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ABSTRACT 

 

 

Maternal Adverse Childhood Experiences and Non-Live Births 

by 

Mudasir Mustafa, Doctor of Philosophy 

Utah State University, 2024 

 

Major Professor: Dr. Guadalupe Marquez-Velarde  

Department: Sociology and Anthropology 

 

Considering the frameworks of social stress, life course, and intergenerational 

transmission of inequality, this research examined whether maternal exposure to Adverse 

Childhood Experiences (ACEs) is linked to non-live births (pregnancy loss or abortion). 

The study addressed three research questions using data from the National Longitudinal 

Study of Adolescent to Adult Health (Add Health), spanning wave I (1994-1995) to wave 

IV (2007-2008). Data analysis was conducted in R, using multiple imputation with 

chained equations to handle missing data. Descriptive statistics showed that 15.3% of 

women experienced pregnancy loss, and 14.7% had abortions. On average, women with 

non-live births had 2.4 ACEs (SD = 1.7) on the conventional ACEs scale (10 types) and 

2.9 ACEs (SD = 2.0) on the extended scale (14 types). 

The first research question examined whether the extended ACE scale or the 

conventional ACE scale has greater predictive power in associating ACEs with (i) 

abortion, (ii) pregnancy loss, and (iii) non-live births overall. I used Generalized Linear 

Mixed Models; GLM with binary logit link for first pregnancies and GLMER for all 

pregnancies. Results indicated that the accumulation of ACEs, measured using either 
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scale, was associated with non-live births and abortion. For instance, women with a 

history of ACEs were 1.57 times more likely to have a non-live birth when assessed using 

the conventional scale (AOR=1.57; 95% CI: 1.23–2.01), with slightly higher odds using 

the extended scale (AOR=1.62; 95% CI: 1.23 - 2.14). No significant relationship was 

found between ACEs and pregnancy loss. 

Building on these findings, the second research question examined the association 

between ACEs and non-live births, controlling for socio-demographics, health conditions, 

and risk factors using GLM with binary logit link. Results suggested that ACE exposure 

increased the likelihood of non-live births (AOR=1.40; 95% CI: 1.05-1.88). 

Disaggregated analysis on abortion and pregnancy loss offers a more nuanced 

understanding, which suggests there is a need to employ new approaches to obtain more 

accurate data on abortion count. 

The third research question explored the intergenerational effects of family-of-

origin SES on pregnancy loss and abortion through mediators such as maternal age, 

education, and marital status using Structural Equation Modeling. Findings indicated that 

higher SES increased maternal age and marital status before pregnancy, reducing the 

likelihood of unintentional pregnancy and subsequent abortion (β=0.53, p<.001). These 

findings suggest the need for trauma-informed healthcare, ACEs screening, and policies 

to address SES disparities to reduce non-live births and improve reproductive health 

outcomes. 

(187 pages) 
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PUBLIC ABSTRACT 

Maternal Adverse Childhood Experiences and Non-Live Births 

by 

Mudasir Mustafa 

Around 62 percent of adults in the United States have endured at least one type of 

Adverse Childhood Experience (ACE), and 25 percent of women reported experiencing 

three or more ACEs in their lifetime. This study explored whether maternal exposure to 

ACEs was associated with pregnancy loss or abortion, utilizing the National Longitudinal 

Study of Adolescent to Adult Health (known as Add Health) to explore this association. I 

found that cumulative ACEs, assessed through either the conventional ACE scale 

(reflecting 10 types of ACEs) or the extended ACE scale (reflecting 14 types of ACEs), 

are associated with a higher likelihood of having an abortion. However, my study found 

no significant association between ACEs and pregnancy loss during their first or all 

pregnancies. 

In examining the independent effects of ACE types, maternal exposure to 

emotional abuse increased the risk of pregnancy loss as well as the likelihood of having 

an abortion. Exposure to physical abuse, sexual abuse, and emotional neglect also 

increased the likelihood of having an abortion. Age at the time of pregnancy (older age 

compared to younger) and having a chronic health condition increased the risk of 

pregnancy loss.  

Maternal childhood socioeconomic status (SES) influenced exposure to ACEs, 

socio-economic conditions, and subsequently, the risk of pregnancy loss or likelihood of 

having an abortion. My study found that lower childhood SES is associated with an early 
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age at the time of pregnancy, which in turn increases the chances of having an 

unintentional pregnancy and increasing the likelihood of having an abortion. The second 

pathway suggests that lower childhood SES increases the likelihood of being unmarried, 

which increases the chances of unintended pregnancies, subsequently increasing the 

likelihood of having an abortion. 

The findings suggest that there is a need to introduce interventions to reduce 

childhood SES disparities in order to decrease the risk of ACEs, and subsequently reduce 

future issues pertaining to maternal health. Childhood SES disparities reflect structural 

inequalities that often limit access to resources, education, and healthcare, perpetuating a 

cycle of disadvantage. Moreover, structural inequalities hinder women's autonomy over 

their reproductive decisions, which is essential for breaking the cycle of intergenerational 

inequality. Without addressing these deep-rooted structural issues, efforts to reduce SES 

disparities, mitigate ACEs, and enhance reproductive autonomy will face significant 

barriers, ultimately perpetuating the cycle of inequality and its adverse effects on 

maternal and child health. 
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CHAPTER I 

Introduction 

This chapter starts by briefly discussing the importance of the childhood phase, 

particularly shedding light on the relationship of Adverse Childhood Experiences (ACEs) 

with pregnancy loss and abortion, then provides an overview of research and closes the 

chapter by discussing the significance of the overall study.  

Over the last two decades, the sociological and biological developmental 

frameworks shed light on the importance of the childhood phase, particularly traumatic 

childhood experiences – exposure to toxic stress- which affects child development and 

health over the life-course (Danese et al. 2009; Kalmakis and Chandler 2015; Krinner et 

al. 2021). One such lens from which to study the cumulative impact of childhood over the 

life-course is to measure ACEs, a scale measuring exposure to stressful and negative 

child experiences before 18 years of age (Felitti et al. 1998). Assessing ACEs began in 

the United States in 1995 with the ACE study by Kaiser Permanente. Data collection is 

still on-going through an ACE module added to the Behavioral Risk Factor Surveillance 

System – an annual statewide survey conducted in the United States (Felitti et al. 1998). 

In addition, decreasing the number of young adults who report three or more ACEs is 

also set as one of the national health priorities in the United States, under Healthy People 

2030 Objective IVP‑D03 (NCHS 2021).  

Despite recognition of ACEs and consistent efforts to reduce ACEs in the United 

States, approximately 62 percent of adults had exposure to at least one type of ACE, and 

one-quarter reported experiencing three or more ACEs (Merrick et al. 2018). These 
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percentages were measured using ACE scale, renowned as a conventional ACE scale or 

Kaiser ACE study (hereafter, conventional ACE scale). The conventional ACE scale 

measures 10 types of adverse experiences including emotional abuse, physical abuse, 

sexual abuse, community violence, substance abuse, suicide, divorce, parental 

incarceration, low parental warmth, and physical neglect. ACEs research has been 

described as sources of "toxic stress," associated with disruptions of social and emotional 

development, particularly influencing behavioral, physical and mental health conditions, 

which further predispose individuals to experience adverse life and health circumstances 

(Finlay et al. 2022; Karatekin et al. 2022; McEwen and McEwen 2017). 

However, the ACEs field has been strongly criticized due to the lack of consensus 

on the number of ACEs or experience categories (Anda, Porter, and Brown 2020; Briggs 

et al. 2021; Finkelhor et al. 2015; Krinner et al. 2021; Lacey and Minnis 2020). In 

addition, the conventional ACE scale primarily focuses on capturing toxic stress at the 

household level, thereby overlooking childhood adversity within broader social contexts 

like neighborhood and school environments (Brumley, Brumley, and Jaffee 2019; 

Karatekin et al. 2022; McEwen and McEwen 2017; Wachs and Evans 2010). These 

contexts play crucial roles in experiencing cumulative disadvantages that impact child 

development over the years (Brumley, Brumley, and Jaffee 2019; Karatekin et al. 2022; 

McEwen and McEwen 2017; Wachs and Evans 2010). Linking childhood adversities to 

neighborhood disadvantage or school environments in life trajectories is an effort to 

capture the structural disadvantages individuals face in society (Brumley, Brumley, and 

Jaffee 2019; Karatekin et al. 2022; McEwen and McEwen 2017; Wachs and Evans 2010). 

In addition, some studies have highlighted modern phenomena such as the experience of 
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living in foster homes, and institutional responses to abuse facilitated through 

involvement with social services as an indicator of child maltreatment (Brumley, 

Brumley, and Jaffee 2019; Wachs and Evans 2010). Therefore, studies have highlighted 

the need to broaden the ACE scale (hereafter, extended ACE scale), such as to capture 

the effects of social context and structures such as living in foster, experiencing school 

violence, or neighborhood disadvantage, etc. (Brumley, Jaffee, and Brumley 2017; 

Cronholm et al. 2015; Finkelhor et al. 2015).  

Over the last two decades, research on ACEs has found them to be associated 

with a myriad of physical and mental health outcomes (Danese et al. 2009; Kalmakis and 

Chandler 2015; Kendall-Tackett 2002; Krinner et al. 2021; McEwen and McEwen 2017). 

Women with a history of ACEs are at higher risk of anxiety and depression (Bellis et al. 

2019; Danese et al. 2009; Kalmakis and Chandler 2015); post-traumatic stress disorder or 

symptoms in adulthood (McRae et al. 2021); as well as chronic health conditions (Danese 

et al. 2009). Adults who have experienced ACEs have a higher likelihood of substance 

misuse and smoking (Bellis et al. 2019; Kalmakis and Chandler 2015) and alcohol abuse 

(Lee and Chen 2017). Among the many explanations for the above-mentioned 

consequences of ACEs, one prominent debate in both sociology and neuroscience is the 

impact of toxic stress from cumulative early adverse life experiences on the physical, 

mental, and social well-being throughout the life course. Exposure to chronic stress (e.g., 

ACEs) and social conditions (e.g., lower socio-economic status) in the absence of strong 

social support systems impairs child’s development affecting their self-regulation of 

emotions and behaviors (McEwen and McEwen 2017). Adverse health behaviors 

resulting from ACEs activate the same biological systems and contribute to further 
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adverse health consequences and outcomes over the life course, including pregnancy 

outcomes, particularly linked to non-live births over the life course (McEwen and 

McEwen 2017). 

Many of these above-mentioned consequences of ACEs are related to non-live 

births – which refers to pregnancies that do not result in a live birth, as independent 

factors. Such as, smoking and pre-existing medical conditions such as diabetes are 

determinants of preeclampsia (Hutcheon, Lisonkova, and Joseph 2011), and preeclampsia 

and pre-existing diabetes in pregnancy are associated with poor maternal and fetal 

outcomes (Sibai 2002; Wahabi et al. 2012). In addition, maternal smoking is also directly 

linked with increasing the risk of stillbirth (Flenady et al. 2011). Depression or depressive 

symptoms are also considered a risk of pregnancy loss (Quenby et al. 2021). In addition, 

a study exploring several pre-pregnancy risk factors such as drinking alcohol, cigarette 

smoking, and certain health conditions, highlighted that women have at least one risk 

factor, and around 19 percent have two or more risk factors (Denny et al. 2012). These 

above-mentioned factors provide a glimpse of predictors that are independently linked to 

non-live births. However, as mentioned previously, ACEs are associated with multiple of 

the aforementioned negative health behaviors that predict non-live births. Hence, it 

indirectly reflects the importance of the childhood phase as an important phase of the pre-

pregnancy care continuum, particularly with reference to a life-course framework. This 

highlights the need for further research to explore the importance of addressing early-life 

adversities to improve pregnancy outcomes. This study is an effort to not only explore the 

independent effects of ACEs but also to demonstrate how early-life adversities influence 

life outcomes and how these affect non-live births. However, it is crucial to acknowledge 

that the prevalence and impact of ACEs are often exacerbated by underlying structural 
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inequalities, which I will discuss in detail in the following section (Karatekin et al. 2022; 

McEwen and McEwen 2017). Therefore, research focused on ACEs and their effects on negative 

outcomes should not solely emphasize individual behaviors but rather consider the broader social 

determinants that shape health trajectories across the life course (Karatekin et al. 2022; McEwen 

and McEwen 2017). 

Nevertheless, the pre-pregnancy period is often suggested as three months before 

pregnancy, or maximum refer to one to two years before pregnancy (Dean et al. 2014). 

Without focusing on the early childhood period concerning the pre-pregnancy care 

continuum, especially for girls and young women “who often receive little or no 

healthcare from age five until their first pregnancy,” the gap will remain in the continuum 

(Dean et al. 2014). This gap garnered substantial attention in the last couple of decades 

and several studies tried to explore the relationship between childhood adversities, 

particularly ACEs, and an extensive array of physical or biological, psychological, 

reproductive, and risk behavior outcomes (Kalmakis and Chandler 2015; Kelly-Irving 

and Delpierre 2019; Olsen 2018b). However, scholarship is limited in regard to childhood 

experiences and their association with pregnancy-related outcomes. I found only four 

studies exploring the relationship of ACEs with miscarriages and stillbirths. Previous 

scholarship suggests that cumulative ACEs or independent types of ACEs are associated 

with miscarriages or stillbirths (Freedman et al. 2017; Hillis et al. 2004; Kerkar et al. 

2021; Mersky and Lee 2019). Moreover, a few studies highlighted that the cumulative 

disadvantage measured through ACEs is associated with likelihood of having repeated 

abortions (Bleil et al. 2011; Steinberg and Tschann 2013).  However, the above-cited 

studies in this paragraph mainly utilized cross-sectional data conducted in either one or 

few states in the United States. Therefore, there is the paucity of research presenting 
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analysis on both pregnancy loss and abortion utilizing the same dataset. In addition, there 

is scant research presenting a comparative analysis of live versus non-live births. Non-

live births refer to those pregnancies that do not result in live births, presenting an overall 

analysis regardless of whether it ended as abortion or pregnancy loss. 

