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ABSTRACT

The past two decades were characterized by an unprecedented increase in interior immi-
gration enforcement and heightened stress due to fears of family separation and loss of in-
come among undocumented immigrants. Using vital statistics on infant births from the
National Center for Health Statistics for the 2003 through 2016 period and a difference-
in-differences design, we compare the health outcomes of infants with likely undocumented
mothers before and after the intensification of immigration enforcement within US coun-
ties. We find that intensified enforcement, especially during the third trimester, increases
the likelihood of low birth weight (<2,500 grams). We also present suggestive evidence that
the effect could be driven by heightened stress and fears associated with police-based en-
forcement during pregnancy. The findings underscore the importance of current immigra-
tion policies in shaping the birth outcomes of many American children.
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Doctors and public health officials say that many undocumented women are con-
vinced nonetheless that their chances of legalization will be diminished, and they
worry that immigration officers, who are often seen at hospitals along the border,
could target them for deportation. The result, they say, is an escalating climate of
fear that is having disastrous consequences for the health of pregnant women and
their babies.

—Dickerson (2020), New York Times

|. Introduction

The past two decades have witnessed an unprecedented increase in interior immigration
enforcement at the local, state, and federal levels, leading to the deportation of millions of
undocumented immigrants. Between 2008 and 2018, more than 3.6 million immigrants
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were removed from the United States (US Immigration and Customs Enforcement 2015,
2018). Deportations led to the separation of numerous families with an estimated 272,000 par-
ents of American children removed between 2010 and 2013 (Cantor 2014; Immigration
Policy Center 2012). Fear of deportation and separation, along with the financial burdens
related to evading such threats, have resulted in high levels of psychological distress caused
by the vulnerability of oneself, family, and community members (Szkupinski Quiroga,
Medina, and Glick 2014). These stresses may, in turn, prove harmful to infant health. Ma-
ternal stress is associated with a higher risk of low infant birth weight (Williamson, LeFevre,
and Hector 1989; Wadhwa et al. 1993; Carmichael and Shaw 2000; Coussons-Read 2013).
In turn, poor birth outcomes, such as low birth weight, have been linked to long-lasting
developmental deficiencies requiring treatment through adulthood, including asthma, al-
lergies, and increased susceptibility to affective disorders (Davis and Sandman 2012; Field
2011).

In this paper, we explore how intensified interior immigration enforcement might have
affected birth weight among children with likely undocumented migrant mothers. The liter-
ature on interior immigration enforcement has emphasized its damaging effects on the
well-being of likely undocumented immigrants, their families, and the communities where
they reside (Debry 2012). Immigration enforcement has been linked to higher poverty
exposure (Amuedo-Dorantes, Arenas-Arroyo, and Sevilla-Sanz 2018), a forcibly altered
household structure (Amuedo-Dorantes and Arenas-Arroyo 2018, 2019), deteriorating
mental and physical health (Wang and Kaushal 2019), curtailed fertility (Amuedo-
Dorantes and Arenas-Arroyo 2019), and overall worsened well-being (Potochnick and
Perreira 2010), to cite a few. We contribute to this literature by examining any subsequent
impacts of intensified immigration enforcement on birth weight. To that end, we merge
administrative vital statistics on infant births from the 2003-16 National Center for Health
Statistics with data on various interior immigration enforcement initiatives adopted over
that period. We exploit the county- and year-month-level variation in the adoption of
tougher measures over the 14-year period to assess how intensified interior immigration
enforcement might have impacted birth weight among likely undocumented mothers.
We find that a one standard deviation increase in immigration enforcement raises the
probability of low birth weight by 0.42 percentage points or around 6 percent of the sample
mean. This result proves robust to changes in sample restrictions, model specifications,
and placebo tests using infants born to non-Hispanic white, highly educated mothers. Be-
cause these infants are US-born, our findings uncover a statistically and economically sig-
nificant spillover of immigration policies onto American citizens.

We also investigate the channels through which these impacts might be taking place.
First, given the documented impact of intensified immigration enforcement on anxiety
and stress caused by deportation fears and, in turn, the recognized role of maternal stress
on birth weight, we examine the incidence of immigration enforcement on alternative
medical conditions correlated with maternal stress, such as gestational diabetes, hyper-
tension, preeclampsia, and preterm birth (Coussons-Read 2013). Second, we explore the
possibility that worse birth outcomes might be related to the lack of proper use of health-
care services under intensified immigration enforcement, from prenatal care to the use of
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a hospital for delivery. While we do not find evidence of either channel at conventional
levels of statistical significance after correcting for multiple hypothesis testing, event study
results suggest that both channels could be at play. Specifically, the incidence of gesta-
tional hypertension, a typical symptom associated with maternal stress, seems to have in-
creased with exposure to enforcement, and likely undocumented mothers appear more
likely to have had a midwife instead of a doctor at delivery, consistent with the anecdotal
evidence by Dickerson (2020). Moreover, policy wise, we find evidence of police-based
immigration enforcement, which is directly linked to deportations, significantly lowering
birth weight.

Il. In Utero Shocks, Birth Outcomes, and the Role
of Immigration Enforcement

A sizable literature within economics, public health, and medicine has linked in utero shocks
to poorer birth outcomes (Currie 2011). In addition, studies have documented the long-
lasting impacts of early life health on adult health, human capital, and labor market out-
comes (Barker 1990; Aizer and Currie 2014; Almond Currie, and Duque 2018)—effects
that may show up later in life without altering birth outcomes. For instance, Aizer, Stroud,
and Buka (2016) use a maternal fixed-effects approach to compare siblings exposed to dif-
ferent levels of cortisol during the third trimester. While the authors find that elevated cor-
tisol levels negatively affected schooling, cognition, and later health, they do not detect sig-
nificant changes in birth weight or gestational age.

With the hope of cleanly identifying the impact of in utero shocks on birth outcomes,
some of this literature has relied on quasi-experimental variation generated from natural
disasters (Simeonova 2011), including earthquakes (Torche 2011; Kim, Carruthers, and
Harris 2017) and hurricanes (Currie and Rossin-Slater 2013). For instance, Currie and
Rossin-Slater (2013) show that in utero exposure to a hurricane is associated with an
increased likelihood of abnormal conditions of the newborn, even though they do not
find consistent changes in infant gestational age or birth weight. More recently, Kim,
Carruthers, and Harris (2017) use the 1994 Northridge earthquake—which had a low in-
jury rate and quick recovery—to test the relationship between maternal stress and birth
outcomes. They find that infants born near the epicenter of the earthquake were 0.2 per-
centage points more likely to be born with low birth weight. This effect was more pro-
nounced (0.5 percentage points) for first-time single mothers.

Another set of studies has examined the effects of in utero exposure to manmade
events on infant health, such as armed conflict (Mansour and Rees 2012), landmine ex-
plosions (Camacho 2008), drug wars in Mexico (Brown 2018), the September 11 terrorist
attacks (Brown 2020), parental job loss (Lindo 2011), economic collapse (Bozzoli and
Quintana-Domeque 2014), blackouts (Burlando 2014), and assault (Currie, Mueller-Smith,
and Rossin-Slater 2018). Camacho (2008) examines the impact of residing near landmine
explosions on birth outcomes, documenting birth weight reductions of 7 percent. Mansour
and Rees (2012) examine the birth weight impacts of exposure to conflict. They find that
the number of conflict-related deaths in the West Bank and Gaza increased the incidence
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of low birth weight. And, in a recent study, Currie, Mueller-Smith, and Rossin-Slater
(2022) find that in utero exposure to assault increases the probability of very low weight birth
(<1,500 grams) and a low one-minute Apgar score.'

Focusing on non-violent, yet stressing, manmade decisions, Carlson (2015) shows that
announcements of impending mass layoffs and plant closures can also adversely affect
birth weight and gestational age. Of special interest to us are the impacts of policy adop-
tions focused on curbing migrants’ access to care. For instance, the 1996 Personal Respon-
sibility and Work Opportunity Reconciliation Act limited many immigrants’ access to the
Supplemental Nutrition Assistance Program, though state-level legislation restored access
from 1998 to 2003. Leveraging this spatial and temporal variation, East (2020) finds that
program restrictions reduced both program participation and average benefits received, with
an additional year of parental eligibility improving medium-run health outcomes.

In this paper, we focus on the spillover impact of another set of policies also aimed
at immigrants—namely, interior immigration enforcement. Since the beginning of the
21st century, the United States has witnessed an unprecedented increase in interior immi-
gration enforcement. The 9/11 attacks, along with the US Congress’s inability to pass a
comprehensive immigration reform, paved the way for states and, eventually, small local-
ities to play a larger role in immigration enforcement. Starting with the adoption of 287(g)
agreements by the state of Florida in 2002, and followed by the adoption of employment
verification mandates, the Secure Communities program, and omnibus immigration laws,
immigration enforcement quickly intensified, creating an increasingly difficult environ-
ment for undocumented immigrants and their families intended to deter future flows
and promote the voluntary return of those in the United States.

These policies affected migrants’ lives in a variety of ways. Key to our study are the doc-
umented impacts of intensified immigration enforcement on immigrants’ health and ad-
equate access to care—both stemming from increased deportation fears and/or reductions
in earning opportunities. Prior studies have provided either direct or indirect evidence of
adverse impacts of immigration enforcement by showing its effect on likely undocumented
migrants’ employment and earnings (Amuedo-Dorantes and Bansak 2012, 2014; Bohn,
Lofstrom, and Raphael 2015; Kostandini, Mykerezi, and Escalante 2013; Orrenius and Zavodny
2015), access to employer-sponsored health insurance (Churchill 2020), housing and food
security (Potochnick, Chen, and Perreira 2017; Rugh and Hall 2016), ability to keep their
families intact (Amuedo-Dorantes and Arenas-Arroyo 2018, 2019) and, ultimately, physi-
cal and mental health (Wang and Kaushal 2019). In addition, since very early on, ethnog-
raphers have documented how increased border enforcement reduced undocumented
migrants’ willingness to seek health care when needed (Nufiez and Heyman 2007; Hey-
man, Nuilez, and Talavera, 2009). These difficulties have been confirmed by several stud-
ies focusing both on undocumented immigrants, as well as on their frequently US citizen
children. For instance, Watson (2014) shows how immigration enforcement, as captured
by the number of deportations, had a chilling effect on Medicaid take-up rates of eligible

1 An Apgar score is a summary measure the ability of a newborn infant to respond to resuscitation that
takes values between 0 and 10 (American Academy of Pediatrics Committee on Fetus and Newborn and
American College of Obstetricians and Gynecologists Committee on Obstetric Practice 2006).
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low-socioeconomic status citizen children with noncitizen mothers. In a similar vein,
follow-up studies have reinforced how tougher immigration policies interfere with mi-
grants’ proper access to health care (Allen and McNeely 2017; Allen 2018; Perreira and
Pedroza 2019). Through its documented impact on migrants’ health and access to care,
intensified interior immigration enforcement may, in turn, result in poor birth outcomes
and have long-lasting, damaging impacts on these children.

