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Abstract 
Stress, Resilience, and Place: Drivers of Perinatal Risk for Hispanic Mothers 

By Kaitlyn Stanhope 
 
A growing body of work links restrictive immigration policies and enforcement practices to 
adverse health outcomes for immigrants, their families, and communities. By creating a stressful 
environment before and during pregnancy, these policies may result in increased risk of adverse 
birth outcomes, including very preterm birth, for both foreign-born and U.S. born Hispanic 
mothers. The goal of this dissertation is to explore the effect of immigration policy related 
contextual stressors, protective supports, and place on the risk of very preterm birth to foreign-
born and U.S.-born Hispanic mothers across U.S. states.  
In aim 1, I fit multilevel models to estimate the effect of living in a state with a restrictive 
immigration policy climate on very preterm birth (VPTB) among foreign-born and U.S.-born 
Hispanic women. Conditional on state, county, and individual level confounders, living in a state 
in the most restrictive quintile of immigration climate was associated with an increase in the 
odds of very preterm birth among all Hispanic women (OR: 1.07 (1.04, 1.1)) without effect 
modification by nativity. In aim 2, I fit spatial Bayesian varying coefficient conditional 
autoregressive models to estimate the effect of adopting a 287(g) immigration enforcement 
agreement on very preterm birth rates to Hispanic women in the county. For foreign-born 
Hispanic women only, adoption of a 287(g) agreement was associated with a slight increase in 
the odds of VPTB (aOR: 1.04 (1.01, 1.12)). This effect varied spatially, with the strongest effects 
in counties in North Carolina and Virginia. In aim 3, I conducted surveys and in-depth interviews 
with pregnant Latina women in metro Atlanta, measuring stress and resilience-promoting factors. 
While the majority of women described experiencing at least one external stressor, many did not 
describe experiencing emotional stress reactions. In interviews, women described resilience 
promoting factors including reliance on family, maturation and growth following traumatic or 
challenging experiences across the life course, and a perceived capability to control their 
emotional reactions to stress.  
This dissertation contributes to the growing body of work demonstrating an association between 
exposure to restrictive immigration policies or enforcement practices and adverse birth 
outcomes. Future work should explore variation in women’s reaction to these environmental 
stressors and possible modifiers of the effect of immigration climate on health, including 
interpersonal and individual resilience-promoting factors.  
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Introduction 
 
 A growing body of literature provides evidence that living in a place with more restrictive 

immigration policies is associated with adverse health outcomes for Latino immigrants and 

potentially also US-born Latinos.1–3 The scholarship in this area has accelerated in the past five 

years,1–3 possibly in reaction to the fast-paced changes in immigration-related laws at local and 

state levels,4,5 as well changing federal enforcement priorities and practices.6,7 However, causal 

inference about the effects of immigration policies has been limited by a lack of clarity on how 

to operationalize immigration policy as an exposure, limited attention to potential biases in 

measuring the effects of immigration policy, and limited specification of mechanisms through 

which policies impact health. An epidemiologic perspective—articles written by or for 

epidemiologists with a practical focus on the determinants of disease—is mostly absent from this 

body of work (with notable exceptions8,9). By contributing expertise in causal inference and the 

determinants of population health, epidemiologists can enhance and extend our understanding of 

whether, when, and how immigration policies impact health—and what public health 

practitioners should do to ameliorate any adverse effects.   

 The immigration system in the United States is a patchwork of changing laws, policies, 

and enforcement priorities at multiple levels.7,10  To capture this complexity, many researchers 

examine immigration policy climate instead of single policies. Immigration climate might 

include policies, enforcement practices, or rhetoric related to immigrants in a given place and 

time. However, quantifying the overall effect of the set of policies governing any one place and 

time is challenging.11 Policies at federal, state, and local levels simultaneously define who is at 

risk of detention and deportation, what police priorities exist for seeking out and detaining 

undocumented immigrants, and what access immigrants have to resources.  
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 For example, in DeKalb County, Georgia, in 2019, immigrants are covered by the 

‘Welcoming City’ initiative from Metro Atlanta and the county police have publicly stated they 

will not sign a 287(g) enforcement agreement with Immigrations Customs Enforcement (ICE) 

and will limit cooperation with ICE in county jails.12,13 However, Georgia has a 287(g) 

agreement for state jails, as well as extremely restrictive state laws that, among other provisions, 

do not allow undocumented immigrants drivers licenses, deny immigrants Medicaid coverage for 

prenatal care or in-state tuition for state universities, and require employers to use E-verify (a 

system to confirm a potential hire’s immigration status).14 Immigrants in DeKalb county are also 

subject to changing federal policies, including the threat of changes to the Deferred Action for 

Childhood Arrivals (DACA) program. Finally, federal enforcement practices (detentions and 

deportations) vary spatially, without clear links to state or local policies.15,16 Thus, as researchers, 

do we characterize DeKalb County as having a supportive policy climate (at county and metro 

levels) and simultaneously a restrictive climate (at state and federal levels)?  Many researchers 

have approached this problem by creating an index, either by summing the number of restrictive 

policies,17 weighting policies by the expected population impacted,18 or using factor analysis to 

determine some essential set of policies to be included.19 However, while indices may capture 

complexity, they also divorce the immigration policy climate from the individual immigration 

policies, making it challenging to interpret results or call on decision makers to change specific 

policies.  

 While estimates of the effect of immigration policies on health may be biased for many 

reasons, two of the most concerning biases are confounding and selection bias. Generally 

researchers consider political climate (e.g., political party of governor, % voted for republican 

party in most recent presidential election), economic climate (e.g., % unemployed or % below 
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poverty level), and demographic composition (e.g., % non-citizens, % foreign-born, % Hispanic) 

as potential confounders of the effect of immigration policy on health. While a robust literature 

in political sciences describes the determinants of the passage of restrictive immigration policies, 

the link between these determinants and a given health outcome is often assumed, unmeasured, 

and only vaguely described.18,20 Anti-immigration sentiment is occasionally described as a 

potential confounder, but few authors have accounted for this in analysis.19 In addition, some 

researchers have found that anti-immigrant sentiment may increase following the passage of a 

restrictive immigration policy, suggesting that it may be a mediator, rather than a confounder of 

the effect of policies.21 One promising approach to account for confounding is to compare 

jurisdictions (e.g., municipalities, counties, or states) in which a given policy was passed to 

jurisdictions in which the same policy was considered but ultimately not passed.22,23 However, 

this approach requires comparable policies across jurisdictions and, in the case of policies 

introduced to state legislatures, may not fully account for the differences. In addition to 

confounding, potential selection bias is a key concern. Most studies of the effect of immigration 

policy on health conduct secondary data analysis of vital records, surveillance data, or survey 

data. However, there may be selection bias through at least two mechanisms. First, if the policy 

acts by increasing risk of deportation or detention, the individuals most vulnerable to the policy 

may be deported and not captured in the data source. Second, if the policy acts by increasing fear 

or mistrust of government, affected individuals may be less likely to participate in government-

led surveys, biasing effect estimates. Ultimately, each study should carefully consider sources of 

bias, which will depend both on the measure of policy, the target population, the specific health 

outcome, and the hypothesized mechanism through which the policy(s) impact health.  
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 Immigration policies may influence health outcomes through multiple mechanisms. 

Philbin (2018) categorized the mechanisms through which immigration policies may impact 

health into broad categories: changing access to social resources (e.g., education), changing 

access to health care (e.g., through changing eligibility for public insurance), changing access to 

material resources (e.g., through changing access to the Women, Infants, and Children program), 

or through structural racism, resulting in stress (e.g., by increasing the probability that 

individuals will be stopped by the police based on their apparent race/ethnicity/nationality).2  The 

final pathway, structural racism, may have the most wide-spread impact, theoretically affecting 

the health of not only immigrants impacted directly by changing policies, but also other members 

of the targeted immigrant group. Researchers have explored this pathway primarily through 

seeking a ‘spillover effect’ or an effect among U.S.-born Latinos in addition to foreign-born 

Latinos.2,8,24 

 Philbin’s conceptual framework does not include potential effects from increases in 

immigration enforcement intensity, which may also have important health impacts.2 Immigration 

enforcement practices (checking the papers of potential undocumented immigrants, detentions, 

deportations) may have both individual and population-level health effects.25 At individual level, 

family members of detained and deported immigrants suffer trauma and stress from family 

separation and uncertainty, as well as potential long-term financial consequences, given that 

men, often breadwinners, are most likely to be deported.23 In particular, children of deported 

parents may suffer long-term behavioral, mental, and physical health consequences.1 Rugh and 

Hall (2016) demonstrated how counties with increased likelihood of deportation had higher 

foreclosure rates among Latino families, theorizing that this was because of the deportation of 

breadwinners.23 At a population level, increased enforcement may change how Latino families 
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make decisions about how and when to seek care or may cause stress, resulting in poor health 

outcomes.26 Research in the Midwest following large workplace raids demonstrate an increase in 

perceived immigration enforcement stress, a decrease in self-rated health and an increase in low-

birth weight births among Latino families.9,27 Unfortunately, it is not yet clear how best to 

account for enforcement intensity when studying policies. In contrary to expectation, detention 

rates are only weakly correlated with policies such as 287(g) agreements.15 Thus, it is not clear 

how enforcement practices should be treated in the analysis of policies: as a confounder (as they 

may reflect anti-immigrant sentiment), mediator, or simply ignored (as is often done).  

 There are three critical gaps in the understanding of the mechanisms through which 

immigration policies impact health. First, researchers have generally taken a black box approach, 

measuring a policy (or policies) and health outcome, without measuring or, in some cases, 

describing the hypothesized pathway. For example, very few researchers have measured stress 

biomarkers or perceived stress in response to policy shifts or perceived policy climate.19,27 

Second, it is unclear whether actual policies or perceived policy climate ultimately results in 

changes in health outcomes. For stress, perceptions of policy may be more salient to health than 

actual policies. Ybarra (2018) showed that perceptions of policy climate were only weakly 

correlated with an objective measure of immigration policy climate in a national survey of 

Latinos.28 Third, only limited consideration has been given to disentangling the temporal 

relationships between immigration policies and health outcomes. Likely due to data limitations, 

most researchers have assumed no lag or a short lag time between the implementation of a policy 

and a given health outcome. While this may be appropriate for acute health outcomes (e.g., 

vaccine uptake, blood pressure), there may be an induction time of several years before 
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immigration policies could impact health outcomes such as cardiovascular risk profile or risk of 

adverse birth outcomes.   

 This dissertation adds to literature on the relationship between immigration policies and 

health in a few ways. First, I focus on an outcome known to be sensitive to the biologic 

embodiment of stress, very preterm birth. Second, I consider two distinct operationalizations of 

immigration policy climate. One, the Immigration Climate Index (ICI), accounts for complexity, 

and incorporates policies at state and local levels to quantify how supportive or restrictive the 

climate is for immigrants. The second, adoption of a 287(g) agreement, is a single policy, 

decided on by local administrators. Providing evidence on the health impacts of this policy 

allows decision-makers to better understand the possible consequences of their actions. Finally, I 

introduce nuance through survey data and qualitative interviews with pregnant Latina women, 

describing how they perceive stress and resilience in their lives.  

 I used Krieger’s Ecosocial Framework to develop and frame my dissertation work.29–31 

The Ecosocial Framework lends itself nicely to studying immigration climate. First, it 

incorporates a multilevel perspective, considering that exposures occurring at multiple levels 

may directly impact health. Political, economic, and social forces are embodied in the health of 

individuals through behaviors and physiologic changes. The cumulative effect of exposure to 

these forces across women’s life course is embodied in women’s health during pregnancy. 

Finally, the Ecosocial Framework explicitly demands that researchers consider accountability 

and agency in their work. As researchers, we should engage in ruthless self-examination, seeking 

transparency for why we address a given question and what may result from our work. It also 

means that we consider political, economic, and social forces as the results of decisions made by 

individual and state actors.  
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 The overall goal of this dissertation is to describe geographic variation in very preterm 

birth risk to Hispanic mothers, exploring the role of stress, social support, and place in 

determining risk. In my first aim, I consider how a cumulative measure of immigration policy 

climate is associated with very preterm birth to US-born and foreign-born Hispanic mothers. In 

my second aim, I consider spatial structure in the risk of very preterm birth to Hispanic mothers 

and the role of 287(g) adoption on increasing county rates of very preterm birth for US-born and 

foreign-born Hispanic mothers. Finally, in my third aim, I explore pregnant Hispanic women’s 

narratives of stress and resilience during the perinatal period through objective measurement of 

psychosocial wellbeing and in-depth qualitative interviews.  
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Aim 1. Restrictive sub-federal immigration policy climates and very 
preterm birth risk among US-born and Foreign-born Hispanic mothers in 
the United States, 2005-20161 
 

Introduction 
In the past 15 years, there has been a steep increase in the number of immigration-related laws 

introduced and passed in state legislatures.2,32 Though only occasionally explicitly related to 

health (e.g., by restricting access to Medicaid benefits), these policies may have pervasive effects 

on the health of immigrants and their families.33 As reviewed by Philbin (2016) and Wallace 

(2019), immigration-related laws may affect health through restricting or expanding access to 

public institutions, improving or worsening material conditions, or through causing chronic 

stress.3,34  

 

Chronic stress is a widely accepted determinant of perinatal health, including preterm birth.35–39 

Very preterm birth (VPTB, usually defined as live birth before 32 completed weeks gestation) 

represents a high-risk, homogeneous subset of all preterm birth (<37 weeks gestation). Infants 

born very preterm are at increased risk of infant mortality and long term morbidities compared to 

term or moderate preterm (32 to <37 weeks) infants.40  

 

Evidence is limited on whether and how immigration policies affect immigrant health generally 

or chronic stress-mediated health specifically. The goal of this analysis is to explore the role of 

 
1 Stanhope, K. K., Hogue, C. R., Suglia, S. F., Leon, J. S., & Kramer, M. R. (2019). Restrictive 
sub-federal immigration policy climates and very preterm birth risk among US-born and foreign-
born Hispanic mothers in the United States, 2005–2016. Health & place, 60, 102209. 
https://doi.org/10.1016/j.healthplace.2019.102209 
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immigration policy climate on risk of very preterm birth among Hispanic mothers by estimating 

the effect of living in a state with a more restrictive immigration policy climate on very preterm 

birth among Hispanic women. This analysis adds to our understanding by considering the impact 

of immigration policy climate on very preterm birth in both US-born and foreign-born Hispanics 

across the United States. 

 

Conceptual Framework 

 In order to frame our research questions and approach to answering them, we borrow 

core concepts from Krieger’s Ecosocial Framework.41,42 These allow us to understand and 

describe the hypothesized pathways and processes through which state-level immigration climate 

might impact individual women’s risk of preterm birth.  

1. Health is produced by political and social structures, occurring at multiple levels.  

 First, Ecosocial theory (like many other conceptual models of health), recognizes causal 

determinants of health at multiple levels. Immigration policies, enacted at state, county and 

municipal levels, might impact health directly (e.g., by determining eligibility for Medicaid or 

other social services) or indirectly by increasing stress and structural racism. Structural racism 

refers to societal level forces (e.g., laws, customs, institutions) that create and reinforce 

inequalities between groups.43 Immigration policies may increase stress and structural racism by 

excluding immigrants (or classes of immigrants) from privileges that allow for physical or 

economic mobility (e.g., access to driver licenses or public colleges), by facilitating police 

harassment of immigrants and those who look like immigrants (e.g., by passing laws that 

encourage police to check immigration status or to cooperate with Immigrations Customs 

Enforcement), or by increasing the actual or perceived risk of deportation for non-citizens.34,44  
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Though previous research has primarily focused on adverse effects of immigration-related laws, 

individual laws contribute to a complex immigration policy climate that may be supportive or 

restrictive as a whole. Immigration-related laws may support immigrants (e.g., by funding 

English as a second language programs or providing support for resettlement) or make life more 

challenging for immigrants (e.g., by restricting access to benefits such as the Women, Infants, 

and Children (WIC) program, facilitating police harassment, or targeting industries in which 

primarily immigrants are employed). Only rarely do immigrants in a place experience only one 

law at a time. Immigration policy climate refers to the total experience of all immigration 

policies in a given place and time, capturing the net effect of all laws in place at a time.45 The net 

effect may be more hostile (restrictive) or welcoming (supportive) towards immigrants. 

Immigration climate is intertwined with stress buffers and stress promotors at state, county, and 

individual levels (Figure 1).  

 State and local context, including stress buffers and stress promotors, may influence 

which policies are passed and individual vulnerability to those policies. For example, states may 

pass immigration policies in response to increases in the proportion of immigrants in the state 

who are undocumented.45 At a local level, living in a community with a high concentration of co-

ethnics and immigrants (an ethnic enclave) provides immigrants and their descendants with 

social capital and resources, resulting in improved mental and physical health.46 Finally, families 

provide immediate social support and material resources. For pregnant women and new mothers, 

having a partner, either through marriage or willing to give his information on the birth 

certificate, represents a health advantage, likely through increased partner support.47  

2. Experiences across the life course contribute to health.  
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 Second, Ecosocial theory incorporates life course theory, the idea that exposures, 

opportunities and experiences early in life may have long lasting consequences, even years or 

generations after they occur.38 For example, women born outside of the United States have a 

lower risk of adverse birth outcomes compared to US-born women of the same ethnicity.48,49 

This may be because a woman’s place of birth represents a broad set of early life experiences 

and exposures that proxy life course and transgenerational acculturation. To support this idea, we 

see that the patterns of the immigrant advantage vary by race and, among Hispanic women, 

specific origin group.50,51 Differing Hispanic origin groups represent different histories of 

migration and economic and political incorporation in the United States.52,53  

 Women’s ethnicity and place of birth impact their vulnerability to the effects of 

restrictive immigration policies. The recent wave of restrictive immigration policies has 

impacted Hispanic communities more than other immigrant communities, due to racial profiling 

in the application of restrictive policies and increased vulnerability (both perceived and actual) to 

immigration enforcement.15,44,54 Additionally, restrictive policies, particularly those that increase 

chronic stress, likely affect both immigrants and individuals who identify with immigrant groups 

(due to ancestry or ethnic identity) or who are perceived as members of immigrant groups.55 

Limited existing research shows that immigration policies impact health for both foreign-born 

and US-born Hispanics. Two recent papers have shown that living in a state with more restrictive 

immigration policies is associated with increased days of poor mental health and increased 

perceived discrimination for both US-born and foreign-born Hispanic residents.56,57  
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Figure 1. Application of ecosocial framework to illustrate relationship between immigration policy climate 
and causes of stress and resilience across multiple levels and across the lifecourse of Hispanic women, 
adapted from Krieger (2012).39,40 Arrows denote a possible link. Factors hypothesized to be primarily 
causing stress are denoted with a “-“  and those theorized to primarily buffer against stress with a “+”.  
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3. Social experiences become biology.  

 Finally, Ecosocial theory is grounded in the idea that individuals biologically embody 

their experiences, social status and position. Women who experience cumulative, chronic stress 

prior to their pregnancies embody these experiences through physiologic changes, resulting in 

higher risk of adverse birth outcomes.58 Chronic stress may increase risk of PTB through 

weathering of physiologic systems, changes in immune or neuroendocrine functions or 

maladaptive behavior (e.g., smoking or obesogenic diet).36 Experiences of chronic, contextual 

stress, including segregation and neighborhood disorder, have been linked to elevated risk of 

PTB.59 While research shows links between elevated stress and all preterm birth, VPTB 

represents the subset most likely to purely reflect the biologic embodiment of stress. Later 

preterm birth (34-36 weeks) is sensitive to changes in physician decision making and health care 

systems. Correspondingly, overall risk of PTB in the US has decreased in recent years due to 

successful interventions with physicians and health systems.60 VPTB, however, has remained 

constant in the US in recent years. We focus our analysis on VPTB as the subset of overall 

preterm birth most likely to be impacted by immigration climate through biologic embodiment of 

stress, rather than changes in overall health systems or physician decision making that may vary 

by state.  

 To our knowledge, only one paper examines how immigration policies may impact health 

exclusively through increasing chronic stress. Torche and Sirois found a decline in birthweight 

among foreign-born Latina women in Arizona who were pregnant during the debates over the 

passage of SB1070, a particularly notorious restrictive immigration law. Given that there was no 

reduction in access to care or economic opportunity before the passage of the law, the authors 

hypothesized the decline was likely due to stress.61 Further study is needed on how immigration 
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policies may impact objective health outcomes by contributing to structural racism and 

increasing chronic stress.  

 Building on this conceptual framework, we aim in this paper to answer the following 

questions: 

1) Does state level immigration policy climate predict variation in individual risk for 

very preterm birth?  

2) Does this association vary by an important proxy of life course experience, maternal 

nativity? 

Methods 

Data 
 Using information on maternal county of residence at delivery, we linked data from the 

2005-2016 US live birth file to data on state and county characteristics from the American 

Community Survey, data on county level immigration policies from the Department of 

Homeland Security, and the Immigrant Climate Index (ICI) database assembled by Pham and 

Pham.62 We excluded births to non-Hispanic women (-37,229,020), multiple births (-274,361), 

those missing gestational age (-120,111) or maternal place of birth (-36,223). In addition, we 

excluded all records for county/year combinations with fewer than 100 live births to Hispanic 

women for that county in that year (-526,863). The final analytic dataset contained a total of 

10,683,234 births to Hispanic mothers in 807 counties in 47 states from 2005-2016. 

Measures 
 We considered potential confounders of the relationship between immigration climate 

and very preterm birth (VPTB) at individual, county, and state levels. Though individual level 

variables may not cause changes in immigration climate, the distribution of individual 

characteristics may differ across places with different climates, resulting in different risk. We 

operationalized maternal age using a linear and quadratic term to reflect the j-shaped relationship 
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between maternal age and VPTB risk.63,64 We dichotomized parity into nulliparous and 

multiparous. We represented maternal nativity as US-born or foreign-born and specific Hispanic 

origin as a five-category variable (Mexican, Puerto Rican, Cuban, Central/South American, 

Other Hispanic). We consider nativity and Hispanic origin to proxy immigration history. Though 

they are imprecise measures of immigration history, we believe they represent both individual 

factors and information about the social context in which women grew up and currently live. 

Relationship status is operationalized here as a three-level variable indicating whether women 

were married at the time of delivery, unmarried but with information on the baby’s father on the 

birth certificate, or unmarried without any information on the baby’s father on the birth 

certificate.65–67 We consider this as representing varying levels of partner support.47  

 At the county level, we considered poverty, ethnic density, rurality, and immigration 

enforcement intensity as potential confounders. The percent of families below the federal 

poverty level represented county-level poverty and we categorized it into quartiles. We used the 

percent of the county’s population that was Hispanic to represent ethnic density and categorized 

it into quartiles. For both county level poverty and percent Hispanic, we used 5-year estimates. 

