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ABSTRACT 

Background: An increasing share of families with children in the United States 

(U.S.) experiences eviction in the context of the Housing Affordability Crisis. Little 

is known about the effects of eviction on child health and development.  

Objectives: The overall goal of this dissertation was to understand the effects of 

eviction and housing insecurity on the health and development of low-income, 

urban children in the U.S. We characterized children affected by eviction and 

examine the association of eviction with children’s neighborhood conditions, food 

security, and obesity status (Aim 1, chapter 2). We then evaluated the 

association between severe housing insecurity during pregnancy and adverse 

birth and infant outcomes (Aim 2, chapter 3).  

Methods: We analyzed data from the Fragile Families and Child Wellbeing 

Study, a longitudinal cohort of children born in 20 large U.S. cities. In Aim 1, we 

compared maternal and infant health and sociodemographic characteristics at 

birth, then characterized associations between eviction and neighborhood 

poverty and food security at age 5 and obesity at ages 5, 9, and 15. In Aim 2, we 

estimated associations between severe housing insecurity during pregnancy, 

birth outcomes (low birth weight/preterm birth, admission to a NICU or stepdown 

facility, and extended hospitalization after delivery), and infant health (parent-

rated health and temperament).  



 

 iii 

Results:  Results of the studies indicate that 1) children who experienced 

eviction in early childhood (ages 0-5) showed signs of poor health and social 

vulnerability at birth; 2) eviction in early childhood was not associated with living 

in a high poverty neighborhood, but was associated with food insecurity at age 

five; 3) Eviction in early childhood was not associated children’s obesity 

prevalence at ages five, nine, or 15; and 4) Severe housing insecurity during the 

antenatal period was associated with an increased prevalence of adverse birth 

and infant outcomes.  

Conclusions: We found evidence indicating that evictions may be detrimental to 

children’s health and development. Though eviction prevention is likely to 

improve health and social justice issue for all people in the United States, it may 

be especially important to protect children and pregnant mothers from the 

adverse effects of eviction.  
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CHAPTER 1: INTRODUCTION 
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Overview 

The overall goal of this dissertation is to understand the effects of eviction and housing 

insecurity on the health and development of low-income, urban children in the United 

States (U.S.). Ultimately, we aim to use these findings to inform social policies and 

improve child health.  To achieve these goals, we used longitudinal cohort data to 

characterize children affected by eviction and examine the effects of eviction on child 

health via material and psychosocial pathways. We first characterized the association of 

eviction with children’s neighborhood conditions, food security, and obesity status (Aim 

1, chapter 2). We then evaluated the association between severe housing insecurity 

during pregnancy and adverse birth and infant outcomes (Aim 2, chapter 3). This 

chapter (chapter 1) gives an overview of the housing affordability crisis and provides a 

theoretical basis for hypothesized links between eviction and child health outcomes.   

The U.S. Housing Affordability Crisis  

Recent economic phenomena and demographic patterns have produced a shortage of 

affordable housing in the United States (U.S.). From 2006-2014, a foreclosure crisis 

brought on by subprime lending forced 9.3 million families in the U.S. to leave behind 

the homes they had owned.12 Most of these families entered the rental market, and 

rates of homeownership have yet to fully rebound.3 Barriers to homeownership, 

combined with a trend of population movement into urban and suburban areas,4 

increased demand for rental housing in and around U.S. cities. The stock of housing, 

particularly affordable housing, in these areas is insufficient to meet the current 

demand.  
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Because of this mismatch of supply and demand, rents have spiked, far outpacing 

growth in incomes.  As a result, a growing share of the U.S. population is “rent 

burdened,” spending greater than 30 percent of their household’s income on rent. From 

2001 to 2018, the overall percent of rent burdened households rose from 40% to 48%.5 

In particular, renters with children who live below the federal poverty line struggle to find 

affordable housing in today’s rental markets: 94% of these families were rent burdened 

in 2017 and 78% were severely rent burdened (i.e. spending over 50% of household 

income on rent).6  

 

When families are forced to spend such a large share of their income on housing, little 

remains for necessities like food and healthcare. Compared to similar households with 

affordable housing, severely rent burdened families with children spend 38% less on 

food and 61% less on healthcare.5 Beyond forcing difficult tradeoffs, a high rent burden 

means that any unanticipated expense can put a family behind on rent and increase the 

family’s vulnerability to housing insecurity and/or eviction.7   

 

Housing Insecurity and Eviction as Social Determinants of Health 

Housing insecurity (also referred to as housing instability) encompasses a number of 

housing-related challenges, among them difficulty paying rent, overcrowding, frequent 

moves, “doubling up” (i.e. staying with another family), and homelessness.8,9 Analogous 

to food insecurity, the term is meant to capture the consistency of access to housing as 

well as the adequacy of housing. Housing insecurity affects at least one in three U.S. 

families10 and is a well-established determinant of child health. Among children, housing 



 

4 

insecurity is associated with poor parent-reported health, developmental problems, food 

insecurity, depression, anxiety, behavioral and emotional problems, and reduced 

continuity of healthcare.11–14 The effects of housing instability can start at birth and be 

intergenerational: when mothers experience housing insecurity during pregnancy, they 

are more likely to give birth to an infant that is born preterm or with low birth weight.15–17 

 

Eviction, or the “the dispossession of a tenant of leased property by force or especially 

by legal process,”18 may be particularly detrimental to child health. Evictions often come 

about suddenly, create profound financial strain and stress, and, importantly, carry 

lasting legal consequences that can preclude families from accessing quality affordable 

housing in the future.7,19 As a form of housing insecurity, evictions may be uniquely 

harmful to health and also uniquely policy-sensitive, creating opportunities for impactful 

and policy-relevant research.  

 

As a first step in understanding the human impact of evictions, there has been a push to 

quantify the number of evictions that U.S. households experience. Matthew Desmond’s 

Eviction Lab collected over eighty million eviction records from 48 U.S. states and 

estimated the eviction rate in 2016 to be between 2 and 3 evictions per 100 renter 

households.20 However, this rate belies the number of families that are touched by 

eviction.  For each executed eviction in the Eviction Lab dataset, there were 2.6 eviction 

filings.20 Our own analyses of the Department of Housing and Urban Development’s 

American Housing Survey suggest that 8.6% of renting families faced some level of 

eviction threat (i.e., being threatened with eviction or being evicted in the past three 

months, or likely to be evicted in the next two months) in 2013.21 The overall population 
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prevalence also obscures the social patterning of eviction. People with low 

socioeconomic status, people of color, those in female-headed households, and families 

with children all experience a disproportionate risk of eviction.19,21–24 One study found 

that having a child is an independent risk factor for eviction.23 Demographic research 

suggests that a child’s cumulative risk of eviction is substantial, with 15% of children in 

large U.S. cities experiencing an eviction before their 15th birthday.25 For children in 

families earning below 50% of the federal poverty level, the proportion increases to 

29%.25   

 

A growing body of evidence from the adult health literature suggests that eviction may 

be an important social determinant of health.26 A case-control study of over twenty 

thousand Swedish households found eviction in adulthood to be associated with a four-

fold increase in the odds of adult suicide.27 A follow-up study demonstrated a 60% 

increased odds of all-cause mortality in the three years following an eviction.28  U.S.-

based research demonstrates that eviction is correlated with rates of sexually 

transmitted infections,29 HIV viral load,30 drug use,31,32 exposure to violence,33 

emergency department utilization, and mental health hospitalizations.34 In a study of 

low-income urban families in the U.S., Desmond and Kimbro found past-year eviction to 

be significantly associated with higher rates of material hardship, maternal depression, 

poor maternal health, and parenting stress, with the effects on material hardship and 

maternal depression persisting up to two years post-eviction.35  
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Pathways from Eviction to Child Health 

Given that children are at increased risk of eviction and are vulnerable to the impacts of 

housing insecurity, there is an urgent need to understand the effects of eviction on child 

health.  To our knowledge, only one peer-reviewed study has evaluated the effects of 

eviction on child health. Desmond and Kimbro found that 5-year-old children who were 

evicted in the past year had a 10% increased probability of poor parent-reported 

health.35 Understanding the pathways through which eviction becomes embodied to 

cause specific health outcomes is key to improving child health.  

 

Researchers generally consider two main pathways to explain how social exposures 

like poverty and eviction lead to poor child health and development: a material path and 

a psychosocial path (Figure 1).36–39 For either path, timing matters. The antenatal period 

and early childhood (ages 0-5) have been cited as “sensitive periods” during which 

social exposures can have particularly strong effects on health and wellbeing in later 

childhood, adolescence, and adulthood.40  

 

 

 

The material path, often favored by economists, is focused on shortages of important 

resources necessary for healthy development. In the case of eviction, material 

shortages may arise from multiple sources. Family finances are typically constrained 

leading up to an eviction and are unlikely to improve following an eviction. Evidence 

suggests that housing insecurity brought on by an eviction is a barrier to steady 

employment, resulting in job loss and lower earnings.34,41 Any earnings may be 
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earmarked for new housing, however the upfront costs of securing housing can be 

extreme, including rental deposits and moving costs. The legal record of an eviction 

may also limit a family’s access to material resources by affecting a family’s credit rating 

and access to federal housing assistance programs.35 The immediate, material effects 

of eviction among children may therefore include food insecurity, forgone healthcare, 

reduced access to desirable neighborhoods, and limited options for safe, affordable 

housing. 

 

The psychosocial path, frequently discussed by psychologists and sociologists, is 

focused on parental and community exposure to stress and scarcity, and how this might 

be passed on to children biologically and socially.  Eviction and housing insecurity are 

tumultuous processes that are associated with increases in depression, generalized 

anxiety disorder, and parenting stress among mothers.35,42 When humans are exposed 

to adversity, they experience a stress response, during which stress hormones, blood 

pressure, and heart rate are elevated.43 Repeated or prolonged exposure to stress 

results in a “toxic” stress response, activating biological mechanisms that can result in 

developmental problems for children and pregnancy complications for pregnant women. 

Chronic exposure to stress and scarcity also has psychological effects, limiting one’s 

“mental bandwidth” to make rational choices and chart future plans.44  This could mean, 

for instance, that parents are not as effective in providing for their families following an 

eviction. Children might have trouble concentrating in school.  Thus, psychosocial stress 

related to an eviction can become embodied as negative child health and 

developmental outcomes either directly, via toxic stress, or indirectly, via mental 

bandwidth and parental behavior. 
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Hypotheses and Specific Aims 

We designed two studies to test the hypothesis that eviction acts on child health through 

both material and psychosocial pathways (chapters two and three, respectively). For 

each study, we chose health outcomes that met three criteria: 

1. There is a strong body of literature connecting the outcomes to the respective 

pathways, i.e. material hardship (Aim 1, chapter 2) and psychosocial stress (Aim 

2, chapter 3).  

2. The outcomes are prevalent among vulnerable children. 

3. The outcomes have substantial effects across the lifecourse, affecting health and 

opportunity through childhood, adolescence, and adulthood. 