There is a growing interest in public health, epidemiology, and economics on how im-
migration enforcement may affect birth outcomes. Novak, Geronimus, and Martinez-
Cardoso (2017) document a positive relationship between a large workplace raid conducted
by Immigration and Customs Enforcement and the likelihood of low birth weight for in-
fants born to Hispanic mothers. They do not uncover evidence of a change for infants born
to non-Hispanic white mothers. Similarly, Torche and Sirois (2019) find that Arizona’s
SB 1070—considered at the time the strictest immigration enforcement measure in the
country—increased the likelihood of low birth weight for infants born to Hispanic immi-
grant mothers. They do not uncover any statistically significant change for infants with
US-born mothers. Finally, in a working paper, Vu (2020) documents a positive relation-
ship between the Secure Communities program and very low birth weight for infants with
Hispanic mothers.

Our goal is to examine how exposure to intensified immigration enforcement might
negatively affect birth weight, while gaining a better understanding of the timing and po-
tential mechanisms at play. Our paper differs from these other studies in several important
ways. First, while the other papers are concerned with specific enforcement-related events
or single policy changes, we estimate the relationship between birth weight and a more
comprehensive measure of immigration enforcement. This is important because birth out-
comes may be responsive to the overall climate to which mothers are exposed—an envi-
ronment that might not hinge on just one specific measure. Therefore, our estimates may
be more easily generalized to future immigration enforcement policy decisions. Notably,
Arizona’s SB 1070 was largely struck down by the Supreme Court in 2012, and the Secure
Communities program achieved nationwide coverage by the end of 2013. In contrast, our
independent variable of interest captures the local enforcement-related climate experi-
enced by likely undocumented women. Second, we distinguish among the impacts of ex-
posure to intensified immigration enforcement at various stages of the gestational process.
This enables us to pinpoint the timing of the effects and hypothesize about the channels
potentially at play. We explore two of them—namely, health-care access and birth com-
plications related to maternal stress or malnutrition during pregnancy. Third, we look
at the policy channels to better understand the triggering mechanism.

Ill. Data

A. NATIONAL VITAL STATISTICS LINKED BIRTH/INFANT
DEATH COHORT DATA

We obtain information on birth outcomes, prenatal health-care utilization, mothers’
health complications and birth complications, as well as infant mortality, from the
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2003-16 National Center for Health Statistics Vital Statistics Period Linked Birth/Infant
Death data sets. These data contain the universe of births occurring in the United States,
as well as a near census of infant deaths occurring each year linked to their corresponding
birth certificates.” In addition, the data include information on both parents’ age, educa-
tion, and place of birth, as well as information on mother’s health prior to pregnancy.

Unfortunately, as with many other data sets, the National Vital Statistics do not include
information on parental immigration status. Hence, as others in the literature (e.g., Amuedo-
Dorantes and Arenas-Arroyo 2018, 2019; Amuedo-Dorantes, Arenas-Arroyo, and Sevilla-
Sanz 2018; Amuedo-Dorantes, Arenas-Arroyo, and Wang 2020; Bohn and Pugatch 2013;
Passel and Cohn 2009; Pope 2016; and Orrenius, Zavodny, and Gutierrez 2018, to name
a few), we use information on mothers’ ethnicity, birthplace, and educational attainment
to proxy for their likely undocumented status.” Indeed, prior studies have pointed out that
most undocumented immigrants have relatively low educational levels (Bohn and Pugatch
2013; Orrenius and Zavodny 2016). Furthermore, because of the closeness and the pres-
ence of a large migrant network, more than 70 percent of undocumented immigrants in
the United States are from Central America (Migration Policy Institute 2020). Hence,
we classify an infant as having a likely undocumented mother if she was of Hispanic de-
scent, born in Mexico or Central America, and had at most 12 years of education. This
proxy has also been shown to yield similar estimates to those derived by Borjas (2017) us-
ing data from the Current Population Survey and a residual method approach (e.g.,
Amuedo-Dorantes, Arenas-Arroyo, and Sevilla-Sanz 2018; Amuedo-Dorantes, Arenas-
Arroyo, and Wang 2020; Amuedo-Dorantes and Arenas-Arroyo 2018, 2019).

B. DATAON INTERIOR IMMIGRATION ENFORCEMENT

Our aim is to gauge how the hostile environment created by an array of interior immigra-
tion enforcement policies adopted over the 14-year period under consideration might have
impacted infant health when mothers are likely undocumented. To quantify the intensity
of interior immigration enforcement, we gather information on several immigration en-
forcement policies, including interior immigration enforcement initiatives at the local

2 The Period Linked Birth/Infant Death data sets link deaths occurring each year to their corresponding
birth certificates, regardless of the year of birth. In contrast, the Cohort Linked data set includes all deaths for
infants born each year. Unfortunately, the Cohort Linked data are available only until 2013 and cannot ac-
count for the later years’ substantial policy variation. While nearly all deaths are successfully linked to their
corresponding birth certificates, sometimes this is impossible. In 2003, 1 percent of infant death records
could not be linked to their corresponding birth certificates. Because these unlinked observations will arti-
ficially drive down infant mortality weights, the Period Linked Birth/Infant Death data sets contain weights
to correct for potential biases associated with poor linkages.

3 From 2003 to 2011, our data contain observations where the information is obtained from the 1989 Re-
vision of the US Standard Certificate of Live Birth and the 2003 revision. By 2010, 76 percent of all births were
recorded on the 2003 revised certificates. From 2012 to 2016, mother’s educational attainment is not avail-
able for observations using the unrevised birth certificate forms. As such, we are only able to identify likely
undocumented women in states using the revised form. To assure that our results are not driven by counties
entering and exiting the sample, we restrict our analysis to counties observed in each month over the sample
period, though we show that our estimates are robust to dropping this restriction.
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and state levels, that is, 287(g) agreements between local and state law enforcement with
Immigration and Customs Enforcement, Secure Communities, employment verification
mandates, and omnibus immigration laws. Online Appendix Table A1 contains a detailed
description of the various policies, as well as their sources.

Although we have the information on the adoption of each policy at the county and
year-month level, examining them separately may not be the best approach for under-
standing how the policy environment affects infant health, which may be more likely to
be affected by the overall climate created by the various measures than by one single policy.
Instead, we use the policy information to construct a simple index capturing the number of
initiatives in place in each county during each month in our sample. As noted by prior
work (Amuedo-Dorantes, Arenas-Arroyo, and Sevilla-Sanz 2018), using an index offers
two advantages. First, it serves as a proxy for the overall intensity of immigration enforce-
ment and, in turn, the climate to which individuals are exposed. Second, it addresses the
overlapping nature and correlation among the various measures, many of which were de-
signed to replace one another (as in the case of Secure Communities and the 287(g) agree-
ments) or rely on the same local and state police resources.*

Figure 1 depicts the evolution of the enforcement index across the United States over
our sample period. The top left map shows the enforcement index in 2006. At that time,
most of the counties had zero or low levels of immigration enforcement. Enforcement grew
rapidly with the implementation of Secure Communities, which started to roll out in 2008
and reached nationwide coverage by the end of 2013. The heat maps reveal the geographic
and temporal variation in the interior immigration enforcement index that we rely upon
for identification purposes. In Figure 2A, we show how each policy contributes to the index
over time, and in Figure 2B we plot the immigration enforcement index over time. Over
the course of our sample period, the average enforcement index value was 0.82 with a stan-
dard deviation of 0.79.

C. SUMMARY STATISTICS

Table 1 presents descriptive statistics for various birth outcomes for the main sample
and by the average level of immigration enforcement experienced during pregnancy. Ap-
proximately 7 percent of infants with likely undocumented mothers weighted less than
2,500 grams at birth, and 1.3 percent weighed less than 1,500 grams.” Moreover, these

4 The Urban Institute’s Immigration Policy Resource also constructs an index of enforcement measures
ranging from 0 to 6 (differentiating between two types of 287(g) agreements and whether E-Verify mandates
applied to all employers or only to public employers). However, that index is available only at the state level.
County-level policies are aggregated to the state level. For Secure Communities, the state is coded as 1 if any
county had activated the program. For the 287(g) program, the state is coded as 1 if “either a statewide agency
or one of the counties with the largest immigrant populations in the state” had a signed agreement.

5 Asa comparison, for all singleton births in the United States between 2006 and 2016, the percentage of
low birth weight (<2,500 grams) ranges from 6.24 to 6.49 percent, and the percentage of very low birth weight
(<1,500 grams) ranges from 1.07 to 1.14 percent (Womack, Rossen, and Martin 2018). These are lower than
the percentages among infants with likely undocumented parents. In our paper, we compare our effect sizes
with the average among infants with likely undocumented parents; if we were to compare these with the av-
erage among all infants, our relative effect sizes would be larger.
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FIGURE 1. Evolution of the enforcement index over the sample period

shares appear positively related to the immigration enforcement exposure. Among those
unexposed to immigration enforcement measures, 6.9 percent of infants born to likely un-
documented mothers were low weight. Meanwhile, 8.2 percent of infants exposed to more
than two policies were low weight. Additionally, the likelihood of preterm and very pre-
term along with the likelihood of having low or very low Apgar scores also increase as
we move to the columns to the right with greater immigration enforcement. While the re-
lationship is not always monotonic, the summary statistics generally suggest that infants
exposed to more intense immigration enforcement in utero had worse birth outcomes.
In the lower part of Table 1, we present summary statistics of additional birth out-
comes, including various measures of health-care access. The general patterns suggest that
likely undocumented women in counties with relatively high levels of immigration en-
forcement (i.e., an immigration enforcement index between 3 and 4) were more likely
to use a midwife instead a physician. Similarly, likely undocumented pregnant women
in those areas were more likely to report receiving no prenatal care, or inadequate levels
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FIGURE 2. Rollout of interior immigration enforcement. A: Contribution of
each policy to the index over time. B: Immigration enforcement index over time.

of prenatal care, relative to their counterparts residing in counties with relatively low im-
migration enforcement (i.e., an immigration enforcement index between 1 and 2).