For example, for years 2005-2009, the 5-year 2005-2009 estimates were used. We classified 

counties as rural using the 2013 National Center for Health Statistics Urban-Rural Classification 

scheme if they were consider either noncore or micropolitan; otherwise they were considered 

urban.68   We considered 287(g) agreements as indicators of county-level enforcement intensity, 

as have previous authors.69 A 287(g) agreement with Immigration Customs Enforcement allows 

local police to participate in immigration enforcement activities.70 

 Finally, at the state level, we considered the proportion of foreign-born who were 

undocumented to potentially confound the relationship between immigration climate and VPTB, 
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by influencing both the passing of policies and risk of VPTB. We calculated the undocumented 

proportion of the state foreign-born population using one-year state estimates of the number of 

foreign-born residents from the American Community Survey and estimates of the number of 

undocumented individuals at the state level as produced by Passel & Cohn for the Pew Research 

Center.71 We used a two-year lagged proportion undocumented to represent the percent of 

undocumented residents the year prior to the one-year lagged ICI, as policies may be passed in 

response to growth in the size of the undocumented population.45 For estimates of the 2003 and 

2004 foreign-born population, the 2000 census estimate was used, as one-year estimates were not 

available for those years. Four states (Wyoming, North Dakota, South Dakota, and Montana) did 

not have estimated numbers of undocumented residents due to sparse numbers. For analytic 

purposes, we assumed that these states had the median undocumented proportion of all states. 

We divided the two-year lagged undocumented proportion into quartiles. 

 We measured immigration policy climate using the Immigration Climate Index. The 

Immigration Climate Index (ICI) is a continuous measure that represents the total effect of 

immigration policies in place for a state in a given year.45,62,72 While the process of calculating 

the index is described more completely in the preceding citations, briefly, each new policy 

enacted is assigned a value from -4 to 4 by evaluating the severity of impact on the lives of 

immigrants (1, negligible impact to 4, large impact), assigned a negative value if restrictive or a 

positive value if supportive and weighted by the proportion of the state population that it would 

legally affect (if not for the entire state). An example of a supportive policy is allocating funds 

for English as a second language education and an example of a restrictive policy is making 

driving without a driver’s license a jail-worthy offense in a state where undocumented 

immigrants are not allowed to get licenses. All policies in place for a given year (newly passed 
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and already in place) are summed to give the cumulative ICI. A cumulative ICI that is below 

zero represents an immigration climate that is, on average, restrictive, whereas a cumulative ICI 

above zero represents a climate that is, on average, supportive. The measure only includes 

policies enacted starting in 2005, assigning all states before that year a value of zero. The index 

is calculated each year, 2005-2016, and ranges from -788.9 to 684.2 (mean: -48.97, SD: 122.61). 

We used one-year lagged Immigration Climate Index (ICI) based on the hypothesis that this 

would represent the exposure immediately prior to and during the pregnancy. Based on the 

cumulative range of the ICI in the analytic sample of women, we divided the one year lagged ICI 

into quintiles (1st: -685 ≤ ICI < -60.5; 2nd: -60.5 ≤ ICI < -4.4; 3rd: -4.4 ≤ ICI < 0; 4th: 0 ≤ ICI < 

42.0; 5th: 42.0 ≤ ICI < 684).  

Analysis 
 We fit generalized linear mixed models with very preterm birth (VPTB) (live birth before 

32 completed weeks gestation) as the outcome and random effects for state and county in order 

to estimate the effect of restrictive immigration policy climate on VPTB. Our models included 

potential confounders at the individual level (parity, age, relationship status, nativity, and 

specific Hispanic origin), county level (poverty, rurality, 287(g) agreements) and state level 

(two-year lagged proportion of undocumented immigrants out of total foreign born). We also 

control for birth year. Our exposure was state level immigration policy climate, as 

operationalized by one-year-lagged Immigration Climate Index, divided into quintiles. To 

answer our first research question, we fit a logistic model, incorporating all of the above 

confounders as well as random effects for state and county of residence and calculated odds 

ratios comparing odds of VPTB across ICI quintiles. To answer our second research question, we 

fit a model allowing for modification of the effect of ICI by maternal nativity (US-born v. 

foreign-born). In order to assess effect modification on the additive scale, we fit linear risk 
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models with random effects for state and county and calculated risk differences comparing risk 

of VPTB across ICI quintiles. 

Sensitivity Analyses  
 We performed a number of sensitivity analyses. We replicated our final model using 

preterm birth (PTB) as the outcome. We expected that, if observed associations are due to 

experienced stress, risk of PTB would also be elevated, as PTB is also linked to elevated stress.  

Second, one year may not be the appropriate lag for ICI. We also conducted analyses using two-

year lagged ICI and current-year ICI. Two-year lagged ICI would capture the environment prior 

to conception, if the mother had been living in the state for at least two years prior to delivery. 

Current-year ICI might reflect the environment prior to the enactment of policies, potentially 

during the time in which they were debated and passed, reflecting changes in immigrant-related 

sentiment or anxiety about the policies themselves. As the ICI is correlated across years, we 

would not expect changes in the direction of association based on lag time but potentially 

changes in the strength of association.   

 Finally, we conducted a negative control analysis, in which we repeated the model 

estimating the effect of living in a state with a more restrictive immigration climate using 

populations of US-born non-Hispanic white mothers and non-Hispanic black mothers. While 

evidence suggests that US-born Hispanic populations experience spillover effects of restrictive 

immigration policies,56,69 US-born non-Hispanic women are unlikely, in general, to experience 

stress from these policies. We repeated the exact model except specific Hispanic origin was 

excluded. If the estimated effect of ICI were similar to that among Hispanic women, this would 

suggest that the observed effect was not due to the ICI but rather some other, geographically 

varying factor affecting the health of both Hispanic and non-Hispanic women. To create this 

dataset, we began with the same counties included in the analytic dataset for Hispanic women. 
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Then, we excluded counties with fewer than 100 births for a given county/year combination for 

non-Hispanic white and non-Hispanic black women, separately. The final analytic dataset 

contained 19,907,518 births in 807 counties in 47 states for US-born non-Hispanic white women 

and 4,903,209 births in 484 counties in 44 states for US-born non-Hispanic black women.  

Results 

 In the analytic dataset, 1.5% of births to Hispanic mothers were very preterm and 10.6% 

were preterm (Table 1). Mothers who lived in states with the most restrictive immigration 

climates (quintile 1 of ICI) were more likely to have a very preterm (1.6% v. 1.3%) or preterm 

birth (11.2% v. 8.7%) than those who lived in the most supportive immigration climates (quintile 

5). Maternal characteristics (age, specific Hispanic origin, nativity, education, parity) were 

similar across quintiles 1 and 5. Mothers living in states with more restrictive immigration 

climates were more likely to live in a rural county and live in a county with a 287(g) program in 

place. The average two-year lagged proportion of estimated undocumented residents out of the 

foreign-born population was higher in states with a lower (more restrictive) ICI (0.4 v. 0.2). 

Mothers living in states with more restrictive immigration climates lived in counties, on average, 

with a lower percent foreign-born residents (18.2% v. 28.2%). The percent of Hispanic residents, 

percent of families living below the federal poverty line, and percent of residents without a high 

school education were similar in states in the highest and lowest quintiles of ICI. 
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Table 1. Maternal and place-based characteristics of 10,683,234 Hispanic women delivering a live born 
infant in 47 US states and 807 counties between 2005-2016  

ICI Quintile 1 

(most restrictive) 

ICI Quintile 5 

(most supportive) 

Total 

(with ICI q. 2 - 4) 

 n=396,244 n=340,047 n=10,683,234 
Maternal Characteristics % (n) or mean (SD) % (n) or mean (SD) % (n) or mean (SD) 

Maternal Age 26.8 (6.2) 27.5 (6.2) 26.9 (6.2) 
Gestational Age 38.6 (2.4) 38.8 (2.2) 38.7 (2.3) 
Birth Weight 3,277 (527.6) 3,323 (527.8) 3,299.2 (530.1) 
Very Preterm  1.6 (35,976) 1.3 (29,439) 1.5 (160,270) 
Preterm 11.2 (255,397) 8.7 (204,500) 10.6 (1,130,391) 
Very Low Birthweight  0.9 (20,214) 0.8 (19,348) 0.9 (93,468) 
Low birth weight 6.0 (137,529) 5.2 (121,679) 5.7 (606,269) 
Specific Hispanic Origin 

   

Mexican 69.9 (1,595,571) 72.8 (1,704,970) 63.8 (6,818,865) 
Puerto Rican 2.8 (63,831) 3.3 (78,316) 6.9 (739,501) 
Cuban 1.2 (28,026) 0.4 (9,227) 1.9 (203,318) 
Central/South American 11.1 (252,372) 10.7 (250,089) 15.3 (1,631,875) 
Other/Unknown Hispanic 15.1 (344,087) 12.8 (298,884) 12.1 (1,289,675) 
Primiparous 29.3 (669,964) 30.4 (711,423) 30.3 (3,237,675) 
Relationship Status 

   

Married 49.7 (1,135,542) 46.4 (1,085,579) 47.6 (5,082,707) 
Unmarried, w/ paternal info  38.0 (868,032) 45.7 (1,070,502) 41.1 (4,395,445) 
Unmarried, w/o paternal info  12.3 (280,313) 7.9 (185,405) 11.3 (1,205,082) 
Maternal Education 

   

8th grade or less 10.4 (236,780) 11.4 (267,602) 13.6 (1,451,853) 
Some high school 22.1 (505,031) 21.7 (508,068) 23.3 (2,487,807) 
High school grad 27.5 (627,763) 30.5 (713,672) 27.7 (2,957,279) 
Some college/associates 20.4 (466,624) 23.3 (546,098) 19.2 (2,049,020) 
College or more 9.6 (218,775) 9.8 (228,287) 9.2 (980,854) 
Missing 10.0 (228,914) 3.3 (77,759) 7.1 (756,421) 
Foreign-born 49.0 (1,118,175) 49.3 (1,154,195) 55.7 (5,947,589) 
Place Based Measures 

   

% w/o High School Diploma 18.3 (8.5) 19.6 (6.0) 18.4 (7.4) 
% Foreign-born 18.2 (9.1) 28.2 (8.1) 22.5 (11.4) 
% Hispanic 37.7 (25.2) 38.8 (13.6) 33.5 (20.6) 
% living below FPL 18.4 (6.5) 16.6 (4.8) 16.3 (6.0) 
% on Public Assistance 2.1 (0.8) 4.1 (1.8) 2.9 (1.6) 
Rural County at Delivery 7.1 (162,168) 0.8 (17,472) 4.9 (526,443) 
Living in County w/ 287g 31.6 (721,648) 16.1 (375,816) 15.2 (1,618,030) 
Est. proportion undocumented to 
of foreign-born residents, state  

0.4 (0.1) 
 

0.2 (0.0) 0.3 (0.1) 

ICI quintile 1= states with ICI < -60.5; ICI quintile 5= states with >42.0; ICI=Immigration Climate Index; 
w/=with; w/o=without; FPL=federal poverty level; Est.=estimated 



 

 

 The ICI changed dramatically over the twelve included years. All states began at a 

neutral ICI of zero in 2005, when scoring began, which falls in the fourth quintile of the ICI. 

Between 2005 and 2010, there was limited legislative activity and only a few states moved out of 

the third or fourth quintiles of ICI. However, between 2010 and 2016, states showed dramatic 

annual shifts, with shifts of up to 50 points over a 1 year period (representing over 12 new 

policies passed in that year). While many states changed quintiles, going from neutral to mildly 

negative to very negative or neutral to positive, switches from a negative to a positive trajectory 

over the twelve years were rare (<1% of all annual changes). Arizona and California were the 

negative and positive outliers, respectively, in every included year. Figure 3 shows trajectories 

for 6 example states. In a model controlling for individual and county characteristics, as well as 

Figure 2. Trajectories of the Immigration Climate Index (Pham, 2018) over time in 6 example 
states, 2005-2016 
 



 

 

year and proportion of foreign-born residents who were undocumented, women living in states in 

the lowest (most restrictive) quintile of one-year lagged ICI had 7% higher odds of delivering a 

very preterm infant compared to women living in states in the highest quintile of one-year lagged 

ICI (aOR: 1.07 (1.04, 1.10)) (Table 2). There was some evidence of a dose response, with the 

strongest observed association comparing the most restrictive quintile of ICI (1) to the supportive 

quintiles (4,5) and smaller associations comparing the most restrictive to a neutral quintile (3) or 

restrictive but less restrictive (2). The association between ICI and preterm birth was similar 

though slightly stronger (aOR: 1.09 (1.08, 1.10)). 

Table 2. Estimated effect on very preterm birth (VPTB, <32 weeks) and overall preterm 
birth (PTB, <37 weeks) risk comparing living in a state with a more restrictive 
immigration climate (lowest quintile of ICI) to living in a state with a less restrictive 
immigration climate (referent), as measured by the one-year lagged Immigration 
Climate Index, Hispanic mothers in the United States, 2005-2016, N=10,683,234  

Very preterm birth Preterm birth  
aOR* (95% CI) aOR (95% CI) 

ICI 1 v. 5 1.07 (1.04, 1.1) 1.09 (1.08, 1.1) 
ICI 1 v. 4 1.07 (1.04, 1.11) 1.06 (1.05, 1.08) 
ICI 1 v. 3 1.06 (1.03, 1.1) 1.04 (1.03, 1.06) 
ICI 1 v. 2 1.03 (1.00, 1.05) 1.01 (1.00, 1.02) 
*All odds ratios adjusted for maternal age, relationship status, nativity, specific 
Hispanic origin, education, county level poverty, ethnic density, rurality and 
participation in a 287(g) agreement, year, and state level proportion of undocumented 
residents out of total foreign-born 

 

 In a linear risk model allowing for interaction between maternal nativity and ICI, there 

was some heterogeneity between risk differences for US-born and foreign-born women (Table 

3). For US-born women, the risk of both VPTB and PTB was not elevated in quintile 1 (most 

restrictive) compared to quintile 2 or 3. However, for foreign-born women, risk remained 

elevated comparing quintile 1 to quintiles 2-5 (Table 3).  

 



 

 

Table 3. Estimated effect (risk difference per 1000 live births) on VPTB and PTB of living in a state 
with a more restrictive immigration climate to living in a state with a less restrictive immigration 
climate, as measured by the Immigration Climate Index (ICI), US-born and foreign-born Hispanic 
mothers in the United States, 2005-2016, N=10,683,234  

Very preterm birth Preterm birth  
US-born Foreign-born US-born Foreign-born  

aRD* (95% CI) aRD* (95% CI) aRD* (95% CI) aRD* (95% CI) 

ICI 1 v. 5 0.96  (0.49, 1.44) 0.81 (0.35, 1.27) 7.95  (6.7, 9.19) 5.23 (4.01, 6.45) 
ICI 1 v. 4 0.44 (-0.13, 1) 1.25 (0.71, 1.79) 3.16  (1.7, 4.62) 5.52 (4.11, 6.93) 
ICI 1 v. 3 0.28 (-0.33, 0.89) 1.20 (0.65, 1.76) 1.37 (-0.19, 2.93) 4.26 (2.82, 5.71) 
ICI 1 v. 2 0.29 (-0.15, 0.72) 0.53 (0.13, 0.92) -0.81 (-1.94, 0.31) 2.35 (1.31, 3.39) 
aRD: adjusted risk difference per 1000 live births 
Risk differences adjusted for maternal age, relationship status, nativity, specific Hispanic origin, 
education, county level poverty, ethnic density, rurality and participation in a 287(g) agreement, year, 
and state level proportion of undocumented residents out of total foreign-born 

 

 Our models incorporate other stress-promotors and reducers in the lives of Hispanic 

women. We present the estimated effects of these factors on risk of VPTB for comparison, 

conditional on ICI and the other state, county, and individual covariates, without interaction by 

nativity (Table 4). Relationship status showed the strongest association with very preterm birth 

risk. Compared to unmarried women with no paternal information on the birth certificate, 

married women had a 40% lower odds of VPTB (aOR: 0.60 (0.59, 0.60)) and unmarried women 

with the baby’s father’s information had a 24% lower odds of VPTB (aOR: 0.76 (0.75, 0.77)). 

Ethnic density, a community level social support indicator, had no association with the odds of 

VPTB. Of hypothesized stress-promoting factors, only living in a county with the highest 

percentage of families below the federal poverty line (highest quartile compared to lowest 

quartile) increased odds of VPTB. Living in a county with a 287(g) program in place or a state in 

the highest quartile of proportion undocumented had no association with VPTB risk among 

Hispanic mothers. Consistent with previous research, US-born women had a higher odds of very 

preterm birth (aOR: 1.11 (1.09,1.12)). 



 

 

Table 4. Estimated effects on VPTB of stress-promoting and stress-reducing factors, no 
interaction model, births to Hispanic women in the United States, 2005-2016, N=10,683,234 
Variables OR (95% CI) 

ICI 1 v. 5 1.07 (1.04, 1.1) 
Social Support Indicators 
Relationship Status  
Married  0.60 (0.59, 0.6) 
Unmarried with father’s information  0.76 (0.75, 0.77) 
Unmarried without father’s information (referent)  
Percent Hispanic (County) Quartile 4 v. 1 0.98 (0.95, 1.01) 
Stress Indicators 
287g yes/no (County) 0.99 (0.97, 1.02) 
Percent below FPL (County)   
(Highest Quartile v. Lowest Quartile) 

1.08 (1.04, 1.11) 

Est. proportion undocumented (of all foreign-born residents) (State) 
 (Highest Quartile v. Lowest Quartile) 

1.00 (0.96, 1.04) 

US-born v. Foreign-born 1.11 (1.09, 1.12) 
*Adjusted for maternal age, relationship status, nativity, specific Hispanic origin, county level 
poverty, ethnic density, rurality and participation in a 287(g) agreement, and state level 
proportion of undocumented residents out of total foreign-born 

 

 For a sensitivity analysis, we replicated our final model among US-born non-Hispanic 

white mothers and non-Hispanic black mothers. The results showed distinct associations from 

Hispanic women (Figure 4). Among US-born Hispanic women, living in a state in the lowest 

quintile of one-year lagged ICI (most restrictive) was associated with an increase of 1 additional 

very preterm birth per 1000 live births (aRD: 0.001 (0.0005, 0.001), (aOR: 1.07 (1.04, 1.10))). 

Among US-born non-Hispanic white mothers, living in a state in the lowest quintile of one-year 

lagged ICI resulted in an increase of 0.3 additional very preterm births per 1000 live births (aRD: 

0.0003 (0.00003, 0.0005); aOR: 1.03 (1.01, 1.06)) compared to living in the highest quintile of 

one-year lagged ICI. When comparing risk across quintiles 1 and 3 or 1 and 2, there was no 



 

 

association among US-born non-Hispanic white mothers. Among US-born non-Hispanic black 

mothers, there was no association between living in a state in the lowest quintile of one-year 

lagged ICI and VPTB or any other quintile comparison.   

*Risk differences adjusted for maternal age, parity, county level poverty, percent Hispanic 
and participation in a 287(g) agreement and state level proportion of undocumented 
residents out of total foreign-born. Models for Hispanic mothers also adjusted for specific 
maternal origin group.  
 

Figure 3. Risk differences* and 95% confidence intervals comparing very preterm birth 
risk women living in the first (most restrictive) quintile of Immigration Climate Index 
compared to women living in the second quintile (less restrictive), third quintile (neutral), 
fourth quintile (somewhat supportive) or fifth quintile (most supportive), 2005-2016 US 
live births, for US-born women only stratified by race/ethnicity.  
 



 

 

 We conducted three other sensitivity analyses. For both research question 1 (no 

stratification) and 2 (effect modification by maternal nativity), the estimated effects were 

consistent when using a one-year, two-year, or no-lag ICI. (Table 5).  In a sensitivity analysis 

(not presented), including observations missing education and imputing maternal education at 

universally high or universally low values did not change our effect estimates. For analytic 

purposes, we imputed the median proportion undocumented in four states with missing values 

for estimated number of undocumented residents. To test this assumption, we reran the analyses 

with the 25th percentile and 75th percentile imputed instead. This did not change our results 

meaningfully (analysis not presented). 

 

Table 5. Sensitivity analysis: Estimated effect on VPTB  of living in a state with a more restrictive 
immigration climate compared to living in a state with a less restrictive immigration climate, as 
measured by the Immigration Climate Index (ICI), US-born and foreign-born Hispanic mothers in 
the United States, 2005-2016, N=10,683,234 
 All Hispanic 

Mothers 

US-born Hispanic 

Mothers 

Foreign-born Hispanic 

Mothers 

 aOR* (95% CI) aRD* per 1000 live 

births (95% CI) 

aRD* per 1000 live 

births (95% CI) 

Varying the lag-time for 
ICI, Hispanic mothers 

   

2-year lagged ICI 1 v. 5 1.06 (1.03 - 1.09) 0.91 (0.43 - 1.4) 0.49 (0.01 - 0.96) 
no-lag ICI 1 v. 5 1.07 (1.04 - 1.11) 0.96 (0.46 - 1.46) 0.82 (0.34 - 1.31) 
*Adjusted for maternal age, relationship status, nativity, specific Hispanic origin, county level 
poverty, ethnic density, rurality and participation in a 287(g) agreement, and state level proportion 
of undocumented residents out of total foreign-born  
 

Discussion  

 Living in a state with more restrictive immigration policy climate was associated with a 

slight increase in the odds of very preterm birth, after controlling for individual, county, and state 

level confounders. Some of the stressors and buffers included as confounders were 

independently associated with VPTB. Independent of these, state level lagged ICI predicted 



 

 

additional risk of VPTB among Hispanic women. The immigration policy climate association 

was consistent across US-born and foreign-born Hispanic women, supporting the idea that 

restrictive immigration policies may affect not only immigrants but also those associated with or 

perceived as members of immigrant groups.55  

 The slight increase in the odds of VPTB for mothers exposed prenatally to more 

restrictive immigration policy climates is consistent with the moderate increase in odds of a low 

birth weight birth following a major immigration raid, the slight decrease in birthweight 

following debates over the passage of Arizona’s SB1070, and other research on the impact of 

place-based chronic stressors on health outcomes.8,59,73 The effect size  of living in a state in the 

most restrictive quintile of Immigration Climate Index on VPTB was similar in magnitude to that 

of living in a county with the highest proportion of families living below the federal poverty 

level in our model. This supports the idea that contextual level stressors produce slight but 

meaningful increases in risk for Hispanic mothers. In addition to the serious health implications 

for babies born preterm, preterm birth is a significant financial burden to families and health 

systems, with VPTB representing the most expensive (and riskiest) births. Cost estimates vary, 

but the immediate medical cost of one very preterm birth is at least $46,400 and likely much 

higher, not including long term health impacts.74,75 Thus, even slight increases in the incidence of 

VPTB have enormous financial impacts at a population level.  