 

To test the material path (Aim 1, chapter two), we studied the effects of eviction during 

early childhood (ages 0-5) on neighborhood poverty levels, child food security, and 

obesity in late childhood and adolescence. We hypothesized that an eviction might 

cause a family to move to less expensive housing in a more impoverished 

neighborhood.45 Low-income neighborhoods tend to be highly obesigenic, with low 

access to healthy foods and safe play opportunities for children.46  Independently, 

material scarcity following an eviction may also lead to poor food security, defined as 

reduced quantity, quality, variety, and/or desirability in a child’s diet.47 Over time, these 

dietary changes may lead to elevated rates of obesity for a child in later childhood and 

adolescence. Specifically, we aimed to: 

a) Describe and compare the health at birth and sociodemographic 
characteristics of children and parents who experienced an eviction in early 
childhood (ages 0-5) versus those who did not; 
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b) Determine the association between eviction in early childhood and the 
prevalence of high neighborhood poverty and, separately, low food security at 
age 5; and 
 
c) Determine the association between eviction in early childhood and obesity 
prevalence at ages 5, 9, and 15.  

 

To test the psychosocial path (Aim 2, chapter three), we studied the effects of severe 

housing insecurity (threatened eviction or homelessness) on subsequent birth outcomes 

and infant health.  We hypothesized that the stress of housing insecurity during 

pregnancy would increase a mother’s likelihood of delivering preterm and/or having a 

low birth weight infant. Previous studies have found housing insecurity and 

homelessness during pregnancy to be associated with pregnancy complications,48,49 

preterm birth, and low birth weight.15–17 However, little is known about the effects of 

housing insecurity on costly birth outcomes such as stays in neonatal intensive care 

units (NICUs) and extended hospital stays after delivery. Moreover, studies to date have 

not examined effects specifically of prenatal housing insecurity on children’s health 

beyond birth, despite evidence linking prenatal maternal stress to poor developmental 

and health outcomes for infants and children.50–53 Specifically, we aimed to:  

a) Determine the association between severe housing insecurity during 
pregnancy and three birth outcomes (i.e., low birth weight and/or preterm birth, 
NICU or stepdown stay, extended hospitalization) and adverse infant outcomes 
(i.e. parent-reported health and temperament). We model each of these as 
controlled direct associations and indirect associations, operating through low 
birth weight and/or preterm birth.  
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b) Calculate the population attributable fractions of adverse birth outcomes and 

adverse infant outcomes corresponding to severe housing insecurity. 
 

For both studies, we employed a life course epidemiology approach, modeling the 

effects of eviction and housing security during sensitive developmental periods on later 

child health outcomes.40 We conducted the studies using data from the Fragile Families 

and Child Wellbeing cohort study (PIs: McLanahan, Garfinkle, Waldfogel, and Edin). 

The study is a birth cohort of nearly 5,000 children born to “fragile families” (i.e., mostly 

unmarried, low-income parents) in 20 large U.S. cities between 1998 and 2000 and 

followed for 15+ years.54 The study is one of few studies to have captured longitudinal 

data on family evictions along with objectively measured child health data.   

 

Population Health Implications of the Aims 

Through these aims, we seek to provide evidence regarding the impact of evictions on 

the burden of common health problems among low-income, urban children. The 

population health impact of any exposure-outcome relationship is determined by three 

main parameters: the prevalence of the exposure, the prevalence of the outcome, and 

the magnitude of the association. As discussed earlier in this introduction, the 

prevalence of eviction among low-income, urban children is substantial in the U.S. and 

may be growing in the context of the housing affordability crisis. The outcomes under 

study are also prevalent in low socioeconomic status children, among whom 18% are 

food insecure,55 20% are obese,56 and 14% are born either preterm and/or with low birth 

weight.57  Given high prevalences of eviction and each of these outcomes, evidence 

supporting associations would have meaningful implications for the health of 
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disadvantaged U.S. children.  From a policy perspective, such associations would mean 

that interventions to prevent eviction might translate to health gains for large numbers of 

children. Any health gains would be compounded through the lifecourse, given that 

children’s food security and obesity status, as well as birth outcomes are associated 

with a wide array of chronic diseases in adulthood.58–60 

 

Many lawmakers at the city, state, and national levels are currently debating policies to 

increase housing affordability and prevent evictions. Because research linking eviction 

to specific child health outcomes is scant, children’s health is rarely discussed as a 

factor in these policy debates. By furthering our understanding of how eviction 

contributes to child health outcomes in U.S. cities, we seek to produce evidence to 

inform housing policies and promote health for the most disadvantaged children.  
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Figure 1.1. Hypothesized pathways by which social disadvantage affects child health 
and development.  
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CHAPTER 2: Eviction in early childhood and neighborhood poverty, food 
security, and obesity in later childhood and adolescence: Evidence from a 

longitudinal birth cohort 
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ABSTRACT  

Eviction affects a substantial share of U.S. children, but its effects on child health are 

largely unknown. Our objectives were to examine how eviction relates to 1) children’s 

health and sociodemographic characteristics at birth, 2) neighborhood poverty and food 

security at age 5, and 3) obesity in later childhood and adolescence. We analyzed data 

from the Fragile Families and Child Wellbeing Study, a longitudinal cohort of children 

born in 20 large U.S. cities. Children who lived in rental housing with known eviction 

histories and measured outcomes were included. We compared maternal and infant 

health and sociodemographic characteristics at the time of the child’s birth. We then 

characterized the associations between eviction and neighborhood poverty and food 

security at age 5 and obesity at ages 5, 9, and 15 using log binomial regression with 

inverse probability of treatment and censoring weights. Of the 2,556 children included in 

objective 1, 164 (6%) experienced eviction before age 5. Children who experienced 

eviction had lower household income and maternal education and were more likely to 

be born to mothers who were unmarried, smoked during pregnancy, and had mental 

health problems. Evicted and non-evicted children were equally likely to experience high 

neighborhood poverty at age 5 (prevalence ratio (PR)=1.03, 95% CI 0.82, 1.29) but had 

an increased prevalence of low food security (PR=2.16, 95% CI 1.46, 3.19). Obesity 

prevalence did not differ at age 5 (PR=1.01; 95% CI 0.58, 1.75), 9 (PR=1.08; 95% CI 

0.715, 1.55); or 15 (PR=1.05; 95% CI 0.51, 2.18). In conclusion, children who went on 

to experience eviction showed signs of poor health and socioeconomic disadvantage 

already at birth. Eviction in early childhood was not associated with children’s likelihood 

of neighborhood poverty, suggesting that eviction may not qualitatively change 
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children’s neighborhood conditions in this disadvantaged sample. Though we saw 

evidence supporting an association with low child food security at age 5, we did not find 

eviction to be associated with obesity in later childhood and adolescence. 

 

INTRODUCTION 

The United States is in the midst of a housing affordability crisis, owing to rising housing 

costs and stagnant income growth.1 At the same time, a growing share of families with 

children are living in rental housing.2 Together, these trends suggest that the current 

generation of U.S. children will experience unprecedented rates of eviction. Eviction is 

defined as the “the dispossession of a tenant of leased property by force or especially 

by legal process.”3  A recent study estimated that 15% of children born in large U.S. 

cities from 1998-2000 had experienced an eviction by age 15.4 Without interventions to 

address housing affordability, eviction rates are likely to increase.  

 

Recent sociological evidence suggests that eviction is not merely a symptom of adverse 

social conditions, but a cause of future adversity, both short and long-term.5,6 In a study 

of low-income, urban families, past-year eviction was associated with increased material 

hardship, maternal depression, poor maternal health, and parenting stress, with the 

effects on material hardship and maternal depression persisting up to two years post-

eviction.7 Because evictions carry a lasting legal record, a single eviction can prevent a 

family from accessing quality, affordable housing in a desirable neighborhood years 

later.8 This evidence suggests that a child who experiences an eviction early in life may 
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be on a trajectory to experience a set of health-related exposures, leading to health 

disparities.  

 

While eviction has been linked to adverse mental health, healthcare utilization, and 

infectious disease outcomes in adults,9–16 the relation between eviction and child health 

outcomes has been less studied. To our knowledge, only one study has evaluated the 

relation between eviction and child health in renter populations. The study found 

eviction in the past year to be associated with a 10% increased probability of poor 

parent-reported child health among five-year-old children.7 It remains unknown, 

however, whether the health effects of an eviction in early childhood endure into later 

childhood and adolescence and whether eviction can be tied to specific childhood 

health outcomes. In particular, we focus on one outcome that is particularly sensitive to 

material hardship: childhood obesity.  

 

We hypothesized that material hardship following an eviction might compromise a 

family’s ability to provide nutritious food and exercise opportunities during early 

childhood, leading to obesity in later childhood and adolescence.  Childhood obesity is a 

serious problem in the U.S. and places children at risk for later poor health and mortality 

in adulthood.17 In 2015-2016, the prevalence of obesity in children and adolescents 

aged 2-19 years was 18.5% and affected about 13.7 million children and adolescents.18 

Childhood obesity follows a social gradient, with children in families with low income and 

educational attainment experiencing three to four times the odds of obesity of children 

with higher socioeconomic status.19  
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Early childhood may be a critical window during which social exposures like eviction 

have a high potential to impact later obesity.20–22 A large body of literature suggests that 

children’s BMI trajectories are established in the antenatal period and early in childhood 

(ages 0-5).23,24 Figure 1 illustrates two potential mechanisms through which eviction in 

early childhood may lead to obesity later in childhood and adolescence. An eviction may 

cause a family to move to less expensive housing in a more impoverished 

neighborhood.25 Low-income neighborhoods tend to be highly obesigenic, with low 

access to healthy foods and safe play opportunities for children.26  Independently, 

material scarcity following an eviction may also lead to poor food security, defined as 

reduced quantity, quality, variety, and/or desirability of a child’s diet.27 Over time, these 

dietary changes may lead to elevated rates of obesity for a child in later childhood and 

adolescence.  

 

Overall goal and Objectives   

In this paper, our overall goal was to contribute to a body of knowledge regarding the 

impact of the U.S. housing affordability crisis on child health. We sought to better 

understand the health consequences of eviction and gain insight into whether eviction 

may be contributing to a high prevalence of obesity among low-income, urban children. 

Using data from a longitudinal cohort of low-income children born in 20 large U.S. cities 

from 1998-2000, our objectives were to: 1) describe and compare the health at birth and 

sociodemographic characteristics of children and parents who experienced an eviction 

in early childhood (ages 0-5) versus those who did not; 2) determine the association 

between eviction in early childhood and shorter-term outcomes of a) high neighborhood 

poverty or b) low food security at age 5; and 3) determine the association between 
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eviction in early childhood and the longer-term outcome of increased prevalence of 

obesity at ages 5, 9, and 15.  