IV. Methodology

Our primary goal is to assess how the intensification of interior immigration enforcement
might have impacted birth weight among babies with likely undocumented mothers. We
start by estimating the following benchmark model, which adopts a quasi-experimental
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approach to estimate the intent-to-treat effect of intensified interior immigration
enforcement:

Vi = o+ BUES ™ + BIEFT™ 4+ BB T 4+ Xy + Zub + 0 + 0, + e (1),

where y;., denotes the probability of being low birth weight for birth i in county ¢ during
month-year t. Our key regressors are the enforcement indices capturing the level of inte-
rior immigration enforcement to which mothers giving birth in county ¢ during month-
year t were exposed during the first, second, and third trimester of their pregnancies. Be-
cause the literature has found that the consequences of in utero stress depend on the stage
of fetal development (Gluckman and Hanson 2009), we separately consider the immigra-
tion enforcement index at the start of each trimester, which allows us to hypothesize about
the likely channels at play.®

Equation 1 includes a vector, X, that contains several traits potentially affecting birth
outcomes, such as indicators for maternal and paternal age (<20, 20-24, 25-34, 35+, and
missing), for whether the mother had at most an eighth grade education, for paternal eth-
nicity (Hispanic, non-Hispanic, and missing), for whether the mother was married, for the
infant’s sex, for birth order (first, second, third or more, and missing), and for singleton
births. We control for a range of time-varying county-level changes in Z,,. First, to address
the possibility that counties might enact tougher interior immigration enforcement mea-
sures during worse economic times, we include the county’s unemployment rate during
the year of birth. Second, we control for whether the county was in a state offering Med-
icaid to unauthorized pregnant women or public insurance to unauthorized children dur-
ing the year in question. Additionally, because lawful permanent residents are generally
barred from public assistance during their first five years in the United States, the vector
Z includes indicators for whether the state offered public insurance to lawful permanent
resident adults, Medicaid to lawful permanent resident pregnant women, and food assis-
tance to lawful permanent residents (Urban Institute 2017), as well as whether the state
had expanded Medicaid as part of the Affordable Care Act. We also include a full set of
county fixed effects, 0, to account for time-invariant difference in counties. Similarly, a full
set of birth year by month year fixed effects, 6,, address secular changes in behaviors and
birth outcomes. In additional specifications, we explore various ways to model state-
specific time-varying factors, including adding state by birth year fixed effects, county-
specific linear time trends, and county-specific quadratic time trends.”

6 In our preferred sample, 84,712 women from 32 different states experienced a change in immigration
enforcement during their pregnancies. Given that the correlation between the enforcement index in the first
and third trimester is 94.84, in Online Appendix Table A2 we show that our results are robust to utilizing a
summary measure that averages the level of interior immigration enforcement over the entire pregnancy.
7 Wealso conduct a Goodman-Bacon decomposition to ensure that the results are not attributable to the
presence of negative weights (Goodman-Bacon 2021). The test requires aggregating the data at the county
level and restricting the sample to counties with balanced and uninterrupted observations (Goodman-Bacon,
Goldring, and Nichols 2019). Online Appendix Figure A1 plots the estimates and their associated weights.
The exercise yields a similar estimate to the one from our main specification. Negative weights do not appear
to be driving our results.
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Altogether, we estimate 13 different specifications for low birth weight. We also run
our preferred specification for an additional 21 outcomes—some are alternative infant
health measures, whereas others are indicators of maternal health and health-care usage
to explore potential mechanisms at play. For each of these 34 specifications, we estimate
3 parameters of interest, yielding 102 coefficients. In all instances, standard errors are clus-
tered at the county level (Bertrand, Duflo, and Mullainathan 2004), and we use the Bon-
ferroni correction to adjust for multiple hypothesis testing. Even though the Bonferroni
correction might be a conservative way of accounting for family-wise type I error, we would
like to control for the per family type I error rate (PFER), which is the sum of the proba-
bilities of type I error for all the hypotheses in the family (Frane 2015). Given our large sam-
ple size, the fact that committing multiple type I errors simultaneously is arguably worse
than committing one, and the consistency of our findings regardless of whether we adjust
for multiple hypothesis testing, we use the most conservative correction for the standard
errors. This requires an initial p-value < 0.001 to reject the null hypothesis at the 10 per-
cent level.® Bonferroni-corrected p-values are reported in brackets under the standard errors
in parentheses.

The coefficients of interest, 3}, 3,, and (3, capture the impact of various levels of inte-
rior immigration enforcement to which mothers living in county ¢, month-year ¢ were ex-
posed during the first, second, and third trimester of their pregnancies. After adjusting for
the full set of covariates, our identifying assumption is that, in the absence of intensified
interior immigration enforcement, birth outcomes in counties with more stringent policies
would have been similar to those in counties offering a more benign environment. While
this assumption is ultimately untestable, we conduct an event study that enables us to test
for the existence of differential pre-trends in birth outcomes across counties prior to the
adoption of stricter enforcement, and to evaluate the dynamics of immigration enforce-
ment once implemented. In contrast to the specification in equation 1, which relies on
the changes in the intensity of enforcement across counties at different time periods (a con-
tinuous treatment measure), the independent variables in our event study model are indi-
cator variables capturing how the outcome of interest evolves in a window around the first
enforcement measure. Specifically, the event study model takes the following form:

30
Yie = o+ Z + lejct + Xy + Zad + 0. + 0, + &ict (2),
j=—15#—1

where I, are indicators for each of the j periods preceding or following the first policy
change in county c. The coefficients 3; capture the dynamics of the enforcement effects
up to 15 periods before and 30 periods after the index first turns positive, enabling us to
test any preexisting differential impacts of interior immigration enforcement, as well as
the lasting nature of its impacts.’

8 This value is obtained from 0.10/102 = 0.00098039.

9  To ensure that identification is not being driven by counties entering and exiting the sample throughout
the event study window, we limit the sample to a balanced panel of counties. Our estimates are not sensitive
to this restriction.
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V. Interior Immigration Enforcement and Infant Birth Weight

Our main aim is to assess whether the intensification of interior immigration enforcement
witnessed over the past two decades—shown to have had deleterious impacts on the in-
comes, housing, employment, ability to keep families intact, health, and access to health
care of likely undocumented migrants by prior studies—has contributed to lowering the
birth weight of children born to likely undocumented mothers.

A. MAIN FINDINGS

Figure 3 displays the relationship between the level of interior immigration enforcement in
the county of birth and the likelihood of low birth weight (birth weight <2,500 grams). The
sample is restricted to firstborn children with a mother born in Mexico or Central America
with, at most, 12 years of education. There is a clearly positive relationship between the
average level of immigration enforcement throughout pregnancy and the probability of
weighing less than 2,500 grams at birth. While noteworthy, the relationship depicted by
Figure 3 fails to account for key factors influencing birth weight that could be correlated
with immigration enforcement. Hence, we estimate the effect of interior immigration en-
forcement on the likelihood of having a low-birth-weight baby among likely undocumented
mothers using variants of equation 1.

Our main results are presented in Table 2, where the dependent variable is an indicator
for low birth weight (<2,500 grams) and the independent variables of interest capture the
immigration policy environment, taking values that range between 0 and 4 depending on
the number of policies implemented in the county at the relevant time. Enforcement -
Conception measures the policy environment at conception, Enforcement - 2nd trimester
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FIGURE 3. Level of interior immigration enforcement and the likelihood of low
birth weight
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TABLE 2. Immigration enforcement and the likelihood of low birth weight

(1) (2) (3) (4)
Enforcement — Conception 0.00075 0.00191 0.00150 0.00175
(0.00162) (0.00176) (0.00163) (0.00161)
[1.000] [1.000] [1.000] [1.000]
Enforcement — 2nd trimester —0.00295 —0.00240 —0.00219 —0.00229
(0.00214) (0.00199) (0.00186) (0.00186)
[1.000] [1.000] [1.000] [1.000]
Enforcement — 3rd trimester 0.00644" 0.00512* 0.00475" 0.00499*
(0.00130) (0.00123) (0.00125) (0.00126)
[0.000] [0.004] [0.017] [0.009]
County fixed effects? N Y Y Y
Birth year by month fixed effects? N Y Y Y
Demographic controls? N N Y Y
Economic and policy controls? N N N Y
Low birth weight mean 0.07130 0.07130 0.07130 0.07130
Observations 1,201,287 1,201,287 1,201,287 1,201,287

Source: NCHS Vital Statistics Period Linked Birth/Infant Death 2003-16.

Note: The dependent variable is an indicator for low birth weight (<2,500 grams). The indepen-
dent variables of interest capture the immigration policy environment and take on values of 0-4
depending on the number of policies implemented in the county at the relevant time. Enforcement -
Conception measures the policy environment at conception, Enforcement - 2nd trimester mea-
sures the policy environment at the start of the second trimester, and Enforcement - 3rd trimester
measures the policy environment at the start of the third trimester. The sample is restricted to
firstborn births where the mother was born in Mexico or Central America and had at most

12 years of education. Column 1 is the simple bivariate relationship. Column 2 includes controls
for time-invariant county fixed effects and location-invariant birth year by month fixed effects.
Column 3 includes demographic controls, including an indicator for a single rather than a multi-
ple birth, an indicator for the infant’s sex, an indicator for whether the mother had at most an
8th grade education, an indicator for whether the mother was married, indicators for maternal
and paternal age groups (<20, 20-24, 25-34, 35+, and missing), indicators for father’s ethnicity
(Hispanic, non-Hispanic, and missing), and an indicator for the style of birth certificate used
(2003 revision of the US Standard Certificate of Live Birth with the 1989 Revision of the US Stan-
dard Certificate of Live Birth omitted). Column 4 includes economic and policy controls, includ-
ing the annual county unemployment rate and an indicator for whether the state expanded Medic-
aid as part of the Affordable Care Act. It also includes indicators for whether the state offers
Medicaid to unauthorized pregnant women, public insurance for lawful permanent resident adults
within the 5-year restriction window, Medicaid for lawful permanent resident pregnant women
within the 5-year restriction window, and public insurance for unauthorized children. It also in-
cludes indicators for whether the state offers food assistance to lawful permanent resident kids and/
or lawful permanent resident adults. Robust standard errors, shown in parentheses, are clustered

at the county level. To account for multiple hypothesis testing, statistical significance is obtained
using Bonferroni-corrected p-values, which are reported in brackets. *p < 0.01, bp <0.05.
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measures the policy environment at the start of the second trimester, and Enforcement -
3rd trimester measures the policy environment at the start of the third trimester.