 The observed association of immigration policy climate was similar across a two-year, 

one-year, and no-lag model. This may be due to autocorrelation of context over time or suggest 

that the observed association may be a mix of the effects of anticipation of the passage of 

policies and experience of the policies. Additionally, anti-immigrant sentiment alone may elevate 

risk of adverse birth outcomes. Krieger and colleagues found an effect of anti-immigrant 



 

 

sentiment (operationalized as the time period before the 2016 United States presidential election) 

on birth outcomes among Latina women in New York City.76 It may also reflect the fact that, 

while the ICI does change dramatically across years, only rarely do states switch between 

quintiles of ICI over a one year change. We replicated our analysis using preterm birth as the 

outcome and found similar results, supporting our overall inference.  

 To consider the possibility that states with more restrictive immigration climates also 

have other confounding differences in policy or socioeconomic context, we fit our final fully-

specified model among US-born non-Hispanic white and non-Hispanic black mothers, under the 

assumption that while broader socioeconomic context might impact other race/ethnic groups, the 

effects of immigration climate would likely be more specific to Hispanics.44,77 We did not 

observe any association between ICI and birth outcomes among non-Hispanic black mothers, 

supporting our inference. Among US-born non-Hispanic white mothers, a similar, weaker 

association was observed without the dose response pattern seen among Hispanic mothers. The 

reason for this may be residual confounding due to some state-varying factor that is associated 

with VPTB risk among both Hispanic and non-Hispanic white mothers. However, it is unclear 

what state-varying factor would not also affect non-Hispanic black mothers. It may be that white 

women living in states in the fifth, most supportive quintile of ICI (e.g., California, New York) 

have access to greater resources or socioeconomic advantage compared to white women in the 

most restrictive quintile of ICI (e.g., Georgia, Arizona), accounting for the elevated risk in 

quintile 1 compared to quintile 5 observed among white women. Finally, the subset of counties 

with sufficient births (>99) to non-Hispanic black women may differ from the subset for non-

Hispanic white women in a way that influenced the results.  

 



 

 

 Our analysis has several limitations. First, birth certificates do not capture data on a 

number of key covariates at the individual level, including immigration documentation status and 

length of time in the United States. Both of these variables would likely modify how Hispanic 

women would be impacted by immigration laws. Second, birth certificates have a number of 

known data issues, including a high percentage of missing data on certain variables and some 

misclassification. In our sample, some observations were missing information on nativity or 

gestational age and were excluded prior to geographic exclusions (156,334). This could bias the 

results if the women excluded were systematically different. For example, there would be bias if 

women who had a very preterm birth were less likely to complete these areas on the birth 

certificate and more likely to live in states with restrictive immigration policy climates. 

 Following those exclusions (nativity and gestational age), the only individual covariate 

missing in our sample was maternal education. Misclassification of gestational age and maternal 

ethnicity on the birth certificates was rare in available validation studies.78–80 Third, the measure 

of immigration policy climate does not consider policies in place before 2005, assigning all 

states an index of zero in 2004, though some states may have already had restrictive or 

supportive policies in place.72 As 2004 precedes the period of greatest activity for state 

legislative action on immigration, we do not expect this to have a significant effect on our 

analysis.32,34 However, we recognize that policies in place prior to 2005 may have contributed to 

immigration policy climate in ways we are unable to capture using the Immigration Climate 

Index (ICI). Finally, birth certificates represent a cross-sectional view of the population and we 

cannot know how similar the populations in each state are across years. Over the 12 years 

included in the analytic dataset, the populations of Hispanic mothers in each state may have 

shifted, challenging our ability to compare across years within states. While adjusting for 



 

 

maternal nativity and specific Hispanic origin may capture some of this change, there are likely 

other changing factors that we were not able to capture which may influence risk. However, 

there is no evidence to suggest that changing demographics affect immigration climate beyond 

the proportion of undocumented residents, for which we have controlled.  

 Our analysis also offers several strengths. First, birth certificates are a census of births in 

the United States, capturing vulnerable populations of women who are unlikely to be included in 

population-based epidemiologic studies. Second, we use a comprehensive, time-varying measure 

of immigration policy climate that was developed by a legal expert and an economist. Though 

some subjective judgement is implied in the rating of policies for inclusion in the ICI, the 

subjectivity is likely not related to very preterm birth (or other health outcomes). This measure 

allowed us to consider the simultaneous, cumulative impact of multiple policies in place at one 

time. Though we are unable to tease out specific pathways through which individual laws 

influence health, our measure allows us to model laws as women would experience them – 

cumulatively. This adds to previous research which has considered only the associations with 

one policy or even the more comprehensive approach by Haztenbuehler et al. that considered 14 

policies across four domains.57 Though we chose to categorize the ICI, our estimates were robust 

to categorization of ICI and consistent across decile and quartile categorizations (analyses not 

presented). Finally, the measures of stress we considered, immigration policy climate, 

immigration enforcement intensity, and county level poverty, are exogenous factors that are 

potentially modifiable by policy action and not dependent on self-report or underlying individual 

factors.   

 



 

 

 The effect of immigration policy climate on the stress levels and health of Hispanic 

mothers is likely intertwined with the effect of anti-immigrant sentiment and immigration 

enforcement. Anti-immigrant sentiment, immigration enforcement, and immigration policy are 

themselves intertwined.81 Further study is needed to disentangle these factors and to identify 

potentially protective interventions or strategies to prevent adverse birth outcomes among 

affected women. Immigration climate is ecologic in nature. However, the experience of stress 

from immigration policy climate is likely heterogeneous with some women affected more than 

others due to individual, familial, or geographic characteristics. In our analysis, we did not find 

meaningful additive effect heterogeneity across maternal nativity groups (US v. foreign-born) 

and were unable to consider legal status as a potential effect modifier. Future researchers should 

consider innovative ways to explore the pathways through which immigration policy climate 

may be associated with stress and health outcomes among Hispanic women. For example, 

women with partners who are also foreign-born or otherwise vulnerable to the effects of 

immigration enforcement may experience more stress. Finally, two elements of Ecosocial theory 

which we were unable to incorporate in our analysis are the ideas of accountability and agency. 

While the Immigration Climate Index reflects the fact that multiple polices are experienced at 

once, it divorces the possible effects of the policies from the groups and individuals responsible 

for passing then and capable of changing them. Future researchers might consider innovative 

ways to assess whether specific policy actions increase experienced stress, while accounting for 

overall immigration climate. More information on Hispanic women’s lived experiences of stress 

from immigration policies, enforcement, and anti-immigrant sentiment will elucidate the role of 

immigration policies in increasing perinatal risk among US-born and foreign-born Hispanic 

women.  



 

 

Aim 2. Spatial Variation in Very Preterm Birth to Hispanic Women 
Across the United States: The Role of Intensified Immigration 
Enforcement 
 
Background 

Political debate in the United States around immigration is reflected in a maze of state 

and local policies and practices related to immigrants.82 Immigration policies and enforcement 

practices may have extensive health effects, though current research is limited.34,83 Immigration 

policies, interwoven in the social context, act to reinforce existing sentiment towards immigrants 

and may have wide-reaching impact on the lives of immigrants, their families, and communities. 

Variation in how, when, and where policies were implemented in the United States over time 

allows for studying the effect of specific immigration policies or enforcement practices. The 

“health in all policies” approach asks decision makers to consider the (potentially unintended) 

health effects of policies in all areas.84 Considering the possible impact of specific local 

immigration policies and practices on health can inform local decision making and improve 

population health.  

 Intensified immigration enforcement has been linked to increased risk of low birthweight 

and preterm birth, food insecurity, mental distress, and poor self-rated health for Hispanic 

immigrants and, in some cases, all Hispanic individuals.69,73,85–87 Intensified immigration 

enforcement activities include increased numbers of detentions and deportations, workplace or 

home raids, and traffic stops. These activities result in increased risk of deportation for 

undocumented and documented non-citizens.88 Enforcement activities may impact the health of 

immigrants, their families and entire communities through multiple pathways, including reduced 

access to health care or material resources, increased mistrust of public institutions, or through 

increased stress.34,83 Some have conceptualized restrictive immigration policies and enforcement 



 

 

practices as a form of structural racism, impacting health for not only immigrants but also those 

who identify with or are perceived as members of immigrant groups. For example, restrictive 

immigration policies may impact the health of both US-born and foreign-born Hispanic 

individuals, through chronic stress resulting from structural racism.34,83,89 

 We focus on one local-level policy, the partnership of local police and Immigration and 

Customs Enforcement (ICE) to detain undocumented immigrants. Since 2005, the number of 

deportations per year has steadily increased, with interior removals (non-border crossing) 

peaking in 2009.88  In addition, the patterning of deportations has changed. Since 1996, different 

programs have allowed for partnerships between local police and ICE to carry out enforcement 

activities.6,7,82 One such program, the 287(g) program, begun in 1996, allows individual police 

departments to apply for and receive funding and training to conduct immigration enforcement 

activities.70,90 While the stated goal of the program was to leverage police resources to target 

undocumented immigrants who had committed crimes, many police departments used the 

program to target all potentially undocumented immigrants.91–94 Overall, the proportion of 

individuals removed from the interior with no criminal conviction or only a traffic-related 

violation increased between 2003-2015, particularly among women and Latinos.88  

 In 2009, the Government Accountability Office report to Congress on the 287(g) program 

described a lack of oversight, disproportionate number of arrests for traffic-related violations, 

and use of racial profiling language in its implementation in 29 reviewed districts.94 Police 

departments set up traffic stops in primarily Latino neighborhoods, conducted workplace raids, 

and, in many cases, used the law to harass entire communities.91,92 Local evidence shows that, 

following implementation of 287(g) programs, police officers targeted individuals who ‘looked 

like’ possible undocumented immigrants – namely, Hispanic individuals. In an analysis of police 



 

 

driver’s license-related arrest narratives before and following the implementation of 287(g) in 

Davidson County, Tennessee, Donato and Rodriguez found a marked increase in the use of terms 

like “foreignness” to describe the reasons for a traffic stop following program implementation.92 

In a qualitative study in North Carolina, Hispanic participants described increased worry and 

mistrust of government following implementation of a 287(g) program.87 Thus, the 287(g) 

program may act to increase experienced stress for Hispanic communities, potentially resulting 

in poor health outcomes.   

 Increased chronic stress prior to and during pregnancy, at individual, interpersonal, and 

environmental levels is associated with increased risk of preterm birth.95 Though biological 

mechanisms have not been completely described, this risk likely stems from weathering of 

physiologic systems, changes in neuroendocrine or immune system responses, or maladaptive 

behaviors (e.g., smoking) in response to increased chronic stress.96 Previous research has linked 

environmental level stressors (e.g., segregation or debates over an omnibus immigration law) to 

increased risk of adverse birth outcomes (preterm birth, low birth weight).59,97 In this study, we 

focus on very preterm birth (VPTB, defined as live birth <32 weeks completed gestation), as a 

homogenous, high risk subset of preterm births.  

The 287(g) program can be considered as a spatially varying, environmental stressor. 

Local jurisdictions choose to participate in 287(g) and administer much of the program, resulting 

in variations in where, when, and how adoption of 287(g) programs take place. Generally, 

immigration enforcement intensity varies spatially, due to local and state policy context and 

differences in policy implementation.6,90 The effects of enforcement may not be restricted to 

participating jurisdictions. For example, members of nearby communities may travel through, 

and thereby be affected by 287(g) programs without living within that jurisdiction. This produces 



 

 

spatial spillover because the impact of the policy is not geographically isolated. The health 

effects of immigration enforcement may also vary by characteristics of place. For instance, 

geographically diverse social and political climates including varying levels of access to 

community, health, economic, and political resources, may either buffer or exacerbate the effects 

of local 287(g) participation. Because of the potential for spatial spillover of the effects of 287(g) 

participation and the heterogeneity in other place-based factors, we consider the question of the 

effect of 287(g) on VPTB in an explicitly spatial framework. This allows us to explore both 

residual autocorrelation that could bias estimates and whether the effect of 287(g) participation 

may impact health in different ways in different places, depending on geographic characteristics.  

The goal of this paper is to estimate the effect of adoption of a 287(g) immigration 

enforcement agreement on county-level VPTB rates among US-born and foreign-born Hispanic 

women.   

Research questions:  
1) What is the overall effect of local adoption of a 287(g) immigration enforcement 

agreement on county-level VPTB rates among Hispanic women?  

2) Does the effect of 287(g) participation on VPTB rates vary by maternal nativity (US-born 

v. foreign-born)?   

3) Does the effect of 287(g) participation on VPTB rates vary spatially due to unmeasured 

factors? 

Methods 

Population 
We used data from the 2005-2016 US live birth file, excluding records missing 

gestational age (120,111), missing ethnicity (358,584), to non-Hispanic women (36,870,436), 

non-singleton (274,361), or missing (36,223) or invalid (81,800) maternal place of residence at 

delivery. We created a dataset aggregated at the level of county-year and included all county-



 

 

year combinations with non-zero numbers of births to Hispanic women (11,210,097 births). We 

used information on maternal residence to link birth certificate data to five-year estimates from 

the American Community Survey (ACS) on county-level percent Hispanic residents, percent of 

individuals living below the federal poverty level, and percent foreign-born.98 We also used 

maternal residence to link birth data to information from the Department of Homeland Security 

on whether any police jurisdiction within the county had a 287(g) agreement with Immigrations 

Customs Enforcement in place for that year.99,100 We did not consider statewide 287(g) 

agreements (e.g., with the Massachusetts State Department of Corrections). 

 Key constructs and measures 
We summed births at the county level for each year to create county-year-specific counts 

of births by gestational age. We estimated VPTB rates as the proportion of VPTBs among live 

births. Though 287(g) agreements occur at a jurisdiction level, their effects may occur at multiple 

levels including community (through increased worry or fear), interpersonal (through the 

detention or deportation of family members or neighbors), and individual (through increased 

police contact). We considered community and individual level confounders and potential 

modifiers of the effect of 287(g) on VPTB risk. At an individual level, we controlled for 

maternal nativity (US-born v. foreign-born) and specific Hispanic background (Mexican, Puerto 

Rican, Cuban, Central/South American, or other Hispanic). At a county level, we controlled for 

percent Hispanic (as a proxy for ethnic density), percent of residents who were foreign-born, and 

percent of families below the federal poverty level. We control for year to account for secular 

trends. Our exposure was dichotomous, whether any jurisdiction in the county had a 287(g) 

agreement in place for that year.  



 

 

Analysis  
To address all research questions (above), we estimated multilevel spatial Bayesian 

models with conditionally autoregressive priors described by Besag, York and Mollié (BYM).101 

The BYM models assume that county-specific rates of VPTB may vary from one another, and 

that those differences can be described by estimating random effects that explicitly account for 

spatial relatedness (e.g. which counties are adjacent and which are distant), as well as random 

effects that are spatially-independent. We used integrated nested Laplace approximation (INLA) 

for estimating posterior distributions. Bayesian analysis is well-suited for the questions at hand 

because it accommodates investigation of complex processes such as spatial spillover and 

heterogeneity, while producing reliable estimates even in the presence of sparse data by 

borrowing statistical information through spatial and non-spatial priors.102 We present median 

incidence density ratios (IDRs) as effect estimates and exceedance probabilities bounding 60% 

and 90% credible intervals, as, with Bayesian CAR models, a 95% credible interval may result in 

a high false positive rate.103  

To first describe the baseline variation in VPTB, we fit an unconditional model with only 

county random effects (model 0), then a model with all predictors except 287(g) (model 1). We 

then fit a series of models with different specifications for the effects of the county random effect 

and 287(g). Briefly, we considered effects for each accounting for spatial structure (assuming a 

BYM prior specification) and assuming no spatial structure (with a spatially independent prior). 

We conducted all analyses in R version 3.5.1 (R Core Team, Vienna, Austria). A full description 

of modeling strategy, exploratory analysis, and model specification is available in the 

supplement.  

 For research question 1, we sought to determine whether there was an overall (global) 

effect of 287(g) adoption on county VPTB rates among Hispanic mothers, conditional on 



 

 

individual and area-level potential confounders. We estimated negative binomial models 

considering the effect of 287(g) adoption on county VPTB rates, conditional on county-level 

percent Hispanic, poverty, specific Hispanic background, maternal nativity, percent foreign-born, 

and year. We accounted for potential spatial structure by including a spatial random effect for 

county (model 2). For research question 2, we extended this model to include an interaction term 

between maternal nativity and 287(g) adoption (model 3).  

While research question 2 concerns whether or not the effect of 287(g) on VPTB rates 

differs for US- versus foreign-born Hispanic women, it is possible that the effect varies for other 

reasons. For instance, 287(g) adoption may have a stronger impact in some counties due to 

variation in policy implementation or other unmeasured county factors. Most regression models 

assume “stationarity” or that the effect of an exposure is the same in across all units (places). In 

research question 3, we explored possible non-stationarity by including a spatial random effect 

for 287(g) adoption in our model (models 4-6) and by considering effect modification by county-

level ethnic density (model 6). To describe the pattern of variation, we mapped the combined 

global effect of 287(g) with each county’s additional spatially-varying effect.  

Results 

County and population-level characteristics 
The final analytic dataset contained 11,210,097 births to Hispanic mothers in 3,162 

counties in 50 states (Table 1). From 2005-2016, 57 counties adopted a 287(g) agreement for at 

least one year. There were more counties who adopted 287(g) agreements in the Southeast and 

East compared to the West, and almost no counties adopting 287(g) agreements in the Northwest 

or Midwest (Supplement Figure 1). Overall, 1.5% of births were very preterm and 10.6% were 

preterm (< 37 completed weeks’ gestation) (Table 1); this did not differ among counties who did 

and did not adopt 287(g). Generally, maternal characteristics (age, parity, relationship status, 



 

 

nativity, and education) were similar in counties that ever adopted and never adopted 287(g) 

agreements. However, in counties that never adopted 287(g), mothers were more likely to be of 

Puerto Rican (8.2% v. 2.6%) or Cuban origin (2.2% v. 0.9%). Counties that never, compared to 

ever, adopted 287(g) were more likely to be classified as rural (9.8% v. 0.4%) and had, on 

average, higher mean percent Hispanic (mean: 22.1(SD: 31.5) v. 16.0 (SD:35.5)) and higher 

mean percent foreign-born (mean: 12.8 (SD: 21.3) v. 7.0 (SD: 23.0)).  

  



 

 

 

Table 1. Descriptive characteristics by counties that ever or never adopted 287(g), 2005-2016, for 
11,210,097 births to Hispanic women in the United States  

287(g) ever 

adopters 

287(g) never 

adopters 

Total 

 
n= 2,557,973 births n= 8,652,124 births n= 11,210,097 births  

n= 57 counties n= 3,105 counties n= 3,162 counties 
Individual Characteristics  % (n) / mean (SD) % (n) / mean (SD) % (n) / mean (SD) 

Very preterm birth (< 32 weeks) 1.47 (37,553) 1.52 (131,189) 1.51 (168,742) 
Preterm birth (<37 weeks) 10.5 (269726) 10.6 (918,726) 10.6 (1,188,452) 
Maternal age 26.8 (6.2) 26.8 (6.2) 26.8 (6.2) 
Primiparous 30.1 (769,873) 30.3 (2,617,335) 30.2 (3,387,208) 
Relationship Status    

Married 48.4 (1,236,773) 47.6 (4,114,552) 47.7 (5,351,325) 
Unmarried, father's information 
on birth certificate 40.4 (1,034,478) 41 (3,548,809) 40.9 (4,583,287) 
Unmarried, no father's 
information on birth certificate 11.2 (286,722) 11.4 (988,763) 11.4 (1,275,485) 

Hispanic Origin Group    
Mexican 73.7 (1,884,878) 61.1 (5,289,539) 64.0 (7,174,417) 
Puerto Rican 2.6 (67,177) 8.2 (706,244) 6.9 (773,421) 
Cuban  0.9 (21,854) 2.2 (187,589) 1.9 (209,443) 
Other Central/South American 13.6 (347,795) 15.5 (1,344,220) 15.1 (1,692,015) 
Other Hispanic 9.2 (236,269) 13 (1,124,532) 12.1 (1,360,801) 

Foreign-born 57.6 (1,473,174) 55 (4,759,502) 55.6 (6,232,676) 
Maternal Educationa    

8th grade or less 14.5 (330,088) 14.9 (1,208,182) 14.8 (1,538,270) 
Some high school 27.1 (618,216) 24.5 (1,987,601) 25 (2,605,817) 
High school grad 30.9 (705,741) 29.5 (2,396,440) 2981 (3,102,181) 
Some college/associates 18.9 (431,893) 21 (1,709,823) 20.6 (2,141,716) 
College or more 8.6 (197,069) 10.1 (822,723) 9.8 (1,019,792) 

Place-based characteristics    
County classified as rural 0.4 (10,693) 9.8 (847,629) 7.7 (858,322) 
Percent of families living below 
FPL 15.5 (4.3) 16.5 (6.4) 16.3 (6.0) 
Percent Hispanic  35.5 (16.0) 31.5 (22.1) 32.4 (21.0) 
Percent Foreign-born 23.0 (7.0) 21.3 (12.8) 21.7 (11.7) 
aNote: 7.2% (802,321) missing 

 
  

Abbreviations: FPL= federal poverty level; 287(g)= Formal agreements between police departments and 
Immigration Customs Enforcement under section 287(g) of the Illegal Immigration Reform and Immigrant 
Responsibility Act of 1996 

 



 

 

 In order to describe baseline spatial variation in county VPTB rates, irrespective of 

287(g) adoption, we mapped adjusted VPTB median standardized morbidity ratios (SMRs) and 

exceedance probabilities, conditional on maternal nativity, Hispanic background, year, county-

level percent Hispanic, percent below federal poverty level, and percent foreign-born. The SMR 

(Figure 1, left) is interpreted as the relative deviation of each county from the national average 

VPTB rate for Hispanic women, conditional on covariates. For example, an SMR of 1.1 means 

that the county VPTB rate is 10% higher than the national average. The exceedance probability 

(Figure 1, right), is the posterior probability that the SMR is different from the null value of 1. 