MATERIALS AND METHODS 

Source Population and Study Design 

Data for this study were collected as part of the Fragile Families and Child Wellbeing 

cohort study. The study is a birth cohort of nearly 5,000 children born to “fragile families” 

(i.e. largely unmarried, low-income parents) in 20 large U.S. cities (with populations over 

200,000) between 1998 and 2000 and followed for 15+ years.28 The study provides a 

unique opportunity to understand how policies and environmental conditions affect 

children born into fragile families and is one of few studies to have captured longitudinal 

data on family evictions along with objectively measured child health data.  Most 

variables included in analyses are part of the public use Fragile Families dataset and 

are freely downloadable via Princeton University's Office of Population Research data 

archive. However, variables derived from medical records and census-tract-level 

contextual information were part of the study’s restricted use contract data and required 

an application for access. 

 

The study methods have been previously described.28 Briefly, study cities (n=20) were 

selected randomly within strata of welfare generosity, the strengths of the child support 

system, and local labor market conditions. Within selected cities, live births were 

randomly sampled within strata of marital vs. non-marital births to participate following 

delivery. Children were excluded from the study if they were placed for adoption at birth, 

did not have two living parents, or had parents who were not proficient in English or 
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Spanish. Enrolled biological parents were interviewed at birth to collect baseline data on 

parental demographic and socioeconomic information, as well as information on the 

pregnancy and maternal and infant health. Follow-up visits were conducted around the 

child’s 1st, 3rd, 5th, 9th, and 15th birthdays, including interviews of both biologic parents 

and in-home assessments of the child. Certain survey items were only asked of primary 

caregivers, whom Fragile Families defines as the biologic parent or adult who lives with 

the index child at least half of the time, defaulting to the mother if the child lives with 

both biologic parents.  

 

4898 families were enrolled into the Fragile Families Study. We defined our source 

population as children in the study who met the following inclusion criteria during early 

childhood (ages 0-5): a minimum of one primary caregiver follow-up interview 

completed, residence with a parental primary caregiver for at least 1 study visit, and 

residence in a rental home for at least 1 study visit. We focused on renter populations in 

order to better inform policies related to eviction among renters. These exclusions 

resulted in a source population of 4,238 children.  

 

We then excluded children with missing exposure and outcome data. Children were 

excluded because their primary caregiver did not answer interview questions about 

past-year eviction (see “Measures” below) at the Year 1, 3, or 5 visit (n=31).  For 

Objectives 1 and 2, we excluded children with missing data on neighborhood poverty 

and food security at age 5, leaving a study population of 2,556 children. Separately, for 

obesity analyses (Objective 3), we excluded children whose BMI was not objectively 

measured by study staff at ages 5, 9, and 15, leaving study populations of 1928, 2970, 
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and 940 children at the respective ages. The study sample was particularly limited in 

year 15 because in-home assessments, including height and weight measurements 

were only conducted in a random subset of children due to budgetary constraints.  

 

Measures 

Eviction: We define the primary exposure as report of an eviction in the past year at the 

1, 3, or 5-year visit by the child’s primary caregiver. The exposure was derived from the 

question, “In the past 12 months, were you evicted from your home or apartment for not 

paying the rent or mortgage?”   

 

Outcomes: The outcome of interest for Objective 2a was residence in a high poverty 

neighborhood at age 5.  “High poverty” was defined per the U.S. Census definition of a 

poverty area, i.e. 20% or more of the census tract population with income below the 

federal poverty level.29 For Objective 2b, the outcome of low food security was defined 

based on primary caregiver responses to the U.S. Department of Agriculture Children’s 

Food Security Scale at the Year 5 visit.30 The scale is based on 8 questions designed to 

gauge difficulty encountered by parents in providing nutritionally adequate or foods for 

their children over the past 12 months. Responding affirmatively to two or more of the 

items indicates low children’s food security. Obesity, the outcome for Objective 3, was 

calculated based on children’s BMI at ages 5, 9, and 15. At each of these visits, trained 

research assistants measured height and weight using a stadiometer and scale. BMI 

was then calculated as kg/m2 and converted to z-scores using CDC growth charts.31 We 

defined obesity as a z-score greater than or equal to 1.96 (i.e. the 95th percentile or 

greater).32  
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Baseline covariates: Baseline covariates, measured at birth, include measures of 

maternal demographic factors (age and race/ethnicity), socioeconomic status (maternal 

education, household income, neighborhood poverty level), parental relationship, 

maternal health (history of mental health problems, overweight/obese prior to 

pregnancy, smoking during pregnancy), child characteristics (sex at birth, ever 

breastfed, preterm birth, and low birth weight). Demographic and socioeconomic 

variables were drawn from parental surveys, whereas health and pregnancy-related 

variables were abstracted from mother and child medical records.  

 

Statistical analysis 

We began analyses by using multiple imputation by chained equations33 to impute 

missing data on baseline covariates in the source population.  Baseline covariates were 

missing at rates of 0-38% in the source population (mean = 12%, median = 3%). The 

highest rates of missingness were in variables abstracted from medical records, in most 

cases because several hospitals barred researchers from accessing medical records, 

but occasionally because the mother did not consent to medical record review. We 

created 10 imputed datasets, using baseline covariates and the exposure (early 

childhood eviction) in the imputation model.  

 

Then, as described above, in “Source Population and Study Design,” we created 4 

distinct datasets with complete exposure and outcome information: one for Objectives 1 

and 2 and three for objective 3 (i.e. one for each age of obesity measurement). These 
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study populations are delineated in a study flow diagram (Figure 2). We conducted the 

weighting procedures described below on each study population independently. 

 

In order to mitigate the effects of selection bias stemming from our exclusion of 

participants with incomplete data on exposures and outcomes, we used inverse 

probability of censoring weights (IPCW)34 to weight each study population to the full 

source population of Fragile Families who ever rented during early childhood.  We 

constructed the model for censoring using backwards stepwise regression, identifying 

the set of baseline covariates and the exposure of interest (early childhood eviction) to 

model selection into each study population. Early childhood eviction was included in all 

selection models to mitigate the effects of study dropout driven by the exposure. 

Weights were stabilized using the marginal probability of selection.34 We then checked 

the IPCW model by comparing the baseline characteristics of the full source population 

to those of the study population for each objective, before and after IPCW weighting.  

 

In order to describe and compare the baseline health and demographic characteristics 

of children and parents who went on to experience an eviction in early childhood 

(Objective 1), we present IPCW-weighted, imputed descriptive statistics, using chi-

squared tests to compare distributions of categorical variables and t-tests to compare 

mean values between the two groups. For ease of discussion, these descriptive 

statistics are presented only for the IPCW-weighted Objective 2 study population (Table 

1). Iteratively weighted baseline characteristics for each study populations in Objective 2 

and Objective 3 can be found in Appendix 1.  
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To be able to compare outcomes between evicted and non-evicted children (Objectives 

2 and 3), we then calculated inverse probability of treatment weights (IPTW)34 to 

account for systematic differences in the covariate values of children who experienced 

eviction in early childhood vs. those who did not. As with the IPCW models, we used 

backward model selection to identify a set of baseline covariates that was predictive of 

treatment (i.e. eviction in early childhood). We checked for non-positivity by plotting the 

distribution of propensity scores (i.e. predicted probability of treatment) among the 

treated and untreated groups, ensuring that there was sufficient overlap in the predicted 

probability of eviction between the evicted and non-evicted children. We then stabilized 

the treatment weights using the marginal probability of treatment and created combined 

weights by multiplying censoring and treatment weights.34 We checked the IPTW model 

by plotting the standardized differences between the treated and untreated groups 

before and after weighting (i.e., IPCW only versus combined weights).35  

 

We conducted log binomial regression for Objectives 2 and 3, using the imputed 

datasets and combined weights. Each of the five models regresses a dichotomous 

outcome on early childhood eviction. The exponentiated coefficients from the regression 

model can be interpreted as prevalence ratios, comparing the prevalence of each 

outcome between the evicted vs. non-evicted children.  

 

Sensitivity Analyses 

Because other studies of childhood adversity and obesity have found divergent effects 

by child sex,36–38 we ran stratified models for Objective 3, testing for associations 

separately in male and female children.  
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To control for differential distributions of covariates by outcome status, we conducted 

doubly robust regression, adding confounders as covariates to the combined weight 

outcome models for Objectives 2 and 3.39 We examined whether this approach 

substantially changed prevalence ratios estimating the associations between early 

childhood eviction and the outcomes.  

 

We also replicated analyses from Objectives 2 and 3 using continuous, rather than 

dichotomized outcomes. These analyses were motivated by the hypothesis that eviction 

might change mean levels of outcomes, such that children change within rather than 

between categories, for example, increasing BMI following an eviction without shifting 

qualitatively from non-obese to obese.  

 

Finally, given our use of multiple imputation and weighting, we are not able to account 

for the hierarchical data structure induced by the Fragile Families sampling scheme (i.e. 

children nested within cities) using standard multilevel approaches. To get a sense of 

whether non-independence of children within cities might affect our results, we ran 

unweighted multilevel mixed effects models, adjusting for the confounders in the IPTW 

model, and compared the point estimates and standard errors derived from this model 

to those derived from a non-hierarchical model. Separately, we included city of birth as 

indicator variables in regression models to determine whether city fixed effects might 

influence our results. 
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RESULTS 

 

Objective 1 

Among 2,556 children, 164 (6%) primary caregivers reported an eviction in early 

childhood (Table 1). Among children ever-evicted, 81 (51%) children were evicted 

between birth and age 1, 54 (35%) were evicted between ages 2 and 3, and 59 (36%) 

were evicted between ages 4 and 5. Twenty-four (16%) of the evicted children 

experienced more than one eviction during early childhood. 

 

After applying censoring weights, the baseline characteristics of the Objective 1-2 study 

population were similar to that of the full source population (See Appendix 2, comparing 

source population vs. IPCW-weighted study populations).  Comparing the weighted 

populations of children who experienced an eviction to those who did not, we found that 

evicted children were more likely to be born to a mother with lower educational 

attainment (49% vs. 37% not completing high school, p=0.007; Table 1). Children who 

were evicted (vs. those who were not) were also more likely to be born to mothers who 

reported ever smoking during pregnancy (35% vs. 22%, p<0.001) and mothers who 

reported a history of mental health problems (25% vs. 13%, p<0.001). Children who 

were evicted (vs. those were did not) were less likely to live with parents who were 

married at baseline (8% vs. 20%, p<0.001) and lived in households with lower annual 

incomes, on average ($23,200 [SD 20,800] vs. $28,200 [SD 29,800], p=0.004). Evicted 

children were slightly more likely to be born pre-term than children with no reported 

eviction (16% vs. 11%, p=0.071).  
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At birth, evicted and non-evicted children were equally likely to live in high poverty 

neighborhoods (46%  vs. 45%, p=0.789) and were born to similarly aged mothers (22% 

vs. 20% below 20, 70% vs. 72% 20-34, and 7% vs. 8% ≥35; p=0.784) with similar age 

and racial and ethnic backgrounds (21% vs. 18% non-Hispanic white, 48% vs. 50% 

non-Hispanic Black, 26% vs. 28% Hispanic, and 6% vs. 4% other; p=0.495).  There 

were no apparent differences in rates of maternal pre-pregnancy overweight/obese 

status (51% vs. 49%, p=0.677) or breastfeeding between groups (55% vs. 54%, 

p=0.803).  