We first estimate the bivariate relationship and show in column 1 that a one standard
deviation increase in enforcement during the third trimester was associated with 0.55 per-
centage points higher likelihood of low birth weight, a 7.7 percent increase relative to the
mean.'®” We then progressively include county and birth timing fixed effects in column 2,
demographic characteristics in column 3, and various economic and policy controls in col-
umn 4. Regardless of the model specification, we consistently find evidence of a positive
relationship between the intensity of interior immigration enforcement during the third
trimester of the pregnancy and the chances that likely undocumented mothers deliver a
low-birth-weight baby. Specifically, focusing on the most complete model specification
in column 4, a one standard deviation increase in interior immigration enforcement dur-
ing the third trimester of the pregnancy—roughly equivalent to a one-unit increase in the
index indicative of the adoption of one more initiative—raises the propensity of having a
low-birth-weight baby by a nonnegligible 0.42 percentage points, or 6 percent relative to
the mean. The fact that it is the exposure to enforcement during the third trimester of the
pregnancy that matters, a period when babies gain most weight (American Pregnancy As-
sociation, n.d.), supports the notion that enforcement interferes with critical fetal growth."’

B. EVENT STUDY

A main concern with leveraging quasi-experimental variation is the possibility of preexist-
ing trend differences in birth weight across babies from likely undocumented mothers in
counties adopting immigration enforcement policies. To gauge whether that was the case,
we conduct an event study analysis. The specification measures the change in the proba-
bility of low birth weight attributed to the first enforcement measure, which might be a

10 The third trimester enforcement index standard deviation for the sample of likely undocumented
women in Table 2 is 0.8475719. So, we have 0.8475719 x 0.00644, approximately 0.55 percentage point
increase in likelihood, or 0.545836/0.07130, approximately 7.7 percent increase relative to the mean.

11 In Online Appendix Table A3, we again estimate equation 4, but match each observation to the state-
and county-level time-varying covariates at the estimated year of conception. This column includes birth
year by month fixed effects, and the coefficient in column 1 is 18 percent larger than the associated value
in Table 2 and statistically significant. Next, we replace the birth year by month fixed effects with estimated
conception year by month fixed effects. Consistent with our baseline specification, column 2 shows that a one
standard deviation increase in enforcement during the third trimester is associated with a 5.4 percent in-
crease in the likelihood of being born low birth weight. Using birth timing fixed effects, we obtain a point
estimate of 0.00499 versus a point estimate of 0.00454 when we use conception timing fixed effects. While
the estimate is statistically significant using county clustered robust standard errors (p = 0.024), it is no lon-
ger statistically different from zero when we use Bonferroni-corrected p-values. Similarly, column 3 docu-
ments a 4 percent increase when using an unbalanced panel of counties (p = 0.002), though the estimate
is no longer statistically significant when using the Bonferroni adjustment. Importantly, we do not detect
a statistically significant relationship between prior indices and low birth weight regardless of how we con-
duct inference. Yet, it is reassuring that (1) results remain comparable across specifications, and that (2) the
enforcement index during the third trimester of the pregnancy remains statistically significant when we do

not use the more conservative Bonferroni correction.
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different one across counties. Additionally, unlike the estimates in Table 2, the event study
fails to capture the fact that the intensity of immigration enforcement varies over time, as
counties adopt additional enforcement measures. Despite these caveats, the event study
allows us to broadly uncover differential pre-trends in birth weight in treated versus con-
trol counties."?

Figure 4 displays the coefficients from the event study, along with their 95 percent con-
fidence intervals. We choose the period prior to the change in enforcement as our refer-
ence month because these infants would not have been exposed to the policy. Babies born
within the first 9 months of the enforcement change would have been partially exposed to
the policy, while those born 10 or more months later would have been exposed through-
out the entire pregnancy. There is no evidence that the likelihood of low birth weight was
evolving differently in the periods leading up to the adoption of an immigration enforce-
ment policy. Indeed, we cannot reject the null hypothesis that the pre-period coefficients
are jointly equal to zero (p = 0.876). In contrast, we document a slight increase in the like-
lihood of low birth weight for infants partially exposed to the enforcement measure, while
infants fully exposed see a consistent increase in the probability of low birth weight. The
post-period coefficients are jointly different from zero (p = 0.042).">

C. ROBUSTNESS CHECKS

The estimates in Table 2, along with the event study in Figure 4, suggest that interior im-
migration enforcement increased the propensity of low birth weight among infants with
likely undocumented mothers. To gauge the robustness of our estimates, we test whether
the relationship was driven by states with large shares of unauthorized immigrants or by
those adopting high-profile measures targeting unauthorized immigrants. Most notably,
the 2008 Legal Arizona Workers Act mandated that all employers check the work eligibil-
ity of their new hires, and Arizona’s SB 1070 required law enforcement officials to verify an
individual’s authorization status during a stop, detention, or arrest if there was “reasonable

12 In Online Appendix Figure A3, we alter the event study specification to test the relationship between
more intense immigration enforcement—instead of just the policy implementation—and the likelihood of
low birth weight. Our independent variables of interest are indicators for being j periods away from a county
reaching an “intense” level of enforcement (index > 2). While the results are less precisely estimated given
the fewer number of counties contributing to identification, the coefficients strongly suggest a large increase
in the probability of low birth weight for infants with likely unauthorized mothers.

13 In Online Appendix Figure A4, we first omit the indicator for three months after the first policy change
(panel A). Infants born in the immediate months were those exposed to the enforcement measure at the start
of their third trimesters. Coefficient estimates for levels of immigration enforcement prior to this point were
not distinguishable from zero (p = 0.790), whereas those for levels of immigration enforcement after this
point were (p = 0.030). Next, we match the first change in immigration enforcement to the start of the third
trimester based on the results from Table 2 (panel B). We then replace the birth year by month fixed effects
with third trimester year by month fixed effects. Again, there is no evidence that immigration enforcement
was related to the likelihood of low birth weight for infants who were not exposed to the enforcement mea-
sures (p = 0.657). However, we can reject the hypothesis that the post-exposure coefficients are jointly equal
to zero (p = 0.004).
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FIGURE 4. Coefficients from the event study and 95 percent confidence
intervals

suspicion” that the person was an unauthorized immigrant."* Hence, we replicate the
analysis in Table 2, column 4, this time iteratively excluding one state at a time. As can
be seen in Figure 5, estimates prove robust in both size (panel A) and statistical significance
(panel B) to dropping any single state.

Next, we explore whether our results are sensitive to controlling for time-varying spa-
tial heterogeneity. In column 1 of Table 3, we augment our preferred specification with
state by birth year fixed effects. In column 2, instead of state by birth year fixed effects,
we control for county-specific linear time trends. We then include both state by birth year
fixed effects and county-specific linear time trends in column 3 and county-specific qua-
dratic time trends in column 4. Our estimate proves robust to adding these covariates.
Across all specifications, a one standard deviation increase in immigration enforcement
during the third trimester is associated with a 6.8-14.2 percent increase in the likelihood
of low birth weight relative to the mean. In the most complete specification in column 4,
we find that a one standard deviation increase in enforcement at conception was associated
with a 14.2 percent increase in the likelihood of low birth weight."®

14  The 2008 Legal Arizona Workers Act can be found at https://www.azag.gov/civil-rights/legal-az-workers
-act, and Arizona’s SB 1070 can be located at https://www.azleg.gov/legtext/49leg/2r/summary/s.1070pshs.doc
htm.

15 In Online Appendix Table A4, we examine how immigration enforcement was related to birth weight
(in grams) using our preferred specification and controlling for spatial heterogeneity. Once more, the results
provide evidence of a statistically significant negative relationship between immigration enforcement during
the third trimester and birth weight. However, the point estimates suggest a smaller change relative to the
mean than when our dependent variable is a dichotomous indicator for low birth weight. This suggests that
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In Table 4, we further test the robustness of our estimate to several alternative sample
specifications, including placebo tests on births less likely to have been affected by immi-
gration enforcement. Specifically, in column 1, we explore what happens if we do not re-
strict our sample to a balanced panel of counties throughout the sample period. As shown
therein, the estimate increases in both magnitude and as a percentage change from the
sample mean. Next, in column 2, we experiment with expanding the sample of first births

immigration enforcement was particularly salient for infants who were already at the margin for being clas-
sified as low birth weight, consistent with Novak, Geronimus, and Martinez-Cardoso (2017).
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TABLE 3. Immigration enforcement and the likelihood of low birth weight:
Robustness controls for spatial heterogeneity

(1 (2) (3) (4)
Enforcement — Conception 0.00355 0.00363 0.00642 0.00757°
(0.00178) (0.00158) (0.00197) (0.00215)
[1.000] [1.000] [0.121] [0.049]
Enforcement — 2nd trimester —0.00124 —0.00217 —0.00075 —0.00010
(0.00186) (0.00184) (0.00184) (0.00196)
[1.000] [1.000] [1.000] [1.000]
Enforcement - 3rd trimester 0.00924* 0.00572* 0.01022* 0.01198*
(0.00168) (0.00132) (0.00171) (0.00169)
[0.000] [0.002] [0.000] [0.000]
State by birth year fixed effects? Y N Y Y
County-specific linear time
trends? N Y Y Y
County-specific quadratic time
trends? N N N Y
Low birth weight mean 0.07130 0.07130 0.07130 0.07130
Observations 1,201,287 1,201,287 1,201,287 1,201,287

Source: NCHS Vital Statistics Period Linked Birth/Infant Death 2003-16.

Note: The dependent variable is an indicator for low birth weight (<2,500 grams). The indepen-
dent variables of interest capture the immigration policy environment and take on values of 0-4
depending on the number of policies implemented in the county at the relevant time. Enforcement -
Conception measures the policy environment at conception, Enforcement - 2nd trimester measures
the policy environment at the start of the second trimester, and Enforcement — 3rd trimester mea-
sures the policy environment at the start of the third trimester. The sample restrictions and overall
empirical specification follow Table 2, column 4. Column 1 augments that specification with state
by birth year fixed effects, while column 2 includes county-specific linear time trends. Column 3
includes both state by birth year fixed effects and county-specific linear time trends, while column 4
augments this model with county-specific quadratic time trends. Robust standard errors, shown
in parentheses, are clustered at the county level. To account for multiple hypothesis testing, statis-
tical significance is obtained using Bonferroni-corrected p-values, which are reported in brackets.
< 0.01, °p < 0.05.

to include all infants born to likely undocumented mothers while controlling for birth
order. We continue to find that a one standard deviation increase in enforcement was as-
sociated with a 5.5 percent increase in the likelihood of low birth weight.'* We also explore
how our result holds up to infant samples born to different groups of mothers who might
be more or less likely to be undocumented and, therefore, affected by the intensification of

16 The third trimester enforcement standard deviation for this sample is 0.89056, yielding (0.89056 x
0.00380,/0.06138), or 5.5 percent.
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TABLE 4. Immigration enforcement and the likelihood of low birth weight:
Robustness tests

College-
Non- educated,
Unbalanced Hispanic or white non-
panel of Including Hispanic  missing Hispanic
counties all births  father father households
(M (2) (3) (4) (5)
Enforcement — Conception 0.00105 0.00187 0.00209 0.00001 0.00149
(0.00133)  (0.00076)  (0.00170)  (0.00360) (0.00117)
[1.000] [1.000] [1.000] [1.000] [1.000]
Enforcement - 2nd trimester ~ —0.00242 —0.00192 —0.00295 0.00103 0.00039
(0.00156)  (0.00083)  (0.00209)  (0.00448) (0.00133)
[1.000] [1.000] [1.000] [1.000] [1.000]
Enforcement - 3rd trimester 0.00569° 0.00380"  0.00567*  0.00222 0.00168
(0.00115)  (0.00063)  (0.00127)  (0.00354) (0.00107)
[0.000] [0.000] [0.001] [1.000] [1.000]
Low birth weight mean 0.07080 0.06138 0.06947 0.07843 0.06841
Observations 1,466,615 4,490,241 955,078 246,209 1,976,066

Source: NCHS Vital Statistics Period Linked Birth/Infant Death 2003-16.