Non-live births are a more neutral term that does not imply anything about the 

cause of the pregnancy ending. This can be important for people who have experienced a 

non-live birth, particularly an abortion. Regarding abortion, in states where abortion is 

banned or restricted, women might be more likely to use terms like "miscarriage" or 

“stillbirths” when reporting their experiences in self-report surveys (Lindberg and Scott 

2018; Tierney 2019). The restrictive abortion laws lead to inaccurate data about the 

incidence of abortion in terms of misreporting or underreporting of abortions in social 

surveys to avoid stigma and legal repercussions (Lindberg et al. 2020). Using social 

surveys and presenting disaggregated analysis on abortion or miscarriages may lead to 

giving biased estimates, and previous research suggests using data with caution (Lindberg 

et al. 2020; Lindberg and Scott 2018; Tierney 2019). Though there is a dire need to 

improve abortion reporting in order to strengthen the quality of pregnancy data to support 

maternal and reproductive health research (Desai et al. 2021), yet until such quality of 

data is ensured, there is a need to present analysis in a way that helps to avoid erroneous 

interpretation of factors. This study is an effort to present a comparative analysis by 

comparing the overall analysis using the term non-live births, with disaggregated analysis 

on abortion and pregnancy loss. The comparative analysis will provide a chance to 

compare the factors across abortion, pregnancy loss, and non-live births, in order to 

explore a holistic set of factors for both pregnancy loss and abortion.  
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Additionally, previous research highlighted the need to "shifting the narrative" in 

ACEs research from focusing solely on individuals to a broader set of "social 

determinants of inequities or health” (Karatekin et al. 2022). This shift emphasizes that 

'making healthy choices' is often not an option for many families, redirecting attention to 

systemic issues such as poverty and the socio-economic status of parents, which have 

impacts across generations (Karatekin et al. 2022; Solar and Irwin 2010). Previous 

studies discussed that “toxic stress” arises not only from direct exposure to ACEs but also 

from adverse social conditions during childhood, which are deeply intertwined with 

social structures and processes (McEwen and Gregerson 2019; McEwen and McEwen 

2017). Therefore, cumulative stressors, including childhood poverty and racism, along 

with ACEs, result from chronic exposure to adverse conditions (Karatekin et al. 2022; 

McEwen and McEwen 2017). This approach emphasizes viewing the effects of ACEs not 

merely as individual risk factors but as societal challenges that families face, which carry 

intergenerational consequences, such as perpetuating cycles of poverty, poor health 

outcomes, and limited educational and economic opportunities (Kalmakis and Chandler 

2015; Karatekin et al. 2022; McEwen and Gregerson 2019; McEwen and McEwen 2017; 

Scorza et al. 2023). Therefore, understanding the effect of ACEs also requires adjusting 

or exploring the pathway of family socio-economic status with health outcomes to 

capture the intergenerational effects. Intergenerational effect or impact refers to how 

childhood circumstances influence health behaviors,  and socio-economic conditions 

from one generation to another (Kalmakis and Chandler 2015; Karatekin et al. 2022; 

McEwen and Gregerson 2019; McEwen and McEwen 2017; Scorza et al. 2023).  
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The intergenerational effect over the life course, following social determinants of 

health inequities, involves structures, hierarchies, and determinants of health (Karatekin 

et al. 2022; Solar and Irwin 2010). Structures refer to policies and laws that create 

hierarchies based on race, gender, or income. These hierarchies lead to intermediary 

determinants of health, including stressors such as ACEs, working and living conditions, 

and health-risk behaviors. Not all individuals exposed to the same adversities have the 

same outcomes because different groups within the hierarchy are exposed to varying 

levels of stress, resources, choices, and opportunities, resulting in health inequities 

(Karatekin et al. 2022; Solar and Irwin 2010). To achieve equitable health outcomes for 

all, it is essential to collectively address the structures (i.e., laws and policies) that 

unequally distribute health risks (Karatekin et al. 2022; Solar and Irwin 2010; Walsh et 

al. 2019). Considering this, this study ensures the inclusion of variables reflecting 

hierarchies and determinants of health in order to see the multifaceted influences on 

health outcomes. The variables include race, childhood income, parents' education, 

respondents' education, respondent marital status, age at the time of pregnancy, etc. By 

integrating these variables, my study aims to provide a comprehensive understanding of 

how structural inequities contribute to health disparities.  

In addition, considering the fact that reproductive health conditions have complex 

etiologies and an individual's risk for health cannot be accurately determined solely based 

on an ACE score, research highlights the need to examine different pathways that may 

mediate the effects of ACEs on health (Anda et al. 2020; Briggs et al. 2021; Kelly-Irving 

and Delpierre 2019). Such as, the scholarship suggests that women with ACEs are at 

higher risk of having an unintended pregnancy (versus intended pregnancy) compared to 
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women with no ACEs (Hall et al. 2019; Testa et al. 2021). Around 41.6% of women 

living in United States  still experienced unintended pregnancies in 2019 - referring to a 

pregnancy that was undesired or mistimed (Rossen et al. 2023) Further, women 

experiencing unintended pregnancies have a higher risk of miscarriages and likelihood of 

having an abortion (Hall et al. 2017). However, research exploring the pathway of ACEs 

to unintended pregnancies and its mediated effect on non-live births is understudied. This 

study is an effort to explore the intergenerational effects on influencing life outcomes 

and/or adversities, and how those outcomes and/or adversities become determinants of 

unintended pregnancies, subsequently influencing non-live births. 

1.1 Research Overview  

Capitalizing on the above literature and research gaps, this study aims to answer 

the primary research question: Is maternal exposure to ACEs associated with non-live 

births; and do unintended pregnancy mediate the effects of SES and ACEs on non-live 

births?” Within the remits of this research question, the study assessed three questions 

utilizing nationally representative longitudinal data in the presence of a set of covariates 

and confounders.  

1. Are ACEs associated with non-live births; and which ACE scale, 

conventional or extended, is more appropriate to examine this question?  

2. Is exposure to ACEs- measured using an extended ACE scale-, associated 

with pregnancy loss, abortion, or non-live births, in the presence of health 

conditions, negative health behaviors, and individual-level time-variant 

covariates after adjusting for socio-demographic confounders? 
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3. Is the family-of-origin socio-economic status associated with pregnancy loss, 

abortion, or non-live birth, via mediated pathways, including the mother's age at 

the time of pregnancy, the maternal educational level before pregnancy and 

marital status, and exposure to ACEs by linking it with pregnancy intentions (i.e., 

unintended pregnancies)? 

 To answer the above research questions, three separate studies were conducted, each 

including a specific set of hypotheses to be tested and a set of variables. Table 1.1 

provides a comprehensive overview of the application of various variables across three 

different studies focusing on non-live birth outcomes. The studies incorporated a mix of 

predictor variables, covariates, and confounders to analyze their respective impacts on the 

outcome. 

Study 1 focused on examining the role of ACEs in predicting non-live birth outcomes 

using a specific set of confounders (Table 1.1). The study also provided a comparison 

between the Conventional ACE Scale and the Extended ACE Scale as predictor 

variables, aiming to understand their influence on non-live births. This study accounted 

for key time-invariant confounders, including race, parents' education, childhood 

household income, parents and respondents’ nativity, to ensure the robustness of the 

findings. The findings and details are presented in Chapter II.  

Study 2 also aimed to analyze non-live birth outcomes but incorporated a broader 

range of covariates and confounders. In this study, the Extended ACE Scale was used as 

the sole predictor variable (Table 1.1). This decision was based on the findings of study # 

1, as the extended ACE scale provided better predictive power for non-live births. An 

independent and adjusted analysis was presented by including a list of time-invariant 
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covariates: age at the time of pregnancy, education before pregnancy, marital status 

before pregnancy, and depressive symptoms before pregnancy, chronic health conditions, 

alcohol drinking before pregnancy, and smoking before pregnancy. These covariates 

provided a comprehensive view of several factors that could influence non-live births. 

Time-invariant confounders such as race, parents' education, childhood household 

income, parents and respondents’ nativity were also included to control for potential 

biases in the analysis. The findings and details are presented in Chapter III.  

Table 1.1: Summary of variables application across three studies 

Variables Study 1 Study 2 Study 3 

Outcome: Non-Live Birth *** *** *** 

Predictor Variables: 

Conventional ACE Scale ***   

Extended ACE Scale *** *** *** 

Covariates: 

Unintended Pregnancies    

Age at Time of Pregnancy  *** *** 

Education Before Pregnancy  *** *** 

Married Before Pregnancy  *** *** 

Depressive Symptoms Before Pregnancy  *** *** 

Chronic Health Conditions  ***  

Alcohol Drinking Before Pregnancy  ***  

Smoking Before Pregnancy  ***  

Confounders: 

Race *** *** *** 

Parents Education *** *** *** 

Childhood Household Income *** *** *** 

Parents Nativity *** *** *** 

Respondent Nativity *** *** *** 

Notes: Three stars *** represent the relevant variable used for that study. 
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Study 3 continued the investigation into non-live birth outcomes, examining the 

integrational effect of socio-economic status (parents' education, childhood household 

income, parents' nativity status) on four pathways: exposures to ACEs, age at the time of 

pregnancy, education before pregnancy, and marital status before pregnancy (Table 1.1). 

The study explored how these four variables predict pregnancy intention and, 

subsequently, how unintended pregnancies increase the likelihood of non-live births. The 

analysis controlled for the respondent's race, the respondent's nativity status, and 

depressive symptoms before pregnancy. The findings and details are presented in Chapter 

IV. 

1.2 Significance of the study 

What is already known? The relationship of ACEs, either utilizing conventional or 

extended ACEs or sub-scales with miscarriages , stillbirths, and abortions, has been  

established by previous scholarship (Bleil et al. 2011; Demakakos, Linara-Demakakou, 

and Mishra 2020; Hillis et al. 2004; Kerkar et al. 2021). However, these studies mainly 

use cross-sectional data and limited geographical boundaries (one or a few states). 

Previous studies analyzed the relationship of ACEs with non-live births only for 

nulliparous women, first pregnancies, and teenage groups (Freedman et al. 2017; Hall et 

al. 2019; Kane, Harris, and Siega-Riz 2018; Kerkar et al. 2021). In addition, previous 

studies explored the relationship between ACEs and unintended pregnancies (Hall et al. 

2019), or unintended pregnancies as predictors of abortions (Bearak et al. 2020), but there 

are limited studies exploring pathways of family socio-economic status to ACEs, 

influencing intention of pregnancies, subsequently influencing non-live births.  
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What will this study add? This study investigates the enduring effect of ACEs on 

women's health across their life course, with a focus on reproductive outcomes. It 

examines the association between ACEs and pregnancy loss (including miscarriages, 

stillbirths, and ectopic pregnancies) and abortions, particularly among women with a 

history of ACEs. Previous literature highlighted that abortions are often underreported 

and can influence the misreporting of miscarriages due to abortion stigma, suggesting the 

use of only live birth data for analysis in social surveys. By utilizing the term "non-live 

births"; a neutral term to represent all pregnancies that did not result in live births, this 

study put an effort to introduce a new methodological perspective to the literature. This 

study provides an overall analysis using the term non-live births and then disaggregates 

analyses to examine the association of ACEs with pregnancy loss and abortion. The 

variation in results in overall or disaggregated analyses reflects data issues or concerns 

related to the underreporting of certain pregnancy outcomes. In addition, using nationally 

representative data, this study innovates by assessing the association between ACEs and 

these outcomes while comparing conventional and extended measurement scales. 

Moreover, this study explores both the independent and cumulative effects of ACEs on 

pregnancy outcomes, presenting disaggregated analyses by first pregnancy, all 

pregnancies, abortion, pregnancy loss, and overall non-live birth. Lastly, this study is 

contributing to the literature on the intergenerational effect of socio-economic status 

(SES) on ACEs and other pathways leading to non-live births.   
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CHAPTER II 

Comparison of Conventional and Extended Adverse Childhood Experiences 

Scales and their Association with Non-Live Births 
 

2.1 Introduction 

2.1.1 Non-Live Births: Concept and Statistics 

  Miscarriage, stillbirth, and ectopic pregnancy pertain to the concept of 

involuntary termination of pregnancy, which is often recognized as pregnancy loss 

(Robinson 2014; Rossen et al. 2023). Despite consistent efforts to reduce the burden of 

pregnancy loss (miscarriages and stillbirths), the percentage of pregnancy loss has 

slightly increased from 19.4 in 2010 to 20.0 in 2019 (Rossen et al. 2023). Miscarriage 

refers to the loss of a baby before the 20th week of pregnancy, while stillbirth is defined 

as the loss of a baby after the 20th week of pregnancy (Gregory, Valenzuela, and Hoyert 

2022; Rossen et al. 2023). Ectopic pregnancy refers to the end of pregnancy when the 

fetus does not survive due to implantation occurring outside of the uterus or womb 

(Mullany et al. 2023). In the United States,  there were 13.7 ectopic pregnancies per 

1,000 live births in 2013; these are the latest statistics available as there is no national 

surveillance infrastructure in place to monitor ectopic pregnancies regularly (Mann et al. 

2020).  

Abortion is the voluntary termination of pregnancy. The percentage of abortion is 

decreased from 15.8 in 2010 to 13.1 in 2019 (Rossen et al. 2023). But there are many 

concerns regarding this decrease, especially regarding the undercount of abortion cases 

due to debates over the reproductive choices and the effect of social stigma towards 

abortion (Donley and Lens 2022; Cockrill and Nack 2013; Goffman 1963). The women 

who have an abortion are familiar with the abortion associated stigma. Thus, they try to 
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manage their abortion information to avoid stigma related  attitudes and behaviors 

(Cockrill and Nack 2013); such management may distort the accuracy of reporting of 

abortion and miscarriage (Donley and Lens 2022). This is particularly importance in 

contexts where abortion is banned or restricted, as individuals often use terms like 

"miscarriage" or “stillbirths” when describing their experiences in self-reported social 

surveys (Donley and Lens 2022; Lindberg et al. 2020). This leads to  misreporting or 

underreporting of abortions in social surveys (Lindberg et al. 2020). Misreporting can 

serve as a means for  individuals to evade  legal consequences, stigmatic attitudes, or 

societal judgment  linked to discussing abortions in surveys (Lindberg et al. 2020). 