 

Objective 2 

After applying treatment weights, we found that 39.8% of children evicted in early 

childhood lived in high poverty neighborhoods at age 5, compared to 38.7% of children 

with no reported evictions (Objective 2a, Table 2). The prevalence ratio comparing the 

two groups was 1.03 (95% CI 0.82, 1.29), indicating no statistically significant difference 

in the prevalence of high neighborhood poverty between the two groups.  We found that 

16.8% of evicted children had low food security at age 5, compared to 7.8% of non-

evicted children (Objective 2b). The prevalence ratio for this comparison was 2.16 (95% 

CI 1.46, 3.19), indicating a statistically significant increase in the prevalence of low food 

security among the evicted children.  
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Objective 3 

We assessed the association between early childhood eviction and obesity at age 5 in a 

sample of 1,928 children, 125 (6.5%) of whom had experienced eviction. While the 

prevalence of obesity was slightly higher (i.e. not statistically significant) in children who 

had experienced eviction in models with censoring weights only (12.1% vs. 10.9%, 

prevalence ratio (PR) 1.11; 95% CI 0.67, 1.82; Table 3), the ratio was attenuated once 

treatment weights were applied (1.01; 95% CI 0.58, 1.75). We saw a similar pattern at 

ages 9 and 15. At age 9 in a sample of 2,970 children, 189 (6.4%) of whom experienced 

an eviction in early childhood, evicted children had a slightly higher prevalence of 

obesity in censoring weight models (17.7% vs. 15.4%, PR 1.15; 95% CI 0.83, 1.58), but, 

again, the ratio was attenuated once treatment weights were applied (1.08; 95% CI 

0.72, 1.55). At age 15, the sample was comprised of 940 children, 55 of whom (5.9%) 

had experienced early childhood eviction. Once again, the prevalence of obesity was 

slightly higher among evicted children in the censoring weight model (18.8% vs. 16.8%, 

PR 1.12; 95% CI 0.64, 1.96), but the ratio was attenuated in the model with combined 

weights (1.05; 95% CI 0.51, 2.18).  

 

Sensitivity Analyses 

Analyzing data in strata of child sex, we did not see any statistically significant 

associations between early childhood eviction and obesity at 5, 9, or 15 for male or 

female children.  For female children at ages 9 and 15, this increase was nonetheless 

meaningfully large, displaying a slight indication that obesity might be elevated among 
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females who experienced eviction in early childhood (age 9 PR 1.18; 95% CI 0.76, 1.85; 

age 15 PR 1.24; 95% CI 0.55, 2.81), though the confidence interval included zero. 

 

We found that effect estimates and confidence intervals derived from doubly robust 

regressions did not differ substantially from the results in the combined weights models. 

Likewise, analyses treating outcomes as continuous rather than dichotomous yielded 

null results in keeping with those reported in the main analysis.  

 

In multilevel mixed effects models, intraclass correlation coefficients suggested low-to-

moderate clustering by city, with 0-13% of total residual variance attributable to city 

random effects. Nonetheless, effect estimates and confidence intervals from the 

multilevel models did not differ substantially from those derived from non-hierarchical 

models. Likewise, adding city of birth as an indicator variable to regressions did not 

appear to impact our results (data not shown).  

 

DISCUSSION 

Using data from the Fragile Families and Child Wellbeing Study, we investigated the 

effects of eviction in early childhood on the obesity status of children later in childhood 

and adolescence—including two potential mechanisms, neighborhoods and food 

security—in a study population of low-income, urban children.  

 

Our results highlight the vulnerability of children who experience eviction compared to 

non-evicted children (Objective 1). Children who experienced eviction in early childhood 
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had a number of risk factors for poor health already at birth, including low 

socioeconomic status, maternal smoking and mental health problems, and preterm 

birth.  Dissimilar to previous studies demonstrating that eviction is patterned by 

residential segregation and housing discrimination, disproportionately affecting people 

of color living in high poverty neighborhoods,5,40–42 we found no differences by race or 

neighborhood poverty in exposure to eviction. These findings likely stemmed from the 

fact that a large proportion of Fragile Families participants are people of color in low-

income families. This relatively homogenous sample allowed us to test the effects of 

eviction among those families most likely to experience the exposure.  

 

We observed that eviction in early childhood did not appear to be associated with a 

child’s likelihood of living in a high poverty neighborhood at age 5 (Objective 2a). Given 

that 45% of the sample lived in a high poverty neighborhood at birth, we hypothesize 

that evictions resulted in lateral moves within high poverty neighborhoods, rather than 

displacement from a low poverty neighborhood to a high poverty neighborhood. This 

type of “residential churn” is common among low-income, urban families in the 

U.S.6,43,44 It may be that eviction would be associated with displacement in populations 

with higher socioeconomic status at baseline and/or in settings that are rapidly 

gentrifying. Indeed, studies conducted in San Francisco, New York City, and Milwaukee 

have found forced moves and evictions to be associated with living in a more 

impoverished neighborhood.25,40,45 However, longitudinal data from Fragile Families 

afforded us unique insight into within-group experiences of neighborhood mobility 

following eviction. Future studies of eviction and health might consider incorporating 
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longitudinal address information in order to better understand patterns of mobility 

following an eviction.  

 

Consistent with Desmond and Kimbro’s finding of increased material hardship following 

evictions,7 we found that five-year-old children evicted in early childhood had over twice 

the prevalence of low food security compared to children with no evictions (Objective 

2b, 16.8% vs. 7.8%). This finding supports our hypothesis that children’s access to 

adequate and nutritious food suffers following an eviction, likely due to material hardship 

rather than a neighborhood effect.   

 

In Objective 3, we found that small (not statistically significant) increases in prevalence 

of obesity at ages 5, 9, and 15 among evicted children were eliminated when we applied 

treatment weights, suggesting that baseline differences between evicted and non-

evicted children may be responsible for any observed differences in obesity. This null 

association may be attributable to a number of factors. First, it is possible that we were 

underpowered to detect effects in potentially important subgroups such as female 

adolescents. Consistent with studies reporting more pronounced effects of social 

stressors on obesity among females,36–38 our sensitivity analysis suggested a slight 

positive association between eviction and obesity in older female children, but these 

results did not reach statistical significance.  Second, neighborhood poverty or 

disadvantage is an important determinant of childhood obesity.46–48 Eviction doesn’t 

appear to push children into high poverty neighborhoods and, by extension, obesogenic 

food environments in this sample. Rather, a large proportion of children were already 

living in obesogenic environments, regardless of their exposure to eviction. Although 
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eviction was associated with low food security, we don’t know how long this low food 

security persists or how it alters children’s diets.  Moreover, the relationship between 

low food security and obesity is complex and research findings have been mixed.49–51 

Finally, eviction affected some of the most vulnerable families in the Fragile Families 

Study (Objective 1). It is possible, given the force of poverty and disadvantage already 

evident when these children were born, that eviction may not independently change the 

health trajectories of children in this group, particularly with respect to outcomes like 

obesity that develop via complex mechanisms closely linked to family and neighborhood 

resources.   

 

Our study has a number of limitations. First, we measure the exposure of eviction during 

early childhood via parental report at three study visits.  This likely results in 

misclassification of the exposure and specifically, under-reporting of eviction. Parents 

may not report an eviction either due to the stigma and legal implications attached to the 

experience. Moreover, evidence suggests that individuals may not be aware that they 

have been evicted or may view the eviction as a decision to move.8 Additionally, our 

study design allows for report of eviction from birth to age 1, from age 2 to age 3, and 

from age 4 to age 5. This leaves two one-year periods in early childhood during which 

eviction is not measured. If we assume that parental underreporting is non-differential 

by outcome status (e.g. obese or not), this misclassification would bias our results 

toward the null. Future research could avoid misclassification by linking health data to 

eviction court records. Second, though we used censoring weights to limit the effects of 

emigrative selection bias on our results, censoring was extensive in our study and it is 

unlikely that we were able to completely model the censoring mechanism(s) with 
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available variables. Thus, our results may not fully reflect the associations we would 

have observed in the source population.  

 

Following children longitudinally, we found that eviction in early childhood did not 

increase the prevalence of obesity in a sample of low-income, urban children. We 

attribute this finding largely to the extreme health and socioeconomic disadvantage of 

children who went on to experience eviction, apparent already at birth, and the fact that 

eviction did not appear to radically change children’s neighborhood context. This is not 

to say that eviction is not an important determinant of child health.  Indeed, we found 

evidence of a strong association between early childhood eviction and low food security 

at age 5. Given the importance of adequate nutrition for child health and development, 

this finding has far-reaching implications for the health of low-income children in the 

United States. Finally, this work explored one disease pathway anchored on material 

scarcity and neighborhood resources. While our obesity results were null, we expect 

that eviction might affect child health even among the most disadvantaged children 

through a different, as yet unexplored pathway: psychosocial stress. In future work with 

the Fragile Families dataset, we aim to explore whether eviction might have profound 

effects on child health outcomes that are more sensitive to stress, such as preterm birth, 

child development, and behavioral, emotional, and mental health. Given the potential 

that eviction might push families into unhealthy housing, future research might also 

focus on incidence of asthma and lead poisoning associated with eviction, information 

also captured in Fragile Families. 
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Taken together, our findings suggest two main takeaways for policymakers.  First, the 

relationship we identified between eviction and child food security suggests that, on the 

population level, interventions to reduce urban eviction (e.g. renter protections, 

affordable housing interventions) could improve children’s access to food.  A more 

downstream intervention might involve tailoring nutrition programs for families 

experiencing eviction. Second, children who experience eviction in early childhood, at 

least in this sample, already show signs of poor health and social vulnerability at birth. 

Programs to prevent eviction and expand housing affordability would be an important 

step in protecting these children from further adversity.  
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FIGURES 

 

 
 
 

 
 

 
 
 
Figure 2.1. Overview of study objectives evaluating two hypothesized mechanisms for 
the development of obesity following an eviction in early childhood. 
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Figure 2.2. Diagram showing selection of Fragile Families and Child Wellbeing Study 
(FFCWS) participants into the study population for Objectives 2 and 3.  
FFCWS is a birth cohort of children born in 20 large US cities between 1998 and 2000.  
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TABLES 

 
Table 2.1. Objective 1: Baseline (i.e. at birth) characteristics of mothers and children 
evicted in early childhood (ages 0-5) vs. not evicted in early childhood.  
The study sample consists of renting households in the Fragile Families and Child 
Wellbeing Study, a birth cohort of children born in 20 large US cities between 1998 and 
2000 (N=2556, CIPW weighted). 
 