Note: The dependent variable is an indicator for low birth weight (<2,500 grams). The indepen-
dent variables of interest capture the immigration policy environment and take on values of 0-4
depending on the number of policies implemented in the county at the relevant time. Enforce-
ment - Conception measures the policy environment at conception, Enforcement — 2nd trimester
measures the policy environment at the start of the second trimester, and Enforcement - 3rd tri-
mester measures the policy environment at the start of the third trimester. The sample restrictions
and empirical specification follow Table 2, column 4. Column 1 drops the balanced-panel restric-
tion and considers all firstborn observations for infants with likely unauthorized mothers, while
column 2 drops the birth order restriction and considers all infants born to likely unauthorized
mothers. Column 3 limits our primary sample to those with Hispanic fathers, while column 4
contains observations with non-Hispanic fathers or for whom father’s information was not pro-
vided. Finally, column 5 uses a sample of infants with college-educated, white non-Hispanic
mothers and non-Hispanic fathers. Robust standard errors, shown in parentheses, are clustered at
the county level. To account for multiple hypothesis testing, statistical significance is obtained us-
ing Bonferroni-corrected p-values, which are reported in brackets. “p < 0.01.

interior immigration enforcement. In columns 3 and 4, we distinguish between infants
with Hispanic fathers and infants with non-Hispanic or missing fathers. The estimate in
column 3 shows that it is infants whose parents are both Hispanic who are harmed by
tougher enforcement policies during the third trimester, while the point estimate for in-
fants without Hispanic fathers in column 4 is less than half as large and statistically in-
significant. Finally, we test whether intensified immigration enforcement was related to
the likelihood of low birth weight for infants with native-born, college-educated, white
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non-Hispanic mothers and non-Hispanic fathers. The point estimate in column 5 is two-
thirds smaller than the estimate for infants with likely unauthorized mothers and is statis-
tically indistinguishable from zero."”

D. ADDITIONAL BIRTH OUTCOMES

In Table 5, we examine whether intensified immigration enforcement led to changes in
other birth outcomes for infants with likely undocumented mothers. We show in col-
umn 1 that a one standard deviation increase in immigration enforcement during the
third trimester was associated with an 11 percent increase in the likelihood of being born
very low birth weight (<1,500 grams) relative to the mean. This relationship is consistent
with our prior findings on the probability of low birth weight and would typically be sta-
tistically significant (original p = 0.00375). However, it does not survive our conservative
Bonferroni correction for multiple hypothesis testing. Similarly, there is suggestive evi-
dence in column 2 that a one standard deviation increase in enforcement at conception
is associated with a 4.6 percent increase in the probability of preterm delivery relative to
the mean. Again, the estimate would be statistically significant (original p = 0.00394),
but it does not survive adjusting for multiple hypothesis testing. Next, we show evidence
that intensified immigration enforcement during the third trimester is associated with a
reduction in fetal growth (column 4), indicating that immigration enforcement reduces
birth weight even after accounting for changes to the gestational period. In columns 5 and
6, we explore the impact of intensified immigration enforcement on the likelihood of a
low or very low Apgar score. We fail to find much evidence of an adverse impact, except
for enforcement at conception increasing the likelihood of very low Apgar score with-
out Bonferroni correction.'® In sum, the estimates in Table 5 suggest that immigration
enforcement’s most deleterious effect on infants with likely undocumented mothers is an
increased risk of low birth weight.'**

VI. Potential Mechanisms at Play

Why would intensified interior immigration enforcement increase the incidence of low
birth weight among infants with likely undocumented mothers? As discussed above, a

17 In Online Appendix Table A4, we show that immigration enforcement was not statistically related to
changes in maternal or paternal characteristics, such as age, marital status, education, ethnicity, as well as the
probability that paternal age and ethnicity information were not reported.

18 Itis worth noting that the American Academy of Pediatrics Committee on Fetus and Newborn and the
American College of Obstetricians and Gynecologists Committee on Obstetric Practice state that the Apgar
score has been inappropriately used to predict neurologic well-being in infants (American Academy of Pe-
diatrics Committee on Fetus and Newborn and American College of Obstetricians and Gynecologists Com-
mittee on Obstetric Practice 2006).

19  Table A5 in the Online Appendix displays the results from estimating these additional birth outcomes
for children with native, white, non-Hispanic parents as a placebo. There is no clear pattern of a relationship.
The estimates are smaller in magnitude and statistically insignificant.

20 Wealso explored whether immigration enforcement was related to changes in infant mortality. We did
not detect a statistically significant relationship.
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rapidly expanding literature has documented the negative impacts of interior immigration
enforcement on undocumented migrants and the households in which they reside, reduc-
ing their employment likelihoods and incomes; increasing their exposure to poverty, and
housing and food insecurity; restricting their access to health care and needed services; as
well as leading to family separations (Allen and McNeely 2017; Allen 2018; Amuedo-
Dorantes and Arenas-Arroyo 2018, 2019; Amuedo-Dorantes and Bansak 2012, 2014;
Bohn, Lofstrom, and Raphael 2015; Churchill 2020; Heyman, Nuiiez, and Talavera 2009;
Kostandini, Mykerezi, and Escalante 2013; Nufez and Heyman 2007; Orrenius and
Zavodny 2015; Perreira and Pedroza 2019; Potochnick, Chen, and Perreira 2017; Rugh
and Hall 2016; Watson 2014). Any one of these circumstances can increase anxiety and
stress levels affecting migrants” and their families’ health and overall well-being, as docu-
mented by Wang and Kaushal (2019) and Szkupinski Quiroga, Medina, and Glick (2014),
among others. In addition, an extensive medical literature has documented the negative
impacts of maternal stress on birth outcomes by disrupting adaptations in the maternal
immune, endocrine, and nervous system intended to support a healthy pregnancy
(Coussons-Read 2012; Wadhwa et al. 2011). Similarly, medical research has emphasized
the relevance of access to adequate health care, especially prenatal care, on birth outcomes
(Baldwin et al. 1998; Gallagher, Botsko, and Schwalberg 2004). In sum, interior immigra-
tion enforcement could be endangering birth outcomes among likely undocumented
mothers through limited access to proper health care or increased stress, among other
channels. While our data do not allow us to fully identify channels like stress, we can in-
directly gauge their prevalence by examining other maternal conditions at birth affected
by stress.

We start by considering whether immigration enforcement is related to likely undoc-
umented women’s access to health care. We consider prenatal care utilization, attendant at
birth, and whether the birth occurred at the hospital.>' Figure 6 displays event study esti-
mates for the likelihood that a physician was present at birth. Because women who are
midway through their pregnancy are likely already connected to the health-care system,
we only expect to see an effect for infants who were fully exposed to intensified immigra-
tion enforcement. Hence, we use nine months after an interior immigration enforcement
policy enactment as our reference period. As can be seen in Figure 6, there is a clear reduc-
tion in the likelihood that physicians (MD or DO) are present at birth (panel A). Instead,
likely undocumented women appear more likely to have a midwife present during birth if

they were fully exposed to interior immigration enforcement (panel B).*?

Despite the event
study patterns, the regression estimates in columns 1 and 2 of Table 6 do not provide ev-
idence of immigration enforcement significantly altering the probability of having a phy-

sician or midwife present at birth. However, as pointed out by Goodman-Bacon (2018),

21  Prior research (e.g., Janssen et al. 2009) finds that births attended by a midwife do not have worse birth
outcomes than births attended by a physician. We do not take our finding as evidence for the effectiveness of
birth attendants but, rather, as mothers’ response to intensified immigration enforcement, avoiding health
care potentially involving greater public exposure, as in the case of birth assisted by a physician at a hospital.
22 In Online Appendix Figure A2, we show that this pattern is not present for infants born to white non-
Hispanic college-educated mothers and non-Hispanic fathers.
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difference-in-differences estimates are biased towards zero when the treatment effect
grows over time as previously treated counties serve as a control for later treated counties.”

This, along with the increasing treatment effect shown in the event studies, may explain
why we do not find statistically significant changes in physician presence in Table 6. Nor

23 There is an emerging literature on how to handle difference-in-differences research designs when treat-

ment is staggered. Much of this recent work has been concerned with dichotomous treatment, whereas our

focus is on a continuous treatment variable. One notable exception is a recent working paper by Callaway,
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TABLE 6. Immigration enforcement and health-care utilization

Physician Midwife No prena- Inadequate
presentat presentat Hospital tal care prenatal
birth birth birth visits care visits
(1) (2) (3) (4) (5)
Enforcement — Conception —0.00639 0.00631  —0.00082 0.00157 0.00674
(0.00418) (0.00427)  (0.00044)  (0.00208) (0.00480)
[1.000] [1.000] [1.000] [1.000] [1.000]
Enforcement - 2nd trimester 0.00252 —0.00244 0.00083  —0.00030 —0.00056
(0.00243) (0.00247)  (0.00048)  (0.00123) (0.00256)
[1.000] [1.000] [1.000] [1.000] [1.000]
Enforcement - 3rd trimester —0.00287 0.00133  —0.00082 —0.00012 0.00366
(0.00403) (0.00375)  (0.00042)  (0.00292) (0.00736)
[1.000] [1.000] [1.000] [1.000] [1.000]
Dependent variable mean 0.89501 0.10177 0.99474 0.02832 0.14215
Observations 1,200,781 1,200,781 1,099,152 1,159,001 1,159,001

Source: NCHS Vital Statistics Period Linked Birth/Infant Death 2003-16.