Non-live births refer to pregnancy outcomes other than live births, including 

ectopic pregnancy, stillbirths or fetal death, spontaneous abortion or miscarriage, and 

induced abortions (Witt et al. 2012; Zhu et al. 2023). Keeping   reporting issue of 

abortion data in view, a recent scholarship suggested that abortion data gathered through 

survey self-reports should be used with caution (Lindberg et al. 2020). A few national 

surveys, such as the National Survey of Family Growth (NSFG), provided a written 

statement in their guideline documentation to use the abortion data with caution because 

of incomplete reporting (NCHS 2020). Though the other national surveys did not provide 

any warning statements regarding the use of abortion data, they are not immune from 

abortion-related data quality issues (Lindberg et al. 2020). Considering misreporting of 

abortion or miscarriage, a study concluded that only live birth cases from the self-report 

surveys could be used without concern of biased reporting (Lindberg et al. 2020). This 

may imply that using non-live birth terms to compare with live births may give a more 
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accurate picture of the reproductive health of a population, while presenting 

disaggregated information on abortion or pregnancy loss.  

In sum, this study was an effort to present a separate analysis on abortion and 

pregnancy loss, but also presented the overall analysis or total number of non-live births. 

With comparison across abortion and pregnancy loss, non-live births analysis provided an 

overall picture, or less biased estimates, even if the data about these events was 

incomplete or inaccurate. This approach is particularly important to compare and contrast 

the predictors across disaggregated and overall analysis and then compare with existing 

literature to ensure that the study discusses contrast results with caution regarding the 

interpretation of misreported data. However, it is pertinent to mention here that 

presenting aggregated analysis by non-live births without providing disaggregated 

analysis, may also provide an incomplete picture of the population’s reproductive 

outcomes.. 

2.2 Theoretical Framework 

This study challenges the concept of the pre-pregnancy continuum care period, 

which usually emphasizes the importance of the immediate time period before a 

pregnancy, about three months to two years, while overlooking the childhood stage. I 

challenge this notion by engaging with ecological system theory and life-course theory.  

By incorporating these theoretical frameworks, the study aims to investigate the 

relationship between adverse childhood experiences (ACEs) and non-live births. The 

ecological theory, in particular, aided in focusing on an expanded version of the ACEs 

scale to capture a more comprehensive understanding of early life adversities. While life-

course theory guided the focus on two-time points, it also facilitated the exploration of 
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the relationship between ACEs and pregnancy outcomes. Further details on these theories 

are provided as follows.  

2.2.1 Pre-Pregnancy Conditions and Pregnancy Outcomes: Accounting for the 

Childhood Context 

Pre-pregnancy conditions are strongly linked to the outcome of pregnancy, live 

birth versus pregnancy loss. However, healthcare policies often limit the pre-pregnancy 

period to women's reproductive years, defined usually as 18 to 44 years (Robbins et al. 

2018). The Centers for Disease Control (CDC) identified several health domains that 

could improve pre-pregnancy care or pre-pregnancy health care. These domains included 

assessing and working on social determinants of health, family planning, alcohol and 

tobacco use, nutrition, mental health, physical activity, chronic conditions, family 

planning, and infectious diseases (Robbins et al. 2018). Moreover, the pre-pregnancy 

period is often suggested as three months before pregnancy, and sometimes it is extended 

to one to two years before pregnancy (Dean et al. 2014). Within the context of a three-

month to one-year approach to pre-pregnancy pregnancy care, extensive research focused 

on understanding the pathways of stressors in the year preceding pregnancy (Hawks et al. 

2018; Lassi et al. 2014; Witt et al. 2012). Nevertheless, the focus on mere pre-pregnancy 

period without creating a safer and healthier environment in childhood creates a 

noticeable gap in research exploring the lifelong effects of childhood adversities or 

stressors on pregnancy outcomes and overall reproductive, maternal, and child health 

outcomes.  

Childhood has emerged as a critical window for risk determination in different 

spheres of life, mainly to prevent hard-to-treat and costly later-life diseases (Weintraub et 

al. 2011). Sociologists and public health advocates say that adverse childhood 
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experiences are  a “hidden health crises” and must be assessed timely to prevent long-

term effects on individuals. Without addressing the early childhood stage in relation to  

the pre-pregnancy care continuum, especially for girls and young women “who often 

receive little or no healthcare from age five until their first pregnancy,” the gap in 

women’s early life care will remain in the continuum (Dean et al. 2014).  

In the realm of reproductive health research, there has been a historical tendency 

to overemphasize the impact of individual pre-pregnancy conditions (Bearak et al. 2020; 

Biggs, Gould, and Foster 2013; Leppälahti et al. 2016; United Nations 2014), ignoring 

that those conditions may result from structural inequalities like a chain rather solely 

individual choices, on outcomes such as abortion (Dehlendorf, Harris, and Weitz 2013). 

The emphasis on pre-pregnancy conditions often come at the expense of understanding 

the broader context of childhood experiences with life-course perspective (Bleil et al. 

2011; Steinberg and Tschann 2013). Childhood adversities are reported to contribute to 

mental health issues before abortion, highlighting the link between pre-pregnancy 

conditions and childhood experiences (Steinberg et al. 2016). Therefore, the narrow focus 

of immediate pre-pregnancy conditions neglects the profound influence that early life 

adversities or stressors, known as ACEs, can exert on reproductive decisions and 

outcomes. By solely concentrating on immediate pre-pregnancy factors, researchers may 

overlook crucial developmental stages that shape individuals' health trajectories, 

including their attitudes towards pregnancy and abortion (Dehlendorf, Harris, and Weitz 

2013).  

Therefore, understanding the interconnectedness of childhood experiences with 

reproductive health outcomes is essential for developing holistic interventions that 
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address the root causes of reproductive health disparities and support individuals 

throughout their life-course. 

Considering the importance of childhood on women’s overall health and 

reproductive outcomes in the context of the life-course trajectories, this study tried to 

assess the relationship between childhood adversities (i.e., ACEs) and pregnancy-related 

outcomes. The theoretical debate on the importance of childhood is presented in the 

following section.  

2.2.2 Social Ecology of Childhood 

An ecological perspective of childhood highlights the significance of the child's 

interaction with their social environment and how it shapes their behavior. Ecological 

theories offer various conceptual and methodological tools for assessing and organizing 

health-promotion strategies or interventions. Bronfenbrenner, a psychologist, introduced 

Ecological System Theory, describing that human development is shaped by 

“environmental interconnections and their impact on the force directly affecting 

psychological growth" (Bronfenbrenner 1979). According to this theory, there are four 

systems in society that operate as layered or hierarchical systems: the microsystem, 

mesosystem, exosystem, and macrosystem. All four are further embedded in a 

chronosystem representing an era in which an individual grows up.  

The microsystem involves interaction between the individual and immediate 

social environment surroundings such as school, home, or workplace. The mesosystem 

comprises the interaction between different microsystems in the child’s life, such as the 

relationship between a parent and their child’s teacher (Bronfenbrenner 1979). The 

exosystem consists of extrinsic environments, embraces social structures, or refers to 
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major influences of society, such as mass media or parents' workplace. The exosystem 

influences the child indirectly as the child is not an active participant. The macrosystem 

refers to societal characteristics or blueprints of a particular society, such as laws and 

regulations, norms, customs, beliefs, or political structures. These four systems are 

considered the base of ecological theory (Bronfenbrenner 1979).  

Bronfenbrenner’s model developed in different stages; the chronosytem 

component in the ecological framework was included in the mid-1990s, reflecting the 

changes over time. It entails how child development is affected by specific time points or 

events, such as parent divorce, which may influence significant changes in a child’s 

family structure, impacting their development over time. The final phase of this theory 

further emphasizes the importance of the Person, Process, Context, and Time framework 

(Lopez et al. 2021). Bronfenbrenner uses these words to clear, link, and extend the 

previously proposed ecological theory. Accounting for a person would require analyzing 

how individual characteristics (such as gender, age, education, etc.) can influence their 

development and interaction with another social environment. The process would need to 

assess the regular interaction with their significant others (inspired by Mead’s idea, 

reflecting with whom one has the most contact and could shape one’s behavior). Context 

implies assessing the influences of different systems, macrosystems, or exosystems. 

Lastly, adding time requires a longitudinal study with at least two measurement points, 

which could be the current and historical points.  

To sum up, in order to assess one’s childhood experiences and to link them with 

negative health outcomes, this theoretical perspective helped me to include the measures 

reflecting child experiences in different domains of life, from the household environment 
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to neighborhood environments, by considering different layers of ecological systems and 

interactions among them. So, for this study, to capture negative life children’s 

experiences, I followed the term Adverse Childhood Experiences (ACEs), which 

encompasses a range of childhood adversities discussed in the following sections.  

2.2.3 Life-Course Theory 

The Life-Course Theory emphasizes the changes in individual life over time, 

focusing on the timing and temporal context of individuals' lived experiences and how 

these experiences can influence personal development and well-being over time.  

Thomas and Znaniecki, a Polish-American sociologist and an American 

sociologist, respectively, were known as pioneers in discussing life-course perspective 

through their longitudinal studies (1918–1920) of Polish peasants in Europe and America 

(Roberts 2010; Thomas and Znaniecki 1919). They highlight the enduring effects of early 

childhood experiences with behavior and cognitive and psycho-social outcomes; they 

also discuss the role of family dynamics and socio-economic conditions in shaping the 

life trajectory of individuals.  

The life-course theory proposed by Glen H. Elder, a sociologist, emphasizes how 

the life course of individuals is shaped by their historical times, places, and decisions, as 

well as how it influences the development of individuals impacted by their life events 

(Elder 1998; Elder, Johnson, and Crosnoe 2003). It has five basic principles: (i) Life-

Span Development – reflecting that aging and human development are lifelong processes 

and social conditions need to be studied over an extended period of time; (ii) Human 

Agency- individual development is impacted by their own choices and action they take 

within the limited availability of opportunities and constraints; (iii) Time and Place – 
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individuals life is shaped by their historical time and geographical locations or places, 

suggesting that people have different life paths and experiences; (iv) Timings of Life 

Events – the life events impact individual development but patterns vary according to 

their timings in their person’s life. Lastly, (v) Interdependence of Human Lives – human 

development is also influenced by their social network or shared relationships (Elder 

1998; Elder, Johnson, and Crosnoe 2003).   

In summary, life course theory paved the way to link the influence of adverse 

childhood experiences to pregnancy outcomes, filling the gap in the pre-pregnancy care 

continuum, as discussed in the above section. Moreover, the accumulative nature of risk 

factors over time suggests that the effects of ACEs should be assessed independently as 

well as cumulatively. In this chapter, I am presenting analysis based on the accumulation 

of risk model, focusing on exploring the relationship at two time-points in life. Particularly, 

examining how exposure to ACEs among women can influence their pregnancy outcomes.  

2.2.4 Social Stress Theory  

Within the sociological paradigm, social stress theory emphasizes that social 

conditions are associated with stress, particularly for members of disadvantaged social 

groups (Nurius, Uehara, and Zatzick 2013; Pearlin 1989). This theory categorizes stress 

related to life events into two types: acute stressors, which are short-term adverse 

experiences, and chronic stressors, which encompass traumatic life events leading to 

recurrent adversities. The theory of stress proliferation posits that stress is a process 

whereby initial stressors lead to additional adversities over time (Nurius et al. 2013; 

Pearlin et al. 2005). For example, exposure to ACEs increases the risk of subsequent 

exposure to secondary stressors, which in turn contributes to adverse health outcomes 
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either cumulatively or independently of the initial event. These secondary stressors can 

set off a chain of experiences, leading to further adversities throughout life (Nurius et al. 

2013; Pearlin et al. 2005). Furthermore, chronic stressors are also influenced by one's 

societal position. Individuals with low socioeconomic status (SES) or those from 

disadvantaged groups are more likely to experience adverse life events in childhood due 

to limited resources for coping with challenging situations (Nurius et al. 2013; Pearlin et 

al. 2005). 

Moreover, such chronic stressors in early life may lead to various biological and 

psychosocial problems that impact individual’s health in later years and may also have 

intergenerational adverse social and health outcomes (Cundiff et al. 2013; McEwen and 

Gregerson 2019). In sociological debates, a key explanation for the above-mentioned 

consequences of ACEs is the impact of toxic stress from cumulative early negative life 

experiences on social and behavioral health throughout the life course. Chronic stress 

(e.g., ACEs) and poor social conditions (e.g., lower socio-economic status) without 

robust social support systems impede an optimal social and emotional development 

(McEwen and McEwen 2017). Health risk behaviors stemming from ACEs activate the 

same biological health systems and stress-response mechanism, subsequently 

contributing to influence adverse health behaviors  and conditions  over the life course, 

which in turn effect  pregnancy outcomes, particularly increase the likelihood of non-live 

births(Bleil et al. 2011; Freedman et al. 2017; Kerkar et al. 2021; McEwen and McEwen 

2017). 

Therefore, this study aims to assess how ACEs, known to influence adult health 

outcomes, may impact non-live births. This study also adjusted the analysis by including 
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a set of confounders that capture childhood SES (in the first  two studies) and as a causal 

path in study 3, aiming to comprehensively assess the impact of ACEs on non-live births. 

2.3 Literature Review 

2.3.1 Adverse Childhood Experiences: Concepts and Measurement  

Non-live births result from interrelated multifaceted factors, including genetic, 

physiological, behavioral, environmental, and psychosocial. Regarding psychosocial 

factors, prior research has established an association between adverse childhood 

experiences (ACEs) and non-live births. The term ACEs was coined by Vincent Felitti and 

his colleagues, and it refers to a set of stressful or traumatic life events occurring before 

the age of 18 years (Felitti et al. 1998). They introduced an ACE scale, based on a score 

concept that has become a standard measure of ACE and is renowned as a conventional 

ACE scale or Kaiser ACE study (hereafter, conventional ACE scale). The conventional 

ACE scale measures 10 types of traumas, including emotional abuse, physical abuse, 

sexual abuse, community violence, substance abuse, suicide, divorce, parental 

incarceration, low parental warmth, and physical neglect. The validity and reliability of 

conventional ACE scale has been discussed elsewhere (Dong et al. 2004; Dube et al. 2004). 