 Not Evicted  

N=2392 
Evicted  
N=164 

p-value 

Maternal & Pregnancy Characteristics    
Age  
<20 
20-34 
≥35 

 
20% 
72% 
8% 

 
22% 
70% 
7% 

 
 
 

0.784 
Race/ethnicity  
NH White 
NH Black 
Hispanic 
Other/missing 

Education  
< High school 
High school or equivalent 
Some college or technical 

school 
College or Graduate 

 
18% 
50% 
28% 
4% 
 

37% 
32% 
24% 
7% 

 
21% 
48% 
26% 
6% 
 

49% 
29% 
21% 
1% 

 
 
 
 

0.495 
 
 
 
 

0.009 

Smoked during pregnancy  22% 35% <0.001 
Mental health problems 13% 25% <0.001 
Overweight/obese pre-pregnancy  49% 51% 0.677 

Household Characteristics    
Parental relationship  
Married 
Cohabiting 
Not married or cohabiting 

 
20% 
38% 
42% 

 
8% 
50% 
43% 

 
 
 

0.001 
Annual Income in $1000s  – mean 
(SD) 

28.2 (29.8) 23.2 (20.8) 0.004 

High neighborhood poverty (%) 45% 46% 0.798 
Child Characteristics    

Female  
Ever breastfed   

48% 
54% 

47% 
55% 

0.877 
0.803 

Born pre-term  11% 16% 0.071 
Low birth weight   10% 14% 0.197 
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Table 2.2. Objective 2: Proportion of children a) living in a high poverty neighborhood 
and b) with low food security at age 5, comparing children evicted in early childhood 
(ages 0-5) to children who were not evicted in early childhood (N=2556) 

 
 Censoring weights only Combined weights*** 
 Prevalence  95% CI Prevalence  95% CI 
2a. High poverty 
neighborhood*  

    

Not evicted (N=2392) 38.2% 36.2, 40.1 38.7% 36.7, 40.7 
Evicted (N=164) 39.6% 32.1, 47.1 39.8% 31.0, 48.5 
Ratio 1.04 0.87, 1.28 1.03 0.82, 1.29 

 
2b. Low food security** 

    

Not evicted (N=2392) 7.7% 6.6, 8.8 7.8%  6.7, 8.9 
Evicted (N=164) 18.0% 12.11, 23.8 16.8% 10.7, 22.8 
Ratio 2.33 1.63, 3.33 2.16 1.46, 3.19 

* 20% or more of the census tract population with income below the federal poverty level 
**Based on parental responses to the USDA U.S. Children’s Food Security Scale 
***Model contains combined inverse probability weights for censoring and treatment. Treatment 
weights include the following baseline covariates, measured at birth: Maternal age category, 
maternal education, smoking during pregnancy, maternal mental health problems, parental 
relationship, household income, neighborhood poverty, and preterm birth.   
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Table 2.3. Objective 3: Prevalence of obesity and mean BMI at ages 5, 9, and 15, 
comparing children evicted in early childhood (ages 0-5) to children who were not 
evicted in early childhood.   

 
 Censoring weights only Combined weights** 
 Prevalence  95% CI Prevalence  95% CI 
Obesity* at 5 (N=1928)   

Not evicted (N=1803) 10.9% 9.4, 12.4 10.8% 9.3, 12.3 
Evicted (N=125) 12.1% 6.3,17.8 10.8% 5.1, 16.6 
Ratio 1.11 0.67, 1.82 1.01 0.58, 1.75 

 
Obesity at 9 (N=2970) 

  

Not evicted (N=2781) 15.4% 14.1, 16.8 15.2% 13.9, 16.6 
Evicted (N=189) 17.7% 12.3, 23.1 16.4% 10.6, 22.2 
Ratio 1.15 0.83, 1.58 1.08 0.72, 1.55 

 
Obesity at 15 (N=940) 

   

Not evicted (N=885) 16.8%  14.3, 19.3 16.6% 14.2, 19.1 
Evicted (n=55) 18.8% 8.6, 29.0 17.4% 5.0, 29.9 
Ratio 1.12 0.64, 1.96 1.05 0.51, 2.18 

*Obesity is defined as a BMI z-score in the 95th percentile or above. 
**Model contains combined inverse probability weights for censoring and treatment. Treatment 
weights include the following baseline covariates, measured at birth: Maternal age category, 
maternal education, smoking during pregnancy, maternal mental health problems, parental 
relationship, household income, neighborhood poverty, and preterm birth 
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CHAPTER 3: Severe housing insecurity during pregnancy, birth outcomes, 
and infant health 
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ABSTRACT 

Importance: An increasing share of mothers in the United States experience 

housing insecurity due to the Housing Affordability Crisis. The population-level 

effects of antenatal housing insecurity on birth outcomes and infant health are 

unknown. 

 

Objectives: To measure associations between severe housing insecurity during 

pregnancy and adverse birth and infant outcomes and estimate the proportion of 

adverse outcomes that could be avoided by eliminating severe housing insecurity 

among low-income, pregnant women in U.S. cities.  

  

Design, Setting, and Participants: We analyzed data from 3428 infants and 

mothers enrolled the Fragile Families and Child Wellbeing study, a prospective 

cohort study representing births in 20 large U.S. cities from 1998 and 2000. Data 

included information collected from medical records and via parent interviews at 

the child’s birth and first birthday.  

 

Exposure: We defined severe housing insecurity as threatened eviction or 

homelessness during pregnancy, recorded on the mother’s medical record.  

 

Main Outcomes: Birth outcomes included a composite outcome of low birth 

weight (<2500 grams) and/or preterm birth (<37 weeks), admission to a NICU or 
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stepdown facility, and extended hospitalization after delivery (>2 days if vaginally 

delivered, >4 days if delivered by c-section).  Parents reported infant (age 1) 

outcomes, which included fair or poor health and poor temperament. We used 

prevalence ratios to estimate exposure-outcome associations, derived via 

generalized estimating equations and adjusted for pre-pregnancy maternal 

sociodemographic and heath factors. We then translated these estimates to 

population attributable fraction (PAF), i.e. the proportion of outcomes that could 

be avoided by eliminating severe housing insecurity in the study population. 

 

Results: We found statistically significant associations between severe housing 

insecurity during pregnancy and each of the adverse infant outcomes: the 

prevalence ratios corresponding to low birth weight and/or preterm birth, NICU or 

stepdown stay, and extended hospitalization were 1.73 (95% CI 1.28, 2.32), 1.64 

(95% CI 1.17, 2.31), and 1.66 (95% CI 1.28, 2.16), respectively. Associations 

with infant outcomes were large in magnitude but only marginally significant, with 

prevalence ratios of 2.62 (95% CI 0.91, 7.48) and 1.52 (95% CI 0.98, 2.34) for 

fair or poor health and temperament, respectively. PAF estimates ranged from 

0.9-2.7% for the various outcomes, suggesting that up to three percent of 

adverse birth and infant outcomes could be avoided by eliminating severe 

housing insecurity among low-income, pregnant women in U.S. cities. 
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Conclusions and Relevance: These results suggest that severe housing 

insecurity has a significant impact on birth outcomes and infant health in 

disadvantaged urban families. Policies to reduce housing insecurity in this 

population would likely result in reduced medical costs and improved child health 

and development.    

 

 

INTRODUCTION 

The United States (U.S.) is in the midst of a housing affordability crisis. Because 

income growth has not kept pace with rising housing costs, fewer and fewer 

families are able to afford housing costs.1 Low-income renting families and 

female-headed households are particularly affected by the crisis.2–5 In 2017, 

greater than 50 percent of families with children earning below the local median 

family income were forced to spend over half of their household income on 

housing.6 The shortage of affordable housing has led to increases in evictions 

and homelessness.7,8 Evictions are the “the dispossession of a tenant of leased 

property by force or especially by legal process.”9 Homelessness is characterized 

by lack of a fixed, regular, and adequate nighttime residence.10 Evictions and 

homelessness are two severe forms of housing insecurity.  

 

Housing insecurity among pregnant women takes a toll on maternal mental 

health and the health of a fetus. Depression, anxiety and stress increase a 
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woman’s likelihood of delivering preterm or giving birth to a low birth weight 

infant.13–15 In a study of low-income, urban mothers, moving two or more times in 

the past two years was associated with a 1.7 times the odds of depression and a 

2.5 times the odds of generalized anxiety disorder, relative to mothers who 

moved less.11 In the same population of mothers, eviction was associated with a 

21% increase in the probability of depression and a 19% increase in self-reported 

parenting stress.12  Consequently, a number of studies have found housing 

insecurity and homelessness during pregnancy to be associated with pregnancy 

complications,16,17 preterm birth, and low birth weight.18–20 

 

Ten percent of children in the U.S. are born preterm and eight percent are born 

with low birthweight.21,22 Low-income mothers and women of color are at 

increased risk for giving birth to a preterm or low birth weight infant.21,22  Preterm 

and low birth weight infants are more likely to require costly intensive care 

following delivery and may face challenges with physical, cognitive, and 

social/emotional development later in life.23  

 

Despite the growing body of evidence, there are important gaps in our knowledge 

about how housing insecurity in the U.S. may impact the healthcare costs of 

infants at birth and health into childhood. Past studies have not, for instance, 

examined the association between housing insecurity on costly birth outcomes 

such as stays in neonatal intensive care units (NICUs) and extended hospital 
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stays after delivery. Moreover, studies to date have not examined the impact of 

prenatal housing insecurity on children’s health beyond birth.24–27 Uncovering the 

relationship between prenatal housing insecurity on infants’ healthcare costs and 

later health and development will add to our understanding of the costs 

associated with the housing affordability crisis, both human and economic.  

 

To fill these gaps, we conduct analyses testing a hypothesized link between 

severe housing insecurity (i.e. homelessness or threatened eviction) during 

pregnancy and adverse child health outcomes measured at birth and age 1.  Our 

objectives were to measure associations between severe housing insecurity and: 

1) birth outcomes (i.e. low birth weight or preterm birth, NICU or stepdown facility 

stays, and extended hospital stays after delivery); and 2) measures of infant 

health and temperament at age one. These objectives and the analyses that 

follow were designed to meet an end goal of informing current policy debates 

surrounding the U.S. housing affordability crisis. Our findings, particularly those 

providing an estimate of the population attributable fraction (interpreted as the 

proportion of negative birth and infant outcomes that could be avoided if pregnant 

women did not experience severe housing insecurity), will provide policymakers 

a means of assessing the population health implications of reducing severe 

housing insecurity in a potential priority population, namely low-income, pregnant 

women living in U.S. cities.   
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METHODS 

 

Overview 

In a sample of low-income mother-child dyads from 20 U.S. cities, we use 

Poisson generalized estimating equations with robust variance to determine the 

association between severe housing insecurity during pregnancy and three birth 

outcomes (i.e. low birth weight and/or preterm birth, NICU or stepdown stay, 

extended hospitalization) and adverse infant outcomes (i.e. parent-reported 

health and temperament), adjusting for maternal sociodemographic 

characteristics and pre-pregnancy health. We modeled relationships between 

severe housing insecurity and birth and infant outcomes as both direct effects 

and controlled direct effects, operating through low birthweight and preterm birth. 

Finally, we calculated the population attributable fractions of adverse birth 

outcomes and adverse infant outcomes corresponding to severe housing 

insecurity. 