Note: The dependent variable in column 1 is an indicator for a physician being present at birth,
while the dependent variable in column 2 is an indicator for whether a midwife was present at
birth. The dependent variable in column 3 is an indicator for whether the birth took place in a
hospital. The dependent variable in column 4 is an indicator for whether the infant received no
prenatal care, while the dependent variable in column 5 is an indicator for inadequate prenatal
care (<7 visits). The independent variables of interest capture the immigration policy environ-
ment and take on values of 0-4 depending on the number of policies implemented in the county
at the relevant time. Enforcement — Conception measures the policy environment at conception,
Enforcement — 2nd trimester measures the policy environment at the start of the second trimester,
and Enforcement - 3rd trimester measures the policy environment at the start of the third trimes-
ter. Each column includes the full set of controls from Table 2, column 4. Robust standard errors,
shown in parentheses, are clustered at the county level. To account for multiple hypothesis test-
ing, statistical significance is obtained using Bonferroni-corrected p-values, which are reported in
brackets.

do we find statistically significant evidence in columns 3-5 that enforcement changes the
likelihood of a hospital birth or prenatal care.”*

Second, we explore the relevance of maternal stress—another potential channel for the
observed impacts of intensified immigration enforcement on birth weight. As mentioned

Goodman-Bacon, and Sant’Anna (2021), who study difference-in-differences with continuous treatment.
The authors point out that the appropriate counterfactual is not only what would have happened in absence
of the treatment, but also what might have happened at other treatment levels (for example, facing an en-
forcement index of 2 instead of 3).

24 We also do not find evidence of a change in these three outcomes in corresponding event studies.
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previously, prior work has also documented a positive relationship between immigration
enforcement and stress (Becerra et al. 2020; Cardoso et al. 2020; Potochnick and Perreira
2010). To indirectly get at this channel, we examine the link between immigration enforce-

ment and the prevalence of maternal conditions related to increased anxiety and stress,
such as gestational hypertension (Zhang et al. 2013; Hayase, Shimada, and Seki 2014;
Turpin, Sakyi, and Owiredu 2015). Figure 7 presents the event study results for gestational

hypertension. Because it is relatively rare, we show the estimates for our preferred sample
of first births (panel A), as well as for all births (panel B). We take Figure 7 as suggestive
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evidence of an increase in the likelihood of gestational hypertension following the adop-
tion of interior immigration enforcement. Indeed, in panel B we cannot reject the null hy-
pothesis that the pre-period coefficients are jointly different from zero (p = 0.558), but we
can reject the hypothesis that the post-period coefficients are different from zero
(p = 0.001). However, as with access to health care, the estimates in Table 7 do not un-
cover a consistent statistical relationship between immigration enforcement and maternal
conditions correlated to increased stress.

In sum, event studies provide suggestive evidence of health-care access and maternal
stress as potential mechanisms at play, even though difference-in-difference estimates cor-
recting for multiple hypotheses testing do not allow us to make definite conclusions.
Hence, we consider yet another approach to assessing the channels possibly at play by fo-
cusing on likely triggers. We distinguish between what we refer to as police-based policies
versus employment-based enforcement initiatives. The distinction is relevant because of
the distinct implications of each set of initiatives. Police-based measures, such as 287(g)
agreements, Secure Communities, or omnibus immigration laws, involve local and
state-level police and are responsible for most removals from the interior of the country
(Guo 2020). In contrast, employment-based immigration enforcement, as is the case with
employment verification mandates, are mainly used by employers to check the work eli-
gibility of new and existing hires through the electronic E-Verify program and are not di-
rectly linked to removals. For that reason, while both programs can effectively curtail em-
ployment opportunities, earnings, and housing and food security, deportation fears will
undoubtedly be more salient under police-based immigration enforcement initiatives.

To assess the potential role of deportation fear as a trigger, we construct separate in-
dices for police-based and employment-based interior immigration enforcement measures
and reestimate equation 1 using these measures. Results, presented in Table 8, show that a
one standard deviation increase in the level of police-based interior immigration enforce-
ment during the third trimester raises the likelihood of low birth weight by a statistically
significant 4.9 percent.”> While employment-based enforcement exhibits a similarly sized
impact, its impact is less precisely estimated.*® As such, the results are, overall, suggestive of
deportation fears as a potential trigger of low birth weight.

VII. Summary and Conclusion

The United States has sharply increased its interior immigration enforcement in the past
two decades. In this study, we document the adverse effects of such a climate created by a
multiplicity of interior immigration enforcement measures on birth weight among chil-
dren born to likely undocumented women, using administrative data covering all births
in the United States between 2003 and 2016. Using a generalized difference-in-differences
design, we find that infants with a likely undocumented mother exposed to heightened im-
migration enforcement are more likely to be born with low birth weight (<2,500 grams),

25 The average police-based index for our sample is 0.55837 with a standard deviation of 0.70218.
26 The coefficients for police-based enforcement and those for employment-based enforcement do not
statistically significantly differ (p = 0.85).
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TABLE 8. Immigration enforcement and the likelihood of low birth weight

by enforcement type

(1) (2) (3) (4)
Police enforcement — Conception —0.00038 0.00146 0.00091 0.00101
(0.00177) (0.00191) (0.00168) (0.00161)
[1.000] [1.000] [1.000] [1.000]
Police enforcement — 2nd trimester —0.00128 —0.00114 —0.00083 —0.00093
0.00213)  (0.00202)  (0.00182)  (0.00182)
[1.000] [1.000] [1.000] [1.000]
Police enforcement - 3rd trimester 0.00395 0.00531° 0.00512° 0.00500°
(0.00139)  (0.00147)  (0.00151)  (0.00150)
[0.490] [0.033] [0.080] [0.094]
Employment enforcement — Conception 0.00820 0.00526 0.00560 0.00600
(0.00419)  (0.00425)  (0.00440)  (0.00444)
[1.000] [1.000] [1.000] [1.000]
Employment enforcement - 2nd trimester ~ —0.01015 —0.00871 —0.00884  —0.00879
(0.00435)  (0.00450)  (0.00457)  (0.00455)
[1.000] [1.000] [1.000] [1.000]
Employment enforcement — 3rd trimester 0.01166 0.00583 0.00487 0.00572
(0.00391)  (0.00352)  (0.00338)  (0.00323)
[0.304] [1.000] [1.000] [1.000]
County fixed effects? N Y Y Y
Birth year by month fixed effects? N Y Y Y
Demographic controls? N N Y Y
Economic and policy controls? N N N Y
Low birth weight mean 0.07130 0.07130 0.07130 0.07130
Observations 1,201,287 1,201,287 1,201,287 1,201,287

Source: NCHS Vital Statistics Period Linked Birth/Infant Death 2003-16.

Note: The dependent variable is an indicator for low birth weight (<2,500 grams). The indepen-

dent variables of interest capture the immigration policy environment. Police enforcement takes

on values of 0-3 and indicates whether the county had entered into a 287(g) agreement with the

Department of Homeland Security, whether the state had passed an omnibus immigration law,

and whether the Secure Communities program had been implemented in the county. Employment

enforcement is an indicator for whether the state had passed an employment verification mandate.

The changing covariates in each column follow Table 2. Robust standard errors, shown in paren-

theses, are clustered at the county level. To account for multiple hypothesis testing, statistical

significance is obtained using Bonferroni-corrected p-values, which are reported in brackets.

bp < 0.05, p < 0.10.
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which could in turn have lasting impacts on their health, human capital, and earnings. Spe-
cifically, exposure to higher immigration enforcement during the third trimester has the
most salient impact, compared with the exposure to enforcement at conception and during
the second trimester. Our findings prove robust to inclusion of various policy controls,
location-specific trend specifications, sample restrictions, and placebo tests using a popu-
lation unlikely affected by the immigration enforcement policies. In addition, the impacts
appear to be stemming from police-based immigration enforcement responsible for most
deportations, underscoring the relevance of deportation fears as a trigger.

Of course, our study is not without limitations. As with most data sets, vital statistics
data do not contain information on authorization status, so we must instead follow the lit-
erature by employing a proxy based on citizenship, birthplace, ethnicity, and education.
Next, while the reduced-form relationship between immigration enforcement and birth
weight is itself important, we are unable to precisely identify the mechanisms driving this
pattern. Instead, we present suggestive evidence that interior immigration enforcement
measures increased stress for likely undocumented pregnant women, a pathway in line
with the prior literature on the fear and stress induced by immigration enforcement
(Becerra et al. 2020; Cardoso et al. 2020; Potochnick and Perreira 2010). We also present
suggestive evidence on access to care, such as inadequate prenatal care visits and having a
midwife instead of a doctor present at delivery. Finally, while we detect a meaningful in-
crease in the likelihood of low birth weight, we are unable to fully measure how in utero
exposure to immigration enforcement may affect these infants throughout their lives
(Barker 1990; Aizer and Currie 2014; Almond, Currie, and Duque 2018).

Opverall, the results suggest that moving to a more targeted approach to immigration
enforcement could meaningfully reduce enforcement’s negative health externalities on
US citizen children. Policy makers, medical practitioners, and the public need to weigh
these potential costs against any perceived benefits of stringent enforcement to curb irreg-
ular immigration.

REFERENCES

Aizer, A.,and]. Currie. 2014. “The Intergenerational Transmission of Inequality: Maternal
Disadvantage and Health at Birth.” Science 344 (6186): 856-61.

Aizer, A., L. Stroud, and S. Buka. 2016. “Maternal Stress and Child Outcomes: Evidence
from Siblings.” Journal of Human Resources 51 (3): 523-55.

Allen, C. D. 2018. “Who Loses Public Health Insurance When States Pass Restrictive Om-
nibus Immigration-Related Laws? The Moderating Role of County Latino Density.”
Health and Place 54:20-28.

Allen, C. D., and C. A. McNeely. 2017. “Do Restrictive Omnibus Immigration Laws Re-
duce Enrollment in Public Health Insurance by Latino Citizen Children? A Compar-
ative Interrupted Time Series Study.” Social Science and Medicine 191:19-29.

Almond, D., J. Currie, and V. Duque. 2018. “Childhood Circumstances and Adult Out-
comes: Act I1.” Journal of Economic Literature 56 (4): 1360-446.

American Academy of Pediatrics Committee on Fetus and Newborn and American Col-
lege of Obstetricians and Gynecologists Committee on Obstetric Practice. 2006. “The

353



AMERICAN JOURNAL OF HEALTH ECONOMICS

Apgar Score.” Advances in Neonatal Care 6 (4): 220-23. https://doi.org/10.1016/j.adnc
.2006.04.008. PMID: 16890134.

