbanicity Index
10
Neighborhood
completely safe
Neighborhood fairly safe
Neighborhood somewhat
dangerous
Neighborhood extremely
dangerous
Moved in the past year
Mother’s education <12
years
Mother’s education 12
years
Mother’s education 1316 years
Mother’s education >16
years
Father’s education <12
years
Father’s education 12
years
Father’s education 13-16
years
Father’s education >16
years

Ref
-0.11
(-0.33, 0.11)
-0.09
(-0.28, 0.10)
0.16
(-0.12, 0.44)
0.11
(-0.16, 0.39)
0.18
(-0.39, 0.75)
-0.12
(-0.43, 0.19)
-0.01
(-0.30, 0.28)

.
0.99

0.12
0.55
(-0.28, 0.53)
-0.14
0.65
(-0.72, 0.45)
Ref
.

Ref
0.00
(-0.25, 0.25)
0.18
(-0.08, 0.44)
0.36
(-0.03, 0.74)
0.41
(0.05, 0.78)
0.31
(-0.03, 0.64)
0.03
(-.29, 0.34)
0.12
(-0.19,
0.0.42)
0.29
(-0.08, 0.67)
0.62
(0.05, 1.18)
Ref

-0.02
(-0.16, 0.13)
-0.04
(-0.30, 0.23)
0.11
(-0.83, 1.04)
-0.07
(-0.37, 0.23)
-0.28
(-0.66, 0.11)
-0.19
(-0.46, 0.07)
0.01
(-0.23, 0.25)
Ref

0.83

-0.03
(-0.20, 0.14)
0.01
(-0.31, 0.33)
-0.34
(-0.98, 0.30)
-0.13
(-0.42, 0.17)
-0.21
(-0.70, 0.27)
-0.28
(-0.62, 0.07)
-0.19
(-0.51, 0.14)
Ref

0.76

-0.04
(-0.43, 0.36)
0.04
(-0.24, 0.32)
0.03
(-0.23, 0.28)
Ref

0.86
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.
0.33
0.35
0.25
0.42
0.54
0.46
0.96

0.79
0.82
0.63
0.16
0.16
0.94
.

0.77
0.85
.

0.17
0.07
0.03
0.07
0.88
0.46
0.13
0.03
.

0.94
0.30
0.41
0.38
0.11
0.26
.

-0.42
0.09
(-0.90, 0.07)
-0.23
0.21
(-0.58, 0.13)
-0.09
0.55
(-0.40, 0.21)
Ref

Appendix Table 3.3: Measurement of study variables from the Panel Study of Income
Dynamics (2002 & 2007)
Variable
Children’s
Depression
Inventory

Respondent Measurement
Coding
Adolescent 10-item short form questions asking about the following feelings in Continuous CDI score
self-report the past two weeks:
was calculated by
1. Sad once in a while/many times/all the time
summing items after
2. Nothing will ever work out for me/not sure if things will work correcting for reverseout for me/thinks will work out OK for me
coding
3. I do most things OK/many things OK/everything wrong
4. I hate/do not like/like myself
5. I feel like crying every day/many days/once in a while
6. Things bother me all the time/many times/once in a while
7. I look OK/There are some bad things about my looks/I look ugly
(reverse coded)
8. I do not feel alone/I feel alone many times/I feel alone all the
time
9. I have plenty of friends/I have some friends but wish I had
more/I do not have any friends
10. Nobody really loves me/I am not sure if anybody loves me/I am
sure somebody loves me
Emotional wellAdolescent 3 Items asking about feelings in the last month with the responses Continuous mean score
being scale
self-report never, once or twice, about once a week, 2 or 3 times a week,
of items
almost every day, every day:
1. How often did you feel happy?
2. How often did you feel interested in life?
3. How often did you feel satisfied?
Psychological well- Adolescent 4 Items asking about feelings in the last month with the responses Continuous mean score
being scale
self-report never, once or twice, about once a week, 2 or 3 times a week,
of items
almost every day, every day:
1. How often did you feel good at managing the responsibilities of
your daily life?
2. How often did you feel that you have warm and trusting
relationships with other kids?
3. How often did you feel you have experiences that challenged
you to grow or become a better person?
4. How often did you feel confident to think or express your own
ideas and opinions?
Social well-being Adolescent 5 Items asking about feelings in the last month with the responses Continuous mean score
scale
self-report never, once or twice, about once a week, 2 or 3 times a week,
of items
almost every day, every day:
1. How often did you feel that you had something important to
contribute to society?
2. How often did you feel that you belonged to a community (like a
social group, your school, or your neighborhood)?
3. How often did you feel that our society is becoming a better
place?
4. How often did you feel that people are basically good?
5. How often did you feel that the way our society works made
sense to you?
Frequency of police Adolescent In the past 6 months, about how many times have you been stopped 0 stops
stops
self-report by the police?
1 stop
2+ stops
Race/ethnicity
Primary
Primary care giver reported race/ethnicity of the adolescent, and
Non-Hispanic White
caregiver, & when this is missing adolescent self-reported race/ethnicity was
Non-Hispanic Black
self
used
Hispanic
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Gender