 

Study Design 

We utilized data from the Fragile Families and Child Wellbeing Cohort Study 

(FFCWS). The study is a birth cohort of nearly 5,000 children born to “fragile 

families” (i.e. largely unmarried, low-income parents) in 20 U.S. cities with 

populations greater than 200,000 between 1998 and 2000 and followed for 15+ 
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years. The study methods are described in detail in previous publications.28 

Briefly, study cities (n=20) were selected randomly within strata of welfare 

generosity, the strengths of the child support system, and local labor market 

conditions. Within selected cities, live births were randomly selected for 

participation within strata of marital vs. non-marital births. To participate, 

newborns needed two living, English- or Spanish-speaking parents, residing with 

at least one of them. At birth, biological parents were surveyed for demographic 

and socioeconomic information and the study team systematically abstracted 

information from medical records from the pregnancy and birth, provided that 

mothers gave consent and hospitals authorized access. For this study, we used 

data collected retrospectively from medical records, data ascertained from 

interviews with mothers at birth, and data from interviews with the child’s “primary 

caregiver” at age one, defined by FFCWS as the biologic parent or adult who 

lives with the index child at least half of the time, defaulting to the mother if the 

child lives with both biologic parents. 

 

Inclusion and Exclusion Criteria 

Our study population was comprised of infants for whom maternal medical 

records were available, who had available information on length of hospital stay 

and method of delivery, and for whom infant outcomes (i.e. temperament score 

and parent-rated health) were available at age 1. We excluded infants from 

multiple gestation pregnancies and those with congenital chromosomal and 
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central nervous system abnormalities because of systematically different birth 

and infant outcomes in these groups. 

 

Measures 

Severe housing insecurity during pregnancy was the main exposure of interest. 

We derived this exposure from a field on the medical records abstraction form 

capturing whether there was any indication of “homelessness or threatened 

eviction” in the mother’s medical record during pregnancy, leading up to the time 

of birth.  

 

We measured three adverse birth outcomes.  The first outcome was a composite 

outcome of low birth weight (<2500 grams) and/or preterm birth (<37 weeks 

gestation), both defined with standard Centers for Disease Control and 

Prevention cutpoints.29  The second outcome was an indicator of whether the 

child stayed in a NICU or intermediate/stepdown facility after birth. The third 

outcome identified children with extended hospitalization after delivery, defined 

as greater than two days for vaginally delivered infants or greater than 4 days for 

infants delivered by cesarean section.  This definition is based on the Newborns’ 

and Mothers’ Health Protection Act of 1996, which stipulated standard hospital 

stays for mothers and infants that insurance companies must cover following 

uncomplicated deliveries.30  
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At age one, we measured two infant health outcomes. The first was a measure of 

child health, as reported by the child’s primary caregiver, either the biological 

mother or father. The parent was asked to rate their child’s general health on a 

scale as excellent, very good, good, fair, poor, which we dichotomized to fair or 

poor health (yes or no).  We also constructed a measure of temperament based 

on three items from the emotionality subscale of the Emotionality, Activity, and 

Sociability (EAS) Temperament Survey for Children: Parental Ratings.31 For each 

item, parents were asked to give a score from 1 to 5, with 1 indicating “not at all 

like my child” and 5 indicating “very like my child.” Items included in the scale are 

“he/she often fusses and cries,” “he/she gets upset easily,” and “he/she reacts 

strongly when upset.” Consistent with previous FFCWS analyses using this 

temperament scale,32–34 factor analysis indicated that the three items 

represented a single factor, with moderate internal consistency (Chronbach’s 

alpha = 0.60). We summed standardized factor loadings for each of the items to 

generate a weighted score for temperament with a mean of zero and a standard 

deviation of approximately one.  We considered children with temperament 

scores in the topmost quintile to have a poor temperament score. In one analysis 

of FFCWS data, researchers found children’s temperament score at age one to 

be significantly correlated with externalizing behavior at age five.34  

 

We included several variables as controls in analytic models out of concern that 

they may confound the relationship between severe housing insecurity during 
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pregnancy and birth and infant health outcomes. These variables included 

maternal factors: age category (<20, 20-35, >35), race/ethnicity, poverty level, 

education, marital status, pre-pregnancy mental health status, and a composite 

indicator of preexisting conditions (hypertension, renal disease, diabetes, lung 

disease, heart disease, and/or anemia). We also included an indicator for infant 

sex. In Table 1, we detailed distributions of these control variables by exposure 

status in order to compare the characteristics of severely housing insecure 

mothers to other mothers in the sample.  

 

Statistical Analyses 

For hypothesis testing, we used Poisson regression with robust variance to 

approximate log binomial regression, allowing for the estimation of prevalence 

ratios.  We used generalized estimating equations (GEE) to estimate population-

averaged associations, accounting for clustering by children’s city of birth. For 

each outcome, we presented unadjusted models and adjusted “direct effects” 

models with the selected control variables detailed above. For all models of 

outcomes other than low birth weight and/or preterm birth, we also constructed a 

model of “controlled direct effects” where we also included an indicator for low 

birth weight and/or preterm birth in the model. These models allowed us to gauge 

the degree to which severe housing insecurity acts on outcomes directly vs. 

indirectly, operating through low birth weight or preterm birth. 
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We then translated adjusted prevalence ratios derived from GEE models to 

population attributable fraction (PAF) using the formula derived by Miettinen35 

and recommended by Rockhill to produce internally valid estimates of PAF when 

confounding exists.36  The formula is as follows, with “pd” indicating the 

proportion of cases exposed to severe housing insecurity and “PR” indicating the 

adjusted prevalence ratio measuring direct effects of severe housing insecurity 

on outcomes.  

pd *(PR – 1 ) 
PR 

 

The PAF can be interpreted as the proportion of outcomes that could be avoided 

by eliminating severe housing insecurity during pregnancy in the study 

population. 

 

RESULTS 

Out of the 4898 mother-infant dyads enrolled in FFCWS, 3428 were included in 

analyses of birth outcomes, while 3035 were included in analyses of infant 

outcomes. Figure 2 is flow diagram detailing the specification of the two study 

populations. Medical records were unavailable for 25% of the source population, 

chiefly for hospital-level reasons (about two thirds of these women delivered in 

hospitals with restricted access to records or hospitals unable to locate records), 

but in a third of cases, because women did not consent to share their medical 

records. Among participants with records available, we excluded two percent that 
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were multiple gestation pregnancies, fewer than one percent due to 

chromosomal abnormalities, and two percent due to central nervous system 

abnormalities. Of the remaining children, two percent had missing data on length 

of hospital stay and/or method of delivery (vaginal vs. cesarean) and eleven 

percent had either a missing temperament score and/or missing parent-rated 

health at age 1. We compared characteristics of the source population (i.e. the 

full FFCWS sample), the birth outcomes study population, and the infant 

outcomes study population and found no meaningful differences (Appendix 1).  

 

Among the 3428 mother-infant dyads included in the birth outcome analyses, 

1.6% had a record of severe housing insecurity during pregnancy (Table 1). 

Mothers with severe housing insecurity had similar age distributions to other 

mothers in the sample and their infants were equally likely to be female. On all 

other factors, the two groups diverged significantly (p<0.05).  Compared to 

housing secure mothers, severely housing insecure mothers were more likely to 

be non-Hispanic Black, more likely to live below the federal poverty level, less 

likely to have completed high school, and less likely to be married. They were 

also more likely to have had mental health problems prior to pregnancy, more 

likely to have used tobacco, alcohol, or drugs during the pregnancy, and more 

likely to have a preexisting condition (i.e. hypertension, renal disease, type II 

diabetes, lung disease, heart disease, and/or anemia) diagnosed prior to 

pregnancy. 
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In adjusted models, women experiencing severe housing insecurity during 

pregnancy had 1.73 times the prevalence of low birth weight and/or preterm birth 

compared to women who did not experience severe housing insecurity (Table 2). 

Severe housing insecurity during pregnancy was also associated with 1.64 times 

the prevalence of an infant staying in the NICU or a stepdown facility (95% CI 

1.17, 2.31) and 1.66 times the prevalence of an extended hospitalization 

following delivery (95% CI 1.28, 2.16). The associations with NICU/stepdown 

stay and extended hospitalization were attenuated when we added low birth 

weight or preterm birth to the model, though the coefficient for extended 

hospitalization remained statistically significant.  

 

Infants born to mothers experienced severe housing insecurity during pregnancy 

had 2.62 times the prevalence of fair or poor health at age one compared to 

infants born to women with more housing security during pregnancy, though 

results were only marginally significant (95% CI 0.91, 7.48, Table 2). These 

infants were also 1.52 times as likely as others to have a poor temperament 

score (95% CI 0.98, 2.34). When we included an indicator for low birth weight 

and/or preterm birth in models, the prevalence ratio for fair or poor health was 

attenuated slightly, whereas the ratio corresponding to temperament remained 

largely unchanged.  
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The absolute prevalence of each of these outcomes was high in the comparison 

group and significantly exacerbated by severe housing insecurity during 

pregnancy. Raw prevalence values are depicted in the bar chart portion of Figure 

3. At the population level, eliminating severe housing insecurity pregnancy could 

result in the following reductions of negative birth and infant outcomes: 1.8% in 

low birth weight or preterm birth (95% CI 1.0, 2.5); 1.6% of NICU or stepdown 

facility stays (95% CI 0.6, 2.5); 1.6% of extended hospital stays after delivery 

(95% CI 1.0, 2.3), 2.7% of fair or poor infant health (95% CI -0.4, 3.8); and 0.9% 

of low infant temperament scores (95% CI -0.1, 2.5) in the study population 

(Figure 3).  

 

DISCUSSION 

We tested the links between severe housing insecurity (i.e. homelessness or 

threatened eviction) during pregnancy and adverse child health outcomes 

measured at birth and age 1. In this sample of largely unmarried, low-income 

mother-child dyads from 20 U.S. cities, there was a 73% higher prevalence of 

low birth weight or preterm birth among infants born to mothers with (compared 

to those without) severe housing insecurity during pregnancy. We also found 

statistically significant increases in the prevalence of NICU or stepdown stays 

and extended hospital stays after delivery (64% and 66%, respectively) among 

these dyads. At one year of age, infants of women who experienced severe 

housing insecurity while pregnant were 2.6 times more likely than others to have 
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fair or poor health and 1.5 times more likely than others to have a poor 

temperament score, although these differences were only marginally significant.  

Compared to estimates of direct effects, estimates of controlled direct effects 

were, in general, attenuated toward the null. This result confirms our hypothesis 

that some proportion of the associations we see between severe housing 

insecurity and healthcare and infant outcomes was related to the child being born 

preterm or with low birth weight.  