We present exceedance probabilities bounding 90% (limits: 0.05, 0.95) and 60% (limits: 0.2, 0.8) 

credible intervals around the SMRs. For example, for a county with an exceedance probability of 

0.1, only 10% of all estimated SMRs exceeded 1. Counties in the east generally had higher 

standardized morbidity ratios, with the lowest SMRs clustered along the California coast (Figure 

1).  



 

 

 

To answer the first research question regarding the overall effect of county adoption of 

287(g), we estimated the association of 287(g) adoption with county VPTB rates accounting for 

spatial structure by including a county random intercept. The global effect of 287(g) adoption on 

county VPTB rates was null (incidence density ratio (IDR): 1.02 (0.99, 1.045) (model 2,Table 2). 

To answer the second research question regarding differences in effect of 287(g) based on 

individual women’s nativity, we included an interaction term between 287(g) and nativity. There 

appeared to be slight heterogeneity by maternal nativity (model 3, Table 2). The IDR for US-

born women was 0.98 (0.95, 1.02)), whereas the IDR for foreign-born women was 1.04 (1.01, 

1.12)).  

 
Table 2. Spatial and aspatial Bayesian models, model fit statistics and estimated median incidence density ratios 
for association of 287(g) adoption with very preterm birth, 11,210,097 births to Hispanic women in the United 
States, 2005-2016 

Model (M)  DIC IDR (95% Credible Interval)  

Figure 1. County Variation in Very Preterm Birth (< 32 weeks) to Hispanic Mothers, adjusting 
for nativity, year, percent poverty, Hispanic origin group, percent Hispanic, percent foreign 
born, 2005-2016, Model 1 Results, county Standardized Morbidity Ratios and Exceedance 
probabilities 
 

Exceedance Probability

0.5 to < 0.9
0.9 to < 1.1
1.1 to < 1.2
1.2 to <1.6

Standardized 
Morbidity Ratio

0.00 to< 0.05
0.05 to <0.20

0.80 to <0.95
0.95 to <0.99

0.20 to <0.80

Exceedance 
Probability

Standardized Morbidity Ratio



 

 

Fixed 

Effects 

Aspatial 

Random 

Effects 

Spatial 

random 

Effects 

US-born Foreign-born 

0 None Intercept  Intercept 171652    
1 Year, nativity, percent 

below FPL, specific 
Hispanic origin, percent 
Hispanic, percent 
foreign-born 

Intercept,  Intercept 171653    

 Research Question 1  
2 M 1 + 287(g) Intercept None 171645  1.02 (0.99, 1.05) 

 
 Research Question 2     
3 M 2 + 287(g)*nativity  Intercept None 171645 0.99 (0.95, 1.02) 1.04 (1.01, 1.12) 
 Research Question 3  
4 M 1 + 287(g) Intercept, 

287(g) slope 
Intercept, 
287(g) slope 

171646 1.02 (0.98, 1.06) 
 

5 M 4 + 287(g)*nativity  Intercept, 
287(g) slope 

Intercept, 
287(g) slope 

171645  0.99 (0.95, 1.03) 1.04 (0.96, 1.13) 

6 M 5 + 287(g)*percent 
Hispanic 

Intercept, 
287(g) slope 

Intercept, 
287(g) slope 

171643  0.99 (0.87, 1.12)a 1.04 (0.88, 1.23)a 

Abbreviations: DIC: Deviance Information Criterion; IDR: Incidence Density Ratio, FPL: Federal Poverty Level  
aAt 25th percentile of percent Hispanic 

 

Exceedance Probability
0.00 to< 0.05
0.05 to <0.20

0.80 to <0.95
0.95 to <0.99

0.20 to <0.80

Figure 2. County specific effects (probability of local effect estimate exceeding 1) 
of county adopting a 287(g) agreement on Very Preterm Birth rates, foreign-born 
Hispanic women, 2005-2016, Model 5 results 
 



 

 

Finally, we considered a spatial random slope for 287(g) adoption (representing 

unmeasured, county-level characteristics that may include program implementation or 

underlying climate) and an interaction term for percent of residents who were Hispanic (Table 2; 

models 4-6). Including the spatial random slope for 287(g) adoption and the interaction term for 

percent Hispanic improved model fit (DIC, model 6, Table 2). We mapped the exceedance 

probabilities for the spatially-varying effect estimates from model 5 for 287(g) (Figure 2). For 

three counties in two states (Georgia (1), North Carolina (2)), the median IDR was above 1 and 

the 90% credible interval did not contain 1. There were an additional 161 counties for which the 

estimated IDR was above 1 and the 60% credible did not contain 1 (in Arizona (1), Connecticut 

(1), Florida (1), North Carolina (82), South Carolina (28), Tennessee (2), Texas (1), Virginia 

(46)). There was no difference in the effect of 287(g) adoption on county VPTB rates across 

counties with differing percent of Hispanic residents (estimated effect of 287(g) adoption on 

VPTB rates for foreign-born women living in counties with 25% Hispanic residents: 1.04 (0.88, 

1.23); living in counties with 75% Hispanic residents: 1.05 (0.80, 1.39), model 6, Table 2). 

Discussion 

 A small but growing body of work links immigration policy and enforcement climate to 

health.34,83 However, the field is limited by measurement challenges. Further, many papers have 

focused on only one state or local area. Simultaneously, immigration enforcement varies across 

the United States and has changed over the past two decades. Understanding the impact of 

intensified immigration enforcement on infant health will allow public health practitioners to 

better serve families and communities as well as advocate for humane policies. The 287(g) 

program is an example of a locally varying, locally implemented policy that results in increased 

immigration enforcement activity and, in some cases, harassment of immigrant communities.  



 

 

 Contrary to our hypotheses, we did not observe a global effect of 287(g) adoption on 

county VPTB rates. However, in some counties, primarily in the Southeast, 287(g) adoption was 

associated with subsequent increased county VPTB rates among foreign-born Hispanic women 

(Figure 2). This is distinct from previous research on the effect of 287(g) adoption.23,69,86 

Previous researchers have observed effects of 287(g) adoption among foreign-born and US-born 

Hispanics on risk of food insecurity and foreclosures.23,69 This may reflect the fact that 287(g) 

adoption may impact access to material resources among US-born families (increasing risk of 

food insecurity or foreclosure) but not create stress, elevating risk of VPTB. It may also be that 

the effects of changes in material resources are immediate whereas the impact of stress might be 

lagged. Finally, it could be that there is not enough variation in VPTB among Hispanic women to 

observe an effect (see Figure 1), suggesting that other perinatal outcomes should be investigated 

as well.   

287(g) adoption is at best an imperfect proxy for increased immigration enforcement 

intensity and interpersonal discrimination, both of which could occur in the absence of the 

program through variations in state and local law as well as police culture. It is an even worse 

measure of broader anti-immigrant sentiment, likely having very low specificity, as many 

counties with high anti-immigrant sentiment may never adopt 287(g) either through lack of 

opportunity or through applying and being rejected from the program. However, it is a testable 

policy with local and temporal variation that has been continued and expanded under the Trump 

administration and through state mandates.82 This analysis suggests that, if 287(g) increases 

stress and stress-related health outcomes, implementation is either varied across localities in 

unmeasured ways, insufficient to increase risk of VPTB, or may affect long term health rather 

than immediate risk of VPTB.  



 

 

 This analysis has at least three limitations. First, it may not be appropriate to compare 

counties who implemented 287(g) to all other counties, as implementing counties may have 

underlying anti-immigrant sentiment that may increase risk of VPTB and their likelihood of 

implementing the program. Previous authors have used jurisdictions that applied for and were 

rejected from the 287(g) program as a comparison group instead of all counties without the 

program.23,86 However, we chose not to do this as it would have limited the temporal and 

geographic scope of our analysis. Second, we did not control for other policies that may have 

affected immigration enforcement at the county, state, or federal level. However, in a sensitivity 

analysis (see supplement) we included an index of subfederal immigration-related policies as a 

control variable and estimates did not change. Finally, we do not have data on all potential 

confounders or effect modifiers at the individual and county levels, such as undocumented 

population size at the county level. Inclusion of this variable would have limited our analysis to 

large counties (with available estimates of the undocumented population), so we chose not to 

control for it.  

 This analysis offers several strengths. First, vital records data include virtually all births 

in the United States, including those of vulnerable women who are rarely captured in population-

based surveys. Second, adoption of a Bayesian modeling strategy provided a robust statistical 

framework for modeling complex spatial variation and incorporation of information from even 

sparsely populated counties across the United States. Finally, VPTB has an established 

relationship with cumulative stress. Though our data did not allow us to measure individual 

stress, this outcome helps us focus on proximal stress effects of the policy beyond more distal 

effects on material resources or access to health care.  



 

 

 Researchers should continue to explore and test the effects of immigration policies, 

carefully considering timing, mechanism, and population at risk. Though we did not observe 

clear associations between adoption of a 287(g) agreement and county VPTB rates, this does not 

indicate that intensified immigration enforcement does not impact health. Researchers should 

consider testing the effects of intensified enforcement on outcomes known to be sensitive to 

short term changes in stress (e.g., blood pressure) or to changes in access to health care or 

material resources (e.g., flu vaccination). Additionally, while 287(g) represents a testable, locally 

implemented policy, it may not capture immigration enforcement context fully. Researchers 

should consider alternate ways to study enforcement intensity (e.g., detention rates15), potentially 

comparing different definitions of climate. Finally, qualitative work on the specific elements of 

immigration enforcement that increase worry, stress, and perceived vulnerability may help 

elucidate why the program is harmful in some places and not others.  

 This paper extends previous work on the effect of the 287(g) program by focusing on one 

severe, stress-sensitive outcome. We considered that the effects of 287(g) adoption on county 

VPTB rates may vary by individual characteristics (maternal nativity), county characteristics 

(percent Hispanic), or unmeasured aspects of place. The estimated effect on VPTB rates of 

287(g) implementation was limited to foreign-born women and only in a few counties, 

suggesting that future work might focus on variation in policy implementation or other place-

based factors that might promote perinatal health in Hispanic communities.   

  



 

 

 
Supplement 

Distribution of 287(g) 
We considered all 287(g) agreements at county or municipal level, excluding statewide 

agreements. We excluded statewide agreements as those are not decided at the local level and 

likely do not proxy local level enforcement intensity. To show the distribution of 287(g) 

agreement adoption over the study period, we mapped counties that adopted the agreements 

(Supplement Figure 1).  

INLA 
In order to conduct the main analyses, we used Integrated Nested Laplace Approximation 

techniques (INLA) to estimate posterior Bayesian parameter distributions. INLA replaces the 

more familiar Markov-chain Monte Carlo (MCMC) estimation techniques for estimating 

posterior distributions. Briefly, instead of producing an entire distribution through many 

Supplement Figure 1. Spatial distribution of local (county or municipal) 287(g) agreements, 2005-
2016, statewide agreements excluded 
 



 

 

iterations, INLA approximates posteriors, assuming that the conditional distributions are 

approximately latent Gaussian distributions.104 In comparison studies, estimates produced by 

INLA have been shown to be comparable to those produced by MCMC and penalized quasi-

likelihood (Empirical Bayesian), although, crucially, much less computationally intensive.105,106   

Models 
Using Bayesian spatial conditional autoregressive priors, we fit a series of negative 

binomial models considering very preterm birth counts at the county-year level. In order to 

explore potential spatial structure in very preterm birth rates, we ranked and mapped county 

spatial random effects according to exceedance probabilities to identify areas with unusually 

high and low rates of VPTB. We then repeated the process adding individual predictors, county 

level poverty, ethnic density and percent foreign-born, then adoption of a 287(g) agreement. We 

compared across the different models to see how the inclusion of covariates influenced potential 

spatial structure.  

Given the improved fit of the spatially structured models, we included a county random 

intercept with a spatially structured and spatially unstructured component for research questions 

one and two. Our underlying model for research question one was,  

!"#$%&' = 	*+ + *-2871%& +	*234567658%&' +	*9:;<=;35_?"@%& +	*A8;4<& +
	*B:;<=;35_CD<;613%& +	*E:;<=;35_ℎ6G:436=%& +	H% +	7% +
ln	(5D54L	M6<5ℎG	63	=DH358	6, 8;4<	O)  
 
For this model, the primary parameter of interest was *-, the global effect of 287(g) on very 

preterm birth. Our data was structured, with groups of women (k—foreign-born and US-born 

women) nested with years (j), nested within counties (i). We accounted for clustering and 

potential spatial structure at the county level by including a spatially structured random intercept 

at the county level (H%) and a spatially unstructured random intercept at the county level (7%). We 

consider the other parameters in the model to be confounders and not of primary interest. For our 



 

 

third research question, we considered whether the effect of 287(g) may vary by maternal 

nativity by included an interaction term between maternal nativity and 287(g).  

For our third research question (Does the effect of adoption of 287(g) immigration 

enforcement agreements within counties vary spatially? If so, how?), we evaluated whether there 

was spatial heterogeneity in the effect of 287(g) and/or heterogeneity by percent Hispanic (at the 

county level). To answer this question, we fit a series of models including spatial random slopes 

for 287(g). We allowed for interaction by individual maternal nativity in these models.  

!"#$%&' = 	*+ + *-2871%& +	*234567658%&' +	*9:;<=;35_?"@%& +	*A8;4<
+	*B:;<=;35_CD<;613%& +	*E:;<=;35_ℎ6G:436=%&
+	*Q34567658%&' ∗ 2871%& +	(H-% +	7-%)2871%& + 		H+% +	7+%
+ ln	(5D54L	M6<5ℎG	63	=DH358	6, 8;4<	O) 

For these models, our parameter of interest was a composite, the total of effect of 287(g) 

for each county, stratified by the group of interest. For example, for foreign born women residing 

in county i, the total estimated median effect of 287(g) would be *- + *Q +	H-% +	7-%. To 

determine whether including the spatial structure and interaction effects was appropriate, we 

compared model fit (DIC) across models including the random slope and/or interaction effects 

and those without. To determine qualitatively how the effect varied, we mapped the estimated 

global and spatially varying effects of 287(g).  

Sensitivity analyses 
 We conducted a number of sensitivity analyses to understand the impact of our modeling 

choices on the final models, including varying the model family, neighbor matrix definitions, and 

prior definitions. First, we compared across a Poisson model, zero-inflated Poisson model and 

negative binomial model specification. The negative binomial model fit best. Second, we 

compared different definitions of spatial weights matrices which represent which counties are 

spatially proximate or not. K-nearest neighbors (3, 4, 5), queen contiguity and sphere of 

influence distance based triangle neighbors were considered. The sphere of influence neighbors 



 

 

and 5 k-nearest neighbors produced the best fitting models, and we chose the sphere of influence 

neighbor matrix as producing neighbors that made the most sense (e.g., counties in Alaska were 

only neighbors with other counties in Alaska). In order to understand the impact of the prior 

specification on the hyperparameters (the precision of the aspatial and spatially structured county 

random effects), we conducted a sensitivity analysis, varying the prior specifications from non-

informative (defaults in R-INLA) to informative logGamma (1, 0.01)). While this did result in 

some variation in the variance and precision for the hyperparameters, the change in the variance 

or relative proportion of variance due to aspatial or spatial components was negligible. We are 

thus confident in our choice of weakly informative priors on both hyperparameters (logGamma 

(1, 0.001)). 

 In addition, we conducted a sensitivity analysis to determine the impact of including a 

measure of statewide immigration climate as a control variable. We used the Immigration 

Climate Index, a summary of all subfederal immigration related laws as developed by Pham and 

Pham,4 categorized into quintiles. This had no impact on the modeling results (overall IDR: 1.01 

(0.98, 1.04)) and we excluded it due to facilitate fitting the more complex models.  

  



 

 

Aim 3. Perceptions of Stress and Resilience among Latina women 
enrolled in Prenatal Care in Metro Atlanta through an Ecosocial Lens 
 
Background 

 A Pubmed search for ‘psychosocial stress’ and pregnancy returns over 1300 academic 

articles; a Google search, over nine million hits. Indeed, the idea that stress is a risk factor for 

adverse pregnancy and birth outcomes is accepted by lay people, academics, and expert groups 

alike.107–109 A growing body of research connects chronic and acute stress across the life course 

to increased risk of adverse pregnancy and birth outcomes.58,110 However, despite general 

acceptance of the role of stress in increasing risk of adverse perinatal outcomes, we lack clarity 

on the mechanisms through which stress increases reproductive risk.111 For one, we lack 

information on why reactions to external stressors vary among women and how the range of  

responses may correspond to health risks.  

 A stressor is a stimulus that provokes a stress response, for example, the death of a loved 

one, a hassle in the workplace, or neighborhood disorder. For some, a given stimulus will act as a 

stressor and cause a psychologic or physiologic stress response; for others, it will not.112 The 

impact of an external stressor on an individual’s health may vary by individual characteristics 

(e.g., physiological vulnerability), behaviors (coping mechanisms), timing (whether the stressor 

occurs during a critical window or not), external factors (e.g., support networks), or an 

individual’s perceived capacity for managing the stressor (positive outcome expectancy).113,114 

Factors that increase the likelihood of a positive outcome in the presence of a stressor 

might be considered to promote resilience. Luthar (2000) defined resilience as ‘a dynamic 

process encompassing positive adaptation within the context of significant adversity.’115 

According to this definition, resilience is not a fixed personality trait and, thus, may vary from 

situation to situation. Also, resilience can only occur in the presence of adversity. Resilience 



 

 

need not imply the absence of any stress reaction but may mean a brief stress reaction followed 

by a trajectory of healthy functioning.116 For example, someone who is exposed to trauma, 

reacts, yet shows no ongoing adverse mental health consequences demonstrates resilience.  

In the United States, exposure to both individual and macro-level stressors is more 

common among racial/ethnic minorities compared to non-Hispanic whites.117,118 Thus, research 

on the relationship between stress and adverse health outcomes is an important step towards 

understanding and potentially eliminating health disparities. However, equally important is 

research elucidating how individuals and communities both survive and thrive despite 

challenges. Recent work in health geography considers ‘hopeful adaptation’ or the positive 

strategies individuals employ when faced with adversity.119  

There is a history of this type of work among Latina women, usually framed as seeking to 

find cultural, social, or other explanations for the observed ‘Latina Birth Paradox,’i.e., the 

observation that in spite of generally high levels of poverty, low education, and discrimination, 

Latina women, particularly first generation immigrants, show low rates of adverse birth 

outcomes overall.48,49 In quantitative studies, previous researchers have considered social 

support, spirituality, strong families, cross-border ties, and living in ethnic enclaves as promoting 

resilience among pregnant Latina women.120–124 Limited previous qualitative research offers 

additional insight into Latina women’s perceptions of stress and resilience during pregnancy. In 

qualitative interviews with Mexican American women in North Carolina, Bender & Castro 

(2000) described resilience-promoting factors including strong family ties, access to health care, 

self-care during pregnancy, hopes for a better life for one’s family, and dreams of eventually 

returning to Mexico.122 Fleuriet and Sunil (2017) studied how pregnant Mexican-American 

women living along the Texas-Mexico border had different perceptions of stress during their 



 

 

pregnancy depending on their time in the United States.125 Recent immigrants (<5 years) 

described pregnancy as a blessing, experienced high levels of social support during pregnancy, 

and reported little to no stress related to pregnancy. However, women who had been in the US 

for 5 years or more reported lower support, more ambivalence towards pregnancy, and higher 

levels of stress. The authors contend that the more recent immigrants’ views contributed towards 

their generally healthy birth outcomes. Previous studies have primarily focused on women’s 

experiences during the prenatal period, largely ignoring women’s prior life experiences, 

expectations for the future, and how perspectives may change over life stages. 

We apply Ecosocial theory 29,30 as a lens with which to present pregnant Latina women’s 

narratives of stress and resilience. Our analysis offers a broader view of stress and resilience by 

incorporating women’s experiences across their lives as well as perspectives during pregnancy. 

We draw from three key tenets of Ecosocial Theory to frame our study: (1) embodiment, how 

social experiences become biology, whether through physiologic or behavioral reactions; (2) 

multilevel layers of action, that exposures at macro levels (e.g., policies) can have direct impact 

on individual health outcomes; and (3) life course perspective, recognizing that experiences 

across the life course remain relevant for health years or generations after they occur. While the 

majority of research applying Ecosocial theory has been quantitative, qualitative research (e.g., 

Teti (2012); Ungar (2008))126,127  allows for thick, rich description of  perceived vulnerabilities 

and resilience towards external stressors, possibly informing theory development and application 

in future research. Specifically, we examine how external experiences (e.g., trauma, racism, 

economic systems, social support) in their life course prior to and during pregnancy are reflected 

in Latina women’s narratives about their lives, considering processes of stress and resilience. 

Considering women’s perspectives on stress, coping, and resilience over the course of this 



 

 

critical period allows for a more nuanced understanding, informing opportunities for 

intervention.  

Methods 

Overall Mixed Methods Study Design  
These data are part of a fully mixed sequential explanatory study of pregnant Latina 

women in Atlanta, including a survey, in-depth interviews, and medical record abstraction.128,129 

The overall study was designed to explore psychosocial wellbeing during pregnancy (chronic 

stress, depression, social support, and trauma) among Latina women. This research was 

conducted in three clinics, each of which serve primarily populations without insurance or who 

have Medicaid, and have Spanish speaking staff. This research was approved by the Emory 

Institutional Review Board (IRB00101281), as well as by the Research Oversight Committee of 

two clinics and director of the third.  

Recruitment and data collection 
Research staff identified potentially eligible women using medical records and invited 

them to participate in the survey prior to prenatal visits. Women were eligible to participate in 

the survey if they were at least 18 years old, pregnant, less than 24 completed weeks’ gestation, 

and enrolled in prenatal care at a participating clinic. If interested, women completed written 

informed consent in the language of their choice (English or Spanish), and either immediately 

completed the survey or arranged with research staff to complete the survey following their 

appointment. Women completed the survey either using a tablet, on paper, or orally with a 

research assistant administering the questions (depending on participant preference). Most 

women completed the survey within 20 minutes. Women received $10 for completing the 

survey. The participation rate for the survey was 55% of all women invited to participate 

(n=111).  



 

 

 At the end of the survey, women were asked if they would like to be contacted for a 

follow-up qualitative interview. Of those who completed surveys, 64% indicated they were 

interested in a follow-up interview. Of those interested in an interview, a purposive subset of 

women were selected. We interviewed equal proportions of women who reported experiencing 

high and low stress based on their survey responses. A research assistant reviewed the survey 

data and contacted women via phone or email to schedule an interview. We conducted all 

interviews in a private conference room in the clinic on the same day as the participant’s 

scheduled prenatal visits. Interviews lasted between 40 and 90 minutes. Prior to the interviews, 

women completed written informed consent for the interview. We conducted interviews in the 

same language that women had chosen for the survey (English or Spanish). Women received $25 

for completing an interview. We audio recorded the interviews. A member of the research team 

and native speaker of the language transcribed each interview verbatim in the language in which 

it was conducted. We conducted a total of 24 interviews.  