Age

From birth
records &
reported by
head of
household
Study
generated
Assessment
and selfreport

Asian & Pacific
Islander
American Indian &
Alaska Native
Multiracial
Other
Boys
Girls

Sex assigned at birth

Age at the time of the primary caregiver interview constructed
Continuous
using the date of the interview and birth date of child
<16, >=16
Height
Measured by interviewer. For 13 individuals for whom measured Continuous
height was missing, we used reported weight: either height at last
doctor’s visit was used if the visit was in the last 5 months, or selfreported height.
Weight
Assessment Measured by interviewer. For 22 individuals for whom measured Continuous
and selfweight was missing, we used reported weight: either at last doctor’s
report
visit was used if the visit was in the last 5 months, or self-reported
weight.
Adolescent
Adolescent Do you have a regularly paying job at the present time?
Employed
employment
self-report
Not employed
Living in public
Head of
Is this house/apartment in a public housing project, that is, is it
Living in public
housing
household owned by a local housing authority or other public agency?
housing
Not living in public
housing
Wealth
Study
Constructed as a sum of values of: value of farm/business,
Debt
generated
checking/saving account, real estate, stocks, vehicles, annuity/IRA, Quartile 1
and negative debt value. Each of these variables is imputed by the Quartile 2
PSID study staff. For households not in debt, we examined
Quartile 3
quartiles of wealth within each survey wave.
Quartile 4
Urbanicity
StudyBeale Rural-Urban Code
Indicators for each
generated
1 Central counties of metropolitan areas of 1 million population or value [1,10]
more
2 Fringe counties of metropolitan areas of 1 million population or
more
3 Counties in metropolitan areas of 250 thousand to 1 million
population
4 Counties in metropolitan areas of <250 thousand population
5 Urban population of 20,000 or more, adjacent to metropolitan
area
6 Urban population of 20,000 or more, not adjacent to a
metropolitan area
7 Urban population of <20,000, adjacent to a metropolitan area
8 Urban population of <20,000, not adjacent to a metropolitan area
9 Completely rural, adjacent to a metropolitan area
10 Completely rural, not adjacent to a metropolitan area
Neighborhood
Primary
How safe is it to walk around alone in your neighborhood after
completely safe
safety
caregiver
dark? Would you say it is completely safe, fairly safe, somewhat fairly safe
dangerous, extremely dangerous?
somewhat dangerous
extremely dangerous
Moved in the past Primary
How long have you lived in your current neighborhood? <1 year, 1 <1 year
year
caregiver
year to <3 years, 3 to <5 years, 5+ years
>= 1 year
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Closeness to
Adolescent
mother and father self-report
Maternal and
paternal
educational
attainment

Head and
spouse

How close do you feel towards your mother/father? Would you say not very close
not very close, fairly close, quite close, or extremely close?
fairly close
Individuals that are not in contact with their mother/father are given quite close
a 0 for this question.
extremely close
Grades completed
<12 years
12 years
13-16 years
>16 years
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Supplemental Figure 3.1: Risk ratios and 95% confidence intervals for the association between
changes in monthly exposure to fatal police violence during gestation and changes in the number
of male and female live, full-term births among US counties with ³ 4 and £ 3 fatal police
encounters in 2013-2015, adjusting for seasonality
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Supplemental Figure 3.2: Association between changes in monthly exposure to fatal police
violence in the first four months of gestation and changes in the number of live, full-term births
among US counties with ³4 and £3 fatal police encounters in 2013-2015, among American
Indian & Alaska Native women
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Note: The shaded areas represent 95% confidence intervals.
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Supplemental Figure 3.3: Risk ratios and 95% confidence intervals for the association between
changes in monthly exposure to fatal police violence during gestation and changes in the number
of live, full term births among US counties with ³ 4 and £ 3 fatal police encounters, adjusting for
seasonality and excluding births in 2013 without complete exposure data
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Supplemental Figure 3.4: Risk ratios and 95% confidence intervals for the association between
changes in monthly exposure to fatal police violence during gestation and changes in the number
of births (including births with <37 weeks gestation) among US counties with ³ 4 and £ 3 fatal
police encounters in 2013-2015, adjusting for seasonality
Counties with £ 3 Fatalities
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Supplemental Figure 3.5: Risk ratios and 95% confidence intervals for the association between
changes in monthly exposure to fatal police violence during gestation and changes in live, fullterm births among US counties with ³ 4 and £ 3 fatal police encounters iin 2013-2015, adjusting
for seasonality and crime
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Supplemental Figure 3.6: Risk ratios and 95% confidence intervals for the association between
changes in monthly exposure to fatal police violence (including fatalities classified as
“accidents”) in the first four months of gestation and changes in the number of live, full-term
births among US counties with ³ 4 and £ 3 fatal police encounters in 2013-2015, adjusting for
seasonality
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