 

Our population attributable fraction estimates suggest that, if we believe the 

relationships under study to be causal, we could avoid 1.8% of low birth weight or 

preterm birth, 1.6% of NICU or stepdown facility stays, 1.6% of extended hospital 

stays after delivery, 2.7% of fair or poor infant health, and 0.9% of poor infant 

temperament by eliminating severe housing insecurity among low income, 

pregnant women in U.S, cities. While these percentages may seem modest, and 

indeed are likely conservative estimates, they represent significant reductions in 

outcomes that are both common and costly in the U.S. particularly among 

children born to disadvantaged women.  Nearly 700 thousand infants are born to 

low socioeconomic status, urban mothers each year in the U.S., around fourteen 

percent of them low birth weight and/or preterm.37 Per our results, if we 

eliminated severe housing insecurity in this disadvantaged group of mothers, we 

would expect to see approximately two thousand more term infants born with 

normal birth weight and, consequently, better health prospects and lower 
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healthcare costs. A 2007 study found that the average preterm infant stays in the 

NICU for 17.6 days, incurring nearly $31,000 in costs (or nearly $42,000 in 2019 

dollars).38 This back-of-the-envelope calculation suggests that these seemingly 

modest reductions in adverse birth outcomes could translate to $84 million in 

savings annually to the healthcare system and vulnerable families. These 

savings pertain to birth costs alone, not accounting for savings related to the 

infant’s improved health as they grow into childhood. 

 

We believe our estimates to be conservative due to two main data limitations.  

First, a number of our covariates could be mediators rather than confounders of 

the associations due to the time at which they were measured. Maternal poverty 

and substance use were first measured at birth and during pregnancy, 

respectively, and thus could represent downstream effects of housing insecurity 

rather than causes. By including these potential mediators in statistical models, 

prevalence ratios estimating associations between severe housing insecurity and 

outcomes may be biased toward the null, resulting in conservative estimates. 

Second, measurement error in the exposure could also result in conservative 

estimates. Clinician notes in the mother’s medical record regarding 

homelessness or threatened eviction were likely to capture only the most 

extreme cases of housing insecurity – street homelessness, for example. We 

expect that a considerable number of women currently considered housing 

secure in our analysis in fact experienced some degree of housing insecurity 



 

65 

during pregnancy. Previous research has found housing insecurity to be linked to 

interruptions in prenatal care,16,19 suggesting that physicians may have limited 

opportunities to capture this information during pregnancy. Misclassification may 

be substantial, given that 3.1% of women in our study population reported a 

formal eviction during their child’s first year of life, nearly twice the proportion 

classified as severely housing insecure during pregnancy. We hypothesize that 

this misclassification would lead to an excess risk of negative birth and infant 

outcomes in the comparison group, attenuating estimates. This issue may be 

compounded in our calculation of population attributable fraction, given that PAF 

is a function not only of effect size, but also the prevalence of the exposure, 

which, again, is likely underestimated in our study population. It also bears 

mentioning that housing insecurity has ballooned since these data were collected 

around the year 2000.1 This trend of increasing exposure suggests that the 

impact of severe housing insecurity on population-level birth and infant outcomes 

is larger and more relevant today than ever before.  

 

Even our conservative estimates suggest that severe housing insecurity during 

pregnancy contributes a portion of the observed population prevalence of low 

birth weight and/or preterm birth, NICU or stepdown stays and extended hospital 

stays after delivery, fair or poor infant health, and poor infant temperament. 

Given the current housing affordability crisis in the U.S., these results warrant 

attention from policymakers.  Across the country, city and state governments are 
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considering initiatives to prevent housing insecurity; for example, increasing the 

stock of affordable housing through zoning initiatives and subsidized housing or 

providing small grants and legal aid to prevent eviction. Our results suggest that 

pregnant women should constitute a priority population for these policy and 

structural interventions.    
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FIGURES  

 
 
 
 

 
 
 
Figure 3.1. Framework illustrating hypothesized associations between severe 
housing insecurity (threated eviction or homelessness) during pregnancy, birth 
outcomes, and infant health and potential pathways linking the exposure and 
outcomes.  
  

Figure 1. Framework illustrating hypothesized associations between severe housing insecurity 
(threated eviction or homelessness) during pregnancy, birth outcomes, and infant health and 
potential pathways linking the exposure and outcomes.  
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Figure 3.2. Flow diagram showing specification of study populations for studies 
of severe housing insecurity and birth and infant outcomes within the Fragile 
Families and Child Wellbeing Study. 
  

Figure 2. Flow diagram showing specification of study populations for studies of severe housing 
insecurity and birth and infant outcomes within the Fragile Families and Child Wellbeing Study. 
 
 

	

4898 mother-infant dyads 
enrolled 

3684 mothers with medical 
records abstracted 

3619 singleton births 

3489 infants no congenital 
abnormalities  

18 with chromosomal abnormalities 
(<1%), 80 with central nervous system 

abnormalities (2%)  

65 multiple gestation pregnancies (2%)   

1214 without medical records 
abstracted (25%)  

	

3428 infants with known 
length of hospital stay  

61 infants with length of hospital stay or 
method of delivery not recorded (2%) 

 

Birth Outcomes 
Study Population 

3035 infants with outcomes 
measured at Year 1  

393 infants with missing temperament 
parent-rated health at age 1 (11%) 

  

Infant 
Study Population 

Source  
Population 



 

69 

 
 
Figure 3.3. Population attributable fraction and prevalence of birth and infant 
outcomes associated with severe housing insecurity during pregnancy  
Fragile Families and Child Wellbeing Study, 20 selected large U.S. cities, 1998-2000. 
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TABLES 

Table 3.1. Characteristics of mothers and infants who did vs. did not experience 
housing insecurity during pregnancy (N=3428 mother-infant dyads),  
Fragile Families and Child Wellbeing Study, 20 selected large U.S. cities, 1998-2000.  

No severe housing  
insecurity during  

pregnancy (N=3373) 

Severe housing insecurity 
during pregnancy (N=55) 

Maternal factors (measured at birth) 
Age 
      <20 
      20-35 
      ≥35 

 
623 (18%) 
2446 (73%) 
304 (9%) 

 
11 (20%) 
38 (69%) 
6 (11%) 

Race/ethnicity 
      non-Hispanic white 
      non-Hispanic Black 
      Hispanic 
      Other/missing 

 
658 (20%) 
1599 (47%) 
973 (29%) 
143 (4%) 

 
6 (11%) 
42 (76%) 
6 (11%) 
1 (2%) 

% Federal Poverty  
       <50% 
       50-99% 
       100-199% 
       ≥200% 

 
637 (19%) 
594 (18%) 
882 (26%) 
1260 (37%) 

 
15 (27%) 
18 (33%) 
16 (29%) 
6 (11%) 

Education 
      <high school 
      high school/GED 
      some college 
      ≥college degree 
      missing 

 
1220 (36%) 
1022 (30%) 
796 (24%) 
331 (10%) 
4 (<1%) 

 
38 (69%) 
9 (16%) 
 7 (13%) 
1 (2%) 

0 
Married 790 (23%) 3 (5%) 
Pre-pregnancy mental health 
problems 

409 (12%) 35 (64%) 

Substance use during pregnancy  
      tobacco 
      alcohol  
      drugs 

 
669 (20%) 
248 (7%) 
308 (9%) 

 
28 (51%) 
14 (25%) 
24 (44%) 

Maternal preexisting conditions* 1406 (42%) 35 (64%) 
Infant factors    

Female sex 1611 (48%) 31 (56%) 
*hypertension, renal disease, type II diabetes, lung disease, heart disease, and/or 
anemia 
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Table 3.2. Prevalence ratios comparing the burden of birth and infant outcomes 
between children who experienced severe housing insecurity during the 
antenatal period versus those who did not,  
Fragile Families and Child Wellbeing Study, 20 large U.S. cities, 1998-2000. 
 Unadjusted Adjusted 1:  

Direct Effects a 
Adjusted 2:  
Controlled direct 
effects b  

Birth Outcomes (N=3428) PR 95% CI PR 95% CI PR 95% CI 
Low birth weight or preterm  2.81 2.20, 3.58 1.73 1.28, 2.32 --  -- 
NICU stay or stepdown  2.47 1.65, 3.70 1.64 1.17, 2.31 1.24 0.94, 1.64 
Extended hospitalization 
after delivery c 

2.55 1.91, 3.39 1.66 1.28, 2.16 1.26** 1.03. 1.55 

Infant Outcomes (N=3035)       
Fair or poor health  3.40 1.14, 10.16 2.62 0.91, 7.48 2.16 0.75, 6.28 
Poor temperament score d 2.09 1.40, 3.14 1.52 0.98, 2.34 1.48* 0.95, 2.30 

a Adjusted model includes maternal age category, race/ethnicity, poverty level, education, marital 
status, pre-pregnancy mental health status, preexisting conditions (hypertension, renal disease, 
type II diabetes, lung disease, heart disease, and/or anemia) and infant sex 
b Includes all variables in previous model, as well as an indicator for low birth weight or preterm 
birth 
c >2 days for vaginal births, >4 days for cesarean births  
d Scoring in topmost quintile of a scale constructed from the emotionality subscale of the 
Emotionality, Activity, and Sociability (EAS) Temperament Survey for Children 
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SUMMARY OF FINDINGS 

The goal of this dissertation was to understand the effects of eviction and 

housing insecurity on the health and development of low-income, urban children 

in the United States (U.S.) and, ultimately, use these findings to inform social 

policies and improve child health. Using data from the Fragile Families and Child 

Wellbeing Study (FFCWS) a birth cohort of low-income, urban children, we 

arrived at four main conclusions:  

1. Children who experienced eviction in early childhood (ages 0-5) showed 

signs of poor health and social vulnerability already at birth.  

2. Eviction in early childhood was not associated with an increased likelihood 

of living in a high poverty neighborhood (prevalence ratio (PR)=1.03, 95% 

CI 0.82, 1.29), but was associated with a more than two-fold increase in 

the prevalence of food insecurity at age five (PR=2.16, 95% CI 1.46, 3.19). 

3. Eviction in early childhood was not associated children’s obesity 

prevalence at ages five (PR=1.01; 95% CI 0.58, 1.75), nine (PR=1.08; 

95% CI 0.715, 1.55), or 15 (PR=1.05; 95% CI 0.51, 2.18).  

4. Severe housing insecurity during the antenatal period was associated with 

a significantly increased prevalence of low birth weight and/or preterm 

birth (PR=1.73; 95% CI 1.28, 2.32), a greater likelihood of NICU and/or 

stepdown facility stays (PR=1.64; 95% CI 1.17, 2.31) and extended 

hospital stays after delivery (PR = 1.66; 95% CI 1.28, 2.16), and fair or 
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poor health and poor temperament at age 1 (PR = 2.62 and 1.52, 

respectively; 95% CI 0.91, 7.48 and 0.98, 2.34).  

Very few publications have presented quantitative evidence linking eviction to 

child health outcomes. Prior to this dissertation, we were aware of only one such 

study, which found eviction in the past year to be associated with a 10% 

increased probability of poor parent-reported health among low-income, 5-year-

old children in U.S. cities,1 but did not explore specific child health outcomes or 

pathways through which poor health might arise. Our research helps to fill gaps 

in the literature by examining eviction and health in a disadvantaged cohort of 

urban children. Within this group, eviction did not change children’s 

neighborhood contexts dramatically, but did increase children’s chances of food 

insecurity and pregnant mothers’ risk of delivering an infant with adverse birth 

outcomes and compromised health. This new understanding of how eviction 

influences child health suggests promising avenues for future research focused 

on family-level material hardship and psychosocial effects of eviction. Our 

research also supports a need for policy interventions to prevent evictions in 

order to improve health outcomes among low-income, urban children.  