Most of the ACEs type in conventional scale reflect interaction between the individual and 

immediate social environment surroundings according to ecological system theory, as 

discussed earlier, and missing many other important aspects of life. The academic literature 

also highlighted the same gap, despite predictive ability of conventional ACE scale and a 

dose-response relationship with many health outcomes, the scale and its component items 
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were severely criticized and literature highlighted the need to expand the ACEs definition 

and scope (Cronholm et al. 2015; Finkelhor et al. 2013, 2015; Karatekin and Hill 2019).   

Within the framework of ecological systems theory (as discussed earlier), each part 

of the microsystem interacts with one another, which is facilitated by the mesosystem 

(Bronfenbrenner 1979). An example of such interaction is the influence of the school 

environment and connectedness. Furthermore, modern aspects such as experiences in 

foster homes and involvement with social services, which were not part of the conventional 

scale developed in 1998, reflect the exosystem of ecological system theory. All these 

factors play a crucial role in child development, and their adverse life experiences can 

significantly impact their future health and life outcomes. 

In addition, regarding social stress theory, the ACEs research has been described 

as sources of "toxic stress," associated with disruptions of  physical and mental health 

development of a child, , which subsequently influence their life trajectories into 

adolescence and adulthood, affecting their behaviors, outcomes and overall health.(Finlay 

et al. 2022; Karatekin et al. 2022; McEwen and McEwen 2017). The exposure to toxic 

stress varies by experiencing different type of ACEs, in this regard,  the conventional 

ACE scale  mainly captures toxic stress at the household level and only includes one item 

assessing  community violence, thereby overlooking childhood negative experiences 

within broader social contexts like interaction within the neighborhood and school 

environments (Brumley, Brumley, and Jaffee 2019; Karatekin et al. 2022; McEwen and 

McEwen 2017; Wachs and Evans 2010). Child interactions within household and outside 

of home play important roles in experiencing cumulative disadvantages that affects a 

child’s personality, influencing their adolescence and adult socio-economic conditions 
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and  health outcomes(Brumley, Brumley, and Jaffee 2019; Karatekin et al. 2022; 

McEwen and McEwen 2017; Wachs and Evans 2010). Expanding the horizon of child’s 

experiences from household to  neighborhood disadvantage or school environments is an 

effort to capture and examine the role of structural disadvantages that child  face in 

society(Brumley, Brumley, and Jaffee 2019; Karatekin et al. 2022; McEwen and 

McEwen 2017; Wachs and Evans 2010). In addition, some studies highlight modern 

phenomena like foster care experiences in childhood and institutional responses to abuse 

through social services involvement that were not part of conventional ACE scale when it 

was introduced in 1998. These two above-mentioned indicators were considered as part 

of ACEs under indicators of child maltreatment  (Brumley, Brumley, and Jaffee 2019; 

Wachs and Evans 2010).  

In light of these considerations, it becomes evident that incorporating these new 

indicators into the ACE scale is important. So, expanding the ACE scale to include 

neighborhood disadvantage, school environments, foster care experiences, and institutional 

responses to abuse, researchers may accurately capture the breadth of adversities that 

children face. This enhanced version, referred to as the extended ACE scale in this study, 

allows for a deeper understanding of how structural disadvantages and modern phenomena 

contribute to children’s development and long-term outcomes. However, ACEs research 

remains subject to strong criticism due to the persistent lack of agreement on the number 

and classification of ACEs, which is an ongoing debate  (Anda, Porter, and Brown 2020; 

Briggs et al. 2021; Krinner et al. 2021; Lacey and Minnis 2020). This study planned to 

utilize an extended ACE scale, contingent upon the availability of information in the study 
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dataset, along with considering new ACE categories identified in academic literature 

concerning pregnancy outcomes.  

In addition, the conceptual issues on the ACEs scale arise due to (i) lack of 

agreement in definitions of adversity, (ii) assigning individuals into binary categories 

regarding ACEs, (iii) lack of justification for using conventional ACEs scale, and (iv) the 

use of different items in various ACE screening and survey questionnaires (Anda et al. 

2020; Briggs et al. 2021; Krinner et al. 2021; Lacey and Minnis 2020). The ACEs scale 

also has various measurement issues, such as considering that (i) each adversity or 

subscale of ACEs has the same association with the outcome of interest, and (ii) a score 

of 4+ is considered a de facto cut point to label respondents as “high risk,” even though 

the scholarship reported heterogeneity in the degree of risk for the same outcomes among 

individuals with identical ACE scores (Anda et al. 2020; Briggs et al. 2021; Kelly-Irving 

and Delpierre 2019; Lacey and Minnis 2020). Extant research highlights the need to 

consider the synergetic pairing of ACEs, the use of multiple individual risk models in 

addition to the cumulative risk model, and the utilization of longitudinal studies 

measuring the outcome of interest (Briggs et al. 2021; LaNoue et al. 2020; Olsen 2018). 

Moreover, research suggests that a history of ACEs combined with more recent adverse 

life events (such as intimate partner violence, financial hardships, etc.) significantly 

increases the risk for adverse mental health  in adulthood (Morgan et al. 2014). 

Nevertheless, there is a literature gap examining differences in the association between 

non-live births and i) the conventional ACE scale, ii) the extended ACE scale with 

synergetic ACEs pairing, and iii) adjusting the analysis for recent adverse life events.  
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In the United States, 62 percent of adults  report having experienced at least one 

type of ACE, while  25 percent reported having experienced three or more ACEs 

(Merrick et al. 2018). These prevalence estimates of ACEs are based on the data gathered 

through the Behavioral Risk Factor Surveillance System (BRFSS), which is an annual 

and nationally representative telephone survey conducted in 23 states of the United 

States. The ACE module used in BRFSS consists of 11 questions adapted from the 

conventional ACE scale. The prevalence estimates of ACEs unveiled a gender difference 

in enduring ACEs, with women being more likely than men to have experienced ACEs 

(Merrick et al. 2018). Nevertheless, it is important to mention that including the ACEs 

module in BRFSS surveys is not uniform across all states, and participation can vary 

from year to year. However, it is pertinent to mention here that the inclusion of the ACEs 

module in BRFSS surveys needs to be more consistent across all states, and participation 

can fluctuate from year to year (CDC 2023). Nevertheless, since 2009, ACE-related 

questions have been included in the BRFSS surveys of all 50 states and the District of 

Columbia for at least one year (CDC 2023). 

2.3.2 Maternal Exposure to ACEs and Pregnancy Outcome  

The recognition that maternal exposure to ACEs may be linked to future 

pregnancy outcomes is not new. Several studies have highlighted that maternal exposure 

to ACEs or specific types of ACEs influenced birth outcomes. Yet, only a few studies (I 

found only six studies and elaborated as follows) conducted in the United Sates highlight 

ACEs effect on non-live births.  

A study conducted by Hillis et al. (2004) in San Diego, California, between 1995 

and 1997 established a relationship between pregnancy loss and ACE score. The ACE 
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score, resembling mainly the Conventional ACE scale, was calculated based on 

categories: emotional abuse, physical abuse, sexual abuse, exposure to domestic violence, 

substance abuse, mentally ill or criminal household member, or separated/divorced parent 

(Hillis et al. 2004).  

Freedman et al. (2017) reported findings of a population-based case-control study 

from the Stillbirth Collaborative Research Network (SCRN) conducted in five catchment 

areas of the United States between 2006 and 2009. The findings highlighted that there is 

no relationship between the overall child maltreatment scale and stillbirth, but only 

emotional neglect is related to stillbirth. Child maltreatment consists of only five 

categories of Kaiser or extended ACE scale, including emotional, physical, and sexual 

abuse and emotional and physical neglect. This study added respondent age, race, 

education, marital status, body mass index, insurance, depression, smoking status, alcohol 

use, and illicit drug use.  

A study utilizing the 19-item scale to capture ACEs, which included almost all 

Kaiser categories and extended ACE scale, endorsed that each additional score of ACE 

increases the risk of pregnancy loss (Mersky and Lee 2019). This study was conducted in 

Wisconsin, and the sample was based on low-income women. This study only included 

the age, race, and education status of the respondents in the analysis.  

Another study establishing a relationship between miscarriages and ACE scores 

based on the Conventional ACE scale was conducted in Southern Louisiana (Kerkar et al. 

2021). The study analysis was adjusted by marital status, race, education, and smoking in 

the last two years.  



35 
 

A study, conducted in California, captured 26 items of the stressful life events 

scale before 12 years of age by including most of the categories of Kaiser and extended 

ACE scale, and revealed that women having repeat abortions were more likely to have 

childhood stressful life events than those having 0 or 1 abortion (Bleil et al. 2011). This 

study included a list of respondents and parent’s socio-demographics for adjusted 

analysis, such as age, race, education, marital status, and mother and father education. 

Another study explored relationship of ACEs and repeated abortions United 

States National Comorbidity Survey-Replication data which represented a multistage 

clustered area probability sample of the US household-based population. The data was 

conducted between 2001 to 2003, and respondents were asked to list their reproductive 

history information and experiences of childhood adversities. Among the women who 

reported that they had abortion, the study restricted analysis to only those women who 

were 13 or younger in January 1973, with a purpose to ensure that the option to have an 

abortion was legal during women’s entire reproductive years. This study reported that 

women’s exposure to at least one type of ACE- out of ten distinct types of childhood 

adversities- was related to repeated abortions as compared to one abortion (Steinberg and 

Tschann 2013). The analysis was also adjusted by age, race, total number of pregnancies 

and childhood household income.  

In sum, the relationship between ACEs or types of ACEs has been established by 

previous studies with pregnancy loss or abortion. However, these studies had mainly 

cross-sectional study designs and were either conducted in one or a few states, except 

study conducted by Steinberg and Tschann 2013 on abortion which had a nationally 

representative sample. So, most of these studies may not represent the national-level 
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estimates. Moreover, some studies only included individual-level socio-demographic 

traits, while a few included health risk behaviors. In addition, the studies presented 

analysis either on stillbirth, pregnancy loss, or abortion. However, none of the studies 

presented analysis on both pregnancy loss and abortion by utilizing the same dataset. 

There is also inconsistency in the operational definition of the ACE measure; some utilize 

the Kaiser Scale, and others utilize the extended ACE scale, but there is variation in 

utilizing items of each scale. Hence, there is a need to contribute to the literature using a 

national-level representative survey, and the study may include a list of confounders and 

covariates.  

2.3.3 Research Gaps 

Use of Longitudinal and National-Level Data: Though prior research has established a 

relationship between ACEs (or a subscale of ACEs) with fetal losses and/or abortion by 

using cross-sectional data and data also has been limited to only one or a few states in the 

United States (Bleil et al. 2011; Freedman et al. 2017; Kerkar et al. 2021; Mersky and Lee 

2019).. There is scant research exploring the relationship of ACEs with either fetal losses 

and/or abortion (aka, non-live births) utilizing longitudinal national data in the United 

States. This study uses a longitudinal dataset that has a nationally representative sample.  

Consideration Related to Analytical Sample: Previous research in the field, which has 

delved into the connection between birth outcomes (encompassing both live and non-live 

births) and early life adversities, has identified specific gaps in knowledge and offered 

recommendations concerning analytical sample considerations. For example, the studies 

suggested that the parity of the women should be considered when selecting an analytical 

sample. Parity refers to the number of previous births a woman has had. A few studies 
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suggested including a sample of multiparous women (i.e., a woman has had at least one 

previous birth) rather than only focusing on nulliparous women (i.e., a woman who has 

not given birth to a child) (Gavin et al. 2012; Kane, Harris, and Siega-Riz 2018). This 

finding also led the authors to suggest that future studies should analyze the data by the 

pregnancy order rather than only analyzing the data for first pregnancies (Kerkar et al. 

2021). So, this study presented an analysis of first pregnancy and any pregnancies to 

assess whether it influences the significant association between variables.  

Comparison of Conventional and Extended ACE Scale with Different Levels of 

Measurement: There is limited research available exploring the relationship of ACEs to 

pregnancy outcomes utilizing both conventional and extended ACE scales and assessing 

the ACEs on distinct levels of measurement (cumulative, binary, or count). This study is 

innovative in exploring this relationship.  

2.3.4 Role of Socio-Demographics Characteristics 

 Certain variables are associated with non-live births or ACEs and can influence the 

relationship between variables.  

A systematic review explored the relationship between childhood SES and ACEs 

found that parental education is related to exposure to ACEs as 16 studies out of 18 

reviewed studies found this association to be significant (Walsh et al. 2019). Parent’s 

income or childhood household income was another significant predictor of experiencing 

ACEs as the same study reported that 7 studies out of 18 confirmed this relationship (Walsh 

et al. 2019). A study utilizing these dataset from National Child Abuse and Neglect Data 

System between 2005 to 2009 reported that higher income inequality was associated with 

higher rates of child maltreatment across the United States (Eckenrode et al. 2014). 
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Moreover, the variation in intergenerational effects of parent’s education and parent’s 

income (or childhood household income) impact pregnancy loss reported by studies 

conducted in United Kingdom (Woolner et al. 2019) and Finland (Pouta et al. 2005). In 

addition, a study conducted in Finland also found intergenerational effects on induced 

abortion as study found the girls experiencing underage induced abortion were more likely 

to have parents who received income support (reflecting lower household income) and had 

lower educational attainment (Leppälahti et al. 2016). Therefore, parents educational 

attainment and parents’ income seems to be relevant confounding variables.   

Racial disparities with regard to exposure to ACEs were also documented in the 

literature (Maguire-Jack, Lanier, and Lombardi 2020), and it varies by income or socio-

economic status of individuals (Mersky and Janczewski 2018). Race is also a determinant 

of pregnancy loss and abortion, with racial disparities existing in the risk of pregnancy loss, 

and black women having a higher risk of miscarriage than white women (Mukherjee et al. 

2013). In addition, abortion also varies by race, particularly when analysis is based on state 

laws and women’s income-to-poverty status (Solazzo 2019). As race is linked with 

exposure to ACEs and pregnancy outcome, thus, this study considers race as a confounder. 