American Pregnancy Association. n.d. “Third Trimester of Pregnancy: Fetal Development.”
Accessed November 19, 2020. https://americanpregnancy.org/healthy-pregnancy/pregnancy
-health-wellness/third-trimester-1339/.

Amuedo-Dorantes, C., and E. Arenas-Arroyo. 2018. “Split Families and the Future of Chil-
dren: Immigration Enforcement and Foster Care Placements.” AEA Papers and Pro-
ceedings 108:368-72. https://doi.org/10.1257/pandp.20181104.

. 2019. “Immigration Enforcement and Children’s Living Arrangements.” Journal
of Policy Analysis and Management 38 (1): 11-40. https://doi.org/10.1002/pam.22106.

Amuedo-Dorantes, C., E. Arenas-Arroyo, and A. Sevilla-Sanz. 2018. “Immigration En-

forcement and Economic Resources of Children with Likely Unauthorized Parents.”
Journal of Public Economics 158:63-78. https://doi.org/10.1016/j.jpubeco.2017.12.004.
Amuedo-Dorantes, C., E. Arenas-Arroyo, and C. Wang. 2020. “Is Immigration Enforce-
ment Shaping Immigrant Marriage Patterns?” Journal of Public Economics 190:104242.
Amuedo-Dorantes, C., and C. Bansak. 2012. “The Labor Market Impact of Mandated Em-
ployment.” American Economic Review: Papers and Proceedings 102 (3): 543-48.

. 2014. “Employment Verification Mandates and the Labor Market Outcomes of
Likely Unauthorized and Native Workers.” Contemporary Economic Policy 32 (3):
671-80. https://doi.org/10.1111/coep.12043.

Baldwin, L., E. H. Larson, F. A. Connell, D. Nordlund, K. C. Cain, and M. L. Cawthorn.
1998. “The Effect of Expanding Medicaid Prenatal Services on Birth Outcomes.” Amer-
ican Journal of Public Health 88:1623-29.

Barker, D. J. 1990. “The Fetal and Infant Origins of Adult Disease.” BM]J: British Medical
Journal 301 (6761): 1111.

Becerra, D., G. Hernandez, F. Porchas, J. Castillo, V. Nguyen, and R. P. Gonzélez. 2020.
“Immigration Policies and Mental Health: Examining the Relationship between Immi-
gration Enforcement and Depression, Anxiety, and Stress among Latino Immigrants.”
Journal of Ethnic and Cultural Diversity in Social Work 29 (1-3): 43-59.

Bertrand, M., E. Duflo, and S. Mullainathan. 2004. “How Much Should We Trust Differences-
in-Differences Estimates?” Quarterly Journal of Economics 119 (1): 249-75.

Bohn, S., M. Lofstrom, and S. Raphael. 2015. “Do E-Verify Mandates Improve Labor Mar-
ket Outcomes of Low-Skilled Native and Legal Immigrant Workers?” Southern Eco-
nomic Journal 81 (4): 960-79.

Bohn, S., and T. Pugatch. 2013. “US Border Enforcement and Mexican Immigrant Loca-
tion Choice.” Demography 52 (5): 1543-70.

Borjas, G.J.2017. “The Labour Supply of Undocumented Immigrants.” Labour Economics
46.

Bozzoli, C., and C. Quintana-Domeque. 2014. “The Weight of the Crisis: Evidence from
Newborns in Argentina.” Review of Economics and Statistics 96 (3): 550-62.

Brown, R. 2018. “The Mexican Drug War and Early-Life Health: The Impact of Violent
Crime on Birth Outcomes.” Demography 55 (1): 319-40.

. 2020. “The Intergenerational Impact of Terror: Did the 9/11 Tragedy Impact the

Initial Human Capital of the Next Generation?” Demography 57 (4): 1459-81.

354


https://doi.org/10.1016/j.adnc.2006.04.008
https://doi.org/10.1016/j.adnc.2006.04.008
https://americanpregnancy.org/healthy-pregnancy/pregnancy-health-wellness/third-trimester-1339/
https://americanpregnancy.org/healthy-pregnancy/pregnancy-health-wellness/third-trimester-1339/
https://doi.org/10.1257/pandp.20181104
https://doi.org/10.1002/pam.22106
https://doi.org/10.1016/j.jpubeco.2017.12.004
https://doi.org/10.1111/coep.12043

Immigration Enforcement and Infant Health // AMUEDO-DORANTES ET AL.

Burlando, A. 2014. “Transitory Shocks and Birth Weights: Evidence from a Blackout in
Zanzibar.” Journal of Development Economics 108:154-68.

Callaway, B., A. Goodman-Bacon, and P. H. C. Sant’Anna. 2021. “Difference-in-Differences
with a Continuous Treatment.” Working paper. https://arxiv.org/pdf/2107.02637.pdf.

Camacho, A. 2008. “Stress and Birth Weight: Evidence from Terrorist Attacks.” American
Economic Review 98 (2): 511-15.

Carmichael, S. L., and G. M. Shaw. 2000. “Maternal Life Event Stress and Congenital
Anomalies.” Epidemiology 11:30-35.

Cantor, G. 2014. “Thousands of US-Citizen Children Separated from Parents, ICE Records
Show.” Immigration Impact, June 26, 2014. https://immigrationimpact.com/2014/06
/26/thousands-of-u-s-citizen-children-separated-from-parents-ice-records-show/.

Cardoso, J. B., K. Brabeck, R. Capps, T. Chen, N. Giraldo-Santiago, A. Huertas, and N. A.
Mayorga. 2020. “Immigration Enforcement Fear and Anxiety in Latinx High School
Students: The Indirect Effect of Perceived Discrimination.” Journal of Adolescenct
Health 68 (5): 961-68. https://doi.org/10.1016/j.jadohealth.2020.08.019.

Carlson, K. 2015. “Fear Itself: The Effects of Distressing Economic News on Birth Out-
comes.” Journal of Health Economics 41:117-32. https://doi.org/10.1016/j.jhealeco
.2015.02.003.

Churchill, B. F. 2020. “E-Verify Mandates and Unauthorized Immigrants’ Access to
Employer-Sponsored Health Insurance.” SSRN. https://doi.org/10.2139/ssrn.3696934.

Coussons-Read, M. E. 2012. “Stress and Immunity in Pregnancy.” In The Oxford Hand-
book of Psychoneuroimmunology, edited by S. C. Segerstrom, 3-17. New York: Oxford
University Press.

. 2013. “Effects of Prenatal Stress on Pregnancy and Human Development:
Mechanisms and Pathways.” Obstetric Medicine 6 (2): 52-57. https://doi.org/10.1177
/1753495X12473751.

Currie, J. 2011. “Inequality at Birth: Some Causes and Consequences.” American Economic
Review 101 (3): 1-22.

Currie, J., M. Mueller-Smith, and M. Rossin-Slater. 2018. “Violence While In Utero: The
Impact of Assaults during Pregnancy on Birth Outcomes.” NBER Working Paper
No. 24802.

. 2022. “Violence While In Utero: The Impact of Assaults during Pregnancy on
Birth Outcomes.” Review of Economics and Statistics 104 (3): 525-40.

Currie, J., and M. Rossin-Slater. 2013. “Weathering the Storm: Hurricanes and Birth Out-
comes.” Journal of Health Economics 32 (3): 487-503.

Davis, E. P., and C. A. Sandman. 2012. “Prenatal Psychological Predictors of Anxiety Risk
in Preadolescent Children.” Psychoneuroendocrinology 37:1224-33.

Debry, J. 2012. “How Today’s Immigration Enforcement Policies Impact Children, Fam-
ilies, and Communities.” https://www.americanprogress.org/issues/immigration/reports
/2012/08/20/27082/how-todays-immigration-enforcement-policies-impact-children
-families-and-communities/.

Dickerson, C. 2020. “Undocumented and Pregnant: Why Women Are Afraid to Get Pre-
natal Care.” New York Times, November 22, 2020. November 23, 2020. https://www
.nytimes.com/2020/11/22/us/undocumented-immigrants-pregnant-prenatal.html.

355


https://arxiv.org/pdf/2107.02637.pdf
https://immigrationimpact.com/2014/06/26/thousands-of-u-s-citizen-children-separated-from-parents-ice-records-show/
https://immigrationimpact.com/2014/06/26/thousands-of-u-s-citizen-children-separated-from-parents-ice-records-show/
https://doi.org/10.1016/j.jadohealth.2020.08.019
https://doi.org/10.1016/j.jhealeco.2015.02.003
https://doi.org/10.1016/j.jhealeco.2015.02.003
https://doi.org/10.2139/ssrn.3696934
https://doi.org/10.1177/1753495X12473751
https://doi.org/10.1177/1753495X12473751
https://www.americanprogress.org/issues/immigration/reports/2012/08/20/27082/how-todays-immigration-enforcement-policies-impact-children-families-and-communities/
https://www.americanprogress.org/issues/immigration/reports/2012/08/20/27082/how-todays-immigration-enforcement-policies-impact-children-families-and-communities/
https://www.americanprogress.org/issues/immigration/reports/2012/08/20/27082/how-todays-immigration-enforcement-policies-impact-children-families-and-communities/
https://www.nytimes.com/2020/11/22/us/undocumented-immigrants-pregnant-prenatal.html
https://www.nytimes.com/2020/11/22/us/undocumented-immigrants-pregnant-prenatal.html

AMERICAN JOURNAL OF HEALTH ECONOMICS

East, C. N. 2020. “The Effect of Food Stamps on Children’s Health: Evidence from Immi-
grants’ Changing Eligibility.” Journal of Human Resources 55 (2): 387-427.

Field, T. 2011. “Prenatal Depression Effects on Early Development: A Review.” Infant Be-
havior and Development 34 (1): 1-14.

Frane, A. V. 2015. “Are Per-Family Type I Error Rates Relevant in Social and Behavioral
Science?” Journal of Modern Applied Statistical Methods 14 (1): 5.

Gallagher, J., C. Botsko, and R. Schwalberg. 2004. Influencing Interventions to Promote
Positive Pregnancy Outcomes and Reduce the Incidence of Low Birth Weight and Pre-
term Infants. Washington, DC: Health Systems Research.

Gluckman, P. D., and M. A. Hanson. 2009. “Developmental Plasticity and the Develop-
mental Origins of Health and Disease.” In Early Life Origins of Health and Disease,
edited by J. P. Newnham and M. G. Ross, 1-10. Basel: Karger.

Goodman-Bacon, A. 2018. “Public Insurance and Mortality: Evidence from Medicaid Im-
plementation.” Journal of Political Economy 126 (1): 216-62.

.2021. “Difference-in-Differences with Variation in Treatment Timing.” Journal of
Econometrics 225 (2): 254-77.