Instrument design 
Survey questions covered demographics, pregnancy intentions, and psychosocial factors. 

We measured trauma using the Lifetime Stress: Trauma Screening Schedule, perceived 

functional social support using the Interpersonal Support Evaluation List-12, and depression 

using the Edinburgh Postnatal Depression Scale.130–132 We used an eight-item scale to assess 

chronic stress. The scale asks whether women were currently experiencing each of eight 

potential ongoing problems (including one open-ended response), if so, whether it had been 

happening for 6-months or more, and whether she felt it was ‘not very stressful,’ ‘moderately 

stressful,’ or ‘very stressful.’ This scale has been used previously with Latina women, most 

recently in the Hispanic Community Health Study/Study of Latinos.133  



 

 

We created the qualitative interview guide using a modified life history approach to 

collect data on a woman’s pregnancy, centered around key timepoints, with probes about health, 

stress, resilience, and support.134 While true life history interviews often span several hours and 

sessions and cover an entire life, this guide focused on the perinatal period. The timepoints began 

with ‘before pregnancy,’ left open-ended for the participant to determine when to start, followed 

by first suspecting the pregnancy, telling others about the pregnancy, seeking care, first prenatal 

visit, and thinking forward to the delivery, and life after the child’s birth (also open-ended). The 

first author (KS) created an initial draft of the interview guide, which was then translated into 

Spanish by a native speaker (MU). Another native speaker read over the Spanish version and 

gave feedback to ensure language was conversational and informal.  

We customized each guide prior to the interview using data from that participant’s survey 

responses. Specifically, we ensured the guide was in the correct language, and we added 

questions and probes around the specific stressors women mentioned in their survey responses. 

For foreign-born women, we added a question about how their pregnancy would have been 

different in their country of origin.  

As is common in qualitative data collection,135,136 the research team debriefed after each 

interview and revised the interview guide to capture emerging themes. While we maintained the 

same life history approach in all the interviews, we changed the wording of questions and added 

probes in different domains. For example, in the first interviews, we observed that many women 

would describe nerves or worry but answered (in the survey and interview) that they had no 

sources of stress in their lives. Therefore, we added a question that asked women to define stress, 

allowing us to explore different understandings of the term and arrive at a shared understanding 

for the rest of the interview. 



 

 

We made similar modifications to our questions about resilience. We asked about 

resilience in a few ways, such as ‘when you have problems, how do you get through them?’ or 

‘when you are in a difficult situation, what do you do to feel better?’ We also asked, ‘when 

things are difficult, how do you know you’ll get through them?’ Early in the interview process, 

one participant gave an example of how her role model served as a source of inspiration and 

strength to manage difficult situations.  As a result, we added this question to the interview guide 

and asked women who was a role model for them (someone they respected and admired) and 

why. In response to these questions, women described coping strategies, techniques for avoiding 

or overcoming difficulties and stress, and, broadly, their strategies for resilience, though no 

woman actually used the word resilience in her response.  

Analysis 
For survey data, we present descriptive analysis for the overall study population. 

Descriptive statistics were calculated using R.137   

 For qualitative interview data, we conducted a thematic analysis.  In order to 

conceptualize deductive codes about resilience, we drew from a systematic review of definitions 

of resilience in the mental health literature by Ayed (2018). Definitions of resilience were 

categorized as processes (immunity, growth, or bouncing back) or characteristics (personality 

traits or social resources).138 After conducting five interviews, two independent researchers (KS 

and MU) read the transcripts and applied the deductive codes while identifying new inductive 

codes that arose. Most inductive codes were about stress and resilience but also covered other 

aspects of women’s lives and pregnancy. The two researchers compared their use of codes and 

discussed areas of difference. Through consensus, the researchers developed a standardized 

codebook that included the code, definition, and example quotes. The researchers then 

independently coded the set of transcripts again with the revised codebook. The coded transcripts 



 

 

were once again reviewed to identify and resolve differences. The codebook was updated to 

clarify all definitions where there had been differences. As one coder (KS) is a native English 

speaker and one (MU) a native Spanish speaker, we deferred to each native speaker regarding 

questions of inflection, or interpreting colloquialisms. KS, the primary investigator, determined 

the final set of codes for each transcript. All analysis was conducted in the original language of 

the interview and quotes were translated only for presentation in the manuscript.  

  



 

 

 

Results  

Survey results 
Surveys were in either Spanish (n = 95) or English (n = 16). The majority of the survey 

population was foreign-born (90%), most commonly from Mexico (42.3%) followed by 

Guatemala (27%) (Table 1). Most of the participants already had at least one child (mean parity 

1.6) and were either married (28.8%) or in a committed partnership (49.5%). Half of survey 

participants had an intended pregnancy (52.3%). Survey participants reported few ongoing 

stressors (median: 1.0) and only 36.9% of survey respondents found at least one ongoing stressor 

moderately or very stressful. Survey participants reported, on average, one previous traumatic 

event in their life. Participants reported low depressive symptoms (median score, 4, 7 with scores 

indicating likely depression (≥ 13)) and high social support (median: 25, potential range 0-36 

with higher scores indicating higher support).  

  



 

 

 

 
Table 1. Participant Characteristics, 111 Latina women in prenatal care, survey 
participants and subset of 24 interview participants, Metro Atlanta, 2018  

Total 

N=111 
Interview Participants 

N=24*  
Median (IQR) / % (n) Median (IQR) / % (n) 

Birthplace   
Mexico 42.3 (47) 33.3 (8) 
Guatemala 27 (30) 25.0 (6) 
Honduras 13.5 (15) 12.5 (3) 
United States 9 (10) 25.0 (6) 
Other Central America 4.5 (5) 0 (0) 
South America 3.6 (4) 4.2 (1) 

Parity 3.0 (2.0) 2.5 (1.0) 
Relationship with Baby's Father   

Married  28.8 (32) 25 (6) 
Committed Partner 49.5 (55) 29.2 (7) 
Boyfriend 15.3 (17) 25 (6) 
Other 6.3 (7) 20.8 (5) 

Pregnancy Intention   
Intended 52.3 (58) 37.5 (9) 
Ambivalent 13.5 (15) 16.7 (4) 
Unintended 34.2 (38) 45.8 (11) 

# Reported stressors 1.0 (1.0) 2.0 (3.0) 
Any stressor moderately/very stressful?  36.9 (41) 50.0 (12) 
# Traumatic Events 1.0 (2.0) 1.0 (1.0) 
Depressive Symptoms 4.0 (6.0) 5.0 (6.0) 
Social Support Scale 22.0 (8.0) 25.0 (4.3) 
*Subset of all women surveyed  
Abbreviations: IQR: interquartile range 

 

Overall, the most commonly reported stressors (Table 2) were an ongoing health problem 

of someone close to them (34.2%) and job difficulties (31.5%). %). However, for most problems, 

half or fewer of women who reported it found the problem stressful. Women who reported 

helping someone close who was sick were the most likely to find the problem moderately or very 

stressful (77.8%). Women who responded to the open-ended ‘problem not listed’ ongoing 



 

 

stressor reported problems such as children in another country (3), fear of miscarriage (3), family 

member in jail (2), and varied other family, health, and relationship problems.  

 

Table 2. Experienced Stressors and Reported Reactions, 111 survey Latina women in prenatal 
care in Metro Atlanta, 2018  

Reported Happening for 6 

months or more  

Moderately or 

Very Stressful 

Stressor % (n) % (n)* % (n)* 

Has someone close to you had a serious 
ongoing health problem?  34.2 (36) 100 (36) 44.4 (16) 
Have you had ongoing difficulties with 
your job or ability to work? 31.5 (35) 17.1 (6) 51.4 (18) 
Have you experienced ongoing financial 
strain?  18.9 (21) 52.4 (11) 61.9 (13) 
Have you had another ongoing problem not 
listed here? 17.1 (19) 42.1 (8) 63.2 (12) 
Have you had a serious ongoing health 
problem? 12.6 (14) 85.7 (12) 50 (7) 
Have you had ongoing difficulties in a 
relationship with someone close to you?  12.6 (14) 42.9 (6) 57.1 (8) 
Has someone close to you had an ongoing 
problem with alcohol or drug use?  14.4 (16) 81.3 (13) 43.8 (7) 
Have you been helping someone close to 
you, who is sick, limited or frail? 8.1 (9) 66.7 (6) 77.8 (7) 
*Of those who reported the stressor 

 

Qualitative results 
The subset of women who completed qualitative interviews (n=24, 19 conducted in 

Spanish) differed from the total survey population in a few key ways (Table 1). Interview 

participants were less likely to be either married or in a committed partnership (54.2% v. 78.3%) 

and more likely to have had an unintended pregnancy (45.8% v. 34.2%). While interview 

participants reported similar numbers of total stressors, they were more likely to report at least 

one ongoing stressor as moderately or very stressful (50%, by design, v. 36.9% overall).   

Part of the survey and much of the interview guide was focused on asking women about 

parts of their lives that might be difficult, challenging, or stressful. We distinguish “stressors” as 



 

 

external events, problems, or challenges and “stress” as a specific reaction to them. As expected, 

many of the stressors mentioned were related to pregnancy. Stressors ranged from minor hassles 

(the lack of acceptable maternity clothes or no longer being able to comfortably bend over) to 

traumas (the detention of a parent, intimate partner violence). However, women also brought up 

challenges from across their lives, beginning in childhood and up to the pregnancy. Though the 

interview guide was focused on preconception and pregnancy, these experiences arose 

independently throughout the interviews and informed women’s narratives of current stress and 

resilience.  

Similar to survey results, stressors frequently reported in interviews included financial 

strain and worry about family and partners. Women also brought up immigration-related 

challenges (enforcement, separation from family) and worry about pregnancy loss or delivery. 

Common past stressors included challenges related to immigration, stress from previous 

relationships, difficulties experienced in women’s home countries (e.g., crime), and childhood 

adversity. Some women described having initially experienced stress because the pregnancy was 

unplanned; however, no woman described the pregnancy as a stressor by the time she was 

interviewed (conducted in women’s second or third trimester). 

 We defined resilience-promoting factors as the ways by which women described coping 

with challenges or avoiding or managing stress, anxiety, and worry. In addition to responses to 

specific resilience related questions (e.g., in general, how do you get through challenges?), 

women spoke of resilience-promoting factors in their narratives around hardship and stress 

before and during their pregnancy. Women’s descriptions of external stressors and resilience 

were intertwined. When women described a past challenge, they told us how they dealt with it 

and how they used the experience to deal with current problems. When women described a 



 

 

current problem, they described strategies for managing the emotional side of problems, even 

when they felt they had no control over the problem itself. Three overarching themes arose 

connecting experiences of difficulty and stress and women’s perceived capacity for coping and 

resilience. We list these below, with details and supporting examples provided in the next 

sections.  

(1) The majority of women felt that external events (stressors) were beyond their control 

yet felt that they could and should control how they reacted emotionally to those 

stressors, particularly during pregnancy.  

(2) Women described distinct patterns of coping and resilience across their lives. Many 

women described motherhood as a source of maturity, and others described increased 

ability to cope following stress or trauma.  

(3) Family was an essential part of women’s past, present, and expected future coping 

and resilience.  

Controlling Emotional Reactions to Stressors  
 Almost all participants felt that their emotional reactions to external stressors were within 

their control. This idea arose in a few ways. First, we asked participants to give us their 

definitions of stress. Almost all (16/19 women asked) of the participants described stress as an 

emotional state, such as internal worry and bother, rather than the product of external events.  

For example, one participant described it as follows:, “Like when a person lives... like … 

everything bothers them, like making problems from any little thing, and not only at home but at 

work or wherever they go, I think that's a stressed person.” Another participant described stress 

as, “When you think a lot about a particular thing, such as how I don't have enough to pay for the 

electricity, that's stress.” Only three participants described stress as relating to external forces, 

either as something that robs you of your peace, pressure, or when things overwhelm you. For 



 

 

example, one participant stated, “stress is tiredness… tiredness and, how can I explain, it’s like 

the things that overwhelm you…. That you are tired and you don’t know where you can find 

enough energy to do so many things.”  

 Along with viewing stress as an emotional state, most participants expressed confidence 

in their ability to manage the emotional side of stress. Though women described diverse coping 

mechanisms, religious strategies were by far the most common coping strategies and central to 

most (16/24) women’s descriptions of coping and resilience. While many (9) of these women 

described a formal religious practice (e.g., attending services or Bible study), all (16) described 

ways in which they used religious practices, by themselves, for comfort and strength. For 

example, one mother of seven described a strong religious practice. She also talked about how 

prayer was an integral part of her stress management and reaction to problems. For example, 

when she had received a diagnosis of placenta previa and gestational diabetes and been 

recommended bed rest, she used prayer to avoid stress. She described her response to the 

diagnosis as follows:  

“I just put my faith in God and I told him that, that everything was going to happen as he 
wished, as it was in his control, if I was going to lose this baby, I always like maintained 
that faith. I say, my God, you know that I can’t be lying down all day because I have so 
many kids. And I said, if you are going to leave me this baby, leave him healthy and, if 
not, better just take him, because they also told me that he could come preterm….well 
that’s how I coped. ”  
  
Many women felt that it was important to avoid feelings of stress, anger, or grief during 

pregnancy and motherhood as a risk reduction strategy. For example, one participant attributed a 

past miscarriage to stress from hearing the news of her father’s death. Another participant said 

she was not able to grieve after her brother’s passing because she had just given birth to her 

daughter and grieving might hurt her newborn’s health. She explained,  

 



 

 

“What was I going to do? [When my brother died] my older daughter had just been born. 
I had to relax…Because if not, what was going to happen? And to accept what had 
happened ... The neighbors at the time that lived near me [said], ‘well, don’t worry 
because you are with your newborn and you can’t be in that stress, you are going to stress 
out the baby.’ Yes, it hurts, but in that moment when it happened I couldn’t stress.”  
 

Notably, while women described confidence that they could manage stress as an emotion, this 

only occasionally corresponded to women describing control over the external stressors. More 

often, like the mothers above, women’s stress management involved accepting that they could 

not control the external circumstances, only how they reacted to these circumstances.  

Changes in Coping and Resilience Across Life Experiences 

 Women described changes in how they reacted to challenging circumstances during 

different stages in their lives, such as childhood, motherhood, or following trauma. Several 

women expressed enhanced ability to cope with challenges following a traumatic experience 

(e.g., time spent in a border detention center; deportation of an ex-partner during a pregnancy); 

others simply expressed competence to meet new challenges based on their previous 

experiences. For example, one participant spent her childhood translating for her Spanish-only 

speaking parents. This, she said, gave her the confidence to handle unknown or nerve-wracking 

situations.  

“Interviewer: Do you feel like you feel confident when you have a problem that you'll be 
able to solve it? 
P: Yes. 
I: Why do you think you feel that way? 
P: Because I feel like that because my mom and my dad they showed me when I was ten, 
they started using me like to oh go tell this person this but in English because they don't 
speak English. They made me confident ….” 

 

Even when women described feeling stressed, previous life experiences helped them to 

manage those emotions and feel confident that they would overcome the difficulties. For 

example, one participant, a single mother, had left her job in a bar when she found out she was 



 

 

pregnant. She started a business from home, selling food, and was constantly worried about 

being able to pay her bills as the pregnancy progressed. In response to the question “what is 

difficult about your life now?” she said, 

“My pregnancy is advancing, I can’t cook like before, I can’t take it, my feet are swelling 
a lot and I have a lot of back pain like the heat of the stove bothers me and I’ve stopped 
doing it, but I’ll have to go back to doing it. My stress is: the baby is growing, how am I 
going to pay the costs of my apartment?” 
 
However, despite feeling stress, she expressed confidence that she would get through it, 

drawing on resilience from a previous traumatic experience. When she was 19, as a recent 

immigrant to the U.S., she found out she was unexpectedly pregnant and, during the pregnancy, 

the baby’s father was deported. She found herself without family, in a strange country, and 

largely without financial resources. However, after living with a friend throughout the 

pregnancy, she returned to work, and regained financial stability. She described how this 

experience gave her confidence she would overcome the difficulties during this pregnancy as 

well. 

 “Yes, I had just turned 19 and I overcame all that. Even though I’m in a bad moment 
right now, I know that I’m going to get through it over time because what I lived through 
with my first son over time, it was like 5-6 years, but I overcame it.”  
 
Many women who already had children described motherhood as a turning point in their 

lives, providing strength to cope with challenges as well as increased maturity. Notably, this was 

true for women with both planned and unplanned pregnancies, even when the discovery of an 

unplanned pregnancy resulted in increased stress levels. For example, a mother of two, upon 

finding out she was pregnant after breaking up with her boyfriend, said she felt “like the world 

was coming down on top of her.” However, she managed to cope. She explained, “If God gives 

us the opportunity to bring a new life into the world it’s because he trusts us, believes that we are 

strong, that we can survive what comes.” The same participant described how being a mother 



 

 

gave her the strength to get through time in an immigration detention center, where she spent 

several days after seeking asylum at the Texas/Mexico border with her two children.  

 “I was really afraid being there but I couldn’t show fear to my children because they 
were afraid, so if they saw me afraid, they would feel it even more. I told them, it’s OK, 
we’re getting out of here. Tomorrow we’re getting out of here, day after tomorrow we’re 
getting out of here, tomorrow, now we’re definitely getting out.” 
 

Other participants described general maturation following motherhood. For example, a young 

participant expecting her second child looked back on how she had changed after the birth of her 

first child.  

“Interviewer:   How's your life different than it was before you were pregnant? 
P:   Mm. 
I:   Or is it different at all? 
P:   I guess it's almost the same. But with more responsibility. Yeah, of course. Because 
of the baby. I think more mature. Um, all the time, what I'm going to do something, I'm 
going to make a decision, I always have to think about it three times and talk about it 
with my husband and my mother because I feel like those are the main ones that have to 
be there for me, you know? 
I:   Yeah. 
P:   And I feel, I just, I don't know, I feel like honestly, I feel like I'm a different person. I 
feel like I'm more mature and more responsible than I was before.” 
 

Finally, some women felt that motherhood informed their goals for the future. For example, one 

mother of three was motivated to go back to school primarily because of her children. 

“Interviewer: What are your biggest hopes for yourself? 
P: Um. To be successful also, and to, you know, become a better mom for my kids, to see 
a better example out of me so they can see, oh my mom’s strong – she did this. She went 
through this and you know, she got through it, so. I want to be a good example for them. 
Like, I want to be an [police] officer. To show them that, you know, this is what you 
want, then you know, you can get it if you work hard for it. I just want to be a better, a 
better person for my kids.” 
 

Family  
 Across women’s life stages, family was integral to most participant’s lives. Participants 

described how practical and emotional family support helped them in the past, currently during 

their pregnancy, and how they expected it to help them in the future. In addition, supporting 



 

 

other family members was essential to women’s lives, giving them identity and purpose, 

connecting them to their countries of origin, as well as, occasionally, causing stress or strain. 

Finally, many found inspiration in their family, using family members as role models to help 

them cope with challenging circumstances.  

Prior to pregnancy and motherhood, family support allowed women to achieve personal 

and professional goals. For example, many women relied on financial support from family 

members to immigrate to the United States. Participants also described supporting family 

members financially through remittances or paying for specific things like migration or medical 

bills and practically (primarily through childcare and care for sick family members). Women’s 

previous support of family members was intertwined with their expectations for support in turn 

when they needed it. For example, one participant explained, 

“I’ve done so many favors to my family. I've been like with some of my aunts [when 
they] had to stay in the hospital for a week with their babies because they've had them 
like two months earlier [before the due date] and I had to stay over there because I speak 
English and Spanish and they don't speak English...So I just go and stay with them. I help 
them interpret. And then that's why they're like oh we're so happy you're pregnant. Now 
we owe you the favor. We're all going to stay with you in the hospital.” 
  

 Another US-born first-time mother felt current financial strain because she’d spent her 

savings on emergency medical care for her brother. Her husband started working at a harder job, 

1-2 hours away, in order to earn more money. However, the participant wasn’t worried about it, 

counting on current and continued support from her family. She planned to continue working 

part time throughout the pregnancy, to return to work following delivery, with free child care 

from her mom and sister (who she lived with), and felt the temporary financial strain wasn’t 

worth worrying about.  

“I try not to [stress or worry about things]. I try um, if there’s problems, I just try to like 
to let them go. Like not worry about them. Because all, every problem can be fixed. So, I 
try never to worry about it.” 



 

 

 

During pregnancy and motherhood, participants received and expected emotional and 

practical support from their families. Emotional support included advice (about pregnancy, 

motherhood, and relationships), talking on the phone, and spending time together (e.g., going out 

to lunch). For many, this was part of how they faced challenges. For example, one participant, a 

first-time mother, described going to her mother with doubts about whether she would be a good 

mother.  

“Usually it’s normal [to worry about being a good mom] because it’s the first baby. But 
she tells me, um, that um it’s going to be fine because I’m a good aunt.” 
 

Another participant had lost her mother to cancer shortly before finding out about an unplanned 

pregnancy. Her sisters and mother’s cousins came together to support her, accompanying her to 

visits, giving advice, and throwing her a baby shower. 

“My family, my mom’s cousins, they are watching out for me, my cousin is also behind 
me for whatever little thing that happens to me, with my sisters, they call each other to 
see if I’m OK or not, like if I’m fine or not, if I’m following the things that they tell me to 
the letter… sometimes it’s a little tiring, because every moment and every moment they 
are there and sometimes I say better to say nothing and thank God that I have an 
admirable family and appreciate that they are supporting me in these moments.”  
 
During pregnancy, practical support from family members included things like 

accompanying them to doctor’s visits, supporting women financially so that they didn’t have to 

work, or caring for the participant’s older children. Many women stopped or reduced work 

during pregnancy because their family or partner provided financial support. For example, one 

participant described how her brothers and husband, together, supported her financially so she 

could stop working during pregnancy and they could continue to save for construction of a home 

in their country of origin, allowing her to focus on her health. She said,  

 



 

 

“I’m not going to be able to work and what are we going to do to pay everything that is 
spent there [in the country of origin]? And he [participant’s husband] said, ‘I’m going to 
help you and everything so don’t worry.’… I said, OK. Pregnancy is [about] taking care 
of yourself.” 
 