 

CHALLENGES 

Through the course of this dissertation, we confronted a number of 

methodological challenges. 
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 Probable misclassification of the exposure (eviction or severe housing 

insecurity) presented a challenge throughout this dissertation. In the first study, 

we relied on primary caregiver report of a formal eviction in the past year. 

Parents may fail to report an eviction because of stigma or limited knowledge or 

awareness of the eviction process. The timing of surveys left gaps during early 

childhood when eviction was not assessed. Additionally, the study did not 

capture information on informal evictions, which may also be detrimental for 

children’s health. In the second study, severe housing insecurity (threatened 

eviction or homelessness) was abstracted from medical records.  Because 

clinicians may not systematically asses or record information on pregnant 

women’s housing insecurity, except in the most extreme cases, this form of data 

collection likely results in underreporting of the exposure. In both studies, if 

misclassification was either non-differential by outcome status or differential, but 

with a less under-reporting among cases (e.g. due to more in-depth social 

screening among women with high-risk pregnancies), this limitation would 

attenuate the associations we observed.  

 

We also grappled with the role of study population selection in determining 

individual versus population-level inference. Because the study oversampled 

non-marital births, FFCWS provides an enriched sample of urban families, many 

of whom live in entrenched poverty. The sample means that we are best 

equipped to make within-population comparisons among those children most 



 

80 

likely to be evicted. That is, we cannot use these data to understand how 

children’s health would be affected if we exposed a more advantaged population 

to FFCWS rates of eviction. Social epidemiologist Goeffrey Rose would argue 

that this type of study is best suited to identifying individual children at high risk of 

negative outcomes versus entire populations of children more likely to be 

unhealthy.2 This “high-risk strategy” can be justified for this study, given that 

eviction may present an interim policy target to protect vulnerable children from 

negative effects of the U.S. housing affordability crisis. The restricted study 

population also lends internal validity to the studies. Because all children in the 

sample experienced an increased likelihood of exposure to eviction, we were 

able to identify an appropriate comparison group for evicted children (i.e. children 

who were similar with respect to all determinants of health with the exception of 

eviction), allowing us to better isolate individual-level effects of eviction on child 

health.  

 

Methodologically and conceptually, this dissertation drove us to think deeply 

about the implications of controlling for strong, upstream determinants of an 

exposure. If family income, for instance, were strongly predictive of a child’s 

exposure to eviction, so much so that it resembled an instrumental variable or 

weak instrument, adjusting for income might “wash out” effects of eviction on 

health.3 On a more theoretical level, given that inability to pay rent is the primary 

reason for eviction, it can seem strange to discuss effects of eviction 
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“independent of” family income. In our studies, we did not find evidence that 

income, or even a combination of socioeconomic indicators, was able to 

accurately predict exposure to eviction. Thus, we included family income and 

other measures of SES in our inverse probability weights for the first study and 

as control variables for the second study. Including strict socioeconomic controls 

allowed us to evaluate a particular research question informed by a specific 

counterfactual scenario. We ask, “comparing children who had equal family and 

neighborhood socioeconomic disadvantage, how does experiencing an eviction 

change a child’s probability of poor health outcomes?” Had we not included 

socioeconomic controls, we would have been able to answer a different question: 

“How do eviction and all of the adverse life experiences leading up to the eviction 

alter a child’s probability of poor health outcomes?” This is also a valid question 

and is in keeping with how we understand adversity to accumulate over a child’s 

lifecourse.4 By pointing upstream, this formulation also is potentially more in line 

with fundamental cause theory,5 allowing for identification of root causes of child 

health outcomes.  However, from both “consequentialist epidemiology” 6 and 

causal inference perspectives,7,8 the design that best isolates eviction as an 

exposure is preferable, allowing us to put our findings in dialogue with proposed 

eviction prevention policies.  

 

This dissertation was also an exercise in modeling exposure-outcome 

relationships within the context of complex systems. For simplicity, we present 
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the theoretical basis for our papers as testing two separate and unidirectional 

pathways, one related to material scarcity and the other related to psychosocial 

stress. In fact, we expect a great deal of interplay between the material and 

psychosocial paths: material lack brings about psychosocial stress and vice 

versa. We also have reason to believe that feedback loops may play into the 

relationships we studied, as there is an emerging body of evidence suggesting 

that poor health or high healthcare costs might cause future evictions.9,10 We 

acknowledge that our conceptual framing and modeling techniques may not 

reflect the true complexity of the relationships under study.  Nonetheless, we see 

value in reducing complex systems to their essential parts and find our simplified 

models to be informative, particularly given the paucity of data on eviction and 

child health.  

 

Finally, this dissertation served as a lesson learned in designing studies to match 

the quality of secondary data available.  Long lags between visits, missing data, 

and loss to follow-up in the FFCWS data limited our ability to fully implement 

causal inference methods in our analyses. Though our ability to interpret our 

results as causal is somewhat limited, our methods are robust (as demonstrated 

through sub-group and sensitivity analyses) and particularly appropriate for a 

field where we have little prior knowledge. Most importantly, our study design and 

analytic procedures allowed us to answer a number of innovative research 

questions with important implications for the health of vulnerable populations.  
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STRENGTHS 

This dissertation builds on other research both quantitative and qualitative aimed 

at understanding eviction as a determinant of health and wellbeing for low-

income, urban children. We leveraged data from the only national study to collect 

longitudinal information on eviction and child health outcomes, exploring material 

and psychosocial pathways through which eviction may lead to poor health.  Our 

results demonstrate the baseline vulnerability of children who are evicted and link 

eviction to child food insecurity and adverse birth and infant outcomes.   

 

Throughout this dissertation, we were thoughtful in choosing methods to 

minimize bias, but balanced this concern with an equally important goal of 

deriving effect estimates that would be easy to communicate with policymakers. 

We present our results as prevalence estimates, prevalence ratios, and 

population attributable fraction. Statistics such as these can be readily interpreted 

by non-epidemiologists, facilitating translation of these research findings into 

policy.  

 

By focusing on eviction instead of broader phenomena such as poverty or 

housing instability, we have chosen an exposure that is both specific and 

amenable to policy change. In fact, many cities and states are currently debating 

policies to prevent evictions such as single-family zoning bans, guaranteed right 

to counsel in rent court, and eviction prevention programs.  
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Finally, our research is multidisciplinary and collaborative in nature, incorporating 

expertise from developmental psychologists, child health epidemiologists, 

sociologists, and housing policy experts. I was able to build a successful 

collaboration with a doctoral student in Social & Behavioral Sciences at the 

Harvard Chan School of Public health, allowing for the exploration of additional 

child health outcomes related to eviction within the FFCWS dataset.  

 

IMPLICATIONS AND FUTURE DIRECTIONS 

Housing policy and health policy have historically operated in silos. This 

dissertation demonstrates that eviction—an exposure that is best prevented via 

housing policy—may be associated with key child health indicators such as food 

insecurity and birth outcomes.  Thus, our findings highlight a need for a  “Health 

in All Policies” approach to improving child health.11,12 When policymakers are 

weighing options to expand housing affordability or prevent evictions, child health 

implications should be at the forefront of cost-benefit analyses.  

 

Across the country, governments are testing innovative programs to combat the 

housing affordability crisis.  Lawmakers in Oregon, Minneapolis, and Seattle 

have voted to ban single-family zoning in order to curb housing costs.13 To stem 

unjust evictions, New York City, San Francisco, and Newark have implemented 

pilot programs guaranteeing right to counsel in rent court.14 Cities and states 
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across the nation have established eviction prevention programs, offering small 

grants and landlord-tenant mediation to families facing eviction. Congress and 

many 2020 presidential candidates are considering rolling out similar programs 

nationally.15 These programs can serve as valuable natural experiments, 

affording researchers opportunities to understand the types of housing policies 

that are most effective in preventing evictions and protecting child health. 

 

Natural experiments and social policy evaluations will require data on eviction 

rate and child health outcomes. While the Eviction Lab has compiled data on 

eviction judgments in many states, several states and counties (including 

Maryland) do not make these records available online. I testified before the 

Judiciary Proceedings Committee in the Maryland Senate in February 2020, in 

support of a bill mandating open access to eviction data in the state.16 Further 

advocacy will be needed to encourage courts to make this data accessible 

nation-wide, while protecting tenant privacy. Successful natural experiments will 

also rely on the availability of health outcome data at appropriate geographic 

levels. Many health indicators, including birth outcomes, are available at the 

county level, but more work is needed to identify data sources that allow for 

evaluation of programs that are implemented at the sub-county level.  

 

Given difficulties around relying on self-reported eviction, there may be promise 

in leveraging novel data linkages for future, individual-level studies on eviction 
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and health. Similar to studies of eviction and mortality in Sweden,17,18 U.S. 

economists were able to link New York City housing court data to administrative 

data from food stamps, Medicaid, cash assistance, and homeless shelters.19 This 

linked dataset allowed the researchers to ask a number of questions about 

service utilization following an eviction, avoiding many of the pitfalls of self or 

physician-reported data that we encountered in our studies.  More knowledge 

could be gleaned by replicating this type of data linkage in other contexts.  

 

Finally, our work leaves many stones unturned with respect to child health 

outcomes and potential pathways connecting eviction to health. Future work 

should explore outcomes such as childhood asthma, school achievement, and 

healthcare and social service utilization.  

 

CONCLUSION 

We find evidence supporting our hypothesis that evictions may be detrimental to 

children’s health and development. Specifically, we conclude that children who 

experience evictions during the antenatal period and during early childhood face 

increased risk of food insecurity and adverse birth and infant outcomes. Though 

eviction prevention is likely to improve health and social justice issue for all 

people in the United States, it may be especially important to protect children and 

pregnant mothers from the adverse effects of eviction.  
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Appendix 2.1a. Iteratively weighted baseline (i.e. at birth) characteristics: Objective 1&2 study population (N=2556) 
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 Appendix 2.1b. Iteratively weighted baseline (i.e. at birth) characteristics: Objective 3 study population, obesity at 5 
years. (N=1928) 
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Appendix 2.1c. Iteratively weighted baseline (i.e. at birth) characteristics: Objective 3 study population, obesity at 9 years. 
(N=2970) 
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Appendix 2.1d. Iteratively weighted baseline (i.e. at birth) characteristics: Objective 3 study population, obesity at 15 
years. (N=940) 
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Appendix 2.2. Baseline (i.e. at birth) characteristics of the source population (i.e. renting families in the Fragile Families 
and Child Wellbeing study) vs. study populations for Objectives 1&2 and Objective 3 at ages 5, 9, and 15 with inverse 
probability of censoring weights (IPCW) applied. 
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Appendix 3.  Characteristics of mothers and infants in the source population (i.e. the full 
Fragile Families and Child Wellbeing Study baseline sample), the birth outcomes study 
population, and the infant outcomes study population.  
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