By including race, I am not considering any biological or genetic trait but rather use it as a 

proxy to capture the lived experiences of a racialized society.  

The variation in experiencing ACEs is also exist by nativity(whether they were born 

in United States or foreign-born) status of parents and their offspring, even a generation 

variation of experiencing ACEs has been noticed by a previous study (Zarei et al. 2022). 

Foreign-born status is also linked with pregnancy or birth outcomes. Such as, a study 

conducted in 1996 reflected that foreign-born status was associated with birth outcomes, 
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such as being born in a foreign country lowering the risk of low birthweight and infant 

mortality (Singh and Yu 1996). Even after 17 years of this research, another study validated 

the relationship between birth outcomes and foreign-born status. However, it also 

mentioned that this relationship varies by racial group and educational level (Acevedo-

Garcia et al. 2013). Hence, nativity or foreign-born status has variation by ACEs and birth 

outcome, there, this study expanded this relationship to non-live births and the analysis was 

adjusted on nativity of the parents and respondents. 

In nutshell, a list of five confounders including race, childhood household income, 

parents and respondents’ nativity, and parents' education, were selected for this study as 

they all linked with both exposure to ACEs and pregnancy outcome. Based on this, the 

Figure 2.1 present the conceptual framework of the study, suggesting that this study 

explored the relationship of ACEs with: (i) abortion, (ii) pregnancy loss, and (iii) non-live 

births – overall analysis. 

Pregnancy Outcome  

(Pregnancy loss, 

Abortion, or 

 Non-Live Births) 

Set of Confounders 

• Race  

• Parents’ Education 

• Parent’s Income 

• Parent’s Nativity 

• Respondent’s Nativity 

 

Adverse Childhood Experiences 

(ACEs) 

(Comparison of Conventional and  

Extended ACE Scales) 

Figure 2.1:  Conceptual Framework of the Study - Comparison of Conventional and 

Extended ACE Scales with Non-Live Births with a Set of Confounders 
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2.4 Research Hypotheses 

Based on the above literature and research gaps, the hypothesis of this study is: 

• H1: The extended ACE scale, at different levels of measurement 

(continuous, binary, and multinomial), has a stronger association with 

pregnancy loss compared to the conventional ACE scale after adjusting for 

a set of confounders.   

o H1.1: Each type of ACE has an independent association with 

pregnancy loss after adjusting for a set of confounders.  

• H2: The extended ACE scale, at different levels of measurement 

(continuous, binary, and multinomial), has a stronger association with 

abortion compared to the conventional scale after adjusting for a set of 

confounders.   

o H2.1: Each type of ACE has an independent association with 

abortion after adjusting for a set of confounders.  

• H3: The extended ACE scale,  at different levels of measurement 

(continuous, binary, and multinomial), has a stronger association with non-

live births compared to the conventional scale after adjusting for a set of 

confounders.   

o H.3.1: Each type of ACE has an independent association with non-

live births after adjusting for a set of confounders.  

In addition to testing the hypotheses, the study provides a comparative analysis of 

ACEs across abortion, pregnancy loss, and non-live births.  
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2.5 Methods 

2.5.1 Data  

This study utilized secondary data analyses of the “National Longitudinal Study of 

Adolescent to Adult Health (Add Health),” United States. This is a nationally 

representative, probability-based survey. A cohort of adolescents between Grades 7 and 12 

initially participated in the study in 1994-1995, then followed up for five waves conducted 

in 2018. However, this study only used publicly available datasets from Wave I (1994-

1995), Wave II (1996), Wave III (2001-2002), and Wave IV (2008-2009). For the 

pregnancy dataset, this study used the pregnancy table from wave IV.  

This dataset was appropriate to address the study’s research objectives as it has data 

on how pregnancy ended (live births or non-live births) as well as a list of variables to 

develop both Kaiser and extended ACE scales. The reason for only utilizing the dataset 

until wave IV and not using data from the latest wave (wave V) is that the questions related 

to non-live births are asked differently in wave V than in wave IV. In wave IV, the women 

were asked “how pregnancy ended” for all previous pregnancies they had in their lives. So, 

for each pregnancy they had, they reported whether it was a live birth or non-live birth, 

including miscarriage, abortion, or ectopic pregnancy. However, Wave V instead focused 

on the total number of live or non-live births, such as how many induced abortions or 

miscarriages the women or their partners had, or in case of having live births, they were 

further inquired about pregnancy or child characteristics.  

To maintain deductive disclosure risk, the public-use data of Add Health includes 

only one-third of the data from in-home interviews. This public-use data comprised a 

robust representative sample of 6,504 in Wave I, 4,834 in Wave II, 4,882 in Wave III, and 
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5,114 in Wave IV. The documentation of the Add Health implementation procedures for 

all waves is available on the Add Health website1. 

2.5.2 Study Population  

This study excluded: (i) pregnancies reported as refused or don’t know  (coded as 

96/98), having 79 cases in total; the reason for dropping these cases was that these cases 

also don’t contain information on other pregnancy-related variables such as year, 

unintended pregnancy, or birth control, year was also an essential variable for pregnancy 

that was used to restricted analysis to first pregnancy; (ii) pregnancies reported by men as 

this study focuses on maternal exposure to ACE, so dropped 2494 cases, (iii) currently 

pregnant cases, resulting in dropping 295 cases. After this exclusion, the analytical sample 

had data for 1794 women with a history of 4213 pregnancies, of which only 2420 were 

first pregnancies.  

2.5.3 Measures 

2.5.3.1 Dependent variable 

  At wave IV, the women who indicated that they had given birth they were asked to 

report the outcome of all previous pregnancies they had by asking the question, “How did 

this pregnancy end?” (hereafter referring to it as pregnancy outcome) The information 

about pregnancy outcomes was dichotomized into a live birth (coded as 0) or a non-live 

birth (coded as 1). Non-live birth refers to cases of abortion, ectopic or tubal pregnancy, 

miscarriage, and stillbirth. A live birth is referred to as delivering a child either through a 

cesarean section or vaginal delivery. For disaggregated analyses within non-live births, I 

further developed two binary variables: abortion and pregnancy loss. The abortion variable 

 
1 www.cpc.unc.edu/addhealth 

http://www.cpc.unc.edu/addhealth
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reflects cases of induced abortions or volunteer termination of pregnancy (coded as 1 

versus live birth coded as 0). The pregnancy loss variable was created to reflect the 

involuntary loss of a baby (coded as 1 versus live birth coded as 0), including cases of 

miscarriages, stillbirths, and ectopic pregnancy.  

2.5.3.2 Independent variable  

To assess ACEs, this study utilized two scales: the Conventional ACE scale and the 

extended ACE scale. 

The Conventional ACE scale included 10 categories, while the extended ACE scale 

included 14 categories for this study. The studies utilized the addition of health data to 

assess ACEs using Kaiser or extended ACE scales using different items or categories. So, 

this study made an effort to make the scales inclusive, so I included maximum 

items/questions used by previous studies using Add Health data to measure the categories 

in both types of ACE scales. To read a complete list of items and how it is recorded, please 

see Appendix A: Items for Scale Adverse Childhood Experiences.  

A cumulative measure (or continuous level of measurement) of exposure to ACEs 

was constructed by utilizing the recommended procedure detailed in prior research 

(Brumley, Jaffee, and Brumley 2017; Evans, Li, and Whipple 2013). This includes several 

steps. First, a series of composite variables were created, indicating whether a female 

respondent had exposure (coded as 1) to or little/no exposure (coded as 0). Second, these 

variables were summed to create cumulative ACE indexes. From this summed variable, a 

binary variable is designed to reflect whether the women respondents experienced any type 

of ACE (coded as 1) or did not  have history of experiencing ACEs (coded as 0). A 

categorical count of ACEs was also constructed including 0, 1, 2, 3, or 4 or more ACEs. 
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Prior research has found relatively good reliability in retrospective reports of ACEs during 

adulthood (Dube et al. 2004; Hardt and Rutter 2004; Reuben et al. 2016).  

2.5.3.3 Confounders 

Adjusted analysis requires reporting the variables as covariates and confounders. 

The covariates are variables associated with the dependent variable (DV) but not the 

primary variables of interest. While confounders are variables associated with the 

independent variable (IV) and the dependent variable (DV). The study results could be 

biased if confounders are not considered. Such as, omitted variable bias may occur when a 

confounding variable is not considered in a study (Greenland, Daniel, and Pearce 2016; 

VanderWeele 2019; Wilms et al. 2021). This can lead to an incorrect estimate of the effect 

of the IV on the DV. However, it is not feasible to add every relevant variable in the study, 

so I used the guidelines discussed in academic scholarship and selected a set of confounders 

accordingly.  First, I used a Directed Acyclic Graph (DAG), which is considered the most 

basic structure for selecting confounders, reflecting that the relationship of selected 

confounders should be depicted through directing arrows that should point out toward IV 

and DV (VanderWeele 2019). Secondly, considering the previous role of confounders, it 

suggests that confounders are the linked to IV or DV and may not suggest any other 

pathway or consequence; if it does, then they may not be confounders but might be 

mediators, colliders, or instrumental variables (VanderWeele 2019). Thirdly, the temporal 

order of the confounders matters, and it is advised to “refrain from adjusting for covariates 

that occur temporally subsequent to the exposure” (VanderWeele 2019). In consideration 

of this point, a study discussed while exploring the ACEs relationship with adult outcomes 

by utilizing a causal framework that adjusting analysis based on post-date childhood 
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variables might block mediated pathways and can also create biased results. The same 

study suggests avoiding time-varying variables as confounders, such as education, income, 

marital status, smoking behaviors, and alcohol intake (Jaen et al. 2023). These above-

mentioned principles only require a theoretically informed approach, while there are 

several statistical-based approaches available to finalize a list of confounders after 

substantial knowledge (VanderWeele 2019), which is beyond the scope of this study. 

A list of socio-demographics was selected as confounders for this study, and data 

on all selected confounding variables were assessed at wave I. Only those variables were 

chosen as confounders that influence dependent (pregnancy outcome) and independent 

variables (ACEs) and are informed by academic scholarship. Any variable that can either 

mediate or affect dependent or independent variables was not added to the model for this 

chapter.  

The confounding factors include race (non-Hispanic white, non-Hispanic black, 

Hispanics, and other races), childhood household income (Log: range from 0 to 6.8), 

parents’ education (1 to 9, from less than 8th grade to 9 professional degrees), parents’ 

nativity (0=native or born in the United States, 1= non-native), and respondent’s nativity 

(0=native, 1= non-native).  

2.5.4 Statistical Methods 

The outcome variable was dichotomized, so logistic regression was used for 

answering the research question using R. As the pregnancies were nested within women 

respondents. Thus, the study utilized multilevel modeling when running an analysis using 

all pregnancies. So, this study utilized Generalized Linear Mixed Models (or GLMMs), 

an extension of linear mixed models to allow outcome variables from different 
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distributions, such as binary responses. So, the GLMER command (within the LME4 

package) was used with a logit link and binary family. When restricted analysis on first 

pregnancies, the GLM command with a logit link was used as data were not nested within 

women respondents.  

Data were missing on some variables, and addressing missing data was one of the 

paramount tasks to avoid potential selection bias for this study. Complete case analysis is 

only good when data is missing completely at random (Enders 2017; Jakobsen et al. 

2017). I noticed that data was somewhat random on some variables; thus, conducting a 

complete case analysis may lead to biased estimates. To determine whether data was 

missing at random, this study utilized “missing_compare” function from “finalfit” 

package, which utilized chi-square tests for categorical variables and t-test or anova for 

continuous variables. This function runs an analysis between each variable with missing 

observations and other variables in the data. The significant p-value reflected that missing 

values were associated with observed values of the different variables, confirming that 

data was missing at random.  

Figure 2.6 reflects the percentage of missed values on variables used for this study. 

The outcome variable, pregnancy outcome, has 5.28 percent missing data. In comparison, 

data on independent ACE scale ranged between 1 to 59 percent, while data on 

confounders ranged from 0.2 (race) percent to 25 percent (childhood household income). 

All variables with missing data were imputed. To reiterate, this study excluded the cases 

with missing data on pregnancy outcomes, as mentioned in the above section, “study 

population.” So, the data on pregnancy outcomes were not imputed.  
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Multiple imputations (MI) with chained analysis were performed using 

multivariate imputation by chained equation (mice package) and created 30 multiply 

imputed datasets with 15 iterations to address missing data on other variables. As 

mentioned above, multiple imputation was used only for independent and confounder 

variables. During the multiple imputation process, all study variables were included in the 

imputation model to determine the most likely distribution of missing values.  

The unweighted descriptive statistics are presented in percentages, mean, and 

standard deviations. The bivariate and multivariate analyses represent weighted Odds 

Ratios (ORs) and Adjusted Odds Ratios (AORs). The sampling weight variable was 

rescaled to avoid convergence issues. This study utilized longitudinal weights from wave 

1 to wave 4; the mean value from all available waves was used in case of missing values. 

To get national representative estimates, the Add Health study suggested using sampling 

weights; the information on the Add Health study design and sampling procedures can be 

found in the study by Harris (2013). For sensitivity analysis, I conducted analysis by 

dropping cases with missing values on longitudinal sampling weight and replacing the 

missing values with the mean of sampling weights; the association between variables was 

the same. So, this study presents an analysis based on the latter technique, as this way, the 

analytical sample was more significant than the dropped cases.  

2.6 Results and Interpretation 

Table 2.1 provides the descriptive statistics for the analytic sample. A total 15.3 

women having their pregnancies ended in pregnancy loss and 14.7 percent terminated their 

pregnancies through abortions. On average, the women who experienced non-live births 

disclosed to experience at least 2.4 (SD =1.7) ACEs when ACEs were captured using a 
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conventional scale, however, mean exposure to ACEs was slightly higher (Mean=2.9; 

SD=2.0) when utilizing an extended ACEs scale. Still, it is pertinent to mention here that 

the extended ACE scale also exhibits greater variability in reported ACEs, as the extended 

ACE scale has a higher standard deviation as compared to the conventional ACE scale.   