 Families were also integral to how participants saw their future and the future of their 

children. In the short term, several participants planned on relying on family for childcare or 

support immediately after delivery (particularly in the case of a cesarean delivery). In the longer 

term, many women described admiring and using family members as role models. When 

participants were asked to name a person they respected and admired, the majority (13/20) 

named their mother. Three participants named a different family member (1 father, 2 aunts). 

Most participants described admiring family members  because of their strength and ability to 

cope with challenges, such as single motherhood, immigration, or poverty. The experiences of 

their role models inspired their own strategies to overcome challenges. For example, one 

participant discovered she was pregnant with her second child very shortly after breaking up with 

her partner. Prior to discovering she was pregnant, she felt that the break up was the best thing to 

happen, that she was ready and excited to be on her own with her son, and eager to be done with 

the constant fighting with her ex-partner. After she discovered the pregnancy, her twin brother 

advised her to return to her ex-partner, but she felt she could weather single motherhood because 

her mother had survived single motherhood with five children.  

 “that I should go back to the father of my children because we [my brother and I] know 
what it’s like to grow up without a father, yes, my mother left my father when we were 8-
months old, but she was in Mexico where life is harder and she could with five children, 
two 8-month olds, so I also know that I can with my two children.” 
 

Discussion  

 Our research broadens the knowledge base considering how pregnant Latina women 

meet, manage, and make meaning of adversity. Women’s narratives of stress and difficulty were 

intertwined with strategies for coping and resilience. Despite the sample design, in which half the 



 

 

women interviewed had indicated low stress levels in their survey responses, the majority of 

those interviewed described at least one ongoing stressor during their pregnancy. Some of these 

stressors were minor and others traumatic. However, women varied in how they reacted to 

external stressors and whether they described experiencing stress or worry in response. Broadly, 

women felt that their emotional reaction to an external stressor was within their control—that 

they could, and, particularly during pregnancy, should choose not to worry about external 

stressors. Women described changes in how they viewed and reacted to stressors at different 

points in their lives, often learning from and drawing on previous challenges in order to cope 

with new problems. Interview participants described several factors in their lives that allowed 

them to cope with, overcome, and manage external stressors (resilience). Motherhood, in 

particular, was a turning point for many women. Finally, family provided resources for them, 

which they depended on for practical and emotional support throughout their lives.  

 This study confirms findings from previous qualitative research with pregnant Latina 

women and Latina mothers on family support and parenting as sources of resilience but offers a 

new perspective on other resilience-promoting factors. Many authors have described how Latina 

immigrant women rely on strong family relationships for support, particularly during pregnancy 

and motherhood.122,139,140 In focus groups with Latino parents in the Midwest, Parra-Cardona 

(2008) described how participants found parenthood to be both a source of satisfaction with life 

and a demand for responsibility.141 This mirrored comments among our participants that 

motherhood made them more responsible and mature. However, other resilience-promoting 

factors, such as control over reactions to stressors and competence, have not been explored 

among pregnant Latinas. 



 

 

 Our study was based on Ecosocial theory. Two elements of Ecosocial theory were present 

in women’s narratives: embodiment of stress and life course processes. Women believed in 

embodiment of stress and described stress and worry as detrimental to their health and that of 

their fetus. Life course processes were present in most women’s narratives, as women described 

how experiences from across their lives were intertwined with current perspectives, reactions, 

and relationships. However, women only rarely explicitly brought up macrolevel stressors in 

response to open-ended questions about their lives, in contrast to what we expected based on 

Ecosocial theory. Macro-level processes (e.g., immigration policies and enforcement) clearly 

influenced the experiences that made up women’s lives (experiences with detention and 

deportation, choices about where to seek care, separation from family). However, macro-

processes may feel like a fact of life (beyond women’s control) rather than an immediate cause 

of these experiences. Our open-ended questions may have led women to answer about their 

immediate experiences rather than connecting them to political or social processes. It may also 

be that the consequences of macro-level processes (e.g., a family member’s deportation) are 

stressors while women do not consider macro-level processes themselves to be stressors. Future 

research should consider direct questions about macro-processes to better describe how this 

cornerstone of Ecosocial theory is present or absent in women’s perspectives on stress.  

Our qualitative findings are consistent with women’s survey responses about stressors 

and support. While many women reported experiencing an ongoing stressor, depending on the 

stressor, 20-60% of women described the stressor as not very stressful. In interviews, women 

described controlling how they reacted to external stressors and a belief that they should limit 

stress and worry, particularly during pregnancy. Women in the total survey population may have 

also used coping strategies to limit emotional reactions to stressors. Almost all survey 



 

 

participants reported high social support which may reflect a similar reliance on family and 

community for support as described in interviews. Our mixed methods design allows us to place 

the survey findings (e.g., the prevalence of stress or lifetime trauma) alongside women’s 

narratives of how they cope and make meaning out of these experiences.  

 A wealth of theory and empirical evidence supports the idea that specific coping 

strategies determine health trajectories following adversity. For example, John Henryism theory 

suggests that prolonged, high-effort, active coping with low-resources and high adversity is 

associated with long-term negative health outcomes (primarily cardiovascular disease).142 

Notably, individuals with high-effort, active coping may show positive mental health profiles 

but, with long term exposure to stressors, negative physical health outcomes.143 Similarly, 

Cognitive Activation Theory of Stress (CATS) describes how positive outcome expectancies – 

i.e., when faced with an external stressor an individual’s expected ability to have a positive 

outcome —are associated with positive health trajectories, as compared to a lack of perceived or 

actual control over the stressor (helplessness) or negative outcome expectancy (hopelessness).114 

Participants endorsed positive outcome expectancies, based on their own success in coping with 

adversity and reliance on consistent family support. John Henryism also resonated with women’s 

strong feeling of control over their reactions to stress, potentially a form of active coping, and, 

even more so, in their plans following pregnancy (e.g., to return to work or study). Specific 

coping strategies may impact patterns observed in health outcomes to Latina immigrants in the 

U.S., including the erosion of the immigrant advantage over time. We only offer perspectives 

from Latina women and cannot make inference about whether coping strategies or stress derive 

from women’s cultural, national, or ethnic background or whether they are universal. However, 

primarily passive coping paired with positive outcome expectancy during pregnancy might 



 

 

protect women against adverse effects of stress. Future longitudinal studies (both quantitative 

and qualitative) should consider whether coping strategies change and evolve across different life 

stages, and how coping varies by race/ethnicity or cultural background or across generations. 

Use of standard scales (e.g., John Henryism Active Coping Scale; TOMCATS), repeated 

measures, and biologic measures (e.g., measures of the microbiome or allostatic load) can inform 

our understanding of these mechanisms.144,145 Qualitative research can inform the application and 

refinement of theory, as well as connect theory and quantitative scales to women’s lived 

experiences.  

Our analysis should be interpreted in light of three important limitations. First, unlike true 

life histories, we conducted only one interview with each participant.134 Follow-up interviews at 

different time points or additional sessions would have allowed for richer data on women’s lives. 

Second, our project included only women enrolled in prenatal care. All our participants had 

access to at least some financial and social resources and chose to carry a pregnancy to term. 

Finally, our sample was primarily foreign-born, limiting our ability to compare immigrant and 

US-born women or across generations.  

This analysis offers several strengths. First, our sequential study design allowed us to 

customize each woman’s interview guide using survey results. Specifically, we were able to 

include questions and probes related to the specific stressors women reported in the survey. This 

allowed us to explore why some women listed stressors but did not report finding them stressful 

as well as ensured that we were able to develop a comprehensive understanding of each 

difficulty. Second, our bilingual research team had native speakers for conducting interviews, 

transcription, and analysis. This allowed us to gain the full range of meanings from interviews 

with both English and Spanish speakers. Finally, we worked with trusted community clinics, 



 

 

helping us build rapport and trust with participants. Additionally, though we conducted only one 

interview session, meeting participants and conducting informed consent discussions at the time 

of the survey introduced participants to our research team and helped build trust before the 

interviews. We believe most participants were comfortable with study staff by the time of the 

interview. For example, despite our not asking, over half disclosed the documentation status of 

themselves or a close relative, suggesting they trusted the research team.   

 Understanding choices and strategies that foster positive adaptation to adverse events and 

circumstances allows for better understanding of the processes through which individuals survive 

and make meaning from hardship. By incorporating this understanding into research, 

intervention design, and clinical practice, we may be better able to more effectively promote 

positive health and wellbeing for Latina women and children experiencing adversity.  

  



 

 

 

Conclusion and Future Directions 
 Across sociology, demography, and anthropology, a growing body of work supports a 

link between living in a place with a restrictive immigration policy climate and poor health.1,3 

However, the application of causal inference techniques or epidemiologic methods generally has 

been limited. My aim 1 results provide additional evidence that there is an association between 

living in a place with restrictive policies and adverse birth outcomes for both foreign-born and 

U.S.-born Hispanic mothers. The primary outcome, very preterm birth, has robust links to 

chronic stress, supporting a causal mechanism through increases in chronic stress. However, the 

nature of my exposure, the Immigration Climate Index, does not allow me to attribute the change 

to specific policy shifts. My aim 2 results show a slight elevation in risk of VPTB for foreign-

born Hispanic mothers following the adoption of 287(g) agreement but do not support general 

effects of the program on risk. This may reflect the fact that 287(g) agreements are implemented 

in different ways in different places and that places may engage in intense immigration 

enforcement even without an agreement. Finally, a broad body of ethnographic and qualitative 

work describes resilience among Latina women, as well as strategies through which Latina 

women adapt to and cope with changing immigration policies and enforcement climate. In my 

aim 3, I show that Latina women draw on individual and interpersonal resources, as well as their 

own life experiences to cope with external challenges. In interviews, women describe stress from 

immigration climate but also, for many, a perceived ability to successfully reduce their risk of 

deportation or handle deportation if and when it comes.  

 



 

 

 The time is ripe for epidemiologists to play a larger role in the study of immigration 

policies. With a few notable exceptions,8,9 an epidemiologic perspective has been absent from 

the study of immigration policies. Correspondingly, articles on immigration policies broadly lack 

rigorous consideration of the causal pathways through which climate may impact health; show 

only cursory attention to potential confounders; rarely engage in consideration of the extent of 

information or selection bias; and offer little more than suggestions on potential actions or 

interventions to address the problem.  

 Drawing on the rich body of work in sociology, political science and other disciplines, 

epidemiologists should engage in the study of immigration climate through the following 

actions.   

(1) Develop testable hypotheses about how specific immigration policies or enforcement 

actions would affect specific health outcomes, applying content-specific knowledge of 

physiologic mechanisms, induction time, and potential confounders. Examples might 

include: considering changes in blood pressure (or other acute stress sensitive outcomes) 

among non-citizens during or following the announcements of changes to U.S. 

immigration programs—e.g., DACA or Temporary Protected Status (T.P.S.).  

(2) Create and test specific measures of immigration policy climate, with clear, replicable 

definitions, and study the reliability and validity of each. Potentially, epidemiologists 

might develop measures for different aspects of policy climate (e.g., criminalization, 

inclusion, enforcement) to better understand how specific policy action may result in 

specific health outcomes.  

(3) Leverage existent pre/post data with possibly impacted populations to describe potential 

changes in specific aspects of health status, following changes in immigration climate. 



 

 

Examples might include: Using all or part of existing cohort studies, such as the Hispanic 

Community Health Study/Study of Latinos, to look at changes in individual health status 

with changing immigration climate. Ideally, incorporate biomarker data and specific 

measures of hypothesized mechanisms (e.g., stress biomarkers or perceived stress, 

utilization of care, maladaptive behaviors).  

(4) Conduct consequentialist studies to suggest specific actions that individuals, 

organizations, and governments (local, state) might take to ameliorate the negative effects 

of climate. Examples might include studying whether municipal ‘sanctuary policies’ are 

associated with subsequent improved outcomes for foreign-born or noncitizen residents; 

or whether police refusal to collaborate with ICE improves trust of government among 

noncitizen residents.  

(5) Measure the potential impact of bias in their own and other published work on 

immigration climate. Examples might include: using the E-value or other metrics of 

unmeasured confounding to consider the impact of unmeasured confounders on effect 

estimates; considering whether publication bias exists in the body of work on the ‘Trump 

Effect’ during/following the 2016 election; determining the effect of selection bias on 

results when using data from national surveys (e.g., National Health Interview Survey; 

Behavioral Risk Factor Surveillance System (BRFSS)) to study immigration policies. 

 

 Epidemiologic methods and expertise can help move research on immigration policies 

beyond describing an association and towards improved causal inference and public health 

action. Changing immigration policies, enforcement practices, and anti-immigrant sentiments are 



 

 

social determinants of health that are quickly changing during our time. Epidemiologists can and 

should help describe, define, and address this problem. 

 

Reflexivity Statement 
 I have prepared the following reflexivity statement in order to reflect on how my own 

experiences, position, and lens impacted my research.136,146–148    

Personal History 
 I have been a resident of DeKalb County, Georgia, my whole life, even for the seven 

years where I lived elsewhere (Peru and Rhode Island). I am white, privileged, and well-

educated. By the time I graduated high school, I thought I was fairly aware of the inequalities 

and problems in my county. DeKalb is racially (and socioeconomically) segregated, and I 

attended a public magnet high school that was created in response to the Supreme Court demand 

that Georgia integrate its schools. However, I managed to graduate from high school nearly 

completely unaware of the growing Hispanic immigrant population in the county—and of the 

challenges they faced.  

 This changed when I moved back to Georgia from Peru in December 2012, and worked 

for a charter middle school serving primarily Latino youth in the county. I was a maid-of-all-

work, serving as a translator for the counseling office when talking to Spanish-speaking families, 

a substitute teacher, and teacher of a Saturday English-as-a-second-language course for parents. 

Listening to children and parents opened my eyes to the challenges faced by immigrant families 

in DeKalb county. One fifth grader, whose father had been deported, developed chronic stomach 

aches and wouldn’t attend school, fearing that, while she was at school, her mother would also 

be deported. One young woman ended up living with her former math teacher. After her parents 

were deported, she had to choose between moving to Texas, to live with an aunt she’d never met, 



 

 

or to Mexico with her parents, either way, giving up a scholarship to a prestigious private high 

school. One of my best Saturday English students, a single mother, missed a class because she 

had to spend the weekend in jail after being detained for driving without a license. After eight 

months of listening to these stories and often having little or no help to offer, I felt deeply 

ashamed about how my state treated immigrant families and for my ignorance about the 

problem.  

 When I began graduate school in 2013, I was surprised to find a near complete lack of 

public health scholarship on the health impacts of immigration policies. I spent the first two 

years of the doctoral program learning how to design a study to consider the potential impact of 

immigration policies on maternal and child health. With help from my committee, Danielle 

Crookes, and the slowly growing body of work on immigration policies, I was able to do so.  

Dissertation Research  
 During the course of my dissertation research, I became pregnant, was pregnant for all of 

the qualitative interviews, and pregnant or a new mother during analysis. After the first trimester, 

I shared this with interview participants. It gave us a shared experience and perspective. At 

times, this allowed me to immediately connect with participants. However, it also sometimes 

highlighted the gaps between us. Many participants lacked insurance, some were single mothers, 

and nearly all had some uncertainty about whether they or their partners might be deported 

during the pregnancy or later. I sometimes felt in awe of interview participants’ strength and 

persistence, some of whom often faced obstacles just to arrive at prenatal care (some women 

walked, others took MARTA, others had to pay a taxi every time).  

 This feeling of awe drew me to women’s narratives of resilience. In research with 

minority groups, we often focus on stress and hardship but leave out strength and the ability to 

overcome challenges. Thus, I chose to briefly summarize stress and stressors and to explore 



 

 

resilience in depth in a manuscript. Over the course of my dissertation writing, I became aware 

of my reliance on terms like vulnerable and marginalized. I decided to try to use, instead, and, as 

appropriate, underserved. The use of vulnerable and marginalized may (1) contribute to stigma 

or stereotyping and (2) obscure the fact that external events cause women’s vulnerability (e.g., 

the deportation of breadwinners) and marginalization (e.g., the fact that immigrants in Georgia 

are ineligible for driver’s licenses).149 

 While conducting my research, I have tried to retain an awareness of my own privilege 

and position as a non-Hispanic white U.S. citizen who can treat immigration enforcement and 

immigration policies as an academic interest whereas, for many (including the participants in my 

study), they are threats to safety, security, and comfort. In designing this study, I was acutely 

aware of the potential for harm in encouraging women to reveal too much about their own 

documentation status or immigration experiences. This awareness led me to exclude detailed 

questions about documentation, immigration policies, or experiences with immigration 

enforcement from the survey and interview guide. My experiences and academic knowledge led 

me to believe that immigration enforcement experiences would dominate women’s narratives—

whether I asked about them or not. This was not the case.  

 Our decision not to ask about policies, enforcement, and documentation status likely 

influenced our results, since only some women brought up stories or perspectives on these issues. 

Thus, despite my personal interest in this area, these data were insufficient to make well-

supported inference about women’s perspectives on immigration climate. Ultimately, I hope that 

the interview structure and content made women comfortable and helped the interviews be 

positive experiences for participants. One mother, experiencing a challenging pregnancy, told me 



 

 

at the end she felt that she should have paid me, because it was so wonderful to just have 

someone listen to her for an hour.  

 My research team included three MPH students, whom I hired based on their Spanish 

ability and perceived organizational skills. They were amazing additions to the project. One, 

Monica Ulloa, conducted a third of the interviews and acted as a double coder for all interview 

data. Monica is a native Spanish speaker, an immigrant from Colombia, and was pregnant for all 

the interviews she conducted. Having her perspective on analysis and her distinct voice in some 

interviews was an invaluable addition.  

 My dissertation contributes evidence supporting an association between restrictive 

immigration policies and health, specifically supporting a pathway through increased stress. As a 

scientist, I recognize that we need more evidence to determine how, when, why, and for whom 

specific policies or enforcement practices matter and for which outcomes. I believe, as Krieger 

(2012) posits, that building a body of scientifically-sound, theory-driven research into the impact 

of racist policies and practices is a contribution to ending those practices.31 However, as a citizen, 

human, and mother, my views are unchanged following this research—restrictive policies and 

enforcement practices are discriminatory, violate human rights, and demand immediate change.  
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Appendix A: Dissertation Proposal 
 Stress is increasingly recognized as a key determinant of population level inequalities in 

very preterm birth (VPTB) rates, driving the persistent disparity in VPTB rates between African 

American and white infants. Additionally, economic stressors contribute to the elevated risk of 

VPTB among low-SES women.150–152 However, despite documented experiences of 

discrimination and low SES in general, Hispanic women, as a group, demonstrate rates of VPTB 

only slightly higher than non-Hispanic white women.48,49 The phenomenon of unexpectedly low 

rates of adverse birth outcomes among Hispanic women in the US is known as the Hispanic 

Birth Paradox.49 Proposed explanations for the observed paradox include lower exposure to 

discrimination and higher levels of social support among pregnant Hispanic women.44,49,153 

However the Hispanic paradox is not a monolithic experience, with variation in VPTB risk by 

country of origin, geographic location within the U.S., and number of generations in U.S.154 In 

the proposed work, we will use an ecosocial framework to examine distinct and interrelated 

effects of stress and social support.41,155,156 Stress processes at multiple levels (individual, 

interpersonal and contextual) may increase the risk of adverse birth outcomes for Hispanic 

women.157–161 VPTB rates among Hispanic live births vary geographically across states and 

counties (11.7 to 25.4 per 1000 live births between states in 2013). Understanding what social 

and political processes are associated with heterogeneity in risk among Hispanic women will 

allow for better design of policies and programs to improve health in this population.  

 The overarching goal of this project is to utilize an Ecosocial framework to explore the 

effect of contextual and interpersonal stressors and protective supports on risk of very preterm 

birth among Hispanic women across U.S. counties and states.  In aim 1, we will quantify the 

variance in VPTB risk to Hispanic women attributable to state, county and individual level 



 

 

factors and estimate the effect of markers of individual, interpersonal and contextual stress on 

risk of VPTB. In aim 2, we will examine the spatial distribution of VPTB to Hispanic women, 

taking into account spatial autocorrelation and patterning. Finally, in aim 3, we will provide rich 

description of how pregnant Hispanic women experience stress before and during pregnancy. 

Together these aims will illuminate how stress acts to increase risk of VPTB for Hispanic 

women and explore whether the observed Hispanic paradox is consistent with theories about the 

impact of stress on perinatal outcomes.  

Aim 1. Estimate the effect of individual (migration history), interpersonal (relationship status), 

and contextual (immigration policy climate) stressors on risk of VPTB to Hispanic women and 

the proportion of unexplained variance at the state and individual levels with the additional 

control for each set of stressors from 2005-2015. 

Hypothesis: Residence in a state with a negative immigration policy climate will increase 

the risk of VPTB among Hispanic women. Risk of VPTB will vary geographically both between 

and within states. 

Aim 2. Estimate sub-national (regional) and sub-state (county) spatial clustering of VPTB risk 

among Hispanic women, and test for geographic variation in the importance of immigration 

enforcement in its relationship with VPTB risk among Hispanic women.  

Hypothesis: The unexplained variation in VPTB risk among Hispanic women will 

demonstrate spatial patterning unique from that shown among non-Hispanic white women.  

Aim 3. Describe the experiences of chronic stress, social support and depression during the 

preconception and prenatal periods among Hispanic women seeking prenatal care in Atlanta, 

Georgia. 



 

 

 a. Estimate the prevalence of prenatal chronic stress, social support and depression in a 

geographically bounded sample of Hispanic women seeking prenatal care and their associations 

with maternal characteristics.  

b. Characterize women’s narratives of changing stress and social support during the 

preconception and prenatal periods in the context of hypothesized pathways of embodiment and 

resilience.  