Goodman-Bacon, A., T. Goldring, and A. Nichols. 2019. “BACONDECOMP: Stata Mod-
ule for Decomposing Difference-in-Differences Estimation with Variation in Treat-
ment Timing.” Statistical Software Components S458676, Boston College Department
of Economics.

Guo, M. 2020. Immigration Enforcement Actions: 2019. Annual Flow Report. DHS Office
of Immigration Statistics. Accessed November 19, 2020. https://www.dhs.gov/sites
/default/files/publications/immigration-statistics/yearbook/2019/enforcement_actions
_2019.pdf.

Hayase, M., M. Shimada, and H. Seki. 2014. “Sleep Quality and Stress in Women with
Pregnancy-Induced Hypertension and Gestational Diabetes Mellitus.” Women and
Birth 27 (3): 190-95. https://doi.org/10.1016/j.wombi.2014.04.002.

Heyman, J. McC., G. G. Nuiiez, and V. Talavera. 2009. “Healthcare Access and Barriers for
Unauthorized Immigrants in El Paso County, Texas.” Family and Community Health
32 (1): 4-21.

Immigration Policy Center. 2012. Falling through the Cracks: The Impact of Immigration
Enforcement on Children Caught Up in the Child Welfare System. https://www.american
immigrationcouncil.org/research/falling-through-cracks.

Janssen, P. A,, L. Saxell, L. A. Page, M. C. Klein, R. M. Liston, and S. K. Lee. 2009. “Out-
comes of Planned Home Birth with Registered Midwife versus Planned Hospital Birth
with Midwife or Physician.” Canadian Medical Association Journal 181 (6/7): 377-83.

Kim, B., C. K. Carruthers, and M. C. Harris. 2017. “Maternal Stress and Birth Outcomes:
Evidence from the 1994 Northridge Earthquake.” Journal of Economic Behavior and
Organization 140:354-73.

Kostandini, G., E. Mykerezi, and C. Escalante. 2013. “The Impact of Immigration Enforce-
ment on the US Farming Sector.” American Journal of Agricultural Economics 96 (1):
172-92. https://doi.org/10.1093/ajae/aat081.

Lindo, J. M. 2011. “Parental Job Loss and Infant Health.” Journal of Health Economics 30:
869-79.

356


https://www.dhs.gov/sites/default/files/publications/immigration-statistics/yearbook/2019/enforcement_actions_2019.pdf
https://www.dhs.gov/sites/default/files/publications/immigration-statistics/yearbook/2019/enforcement_actions_2019.pdf
https://www.dhs.gov/sites/default/files/publications/immigration-statistics/yearbook/2019/enforcement_actions_2019.pdf
https://doi.org/10.1016/j.wombi.2014.04.002
https://www.americanimmigrationcouncil.org/research/falling-through-cracks
https://www.americanimmigrationcouncil.org/research/falling-through-cracks
https://doi.org/10.1093/ajae/aat081

Immigration Enforcement and Infant Health // AMUEDO-DORANTES ET AL.

Mansour, H.,, and D. I. Rees. 2012. “Armed Conflict and Birth Weight: Evidence from the
Al-Agsa Intifada.” Journal of Development Economics 99 (1): 190-99.

Migration Policy Institute. 2020. “Profile of the Unauthorized Population: United States.”
Accessed November 19, 2020. https://www.migrationpolicy.org/data/unauthorized
-immigrant-population/state/US.

Novak, N. L., A. T. Geronimus, and A. M. Martinez-Cardoso. 2017. “Change in Birth Out-
comes among Infants Born to Latina Mothers after a Major Immigration Raid.” Inter-
national Journal of Epidemiology 46 (3): 839-49.

Nufiez, G. G, and J. McC. Heyman. 2007. “Entrapment Processes and Immigrant Com-
munities in a Time of Heightened Border Vigilance.” Human Organization 66 (4):
354-65.

Orrenius, P. M., and M. Zavodny. 2015. “The Impact of E-Verify Mandates on Labor Mar-
ket Outcomes.” Southern Economic Journal 81 (4): 947-59. https://doi.org/10.1002
/50€j.12023.

.2016. “Do State Work Eligibility Verification Laws Reduce Unauthorized Immi-
gration?” IZA Journal of Migration 5 (1): 5. https://doi.org/1.1186/s40176-016-0053-3.

Orrenius, P. M., M. Zavodny, and E. Gutierrez. 2018. “Do State Employment Eligibility Ver-
ification Laws Affect Job Turnover?” Contemporary Economic Policy 36 (2): 394-409.

Passel, J. S., and D. Cohn. 2009. A Portrait of Unauthorized Immigrants in the United
States. Washington, DC: Pew Research Center. https://www.pewresearch.org/hispanic

/2009/04/14/a-portrait-of-unauthorized-immigrants-in-the-united-states/.

Perreira, K. M., and J. M. Pedroza. 2019. “Policies of Exclusion: Implications for the Health
of Immigrants and Their Children.” Annual Review of Public Health 40 (1): 147-66.

Pope, N. G. 2016. “The Effects of DACAmentation: The Impact of Deferred Action for
Childhood Arrivals on Unauthorized Immigrants.” Journal of Public Economics 143:
98-114.

Potochnick, S., J.-H. Chen, and K. Perreira. 2017. “Local-Level Immigration Enforcement
and Food Insecurity Risk among Hispanic Immigrant Families with Children: National-
Level Evidence.” Journal of Immigrant Minority Health 19 (5): 1042-49. https://doi
.org/10.1007/s10903-016-0464-5.

Potochnick, S. R., and K. M. Perreira. 2010. “Depression and Anxiety among First-Generation
Immigrant Latino Youth: Key Correlates and Implications for Future Research.” Journal
of Nervous and Mental Disease 198 (7): 470-77.

Rugh, J. S., and M. Hall. 2016. “Deporting the American Dream: Immigration Enforce-
ment and Latino Foreclosures.” Sociological Science. https://doi.org/10.15195/v3.a46.

Simeonova, E. 2011. “Out of Sight, Out of Mind? Natural Disasters and Pregnancy Out-
comes in the USA.” CESifo Economic Studies 57 (3): 403-31.

Szkupinski Quiroga, S., D. M. Medina, and J. Glick. 2014. “In the Belly of the Beast: Effects
of Anti-Immigration Policy on Latino Community Members.” American Behavioral
Scientist 58 (13): 1723-42. https://doi.org/10.1177/0002764214537270.

Torche, F. 2011. “The Effect of Maternal Stress on Birth Outcomes: Exploiting a Natural
Experiment.” Demography 48 (4): 1473-91.

Torche, F., and C. Sirois. 2019. “Restrictive Immigration Law and Birth Outcomes of Im-
migrant Women.” American Journal of Epidemiology 188 (1): 24-33.

357


https://www.migrationpolicy.org/data/unauthorized-immigrant-population/state/US
https://www.migrationpolicy.org/data/unauthorized-immigrant-population/state/US
https://doi.org/10.1002/soej.12023
https://doi.org/10.1002/soej.12023
https://doi.org/1.1186/s40176-016-0053-3
https://www.pewresearch.org/hispanic/2009/04/14/a-portrait-of-unauthorized-immigrants-in-the-united-states/
https://www.pewresearch.org/hispanic/2009/04/14/a-portrait-of-unauthorized-immigrants-in-the-united-states/
https://doi.org/10.1007/s10903-016-0464-5
https://doi.org/10.1007/s10903-016-0464-5
https://doi.org/10.15195/v3.a46
https://doi.org/10.1177/0002764214537270

AMERICAN JOURNAL OF HEALTH ECONOMICS

Turpin, C. A, S. A. Sakyi, and W. K. Owiredu. 2015. “Association between Adverse Preg-
nancy Outcome and Imbalance in Angiogenic Regulators and Oxidative Stress Bio-
markers in Gestational Hypertension and Preeclampsia.” BMC Pregnancy and Child-
birth 15:189. https://doi.org/10.1186/s12884-015-0624-y.

Urban Institute. 2017. “Immigration Policy Resource.” https://www.urban.org/features
/state-immigration-policy-resource.

US Immigration and Customs Enforcement. 2015. Fiscal Year 2015 ICE Enforcement and
Removal Operations Report. https://www.ice.gov/removal-statistics/2015.

. 2018. Fiscal Year 2018 ICE Enforcement and Removal Operations Report. https://
www.ice.gov/features/ERO-2018.

Vu, H. 2020. “T Wish I Were Born Another Time: Unintended Consequences of Immigra-

tion Enforcement on Birth Outcomes.” Working paper. https://hoa-vu.github.io/research
/HoaVu-JMP.pdf.

Wadhwa, P. D., S. Entringer, C. Buss, and M. C. Lu. 2011. “The Contribution of Maternal
Stress to Preterm Birth: Issues and Considerations.” Clinics in Perinatology 38 (3): 351-84.

Wadhwa, P. D., C. Sandman, M. Porto, C. Dunkel-Schetter, and T. J. Garite. 1993. “The
Association between Prenatal Stress and Infant Birth Weight and Gestational Age at
Birth: A Prospective Investigation.” American Journal of Obstetrics and Gynecology
169:858-66.

Wang, J. S.-H., and N. Kaushal. 2019. “Health and Mental Health Effects of Local Immi-
gration Enforcement.” International Migration Review 53 (4): 970-1001.

Watson, T. 2014. “Inside the Refrigerator: Immigration Enforcement and Chilling Effects
in Medicaid Participation.” American Economic Journal:Economic Policy 6 (3): 313-38.

Williamson, H. A., M. LeFevre, and M. Hector. 1989. “Association between Life Stress
and Serious Perinatal Complications.” Journal of Family Practice 29 (5): 489-94.

Womack, L. S., L. M. Rossen, and J. A. Martin. 2018. “Singleton Low Birthweight Rates,
by Race and Hispanic Origin: United States, 2006-2016.” NCHS Data Brief No. 306.

Zhang, S., Z. Ding, H. Liu, Z. Chen, ]. Wu, Y. Zhang, and Y. Yu. 2013. “Association between
Mental Stress and Gestational Hypertension/Preeclampsia: A Meta-Analysis.” Obstet-
rical and Gynecological Survey 68 (12): 825-34.

358


https://doi.org/10.1186/s12884-015-0624-y
https://www.urban.org/features/state-immigration-policy-resource
https://www.urban.org/features/state-immigration-policy-resource
https://www.ice.gov/removal-statistics/2015
https://www.ice.gov/features/ERO-2018
https://www.ice.gov/features/ERO-2018
https://hoa-vu.github.io/research/HoaVu-JMP.pdf
https://hoa-vu.github.io/research/HoaVu-JMP.pdf