However, the women who terminated their pregnancies through abortions had 

slightly higher mean exposure to ACEs (M=3.1, SD=2.0) when assessed with the extended 

scale as compared to the conventional ACE scale (M=2.6, SD-1.7). On overall analysis, 

using non-live birth term, the computed binary version of both the conventional and 

extended scales reflected almost similar exposure differences to ACEs among women who 

had experienced non-live births, as nearly 90.6 percent of women reported having exposure 

to ACEs when assessed through the extended ACE scale as compared to conventional (87.6 

percent) ACE scale (Table 2.1).  

Among women who experienced non-live births, 34.2 percent reported suffering 

from four or more ACEs when assessed through the extended ACE scale, which was 7.5 

percent higher as compared to when evaluated through the conventional ACE scale (26.7 

percent). Similar patterns were noticed for disaggregated analysis by abortion and 

pregnancy loss (Table 2.1).  

Among women who had pregnancy loss, emotional abuse was the most frequently 

occurring ACE (46.8 percent), whereas living in foster homes (4.3 percent) was the least 

frequently occurring ACE. A majority of the women (58.7 percent) identified themselves 

as non-Hispanic white, followed by 27.9 percent were non-Hispanic black, 3.4 were 

Hispanics, and 10.0 self-identified as other races (Table 2.1). Almost the similar 

characteristics were noted among women who had abortion, emotional abuse was the most 
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frequently occurring ACE (55.7 percent), whereas living in foster homes (1.4 percent) was 

the least frequently occurring ACE. However, among women who had an abortion, a 

majority 44.3 percent identified themselves as non-Hispanic black women, followed by 

38.8 percent were non-Hispanic white, 12.0 self-identified as other races, and 5.3 percent 

were identified themselves as Hispanics (Table 2.1).  

Figure 2.2 presents the multivariate analysis for the first pregnancy. Overall, the 

cumulative, binary, or count of the ACE scale, assessed through either conventional or 

extended ACE scales, was significantly associated with increased odds of abortion with or 

without the presence of confounders (for unadjusted analysis, see Table 2.2). However, 

none of the ACE scales with different levels of measurements was associated with 

pregnancy loss with or without the presence of confounders (Table 2.2). 

For a first pregnancy, on overall analysis using the conventional ACE scale (see 

Figure 2.2), the findings illustrate that when using the cumulative score, each single 

increase in   ACEs is associated with a 13% increase in the odds of non-live births 

(AOR=1.13; 95% CI: 1.07- 1.19); this association is  similar when assessed through the 

extended ACE scale with the only difference being a slight decrease in the odds of non-

live births (AOR=1.10; 95% CI: 1.05- 1.15). When using the ACE scale as a binary 

variable, experiencing ACEs is associated with statistically significant higher odds of non-

live births. Women had 57% higher odds of non-live births (AOR = 1.57, 95% CI: [1.23 – 

2.01) when assessed through conventional ACE scale and 62% higher odds when assessed 

through extended ACE scale (AOR = 1.62, 95% CI: [1.23 – 2.14). This reflects that the 

ACE measurement level gives variation in odds when assessed through continuous or 

binary functions. The extended ACE scale reflected lower odds than the conventional ACE 
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scale when the level of measurement was continuous. Still, when converted into binary, 

the extended ACE scale reflected a higher percentage of odds than the conventional ACE 

scale. The Akaike Information Criterion (AIC) and Bayesian Information Criterion (BIC) 

values were also lower for extended ACE scale (AIC=  as compared to conventional ACE 

scale, representing a better fit model. A similar pattern was assessed for categorical 

variables of ACEs reflecting the number of ACEs for non-live births. However, the 

extended scale has higher odds than the conventional ACE scale, and the odds of 

experiencing non-live births increased as exposure to the number of ACEs (1 to 4+) 

increased, reflecting the effects of the accumulation of ACEs. However, women who had 

exposure to only one type of ACE, when assessed through an extended scale, no longer 

had significant association to non-live births and only showed significance on 

disaggregated analysis on experiencing an abortion [AOR=2.8, 95% CI: 1.28-6.13)  

(Figure 2.2).  

In the independent effect of ACE type, maternal exposure to emotional abuse had 

a significant association with increased odds of non-live births (AOR=1.59; 95% CI: 1.33-

1.90), abortion (AOR=1.99; 95% CI: 1.56-2.55), and pregnancy loss (AOR=1.34; 95% CI: 

1.07-1.67), in the presence of confounders. The women who experienced physical were 

1.24 times more likely to have a  non-live birth and were 1.53 times more likely to have an 

abortion. The exposure to sexual abuse and emotional neglect were only associated with 

abortion, increasing 54 and 56 percent of odds of abortion, respectively. The exposure to 

violent crime victimization increased 32 percent odds of non-live births, and disaggregated 

analysis reflects that it is significantly associated with abortion but not with pregnancy loss. 

Maternal exposure to suicide in their home in their childhood increased 66 percent of the 
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likelihood of having an abortion when they get pregnant. The women who spent their lives 

in foster homes reflected 87 percent of the likelihood of experiencing pregnancy loss when 

controlling the effects of confounding variables (Figure 2.3).  

Table 2.3 presents the analysis of the relationship between ACEs and non-live 

births by including all pregnancies by women. The relationship is almost similar in terms 

of distinct levels of measurement for ACE scores for non-live births. On disaggregated 

analysis, it reflected a similar pattern as having exposure to ACEs significantly increased 

the odds of reporting having an abortion, but it does not have a significant association for 

pregnancy loss (Figure 2.4 or Table 2.3).  

However, the independent effect of ACE type reflected a slightly different pattern 

for pregnancy loss when analysis included all pregnancies. Such as, when analysis was 

restricted to first pregnancies only, living in foster home had a significant association 

(Figure 2.3), however, after inclusion of all pregnancies living in foster homes was no 

longer associated with pregnancy loss (Figure 2.5).  

2.7 Discussion  

This study tested three hypotheses to determine if there was a statistically 

significant association between exposure to ACEs after controlling for a set of 

confounders, and: (i) abortion; (ii) pregnancy loss; and (iii) non-live births. The study 

supported the hypotheses related to abortion and the overall analysis using the term non-

live birth (referring to the third hypothesis). However, I found no association between 

ACEs and pregnancy loss.  
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On the overall analysis, using non-live births, my study found a significant 

association of ACEs with non-live births, whether measured through conventional or 

extended ACE scale. On the relationship of individual ACE with non-live births, I  found 

an association only between emotional abuse and violent crime victimization with non-

live births. The relationship between sexual abuse and non-live birth was significant on 

unadjusted analysis but it lost its significance on adjusted analysis. The overall analysis 

provides a glimpse on the association of ACEs with non-live births as compared to live 

births, it is particularly important with the context that this study did not find association 

of pregnancy loss with ACEs which does not align with extant research in the U.S. . This 

may suggest that there is a need to provide an overall analysis with disaggregated 

analysis on abortion and pregnancy loss, particularly until innovative approaches are 

utilized to get more accurate data on abortion count. 

The accumulation of ACEs through various levels of measurements (cumulative, 

binary, or number of ACEs) assessed through either conventional or extended ACE scale, 

is not significantly associated  with pregnancy loss. My study found no statistically 

significant association between ACE score and pregnancy loss during first or all 

pregnancies. This findings contradict previous research conducted in Wisconsin, United 

States, which found a strong association between ACE score and pregnancy loss, as 

measured by stillbirth and miscarriages (Mersky and Lee 2019). Moreover, this findings 

also contradict  prior research on adolescent pregnancies which suggested that the 

cumulative score of ACEs was associated with fetal death after the first pregnancy (Hillis 

et al. 2004). However, my study did not find a significant  association between ACEs and 

pregnancy loss on first or after first pregnancy. Another study found a significant 
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association between the ACEs cumulative score and miscarriage for first and any 

pregnancy; however, although they used the term ACEs, they only accounted for child 

maltreatment which only includes five items in the ACEs scale (Kerkar et al. 2021). So, 

overall, the contradicting findings may be due to restricted sample size and different uses 

of ACE types, or it indicates the misreporting of pregnancy loss and abortion in Add 

Health data as highlighted by previous studies (Lindberg et al. 2020; Tierney 2019).  

However, my study found that emotional abuse had a significant association with 

pregnancy loss in the first pregnancy or any pregnancy. The findings are consistent with a 

study conducted in Southern Louisiana, which reported that women experiencing four or 

more ACEs were at more risk of miscarriages as compared to those with no ACEs 

(Kerkar et al. 2021). An integrated review on ACEs and pregnancy loss also reflected the 

association between emotional abuse and pregnancy loss (Swift et al. 2024). A previous 

study that explored the relationship between child maltreatment and stillbirth found 

similar results as they did not find an association between child maltreatment and 

stillbirth with the exception of the emotional neglect subscale (Freedman et al. 2017). 

Moreover, living in foster homes and exposure to violent crime victimization were also 

found to be statistically significant with pregnancy loss.  

Additionally, the accumulation of ACEs through various levels of measurements 

(cumulative, binary, or number of ACEs) assessed through either conventional or 

extended ACE scale have a statistically significant association with abortion. Similar 

findings were found when all pregnancies were included in the analysis. The findings of 

this study are aligned with studies reporting that exposure to ACEs was associated with  

repeated abortions, in the context of France (Haddad et al. 2021) and California, United 
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States (Bleil et al. 2011), as well as another  study utilizing a nationally representative 

sample of the United States (Steinberg and Tschann 2013).  

On the relationship of individual ACE, I  found an association in this study 

between emotional abuse, physical abuse, sexual abuse, emotional neglect, physical 

neglect, violent crime victimization, and suicide with abortion. Therefore,  these findings 

reflect the importance of childhood phase that has long term impact on women’s overall 

health and reproductive outcomes.   

Prior research highlighted the plausible reasons for how exposure to maternal 

ACEs influences the pregnancy outcome. Among these, psychosocial, epigenetic and 

immunological pathways, along with psychological distress, and problematic behavior 

during young adulthood are important mechanisms to consider. People who experienced 

ACEs reported higher level of psychological distress than those with no exposure to 

ACEs (Manyema, Norris, and Richter 2018; Mersky, Janczewski, and Nitkowski 2018). 

Stress can also increase the risk of preeclampsia and placental abnormalities (Marinescu 

et al. 2014; Zhang et al. 2013) and substance abuse during pregnancy (Racine et al. 

2022), which are risk factors for miscarriages or spontaneous abortions (Marinescu et al. 

2014; Pedersen 2007). So, future studies can be used to explore such pathways between 

ACEs and non-live births.  

There are some limitations to the study. One potential limitation is recall bias in 

the retrospectively self-reported pregnancy and ACEs estimates in Add Health. A study 

revealed that retrospective ACEs reflected stronger associations with life outcomes that 

were subjectively assessed, while they showed weaker associations when life outcomes 

were measured objectively (biomarkers or tests). Additionally, although Add Health 
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recommends that the Wave IV pregnancy table has the most accurate source of 

reproductive history information, this may reflect the misclassification bias across waves.  

Extant literature is available on exploring the relationship of pre-pregnancy care 

in the context of reproductive health and birth outcome. Yet, few studies have examined 

the role of ACEs on non-live births, abortion, or pregnancy loss, especially by utilizing 

national longitudinal datasets. Future studies can consider including the synergetic 

pairing of ACEs for analysis as suggested by meta-analysis (Briggs et al. 2021; LaNoue 

et al. 2020; Olsen 2018). Moreover, future studies may include the history of ACEs 

combined with more recent adverse life events (such as intimate partner violence, 

financial hardships, etc.) as it significantly increases the risk for adverse mental health in 

adulthood (Morgan et al. 2014). Moreover, some pathways between ACEs and non-live 

births need to be explored, such as health risk behavior, chronic health conditions, 

spousal violence, and socio-economic conditions before pregnancy, etc.  

2.8 Conclusion 

This study highlighted the importance of how conceptualization and measurement 

of ACEs can have different impacts on assessing abortion, or pregnancy loss. Though 

both conventional and extended scales predicted a statistically significant relationship 

with abortion, yet using an extended scale shows higher odds than the conventional scale. 

Moreover, some variables, such as having lived in foster homes are associated with 

pregnancy loss, and foster home living is a type of ACE included in the extended ACE 

scale, which reflects the benefits of including additional adverse experiences that might 

be considered to be experienced by small groups of people as they seem to have a 

significant effect in estimates. Therefore, I would suggest considering the expanded ACE 
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scale for future studies. Furthermore, this study demonstrates that ACEs reflect greater 

predictive power for abortion when the data is disaggregated compared to pregnancy loss.  

My study adds to a growing interest in applying the life-course approach to the 

pre-pregnancy care continuum and maternal and child health by considering childhood 

phase as an important phase of women’s health care. The findings highlighted the 

importance to consider and care for women’s health throughout the life course as 

opposed to just right before and during pregnancy for positive health outcomes. The study 

reveals the need for early intervention and support for women with a history of ACEs 

rather than just focusing on women’s health right before and during pregnancy (Dean et 

al. 2014). Screening for ACEs should be conducted prospectively in schools or healthcare 

settings to identify individuals in need of care and support. The childhood phase 

represents a crucial window of opportunity to mitigate the long-term effects of ACEs and 

prevent future health disparities. Moreover, the study adds and validates the importance 

of ACEs in assessing adverse health outcomes. Both conventional and extended scales, 

whatever their level of measurement was, were found to be associated with non-live 

births, particularly abortion. This study validated that the conceptualization of ACEs and 

their screening must not be used as a “diagnostic tool but as a powerful surveillance tool 

that can facilitate healthcare culture to provide trauma-informed care” (Dube 2018; Oral 

et al. 2016). Dube (2018) argued taking action rather than waiting for evidence-based 

interventions to address and prevent ACEs in contrast to Finkelhor (2018), who did not 

favor universal screening and warned to be cautious before endorsing screening programs 

without doing a comprehensive cost-benefit analysis. The results of this study also 

suggested taking action rather than waiting for ACE-related interventions in order to 
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reduce the burden of non-live births.  In this regard, medical and allied healthcare 

professionals should have access to more training to support women with a history of 

ACEs. To reiterate, ACE research should be utilized to assess childhood trauma 

prospectively, and evidence of ACEs (Dube 2018) should be used to create policies that 

yield  safer environment for children and ameliorate structural inequalities, as well as 

promoting a culture of trauma-informed care for adults who experienced traumatic 

childhoods. This could potentially reduce the future health disparities burden, while 

enacting measures to counter the effects of ACEs and the structural mechanisms 

associated with them.  