1. Significance:  

1.1 Very Preterm Birth 
Very preterm birth (VPTB), defined as birth before 32 completed weeks gestation, is a 

rare and serious adverse birth outcome, occurring, on average, in 1.6% of live births in the US,162 

and greatly increasing the risk of infant mortality and acute and long term morbidity compared to 

term or late preterm infants.163 A growing proportion of births in the US are to Hispanic women, 

increasing from 17.4% in 1995 to 23.2% in 2015.162,164 Of these, 1.4% were very preterm, a rate 

that has been constant from 2007 to 2015.162  While risk factors for VPTB include individual 

behaviors (e.g., smoking, sexually transmitted infections), demographic characteristics (e.g. age, 

marital status, education), and biomedical factors (e.g. hypertension, diabetes, interpregnancy 

interval), there is increasing awareness of the importance of both interpersonal factors (e.g. social 

support, stress), and contextual factors (e.g. crime, segregation) in the etiology of VPTB.152,165–

168  

1.2 Stress and buffering social support 
Stress is now well established as a determinant of population level inequalities in rates of 

VPTB, driving the persistent disparity in VPTB rates between African American and white 

infants.95,166 Additionally, economic stressors contribute to the elevated risk of VPTB among 

low-SES women.150–152 Broadly, experiences of chronic stress may elevate the risk of adverse 

birth outcomes by alterations in neuroendocrine and inflammation regulation during 



 

 

pregnancy96,169 and social support decreases risk, potentially by acting as a mediator for the 

effect of stress.161,170–172 There is evidence that stress processes at multiple levels (individual, 

interpersonal and contextual) are associated with increased risk of adverse birth outcomes for 

Hispanic women.157–161 Lower levels of social support, membership in specific national origin 

groups and experiences of discrimination are associated with increased risk of adverse birth 

outcomes among Hispanic women.157–161  

1.3 Hispanic Paradox 
Hispanic women, as a group, demonstrate rates of VPTB only slightly higher than non-

Hispanic white women,162,164 despite documented experiences of structural and interpersonal 

discrimination and low SES in general.153,156,173–176 This broad and often-cited pattern has been 

called “the Hispanic Birth Paradox,”158,160 but it mistakenly masks within- and across-group 

differences among Hispanic women that can shed light on the competing effects of chronic stress 

and buffering social support. The risk of adverse birth outcomes varies by specific national 

origin group and maternal nativity, with foreign-born Mexican women demonstrating the lowest 

rates of adverse birth outcomes among Hispanic women.49 Perhaps they have higher levels of 

social support during pregnancy in comparison to other subgroups, and those supports erode with 

acculturation into mainstream US culture.49,177,178 In addition, perhaps their exposure to the stress 

of systematic structural and interpersonal discrimination is less than it is for other minorities in 

the US.44,153 To test these hypotheses, it is necessary to contextualize and measure the 

multifactorial and complex processes that vary across women from diverse cultural backgrounds 

and how those processes vary geographically and longitudinally across US states. I hypothesize 

that differing levels of both social support and exposure to systematic and interpersonal stress 

shape risk of VPTB for different subgroups of Hispanic women. Thus, in the proposed work, I 

will use an ecosocial framework to examine how experiences of contextual and interpersonal 



 

 

stress and social support drive risk of VPTB for Hispanic women and whether the observed 

paradox is an artifact that disappears after control for known individual risk determinants.  

The 

ecosocial 

framework 

provides a 

theoretical 

approach 

to 

understand 

and test 

how dynamic social and political processes create and sustain inequality at multiple, interrelated 

levels.41,179 This is appropriate for understanding the complex social, economic and political 

contexts generating stress for Hispanic women in the US. The lives of Hispanic women are 

shaped by broad global and national political and economic forces that drive historic and current 

migration patterns, influence state and national policies affecting access to education, labor 

opportunities and health care and create stress-provoking law enforcement practices.34,57,180–183 

However, migration also creates cross-national economic and social ties, allowing Hispanic 

women to draw on the cultural strengths and knowledge networks in countries of origin and in 

the US.184–188 I have adapted Nancy Krieger’s application of the ecosocial framework to racism 

and health155 to illustrate the multilevel, complex systems of stress and social support at play 

across the lifecourse of Hispanic women in the US (Figure 1). Previous authors have used this 

framework or elements of the framework to consider the impact of area-level socioeconomic 



 

 

factors on cancer and mortality,189 the influence of stigma on physical health of LGBT 

individuals190 and to explore determinants of mental health disparities for Hispanic women.156 

Hispanic women are differentially exposed to stressors across time and place, with women in 

some environments having a higher chance of experiencing harmful stress and subsequent 

biologic consequences (including elevated risk of VPTB).   By examining these stressors and 

sources of resilience together, we are able to consider separate and interrelated factors as well as 

potential interactions between different types and levels of stress, deepening the understanding of 

what stress is relevant for VPTB risk among Hispanic women.   

1.4 Geographic and Spatial diversity of pregnancy outcomes among Hispanic women  
VPTB rates among Hispanic live births vary geographically across states and counties 

(11.7 to 25.4 per 1000 live births between states in 2013).  Research with other minority groups 

has shown geographic variation in adverse birth outcomes, associated with contextual stressors 

such as neighborhood deprivation, poverty and segregation.165,191–193 Limited research conducted 

with Hispanic women suggests living in an ethnic enclave may be protective against adverse 

birth outcomes,194–196 but aggressive immigration enforcement policies and practices may 

increase risk.73,197  

 An ecosocial framework is appropriate for examining place-based, contextual factors 

(policies, segregation) as they are intertwined with the characteristics of people in the space 

(vulnerability, immigrant status), creating complex, dynamic spatial structure for risk.198,199 

Observed variation in VPTB risk at the state and county levels may be explained by 

characteristics of states and counties including policies, the characteristics of people living there, 

and the economic and social climate. However, it may be that beyond these state and county 

specific characteristics, the risk and risk determinants of VPTB to Hispanic women in the US 

demonstrate spatial structure. Spatial structure may arise from the distribution of contextual 



 

 

stressors, whose effects are unlikely to be strictly limited to the political boundaries of states and 

counties and the differential effect of stress among different groups of people.199 Further, spatial 

structure may vary over time with changing patterns and 

distribution of Hispanic communities. In the 1970s and 

80s, Hispanic communities were primarily concentrated 

in a few urban areas.200 In more recent decades, Hispanic 

immigrants and their descendants live in diverse 

communities, distributed across US regions, in both 

urban and rural areas.201–203 As new immigrant 

destinations emerge, Hispanic immigrants and their 

descendants experience a range of social and economic 

milieus.204 Levels of segregation and isolation for 

Hispanic individuals vary across US metropolitan areas, 

and appear to be driven, in part, by anti-Hispanic 

sentiment.205 Anti-Hispanic sentiment, as measured by 

Google trends, appears to vary spatially.205 This, and 

other spatially varying factors, impact the lives of 

Hispanic women living in those areas and may contribute to risk of VPTB, other adverse birth 

outcomes, and psychosocial health of Hispanic mothers. An ecosocial understanding of the social 

and political processes that are associated with heterogeneity in risk among Hispanic women will 

allow for better design of policies and programs to improve health in this population.   

1.5 Summary 
 Hispanic women comprise a growing population of new mothers in the United 

States.162,164,206 Nevertheless, research is limited that describes the experiences shaping perinatal 

Figure 2. Decline in rates of very preterm 
birth from 2005-2013, US restricted-use 
live birth data file. States with fewer than 
1000 births to a race/ethnic group in either 
2005 or 2013 excluded.  



 

 

health risk across diverse groups of Hispanic mothers and infants. Stress, an established risk 

factor for adverse perinatal outcomes generally, may impact Hispanic women differently, 

depending on place and social support. The ecosocial framework drives questions such as:  To 

what extent do individual, interpersonal and contextual stressors and supports vary 

geographically and by maternal nativity? Within a defined spatial environment, how do Hispanic 

women describe their experiences of stress and social support before and during pregnancy? 

And, do these experiences correspond to traditional markers of stress and social support?    

The overarching goal of this project is to explore the effect of contextual and 

interpersonal stressors and protective supports on risk of very preterm birth among Hispanic 

women across U.S. counties and states through an ecosocial framework. This research will 

improve our understanding of the impact of state-level immigration policy context on perinatal 

health among Hispanic women and facilitate better design of interventions to support perinatal 

health among Hispanic women in different environments.  

2. Approach 

2.1 Preliminary Data 
National rates of VPTB among Hispanic women from 2005-2013 have not changed 

meaningfully (14.7 per 1000 live births in 2005 and 2013), but preliminary analysis of state-level 

data suggests that this stagnation masks subgroup heterogeneity and suggests spatial structure 

(Figure 1). Rates have increased in some states, notably in the Southeast where there is a 

significant upward trend. In other states, rates have decreased or remained static. Further 

analysis, utilizing an ecosocial framework focused on differential causes of stress and support, 

may help to explain why the spatial distribution of changes in rates of VPTB to Hispanic women 

does not mirror the variation in VPTB trends for other racial and ethnic groups (Figure 2). 



 

 

For example, data from the 2012-2013 Georgia Pregnancy Risk Assessment Monitoring 

System suggests potential differences in the experience of stress during pregnancy among 

Hispanic women compared to non-Hispanic women in Georgia. Hispanic respondents were more 

likely to report feeling unsafe in their neighborhood always or almost always during pregnancy 

compared to non-Hispanic women (6.0% v. 3.1% respectively). However, Hispanic women were 

less likely than non-Hispanic women to report experiences of partner (10.4% v. 18.6%), 

traumatic (2.4% v. 11.1%) or emotional stress (11.7% v. 22.1%).     

2.2 Research Design and Methods 
Aim 1. Estimate the effect of immigration policy climate on risk of VPTB to Hispanic women 

and the proportion of unexplained variance at the state and county levels with the additional 

control for individual and county-level risk determinants from 2005-2015. 

Hypothesis: Living in a state with a more restrictive immigration policy climate will be 

associated with increased risk of VPTB among Hispanic women. Risk of VPTB will vary 

geographically between and within states. 

Scientific Rationale:  For Hispanic women, a number of contextual, interpersonal and 

individual stress-inducing factors may be of particular relevance to perinatal health (Figure 1). 

The ecosocial framework allows us to consider the broader context while focusing on 

representations of specific domains. For example, this model allows us to represent state and 

county-level stress-provoking factors. However, we are not able to represent neighborhood 

effects or a woman’s individual life history of migration. The ecosocial framework 

contextualizes our hypotheses and eventual results about state and county effects in a larger 

theoretical model.  State contextual factors, including immigration policy context, may introduce 

stress-associated pathways.34,57,207 Social support at several levels may be a key protective factor 

for Hispanic women.178,208,209 In this analysis, I consider social support at the partner level by 



 

 

measuring marital status and father’s information on the birth certificate (this has been shown to 

be associated with lower risk of congenital syphilis, infant mortality and preterm birth/low birth 

weight;65–67 including it will provide a richer proxy of relationship than marital status alone). 

Maternal country of origin serves as a partial proxy for migration history and stress. For 

example, Puerto Rican women may have experienced migration stress from moving but not visa 

stress as they are already US citizens.210 Finally, county level immigration enforcement policies 

(e.g. a 287(g) agreement anywhere within the county) offer insight into the daily lived 

experiences of Hispanic residents and their interactions with immigration enforcement.69,90,211  

Analytic Approach:  I will quantify the proportion of variance in VPTB risk attributable to 

conventional risk factors and markers of individual, interpersonal and contextual level stressors: 

markers of migration history, lack of social support, and geographic-level immigration policy 

context. I will test whether state level variation is explained by individual factors or whether 

there is persistent unexplained state-level variance that may reflect the role of state policies. I 

will also estimate the effect of state and county level policy context after controlling for 

individual level factors.  

To accomplish this, I will examine the distribution of VPTB to Hispanic women through 

a series of multilevel, generalized linear mixed models. To assess variance decomposition, for 

each model I will calculate a pseudo-intraclass correlation coefficient (pseudo-ICC) to determine 

the proportion of variance explained at each level (individual, county, state). The pseudo-ICC for 

a logistic model is calculated as: 

STT =
UVWVX	YXZXY	[W\%W]^X

(UVWVX	YXZXY	[W\%W]^X_`ab]Vc	dXZXY	[W\%W]^X_9.2f)
.71 

The first model will be an “empty” model, with a global intercept, and random intercepts for the 

mother’s resident county and state. This model will quantify the heterogeneity in VPTB risk at 



 

 

the state and county levels. Subsequent models will add additional sets of predictors (while 

retaining previous predictors): (1) conventional; (2) social support related factors; (3) markers of 

migration history; (4) county level context and (5) state policy context (Table 1). I will calculate 

the effect of each stress marker using estimated coefficients to produce adjusted odds ratios. I 

will calculate the pseudo-ICC for state for each model.  

Table 1. Exposures, confounders and effect modifiers to be included in sequential multi-level models 
in aims 1 and 2 

Model Exposures(s) Confounders Effect 

Modifiers 

1 Conventional  - Maternal age, education, parity - 

2 Social 
Support 

Relationship status (married, 
unmarried + father’s 
information on birth 
certificate, unmarried)  

Model 1   

3 Markers of 
Migration 

History 

Maternal nativity (U.S.- or  
Foreign-born) 

Model 2 + specific national 
origin group  

Specific 
national origin 
group 

4 County Level 
Context 

County immigration 
enforcement (287g agreement 
anywhere within county 
yes/no)  

Model 3+ Poverty (cty % below 
FPL); urban/rural (cty); Ethnic 
density (% Hispanic); past 
ethnic density (10 year lag); 
year of delivery 

Maternal 
nativity (U.S.- 
or Foreign-
born) 

5 State policy 
context 

Immigration policy climate 
(lagged 1 year) 

Model 4 ; ratio of 
undocumented: documented 
among foreign born 

County 
enforcement + 
maternal 
nativity 

If the pseudo-ICC declines meaningfully after inclusion of all individual level covariates, 

this would suggest that geographic differences are primarily due to the composition of 

individuals residing in each state. If the pseudo-ICC shows persistent between-state variance 

after controlling for county and individual covariates, there may be state-level contextual factors 

associated with the risk of VPTB to Hispanic women. Inference regarding temporal trends will 

come from the magnitude and significance of the fixed effect for year and the changes in the 

pseudo-ICC after adding year. The magnitude of the fixed effect for immigration policy context 



 

 

will allow for inference about the impact of policy context on VPTB risk among Hispanic 

women.



 

 

 

Table 2. Measures, data sources and definitions for independent and dependent variables in aims 1 and 2 
Construct Definition Data source Level Notes 

Very preterm 
birth 

Dichotomous, live 
delivery <32 weeks 
gestation  

Birth 
certificates 

Individual Use physician estimate of 
gestational age where available 

Maternal age Maternal age, 
categorized 

Birth 
certificates 

Individual Likely 5 year groupings; may 
change as appropriate 

Maternal 
education 

Dichotomous: less than 
high school v. at least 
high school 

Birth 
certificate 

Individual  

Parity Dichotomous: previous 
live birth yes/no 

Birth 
certificate 

Individual  

Marital status Currently married: 
yes/no 

Birth 
certificate 

Individual  

Father’s 
information 

Gold standard: father’s 
name on birth certificate 
yes/no 

Birth 
certificate 

Individual Gold standard only available in 
some states. Will conduct 
sensitivity analysis to determine 
whether any father’s 
information (age, race, 
education) is an adequate proxy 
for name yes/no 

Maternal 
nativity 

Dichotomous: mother 
born in US or other 
country 

Birth 
certificate 

Individual Will conduct sensitivity 
analysis to determine whether 
missingness on this variable has 
increased/decreased over time 
and variation in missingness by 
state 

Specific 
national origin 
group 

Hispanic national origin 
group 

Birth 
certificate 

Individual May use traditional categories 
(Mexico, Puerto Rico, Cuba, 
Central/South America, Other); 
could categorize differently  

County 
immigration 
enforcement 
context 

Dichotomous: 287(g) 
agreement anywhere in 
county69  

Immigrations 
Customs 
Enforcement 
(ICE) 
Records 

County Varies annually; this may be 
excluded from later models as 
Immigration Climate Index 
incorporates this information 

Poverty Percent of families in 
county living below 
federal poverty level 

Census County Varies annually 

Ethnic density Percent Hispanic Census County Varies annually  
Past Ethnic 
density 

Percent Hispanic with 
10-year lag 

Census  County  

Year of 
delivery 

Year of delivery Birth 
Certificate 

Individual  

Immigration 
policy climate 

Sub-federal immigration 
policy climate as defined 
by the Immigration 
Climate Index45 

Immigration 
Climate 
Index 
Database 

State Varies annually; though 
assigned at state level, 
incorporates sub-state policies 
as well.  
  



 

 

Ratio 
documented: 
undocumented 
immigrants  

Ratio of number of 
undocumented 
immigrants in state to 
total foreign-born 
population 

Pew 
Research 
Center 
(Census) 

State  Estimated annually based on 
the American Community 
Survey (ACS); 71,212 will 
categorize, potentially in 
quartiles 

 

Aim 2. Estimate sub-national (regional) and sub-state (county) spatial clustering of VPTB risk 

among Hispanic women, and test for geographic variation in the importance of immigration 

enforcement in its relationship with VPTB risk among Hispanic women. 

Hypothesis: The unexplained variation in VPTB risk among Hispanic women will 

demonstrate unique spatial structure. The effect of immigration enforcement on VPTB will vary 

spatially.  

 Scientific Rationale:  While previous research supports the hypothesis that risk of VPTB 

varies geographically for Hispanic women (by state and county of residence), these indicators of 

place may be insufficient to capture important place-based effects without further accounting for 

spatial patterning and spatial autocorrelation.213 States and counties serve as markers for 

multilevel social and economic processes that impact women’s health such as isolation and 

access to economic opportunity. States and counties may also create contextual exposures 

through policies or public health programs that promote or depress the health of women who live 

within their boundaries (Figure 1). The effects of these phenomena are unlikely to be limited to 

the political boundaries of states and counties. Social and economic processes cross state lines 

and the effects of policies may vary based on context (e.g., by county within state) or create 

spillover effects on neighboring counties or states. Like determinants of many health processes 

and diseases including low birth weight,193 maternal smoking,214 and childhood diarrhea,215 the 

effects of stress markers (contextual, interpersonal and individual) may demonstrate complex 



 

 

spatial structure that an aspatial multilevel model ignores. Thus, in aim 2, we will extend the 

aspatial multilevel models from aim 1 to include spatial structure.  

Analytic Approach:   Using the conventional predictors from aim 1, I will fit models to predict 

counts of very preterm birth to Hispanic women at the county level. I will then map residual 

counts of unexplained VPTB to Hispanic women and examine residual spatial structure using 

spatial Bayesian conditional autoregressive models. Exceedance in the spatial random effect will 

suggest residual spatial structure that is not explained by the set of individual predictors. Spatial 

structure at the supra-state level might suggest important regional trends, including migration 

and labor dynamics. Spatial structure at the sub-state level might reflect variation in the 

application of policies within a state or uncontrolled differences in county or local factors.  

Second I will compare the spatial structure observed in VPTB rates among Hispanic mothers to 

spatial structure observed among non-Hispanic white mothers. I will fit a multivariable Bayesian 

model to do this. If the spatial structure among both populations is similar, this would suggest 

that both Hispanic and non-Hispanic white mothers are affected by unmeasured contextual 

factors. If the spatial structure for the two groups is distinct, this would support my hypothesis 

that Hispanic women experience a distinct set of social and political forces that determine their 

risk of VPTB. 

Finally, I will examine spatial patterns and structure in the effect of distinct stress 

markers through testing for potential spatial heterogeneity in the effect of immigration 

enforcement (participation in a 287(g) program) (by county within each state).  Specifically, I 

will fit a series of Bayesian varying coefficient models to account for different effects of 

immigration enforcement across space (counties and states) on different subgroups of Hispanic 

women occupying those spaces (foreign-born and US-born).  These models allow quantification 



 

 

of spatial variation in the magnitude of association and examination of potential effect 

modification by maternal nativity.  

Study Population Aims 1 and 2. The data source for aims 1 and 2 will be the restricted-

use U.S. infant birth file from 2005-2015, which I have applied for and received permission to 

use. This includes information on state and county of residence, and maternal nativity, which are 

not available in the public use births dataset. For the purposes of determining county and state 

contextual exposures, birth certificate data will be linked to census data and data from 

Immigrations Customs Enforcement records (Table 3).  

Aim 3. Determine the relationship between markers of stress derived from the birth certificate 

and validated measures of chronic stress, social support and depression in a sample of Hispanic 

women seeking prenatal care in Atlanta, Georgia  

a. Estimate the correlation between measures of social support (marital status, paternal 

presence) and stress (migration history, contextual stressors) as measured on the birth certificate 

and validated scales measuring social support and chronic stress  

b. Characterize women’s narratives of changing stress and social support during the 

preconception and prenatal periods in the context of hypothesized pathways of embodiment and 

resilience.  

Scientific Rationale:  Aims 1 and 2 use demographic and contextual variables from the birth 

certificate to serve as markers of stress, teasing out variation at individual and contextual levels, 

and examining spatial structure in the distribution and determinants of VPTB to Hispanic 

women. Though this approach is based on previous evidence about sources of stress among 

Hispanic women and other minority groups,67,161,216 it does not incorporate individual-level 

nuance about how women experience and react to different types of stress or how women 



 

 

perceive the role of place and context in their lives. Aim 3 enriches the evidence from aims 1 and 

2 by comparing constructs used in aims 1 and 2 to represent stress (marital status, contextual 

stressors) with validated measures of chronic stress and social support, as well qualitative data 

surrounding these constructs. The results of this aim will inform the results of aims 1 and 2, 

provide rich description of the experiences of pregnant Hispanic women in an emerging 

immigrant community and allow us to understand what proxy markers of stress (marital status, 

partner’s name on the birth certificate, immigration policy context) truly measure. This aim will 

provide triangulated results linking standardized assessments of stress, social support and 

depression to women’s lived experiences, in their own words and from their own perspectives. 

The results of this aim will provide rich description of the experiences of pregnant Hispanic 

women in an emerging immigrant community and allow us to contextualize the proxy markers of 

stress (nonmarital status, father’s name not on the birth certificate, immigration policy context).  

Approach:  Original data will be collected in Atlanta using a survey and in-depth 

qualitative interviews. Participants will be recruited from the International Maternity Center, a 

private clinic in Doraville serving primarily Hispanic women, and Grady Memorial Hospital, a 

large hospital in Atlanta serving large numbers of indigent immigrant and Hispanic women. Two 

Emory School of Medicine faculty, Drs. Jamieson and Haddad, co-appointed to Grady and the 

Emory School of Medicine, have agreed to facilitate and mentor the process of IRB approval and 

participant recruitment for this study. I have secured two-years of competitive funding from the 

ARCS Foundation ($15,000) for original predoctoral research. These funds will support hiring 

bilingual research assistants, providing participant incentives and data transcription.  Women 

will be eligible to participate if they are in the first or second trimester of pregnancy, self-identify 

as “Hispanic” or “Latina,” consent to participate in the study and are above the age of 18. 



 

 

Hospital staff will identify potentially eligible women who have a scheduled initial prenatal care 

visit. Prior to the visit, research assistants will approach women and, if they are interested, 

administer screening questions and begin the informed consent process for the survey. Women 

will have time to read over consent forms, then, when ready, review the information with the 

research assistant in the language of their choice, in a private space. At the end of the survey, 

participating women will be asked if they would be willing to participate in a follow-up, in-

person interview and, if so, leave contact information.  