My study found that women with a history of ACEs are more likely to have 

abortions, reflecting the significance of a life-course perspective. The life-course 

perspective goes beyond mere consideration of women's pre-pregnancy conditions, 

emphasizing the cumulative impact of adversities across different life stages on 

reproductive health outcomes. This suggests that ACEs may contribute to cumulative 

disadvantages, as disparities in abortion are influenced by “larger structural inequities 

such as racism and poverty, along with coercive reproductive health policies” 

(Dehlendorf, Harris, and Weitz 2013). In addition, to break the chain of ACEs and reduce 

their intergenerational effects, it is crucial to ensure safe access to abortion. Previous 

research indicates that a significant proportion of children who experienced poor 

maternal bonding (a part of ACEs, including neglect) and lived in subjective poverty, 

were born to women who were denied abortions compared to those born to women from 

subsequent pregnancies after receiving abortion (Foster et al. 2018). Therefore, access to 

safe abortion, that is only possible when it is legal, enables women to “choose to have 
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children when they have greater financial and emotional resources to devote to them” 

(Foster et al. 2018) hence having children who will have a lower risk of experiencing 

ACEs and the many negative outcomes associated with them.  
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2.9 Tables and Figures: Chapter II 
 

Table 2.1: Descriptive Statistics of Add Health Sample (N=4213)* 

Variables 

 

Live Births 

 

Non–Live Births (NLBs) 

Pregnancy 

Loss 

Abortion 

 

Total NLBs 

 

 (N=2950) (N=644) (N=619) (N=1263) 

 % or  

mean (SD) 

% or  

mean (SD) 

% or  

mean (SD) 

% or  

mean (SD) 

Pregnancy Outcome 70.0 15.3 14.7 30.0          

Adverse Childhood Experiences (ACEs)    

   Conventional ACE scale - Continuous  2.1 (1.7) 2.2 (1.7) 2.6 (1.7) 2.4 (1.7) 

   Conventional ACE scale – Binary  81.6 83.2 92.1 87.6 

   Extended ACE Scale -Continuous 2.6 (2.0) 2.6 (1.9) 3.1 (2.0) 2.9 (2.0) 

   Extended ACE Scale - Binary 86.2 86.8 94.5 90.6 

   Number of ACEs**     

               1 24.2 [20.7] 21.6 [18.3] 23.1 [17.8] 22.3 [18.1] 

               2 20.4 [19.3] 24.2 [20.8] 22.3 [22.6] 23.3 [21.7] 

               3 15.3 [16.5] 14.6 [16.3] 16.0 [17.0] 15.3 [16.6] 

               4+ 21.7 [29.7] 22.8 [31.4] 30.7 [37.2] 26.7 [34.2] 

   Emotional Abuse 42.3 46.8 55.7 51.2 

   Physical Abuse 21.5 23.3 29.2 26.2 

   Sexual Abuse 12.1 13.1 15.7 14.4 

   Violent Crime Victimization 19.8 22.2 25.0 23.6 

   Substance Abuse 19.0 16.8 19.8 18.3 

   Parental Divorce 23.1 21.2 29.9 25.5 

   Suicide 6.4 5.6 9.7 7.6 

   Incarceration 24.2 26.9 24.6 25.8 

   Emotional Neglect 24.6 22.1 29.8 25.9 

   Physical Neglect 30.4 32.6 37.2 34.8 

   Foster Home 3.3 4.3 1.4 2.9 

   School Disadvantage 37.5 34.4 33.7 34.1 

   Neighborhood Disadvantage 29.2 26.6 29.1 27.8 

   Social Services Involvement  6.7 8.1 8.7 8.4 

Socio-Demographics      

   Race     

         Non-Hispanic White 56.5 58.7 38.4 48.8 

         Non-Hispanic Black 27.6 27.9 44.3 35.9 

         Hispanics 4.4 3.4 5.3 4.4 

         Other 11.6 10.0 12.0 10.9 

   Parents Education- [reflecting completed GED] 5.0 (2.3) 5.0 (2.3) 5.6 (2.3) 5.3 (2.3) 

   Childhood Household Income [Log: 0 – 6.8] 3.4 (0.8) 3.4 (0.9) 3.5 (0.8) 3.5 (0.9) 

   Parents Nativity 13.1 10.2 16.2 13.1 

   Respondent Nativity 5.4 2.6 6.5 4.5 

*unweighted descriptive statistics,  

**The percentage for the Conventional ACE scale is presented outside the brackets, while the percentage for 

the extended ACE scale is enclosed within the brackets. 
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Table 2.2: Logistic regression of pregnancy outcome on adverse childhood experiences (ACE) scale for first pregnancies 

Variable Description 
Non-Live Birth Abortion Pregnancy Loss 

OR [95% CI] AOR [95% CI] OR [95% CI] AOR [95% CI] OR [95% CI] AOR[95% CI] 

Conventional ACE scale (10 cat.) 1.11 [1.05 -  1.17] 1.13 [1.07 -  1.19] 1.18 [1.10 -  1.26] 1.24 [1.15 - 1.34] 1.05 [0.99 -  1.12] 1.05 [0.98 -  1.12] 

Conventional ACE Binary [ref=LB] 1.57 [1.23 – 1.99] 1.57 [1.23 – 2.01] 2.42 [1.66 – 3.54] 2.55 [1.73 – 3.76] 1.19 [0.90 – 1.57] 1.17[0.88 - 1.56] 

Count ACE [ref=no exposure]       

1 1.34 [1.00 -  1.78] 1.31 [0.98 -  1.74] 2.00 [1.29 -  3.10] 1.94 [1.25 -  3.03] 1.04 [0.74 -  1.47] 1.04 [0.74 -  1.47] 

2 1.70 [1.28 -  2.26] 1.70 [1.27 -  2.27] 2.58 [1.68 -  3.97] 2.70 [1.73 -  4.20] 1.31 [0.94 -  1.84] 1.3 [0.92 -  1.83] 

3 1.46 [1.07 -  1.99] 1.49 [1.08 -  2.04] 2.25 [1.42 -  3.58] 2.45 [1.52 -  3.93] 1.11 [0.76 -  1.62] 1.10 [0.75 -  1.62] 

4+ 1.78 [1.34 -  2.37] 1.87 [1.39 -  2.51] 2.89 [1.89 -  4.42] 3.45 [2.21 -  5.39] 1.30 [0.92 -  1.82] 1.27 [0.89 -  1.81] 

Extended ACE Scale (14 cat.) 1.08 [1.04 -  1.13] 1.10 [1.05 -  1.15] 1.14 [1.07 -  1.20] 1.19 [1.12 -  1.27] 1.04 [0.99 -  1.10] 1.04 [0.98 -  1.10] 

Extended ACE Binary [ref=LB] 1.60 [1.22 -  2.10] 1.62 [1.23 -  2.14] 3.07 [1.91 -  4.93] 3.32 [2.04 -  5.40] 1.12 [0.83 -  1.53] 1.11 [0.81 -  1.52] 

Count ACE [ref=no exposure]       

1 1.34 [0.97 -  1.85] 1.33 [0.96 -  1.84] 2.39 [1.40 – 4.08] 2.43 [1.41 – 4.18] 0.99 [0.68 -  1.45] 0.99 [0.68 -  1.44] 

2 1.70 [1.24 -  2.34] 1.72 [1.24 -  2.37] 3.35 [1.99 – 5.64]   3.58 [2.10 - 6.10] 1.17 [0.81 -  1.69] 1.15 [0.79 -  1.68] 

3 1.56 [1.12 -  2.17] 1.59 [1.13 -  2.22] 3.14 [1.84 – 5.37] 3.41 [1.97 – 5.91] 1.04 [0.71 -  1.55] 1.05 [0.70 -  1.57] 

4+ 1.75 [1.30 -  2.36] 1.85 [1.36 -  2.52] 3.33 [2.01 – 5.51] 4.03 [ 2.39 – 6.80] 1.24 [0.88 -  1.75] 1.22 [0.85 -  1.74] 

Emotional Abuse [ref=no exposure] 1.53 [1.28 -  1.83] 1.59 [1.33 -  1.90] 1.8 [1.42 -  2.29] 1.99 [1.56 -  2.55] 1.35 [1.08 -  1.67] 1.34 [1.07 -  1.67] 

Physical Abuse [ref=no exposure] 1.20 [0.97 -  1.47] 1.24 [1.01 -  1.53] 1.36 [1.04 -  1.78] 1.53 [1.16 -  2.01] 1.07 [0.83 -  1.38] 1.05 [0.81 -  1.37] 

Sexual Abuse [ref=no exposure] 1.31 [1.00 -  1.71] 1.31 [1.00 -  1.71] 1.5 [1.07 -  2.11] 1.54 [1.09 -  2.19] 1.16 [0.83 -  1.63] 1.15 [0.82 -  1.63] 

Emotional Neglect [ref=no exposure] 1.22 [1.00 -  1.48] 1.21 [0.99 -  1.48] 1.56 [1.21 -  2.01] 1.56 [1.19 -  2.03] 0.97 [0.75 -  1.25] 0.97 [0.75 -  1.26] 

Physical Neglect [ref=no exposure] 1.13 [0.93 -  1.38] 1.14 [0.93 -  1.40] 1.25 [0.96 -  1.63] 1.29 [0.97 -  1.70] 1.04 [0.81 -  1.35] 1.02 [0.79 -  1.33] 

Victimization [ref=no exposure] 1.34 [1.08 -  1.66] 1.32 [1.05 -  1.66] 1.39 [1.04 -  1.85] 1.38 [1.02 -  1.86] 1.30 [0.99 -  1.70] 1.3 [0.98 -  1.72] 

Substance Abuse [ref=no exposure] 0.98 [0.78 -  1.22] 1.04 [0.83 -  1.31] 1.07 [0.80 -  1.44] 1.26 [0.93 -  1.71] 0.90 [0.68 -  1.20] 0.89 [0.67 -  1.19] 

Parental Divorce [ref=no exposure] 1.07 [0.85 -  1.34] 1.10 [0.86 -  1.40] 1.21 [0.89 -  1.65] 1.36 [0.97 -  1.90] 0.96 [0.72 -  1.27] 0.94 [0.70 -  1.27] 

Suicide [ref=no exposure] 1.22 [0.87 -  1.71] 1.25 [0.89 -  1.76] 1.48 [0.97 -  2.26] 1.66 [1.07 -  2.56] 1.02 [0.66 -  1.57] 0.99 [0.64 -  1.53] 

Incarceration [ref=no exposure] 1.03 [0.84 -  1.28] 1.06 [0.85 -  1.31] 0.9 [0.67 -  1.21] 0.98 [0.72 -  1.34] 1.15 [0.89 -  1.48] 1.12 [0.86 -  1.46] 

Foster Home [ref=no exposure] 1.24 [0.72 -  2.15] 1.30 [0.74 -  2.27] 0.46 [0.15 -  1.44] 0.51 [0.16 -  1.62] 1.90 [1.05 -  3.42] 1.87 [1.02 -  3.43] 

School Disadvantage [ref=no 

exposure] 
0.97 [0.72 -  1.29] 0.99 [0.73 -  1.34] 1.00 [0.67 -  1.47] 1.07 [0.71 -  1.62] 0.94 [0.65 -  1.36] 0.94 [0.65 -  1.36] 

Neighborhood Disadvantage [ref=no] 0.95 [0.77 -  1.18] 0.96 [0.77 -  1.19] 1.06 [0.79 -  1.41] 1.09 [0.80 -  1.47] 0.87 [0.67 -  1.14] 0.86 [0.65 -  1.13] 

Social Services Involvement  [ref=no] 1.39 [0.96 -  2.02] 1.43 [0.99 -  2.08] 1.38 [0.86 -  2.22] 1.52 [0.93 -  2.47] 1.40 [0.88 -  2.23] 1.37 [0.86 -  2.20] 

Notes: OR=Odds Ratio; AOR: Adjusted Odds Ratio; cat=categories; LB=Live Births; Bold values indicate significant relationship at p < 0.05; CI: 95% Confidence Interval; *Adjusted for 
confounders: race, parental education, parents and respondents’ nativity ; childhood household income. 
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Table 2.3: Logistic regression of pregnancy outcome on adverse childhood experiences (ACE) scale including all pregnancies 

 

Variable Description 

Non-Live Birth Abortion Pregnancy Loss 

OR [95% CI] AOR [95% CI] OR [95% CI] AOR [95% CI] OR [95% CI] AOR[95% CI] 

Conventional ACE scale (10 cat.) 1.12 [1.06 -  1.18] 1.14 [1.08 -  1.21] 1.25 [1.13 -  1.37] 1.33 [1.21 -  1.47] 1.03 [0.96 -  1.11] 1.03 [0.96 -  1.12] 

Conventional ACE Binary [ref=LB] 1.67 [1.30 -  2.15] 1.7 [1.31 -  2.20] 3.05 [1.74 – 5.34] 3.30 [1.91 – 5.71] 1.16 [ 0.84 – 1.61] 1.19 [ 0.85 -1.66] 

Count ACE [ref=no exposure]       

1 1.42 [1.06 -  1.92] 1.38 [1.02 -  1.87] 2.46 [1.31 -  4.63] 2.36 [1.29 -  4.33] 1.02 [0.68 -  1.51] 1.04 [0.70 -  1.55] 

2 1.82 [1.35 -  2.45] 1.83 [1.35 -  2.48] 3.18 [1.70 -  5.98] 3.45 [1.88 -  6.33] 1.37 [0.92 -  2.03] 1.39 [0.93 -  2.07] 

3 1.50 [1.08 -  2.07] 1.56 [1.12 -  2.17] 2.52 [1.28 -  4.94] 2.88 [1.50 -  5.52] 1.11 [0.72 -  1.72] 1.15 [0.74 -  1.78] 