Survey: The survey’s target sample size is 200 women. This number should be feasible 

based on the volume of new Hispanic prenatal patients at the International Maternity Center, 

main Grady and Grady satellite clinic (A total of at least 60 new Hispanic prenatal patients per 

month across locations) where recruitment will occur and planned three months of recruitment 

(May-August 2018). However, it is unknown what participation rates will be. The survey will be 

self-administered, on tablets, using SurveyGizmo software. SurveyGizmo allows instant secure 

cloud-storage of results, reducing the likelihood of potential breaches in confidentiality or data 

entry error from paper surveys. The survey will include questions about demographics (age, 

nativity, specific national origin group, time spent in the US), medical risk factors (parity, 

previous preterm birth, pre-existing conditions), chronic stress2, depression3 and social support1 

and will be available in English and Spanish.  

In-person Interview:  Purposive sampling will be used among women who have 

expressed a willingness to be interviewed, to achieve a diverse sample of participants (nativity, 

parity).217,218 I will conduct all interviews in English or Spanish, according to the participant’s 

 
2 From the HHCS/SOL Project, available in Spanish and English 
2 The Edinburgh Postnatal Depression Scale, available in Spanish and English 



 

 

preference. Interviews will continue until saturation is achieved. This point will be reached when 

interviews have produced a sufficient depth of narratives and breadth of perspectives.219 The 

interview will use a modified life history interview format exploring social support, stress and 

the role of place and migration in the preconception (1 year prior to pregnancy) and prenatal 

periods.220  

Analysis:  Survey results will be analyzed descriptively to calculate the prevalence of 

social support, chronic stress and depression overall and by demographic subgroup (US v. 

foreign born, age groups and specific national origin groups). Interviews will be transcribed and 

analyzed in the language which they were conducted (English or Spanish). At least five 

transcripts will be read initially to develop a code book. Ecosocial theory (Figure 1) will guide 

the development of a priori deductive codes (e.g., immigration-related stress, physical 

embodiment of social support and stress and the dynamic nature of stress and social support 

across time and place). Additionally, I will allow inductive codes to arise from the data, 

recognizing that stress is personal and complex and may include aspects that we had not 

previously considered.221,222 Women’s responses will be triangulated with survey results to 

enrich our understanding of the meaning of stress and social support in the lives of pregnant 

Hispanic women.   

2.3 Anticipated Problems, Limitations and Proposed Sensitivity Analysis  

The greatest threat to this project is the potential for recruitment in aim 3 to be 

insufficient. Due to the difficulty of collecting original data, I have developed several strategies 

to maximize recruitment. For the survey, pregnant Latina women will initially be recruited prior 

to initial prenatal visits by myself and two Spanish-speaking research assistants. However, 

should this recruitment strategy prove insufficient, a second recruitment strategy will be 



 

 

undertaken using online recruitment. Online recruitment has been effective previously with hard-

to-define populations (HIV positive individuals,223 MSM,224,225 young adults,226,227 and Latino 

smokers228) though there is some concern about under-recruitment of racial and ethnic 

minorities.229 For the in-depth interviews, women will be recruited through the survey. If 

necessary, a snowball sample will be initiated, through which participating individuals will be 

asked to refer other potential candidates to participate in the study.222,230   

The second greatest threat is the limited nature of birth certificates. Birth certificates are 

not an ideal data source as they are collected as a vital record, not an epidemiologic assessment; 

information may be missing or incomplete; and we lack longitudinal information on women’s 

lives. Despite these limitations, birth certificates collect information on virtually every birth in 

the US and include information on maternal place of birth, a key variable for examining risk 

among Hispanic women, a population that is 34.9% foreign born.202 It is important to consider 

potential biases from misclassification and missing data when using birth certificate data.78,231–233 

In previous validation studies, researchers have found high sensitivity for demographic 

characteristics (maternal race/ethnicity, age, language), reasonably high sensitivity (70-100%) 

for very preterm and very low birth weight birth, and medium-to-low sensitivity (0-89%) for 

maternal behaviors and obstetric interventions when comparing birth certificate data with 

medical records.79,80,232 For aims 1 and 2, sensitivity analyses will be conducted to determine the 

impact of missing data and, if greater than 30% of data on a key covariate is missing, multiple 

imputation will be considered. 

 Finally, the data in aims 1 and 2 were not collected as part of an epidemiologic study, are 

cross-sectional in nature and lack information on important confounders. Thus, aims 1 and 2 will 

not draw causal conclusions about the relationship between policy climate and very preterm birth 



 

 

but, instead, characterize the geographic and spatial distribution of risk across place and over 

time in US states and counties. This will allow inference about potential relationships between 

policy and very preterm birth among Hispanic women and generate a base for future research on 

these complex relationships. To support the inference from this project, I will use two sets of 

negative control outcomes: births to non-Hispanic white women and births to non-Hispanic black 

women to help narrow the scope of alternate explanations for the results. Despite these 

limitations, this project helps to fill a key gap in the literature around birth outcomes in Hispanic 

women and the relationship between stress and adverse birth outcomes.   

  



 

 

 

Appendix B. Stanhope Dissertation Aim 3 Approach Detail 
 
I. Recruitment Procedures  

1. Population 
Women will be recruited for the survey at one of three clinics offering prenatal care in 

Atlanta. Women are eligible if they are pregnant, at less than 24 weeks gestation, self-

identify as Hispanic/Latina and speak English or Spanish fluently. Electronic medical 

records will be used to determine eligibility.  

2. Recruitment and Screening 
A bilingual research assistant will be present 2-3 days/week at each clinic and will 

approach all eligible women with information about the study. If women are interested, 

they will have the option of (1) completing the informed consent and taking the survey 

immediately on a tablet in the waiting area; (2) completing informed consent and 

completing the survey on their phone; or (3) completing informed consent and taking the 

survey on paper. For options (2) and (3), women will text the research assistant when 

they finish. The research assistant will confirm that they have completed the survey (by 

checking the online system or taking paper copy) and provide the participant with the 

cash incentive ($10).  

3. Informed Consent 
The informed consent process has three parts: (1) Women are given the informed consent 

document in the language of their choice (Spanish/English) and invited to read over it. (2) 

The research assistant asks the participant if she has any questions, answers them, then 

goes over the form using a structured script. (3) The research assistant administers the 

consent “quiz” by saying something like “I’d like to make sure I covered everything so 

am going to ask you a few questions.” The quiz has three questions, all true or false. If a 



 

 

potential participant gets a question wrong once, the research assistant will review the 

material, then administer the quiz again. If the potential participant gets a question wrong 

twice, she will not be allowed to participate.  

4. Record Linkage 
Survey results will be identified with a unique ID number. Separately, under password 

protection, women’s names, medical record number and study ID will be stored. The 

medical record number will be used to link women’s survey responses to their medical 

record.  

5. Qualitative Recruitment 
At the end of survey, participants are asked if they would be interested in participating in 

a longer interview about the same topics. If a participant says yes, she is asked to provide 

the best way to contact her (phone, email or other) and the information. Interested 

participants will be screened on an ongoing basis for possible interview recruitment. The 

research assistant who recruited the participant will contact women to confirm their 

ongoing interest in the interview, invite them to participate and coordinate the time and 

place for the qualitative interview. Qualitative interviews will primarily be held in non-

clinical, private spaces at each site.   

II. Data Collection Procedures 

1. Survey 
The survey is available in Spanish and English. It is designed to be taken on a tablet and 

takes about 20 minutes for women to complete. Almost all survey questions are from 

scales or questions that had previously been validated in English and Spanish. Two 

research assistants who are native Spanish speakers took the survey and confirmed that 

all questions and directions were clear. The survey is through the online survey platform, 

Surveygizmo, which immediately uploads responses to an encrypted cloud.  



 

 

2. Interview 
The interview guide was developed by the PI, translated by a native-Spanish speaking 

research assistant and read over by four native Spanish speakers. It is designed to take 1-2 

hours to administer. Interviews will be conducted by the PI and at least one research 

assistant. Prior to administering the interview, the interviewer will extract the following 

information from the survey response: participant’s age, marital status, number of living 

children and current experiences of chronic stress. All research assistants have some 

training in qualitative interviewing and the PI will train research assistants in standard 

procedures for conducting interviews and note-taking following interviews. All 

interviews will be recorded and transcribed in the language in which they were 

conducted. Interviewers will also audio-record their notes immediately following the 

interview and later transcribe them. The interview guide may change during the process. 

All changes to the guide will documented with the reason for the changes. See appendix 

C for interview guide.  

3. Monitoring and Evaluation  
Throughout the data collection process, the study team will conduct monitoring to 

determine whether process objectives are being met or, if not, whether a change in 

strategies should occur. Monitoring focus areas include data (primarily missing data and 

record linkage information), participants (recruitment success and informed consent) and 

staff and collaborators. A report on key monitoring indicators will be sent to clinic 

partners twice each month during data collection.  See appendix D for table of monitoring 

indicators.  

III. Quantitative Survey Analysis 

The survey analysis will serve to answer three key questions:  



 

 

1.  What are the most common chronic stressors for pregnant Latina women? Which do 

they rate as most stressful? Does this vary across maternal nativity or length of time in 

the US?  

a. Estimate prevalence of each stressor stratified by maternal nativity and (within 

foreign-born women) length of time in the US (>1-year, 1-5-years, 6-10-years, 

10+years) 

b. For each stressor, report percentage of women who found it “not very stressful,” 

“moderately stressful” or “extremely stressful”  

 

2. Are women who experience chronic stress during their pregnancy more likely to report 

symptoms of depression or anxiety during their pregnancy? 

a. Estimate effect of chronic stress (any v. none; potentially also number of chronic 

stressors as exposure) on score on EPDS using linear regression (unadjusted; 

adjusted for nativity, age, parity, language of survey)  

b. Estimate effect of chronic stress on screening positive for anxiety (unadjusted; 

adjusted for nativity, age, parity, language) using logistic regression (calculate 

prevalence ratios) 

c. Estimate effect of chronic stress on screening positive for depression (unadjusted; 

adjusted for nativity, age, parity, language of survey) (calculate prevalence ratios) 

d. In (b) and (c), explore effect modification by social support (high v. low as 

measured by scale) and lifetime trauma history (any v. none)  



 

 

3. Are women with chronic stress before conception (as indicated by reporting a chronic 

stressor that has been present for 6 months or more) more likely to report a pregnancy as 

unplanned? Are they less likely to report initiating preconception health behaviors?  

a. Estimate effect of preconception chronic stress (yes/no and number of 

preconception chronic stressors) on probability of having an unplanned pregnancy 

(yes/no) (unadjusted; adjusted for age, nativity, length of time in the US, language 

and parity) using logistic regression (use predicted margins method to calculate 

prevalence ratios) 

b. Explore effect modification by social support and lifetime experiences of trauma.  

 

 

IV. Qualitative Interview Analysis 

1. Development of codebook 
All interviewers (Kait, 1+ research assistants) will read the first 5-10 transcripts, develop 

codes and code definitions for emerging inductive themes and develop standard code 

definitions for a priori deductive codes. I will develop a standardize code book, share it 

with all interviewers, and refine it, iteratively throughout the coding process with any 

additional needed detail or examples.  

2. Coding  
Kait and Monica (research assistant who will definitely conduct interviews) will conduct 

all coding. Each transcript will be double-coded and any discrepancies in coding will be 

resolved through discussion and examination of the code book.  

 



 

 

3. Analysis 
Overarching question: Characterize women’s narratives of changing stress and social 

support during the preconception and prenatal periods in the context of hypothesized 

pathways of embodiment and resilience 

Key questions:  

(Stress) How do women with high and low levels of chronic stress (as measured 

by the survey) describe stress during their pregnancies? What coping strategies or 

processes of resilience do women describe? How do these differ across women 

with high and low levels of chronic stress?  

(Support) How do women describe their personal relationships and sources of 

support over the course of their pregnancy? For which aspects of pregnancy and 

accessing care do they describe needing support? Do women who migrated from 

another country describe distinct support networks or distinct needs?   

V. Data Triangulation 

1. Application of Mixed Methods Approach 
 The mixed methods approach will be applied in two main ways: (1) to allow the survey 

responses to inform qualitative recruitment and provide context about the participant 

prior to the interview and (2) for the interview responses to add nuance and depth to the 

chronic stress and social support results from the survey.  

2. Overlap  
The instruments overlap mainly on the two primary constructs: stress and social support 

and ask about each in different ways. The survey asks about stress using a standardized 

scale looking specifically at chronic stressors. The interview primarily asks about stress 

in terms of what is difficult about life at different times and how women react to those 

difficulties. For social support, the survey measures social support using a scale and 



 

 

information about who the participant lives with. The interview measures social support 

by asking about who participants spend time with, ask for advice from and get help with 

challenges.  

3. Triangulation 
Participant’s qualitative and quantitative responses will be compared and integrated to 

describe holistically their experiences of stress and social support during pregnancy. 

Qualitative descriptions of stress and social support will be compared to responses to the 

scales. Descriptions of reactions to stress will be compared to specific items from the 

depression screener.  

VI. Anticipated Deliverables 

 1. Potential manuscripts 
The three papers presented below reflect three potential manuscripts that may come out 

of this aim, depending on quality of data received. The main paper for aim 3 will be the 

mixed methods paper (b as listed below).  

a. Quantitative paper: Depending on sample size, this paper will report survey 

results answering questions 1-2 from survey analysis section, above. This may 

also be more appropriately powered for a poster presentation.  

b. Mixed methods paper: This paper will triangulate quantitative and qualitative 

results to provide rich description of participant’s experiences of stress, social 

support and depression during their pregnancies. It will compare responses on 

social support and stress among participants who participated in both and discuss 

implications for the interpretation of the broader quantitative interview results.  

c. Qualitative paper: This paper will characterize distinct narratives of stress and 

social support during the pregnancies of Latina women in Atlanta, identifying 



 

 

women’s perceived sources of support and resilience and well as perceived 

vulnerabilities and challenges.  

 2. Information for Clinics/Community 
a. Clinics: The PI will develop a short summary of results in lay person language 

and coordinate with clinic partners to disseminate this to providers and staff at 

clinics. This will include a short 1-page summary and may include a lunch or 

presentation at a provider meeting depending on the needs of each clinic.  

b. Community: The PI will coordinate with the leadership team from Lifting 

Latina Voices Initiative to identify opportunities for results dissemination in 

community. This may include: development of a flier for distribution at health 

fairs, presentation at a training of health promoters and/or presentation at a 

monthly leadership meeting 

VII. Anticipated Challenges 

The two biggest challenges in this research are the difficulties in working with a 

vulnerable population and recruiting a sufficient sample size for the quantitative sample. 

To address the first challenge, we will continue to hold weekly meetings with research 

assistants to discuss any foreseen challenges arising during data collection and, as 

necessary, changes in the protocol to meet these challenges. All research assistants and 

the PI are on a whatsapp group chat so research assistants have instant access to advice 

should unforeseen difficulties arise during recruitment. The research assistants report 

when they will be in clinic on a shared calendar and the PI or one other research assistant 

makes sure to be available by whatsapp or phone during that time.  

 



 

 

The second challenge is in recruiting a sufficient size for the quantitative portion. To 

date, recruitment has been slower than expected and we are incorporating strategies to 

improve participation. We have a protocol in place for allowing women to take the 

survey on their phone or on paper, which allows women to work on the survey while 

waiting for the doctor after being triaged. Second, we are considering either changing the 

distribution of research assistants across clinics to take advantage of heavier-load clinics 

and possibly calling women 1-2 days prior to their appointment to give them information 

on the study in advance (which we already have IRB approval for).  

  
 

  



 

 

C: In-depth Interview Guide 
 

Unstructured Interview Outline 

Modified life history approach: Life history of the pregnancy 

Note: this is an unstructured, life history interview. The participant will lead the narrative and 
the interviewer will simply use the touch points to map the participant’s narrative to specific 
time periods before and during pregnancy. Probes may or may not be used as appropriate and 
relevant to the participant’s narrative.  
 
Hello. Thank you again for agreeing to talk to me. I’d like to talk to you about your pregnancy 
and your life before this pregnancy. There aren’t any right answers to the questions I’m asking. I 
want to learn about your life and hear what’s important to you.  
 
 
Opening Questions:  
How are you feeling?  
Tell me a little bit about your family.  

Probes: What language do you speak with your family? What makes you feel close to 
your family? Where do people in your family live?  
 
Before pregnancy 

Tell me about your life before this pregnancy.  
What was your daily routine like?  

  Probes: working? Fun? Family time? When was this (apprx.)?  
 Who did you spend most of your time with?  
  
Were you looking forward to having a baby?  
 Probes (primipara): When did you first know you wanted to be a mother?   
 
What were some of the challenges you faced in day to day life before you were pregnant?  
 What was difficult about that time?  
 What were you worried about?  
 What’s a problem you faced before you were pregnant?  
 What was stressful?  
 
Tell me about a time when you had a really tough day.  
 How did you handle it? What made you feel better? Who did you talk to about it?  
 
What does stress mean to you? Stressful?  
 
When I say “stress” I mean that anything that causes you to feel worried or anxious or that 
demands a lot of you. For example, if I say my job is stressful, it means that I have to do a lot for 
it and sometimes worry about it.  
 
With that definition, what would you say the main sources of stress in your life before pregnancy 
were?  



 

 

 
Suspecting and finding out about pregnancy  
Tell me about when you first suspected you might be pregnant.  

Probes: when was this? How did you feel? What made you think you might be pregnant? 
How did you confirm your pregnancy?  

Who did you first tell? Why?  
When did you tell the baby’s father? How did you tell him?  
Who did you go to for advice?  
What advice have people given you?  
 
What are you doing to take care of your health during your pregnancy?  
What were some of the things you were worried about?  
What were some of the things you were excited about?  
Has your pregnancy changed any of your personal relationships?  

What about your relationship with the baby’s father?  
 Friends?  
 Family?  
 Neighbors/Community?  
 
During pregnancy 

What’s it like to be pregnant?  
How is your life different than it was before you were pregnant?  
What do you like about being pregnant?  
 
What’s hard about being pregnant?  
 How do you deal with this? 
 Who helps you?  
 Did you expect this?  
 
What are you doing to prepare for the baby?  
What do you worry about? What is stressful about being pregnant?  
 
Who do you ask for advice about your pregnancy or your baby?  

Probes: why? What’s some advice they have given you? What is the best advice you’ve 
received?  

 
This section for women not born in the US.  
How would it be different to be pregnant in the country you’re from?  
 How would it be different going to the doctor? How would your family treat you? Would 
it feel differently?  
How is it difficult to be pregnant in the US?  
 
 
First prenatal visit/entry into prenatal  
How did you decide which doctor to go to during your pregnancy?  
Who did you ask for advice? What did they tell you?  



 

 

 
 
What was most important for you when you were thinking about where to go to the doctor?  
 Probes: Is it important to you that there are women who are Latina where you get care?  
 
Did you go alone to your first visit or did someone go with you? Who went with you? Why?  
 
Tell me about your first prenatal care visit.  
 Probes: what questions did you ask? What did you like? What didn’t you like? How did 
you feel after the visit?  
What type of advice has the doctor given you?  
 Have you ever felt like the doctors give you different advice than other important people 
in your life?  
 
How well does the doctor listen to your concerns?  
 Probe: Tell me about a time when the doctor did not listen to your worries or concerns.  
 
First ultrasound 

Have you had the first ultrasound for your baby?  
 Yes: What was it like?  

Probes: Who came with you? Who have you shown it to? What has it made you 
think about? 

 
 No: What do you think it will be like? Who will come with you?  
  
 
Delivery (anticipation)  

Now I’d like you to think ahead to when you’ll deliver your baby.  
Have you been thinking about when you’ll deliver your baby?  
Have you made a plan?  

Probe: what’s the plan? Who helped you make it? When did you start thinking about 
this?  

Who would you like to have with you in the room when you are giving birth?  
What are you worried about?  
What are you excited about? 
 
Chronic Stress  

You mentioned in the survey that _____________ (reported stressor from scale, e.g., “you’ve 
been taking care of a sick relative”). Tell me about that.  
 

Probes: How long has this been happening? What makes it stressful? What do you do to 
cope with the stress? Is there anyone who helps you? How?  

 
  
Resilience 

When you face challenges, how do you get through them?  



 

 

 Probes: What’s an example?  
 
Who is someone in your life you admire?  

Probes: Why?  
 
When a problem arises, do you feel confident that you’ll get through it?  
 Why?/Why not? 
 
How do you help the people you care about get through challenges?  
 
 
Future  

 
What do you think your life will be like after your baby is born?  
 Probes: Work? School? Child care?  
 
What is your biggest hope for your child? What are you excited to share with your child?  
 
 
Political Climate 

How does the current political climate impact your hopes for the future?  
 Probes: Your life now? Stress?  
 
Closing Questions  

 
What advice do you have for other pregnant women?  
 
What question would you have asked if you were doing these interviews?  



 

 

Appendix D. Monitoring and Evaluation Framework 
Study Focus 

Area 
Indicator Data Source Frequency of 

Assessment 
Plan if not met 

Data Less than 3% missing data in surveys Survey data Weekly If greater than 5% for a week, considering 
implementing face-to-face oral surveys 

 100% Complete information for 
record linkage (name, study ID, 
clinic ID) 

Enrollment records 
(spreadsheet) 

Weekly Retrain study team; consider revising 
protocols 

Participants At least 15 new participants recruited 
per week 

Enrollment records Weekly If <15 in a given week, revise data 
collection schedule for following week 
(consider highest flow clinic and times) 

 At least 10 women interested in the 
IDI per month 

Survey data Month If less than 10 per month, consider alternate 
recruitment procedures 

 100% of participants complete 
informed consent 

Signed informed 
consent and quiz 

Weekly If 1 or more participants are missing signed 
consent doc or quiz, retrain study team  

 Time spent/participant enrolled/site Enrollment records 
(google form) 

Weekly If one site is much less efficient than 
another, will revise data collection schedule  

Staff and 
Collaborators 

Research assistants will set goals 
each month and share with Kait 

Monthly contracts Monthly If one or more RAs does not sign a monthly 
contract, will discuss and think of a new 
system 

 Update collaborators on recruitment 
progress and recruitment goals for 
each clinic location through email 

Enrollment records Monthly If one or more collaborator does not 
respond to update emails, discuss the 
recruitment goals/progress in person 
(perhaps Kait could make a visit to clinic to 
discuss) 

 Research assistants feel involved 
with project and supported in work 

RA discussions in 
weekly meetings 

Weekly If RAs unhappy/feeling overwhelmed, will 
discuss alternate schedules for recruitment 

 