4+ 1.94 [1.44 -  2.60] 2.09 [1.54 -  2.84] 4.04 [2.18 -  7.48] 5.07 [2.76 -  9.31] 1.18 [0.79 -  1.75] 1.21 [0.80 -  1.82] 

Extended ACE Scale (14 cat.) 1.09 [1.04 -  1.14] 1.11 [1.06 -  1.16] 1.18 [1.09 -  1.28] 1.24 [1.14 -  1.36] 1.02 [0.96 -  1.09] 1.02 [0.96 -  1.09] 

Extended ACE Binary [ref=LB] 1.69 [1.27 -  2.26] 1.74 [1.30 -  2.32] 3.88 [1.90 -  7.90] 4.28 [2.16 -  8.51] 1.08 [0.75 -  1.55] 1.11 [0.77 -  1.60] 

Count ACE [ref=no exposure]       

1 1.35 [0.97 -  1.90] 1.34 [0.95 -  1.88] 2.8 [1.28 -  6.13] 2.76 [1.30 -  5.85] 0.94 [0.61 -  1.46] 0.96 [0.62 -  1.49] 

2 1.89 [1.36 -  2.64] 1.90 [1.36 -  2.66] 4.66 [2.17 -  10.0] 4.88 [2.33 -  10.2] 1.17 [0.76 -  1.81] 1.19 [0.77 -  1.85] 

3 1.68 [1.19 -  2.37] 1.73 [1.21 -  2.45] 3.91 [1.78 -  8.59] 4.26 [2.00 -  9.09] 1.08 [0.69 -  1.71] 1.15 [0.72 -  1.81] 

4+ 1.82 [1.33 -  2.49] 1.99 [1.44 -  2.74] 4.17 [1.98 -  8.78] 5.30 [2.57 -  10.9] 1.13 [0.75 -  1.69] 1.16 [0.76 -  1.76] 

Emotional Abuse [ref=no exposure] 1.60 [1.33 -  1.91] 1.66 [1.38 -  1.99] 2.19 [1.56 -  3.06] 2.40 [1.73 -  3.33] 1.36 [1.06 -  1.74] 1.35 [1.05 -  1.74] 

Physical Abuse [ref=no exposure] 1.27 [1.03 -  1.56] 1.34 [1.09 -  1.66] 1.63 [1.12 -  2.37] 1.86 [1.29 -  2.67] 1.01 [0.75 -  1.36] 1.01 [0.74 -  1.36] 

Sexual Abuse [ref=no exposure] 1.26 [0.96 -  1.65] 1.26 [0.96 -  1.66] 1.6 [0.99 -  2.58] 1.64 [1.02 -  2.62] 1.10 [0.75 -  1.61] 1.11 [0.75 -  1.63] 

Emotional Neglect [ref=no exposure] 1.16 [0.95 -  1.43] 1.15 [0.93 -  1.42] 1.62 [1.13 -  2.34] 1.61 [1.13 -  2.31] 0.91 [0.67 -  1.22] 0.89 [0.66 -  1.20] 

Physical Neglect [ref=no exposure] 1.22 [0.99 -  1.50] 1.26 [1.02 -  1.55] 1.39 [0.97 -  2.00] 1.47 [1.03 -  2.11] 1.07 [0.80 -  1.43] 1.07 [0.80 -  1.44] 

Victimization [ref=no exposure] 1.4 [1.12 -  1.74] 1.41 [1.12 -  1.77] 1.53 [1.03 -  2.29] 1.51 [1.02 -  2.25] 1.30 [0.96 -  1.77] 1.38 [1.00 -  1.90] 

Substance Abuse [ref=no exposure] 0.95 [0.76 -  1.20] 1.05 [0.83 -  1.32] 1.08 [0.71 -  1.65] 1.34 [0.88 -  2.03] 0.85 [0.61 -  1.18] 0.85 [0.61 -  1.19] 

Parental Divorce [ref=no exposure] 1.06 [0.84 -  1.33] 1.11 [0.87 -  1.42] 1.29 [0.84 -  1.98] 1.51 [0.96 -  2.36] 0.9 [0.66 -  1.24] 0.93 [0.66 -  1.30] 

Suicide [ref=no exposure] 1.11 [0.78 -  1.59] 1.15 [0.80 -  1.65] 1.64 [0.89 -  3.04] 1.87 [1.03 -  3.40] 0.78 [0.46 -  1.34] 0.76 [0.44 -  1.30] 

Incarceration [ref=no exposure] 1.04 [0.84 -  1.28] 1.08 [0.86 -  1.34] 0.93 [0.62 -  1.40] 1.04 [0.69 -  1.56] 1.08 [0.80 -  1.44] 1.09 [0.81 -  1.48] 

Foster Home [ref=no exposure] 1.00 [0.56 -  1.77] 1.07 [0.60 -  1.92] 0.31 [0.06 -  1.52] 0.38 [0.08 -  1.78] 1.65 [0.81 -  3.35] 1.65 [0.80 -  3.41] 

School Disadvantage [ref=no 

exposure] 
0.93 [0.69 -  1.26] 0.96 [0.70 -  1.31] 0.93 [0.58 -  1.49] 1.00 [0.62 -  1.63] 0.93 [0.62 -  1.39] 0.93 [0.62 -  1.40] 

Neighborhood Disadvantage [ref=no] 0.90 [0.72 -  1.13] 0.91 [0.72 -  1.14] 0.98 [0.66 -  1.45] 1.01 [0.68 -  1.51] 0.80 [0.58 -  1.09] 0.81 [0.59 -  1.11] 

Social Services Involvement  [ref=no] 1.24 [0.84 -  1.83] 1.27 [0.86 -  1.89] 1.25 [0.66 -  2.39] 1.41 [0.75 -  2.65] 1.28 [0.73 -  2.24] 1.26 [0.72 -  2.21] 

Notes: OR=Odds Ratio; AOR: Adjusted Odds Ratio; cat=categories; LB=Live Births;  Bold values indicate significant relationship at p < 0.05; CI: 95% Confidence Interval; *Adjusted for 

confounders: race, parental education, parents and respondents’ nativity; childhood household income 
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Figure 2.2: Adjusted Odds Ratio (AOR) Plots between Non-Live Births and ACEs - – First Pregnancies 

(Reproduce AOR Columns from Table 2.2) 

 

Notes: Red error bars reflect significant association. 
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Figure 2.3: Adjusted Odds Ratio (AOR) Plots between Non-Live Births and Type of ACE – First Pregnancies 

 (Reproduce AOR Columns from Table 2.2) 

 

Notes: Red error bars reflect significant association. 
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Figure 2.4: Adjusted Odds Ratio (AOR) Plots between Non-Live Births and ACEs – All Pregnancies 

(Reproduce AOR Columns from Table 2.3) 

 

Notes: Red error bars reflect significant association 
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 Figure 2.5: Adjusted Odds Ratio (AOR) Plots between Non-Live Births and Type of ACE – All Pregnancies 

 (Reproduce AOR Columns from Table 2.3) 

 

Notes: Red error bars reflect significant association 
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Figure 2.6: Missing Data Overview 
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CHAPTER III 

Association between Non-Live Births and Adverse Childhood Experiences: 

Role of Socio-Demographics and Health-Related Risk Factors 
 

3.1 Introduction  

3.1.1 Non-Live Births and Adverse Childhood Experiences (ACEs)Brief Overview   

Adverse Childhood Experiences (ACEs): Reducing exposure to the number of 

ACEs is set as one of the national health priorities under Healthy People 2030 Objective 

IVP‑D03 in the United States (NCHS 2021). According to a nationally representative 

survey, 25 percent of respondents reported exposure to three or more ACEs, while around 

62 percent reported experiencing at least one type of ACE (Merrick et al. 2018). There 

are different types of scales to measure ACEs, this study focused on extended ACE scale 

reflects a broader range of ACEs, which consist of  emotional abuse, physical abuse, 

sexual abuse, community violence, substance abuse, suicide, divorce, parental 

incarceration, low parental warmth, physical neglect, foster care, social services 

involvement, school and neighborhood disadvantages (Greeson et al. 2014). 

  Pregnancy loss is a distressing pregnancy outcome that is influenced by a 

multifaceted set of complex, interrelated biological (Chaithra, Malini, and Kumar 2011; 

Dimitriadis et al. 2020), environmental (Krieg, Shahine, and Lathi 2016), socio-

psychological, socio-economic and structural related factors (Quenby et al. 2021). 

Pregnancy loss is a substantial public health issue in the United States, with 20 percent of 

pregnancies ending in pregnancy loss- miscarriages or stillbirths in 2023 (Rossen et al. 

2023). Within socio-psychological related factors, ACEs, social adversities, lifestyle 

stressors, and behavioral choices are reported as considerable predictors of involuntary 

pregnancy loss (Finer et al. 2005; Quenby et al. 2021; Souch et al. 2022; Swift et al. 2024). 
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Prior research has established an association between ACEs or types of ACE with 

pregnancy loss by utilizing cross-sectional data conducted in either one or a few states of 

the United States (Freedman et al. 2017; Hillis et al. 2004; Kerkar et al. 2021; Mersky and 

Lee 2019).  

In 2023, 13.1 percent of women opted for abortion in the United States. There are 

several reasons reported in the literature for opting for abortion, including socio-economic 

reasons, personal circumstances, and childhood adversities (Bleil et al. 2011; Boden, 

Fergusson, and Horwood 2009; Dehlendorf, Harris, and Weitz 2013; Kirkman et al. 2009; 

Steinberg and Tschann 2013). Regarding childhood adversities, a study conducted in 

California reported that a higher number of ACEs, measured through the Conventional 

ACE scale, increased the likelihood of having abortion (Bleil et al. 2011). Using the US 

National Comorbidity Survey-Replication data, a study reported that women’s exposure to 

at least one type of ACE- out of ten distinct types of childhood adversities- was related to 

repeated abortions as compared to one abortion (Steinberg and Tschann 2013). 

As discussed in previous Chapter as well that there is issue of reporting of abortion 

in the United State, particularly when women shared their abortion information in social 

surveys  (Lindberg et al. 2020; Tierney 2019), previous scholarship has cautioned against 

relying solely on abortion data (Lindberg et al. 2020; Lindberg and Scott 2018). 

Additionally, the studies suggested that only birth data from social surveys can provide 

accurate population-based estimates (Lindberg et al. 2020). Hence, this study is an effort 

to provide the overall analysis by using the term “non-live births” versus live births by 

combining all the pregnancies that do not end as live births. Therefore, in addition to 

assessing the association between non-live births and ACEs, this study provides a 
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comparison of how this approach of presenting an overall analysis can provide a more 

holistic set of factors for pregnancy loss or abortion.   

In sum, there is limited literature examining this association with a nationally 

representative sample, as well as providing a comprehensive understanding of the impact 

of ACEs on pregnancy loss, abortion, and overall analysis through the concept of non-live 

births by utilizing the same dataset.   

3.1.2 Factors of Non-Live Births: Health conditions and Health Risk Factors 

This section provides a list of factors for non-live births, including modifiable 

lifestyle health risk behaviors and health conditions.  

Regarding modifiable lifestyle health risk behaviors, alcohol consumption is 

widely reported as a potential risk factor for miscarriages; a meta-analysis of 24 articles 

with data from 231,808 pregnant women synthesized this information (Sundermann et al. 

2019) . However, there is a variation in the risk of pregnancy loss by number of drinks 

per week, type of alcohol used, and consumption before pregnancy (Aliyu et al. 2008; 

Avalos et al. 2014; Sundermann et al. 2019). Another widely reported risk factor is 

smoking; a systematic review based on 98 articles concluded that smoking exposure 

increases the risk of miscarriage with some variation by amount smoked (Pineles, Park, 

and Samet 2014).  In addition, another systematic review based on 96 articles reported 

that maternal smoking is also linked with stillbirth (Flenady et al. 2011). Most studies 

primarily focus on assessing the impact of smoking and alcohol use during pregnancy. 

For instance, the systematic review by Sundermann et al. (2019) noted that only 11 

studies out of 24 explored the use of alcohol before pregnancy. Therefore, there is limited 
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research highlighting the influence of smoking and alcohol consumption before 

pregnancy.  

Chronic health conditions  increase the risk of pregnancy loss. For instance, 

chronic hypertension can increase the chances of having preeclampsia (a type of high 

blood pressure) during pregnancy and is associated with poor maternal and fetal 

outcomes (Sibai 2002). The other behavioral and demographic factors are also 

interrelated with chronic health conditions. Smoking and pre-existing medical conditions 

such as diabetes are determinants of preeclampsia  (Hutcheon, Lisonkova, and Joseph 

2011). Depression or depressive symptoms are also considered a risk factor of pregnancy 

loss (Quenby et al. 2021). Based on a review of 96 population-based studies from high-

income countries, a study reported that hypertension and pre-existing diabetes are 

significant predictors of stillbirth in high-income countries (Flenady et al. 2011). 

A limited body of scholarship discussed pre-pregnancy care among childbearing-

age women. A study conducted on non-pregnant women aged 18-44 reported pre-

pregnancy risk factors such as drinking, cigarette smoking, obesity, diabetes, and 

frequent mental distress (Denny et al. 2012). The study highlighted that a majority of 

women have at least one risk factor, and around 19 percent have two  or more risk factors 

(Denny et al. 2012). These findings suggest the importance of prioritizing pre-pregnancy 

care, particularly for those who experienced childhood adversities, within a life-course 

framework. 

Women reporting reasons for abortion rarely provide a single factor for abortion;  

there are several personal, structural, and biological or health-related factors  (Biggs, 

Gould, and Foster 2013; Finer et al. 2005; Kirkman et al. 2009). Regarding factors related 
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to health conditions, around 12 percent reported opting for abortion due to their health 

concerns, such as cancer, cystic fibrosis, and diabetes (Finer et al. 2005). Regarding 

modifiable lifestyle health risk behaviors, smoking while pregnant increases the 

likelihood of undergoing repeat abortions (Bleil et al. 2011; Haddad et al. 2021; 

Kalmakis and Chandler 2015). 

3.1.3 Consequences of Exposure to ACEs: Health and Behavioral Issues  

The body of research on ACEs with a focus on maternal exposure has garnered 

substantial attention in the last couple of decades due to its identification of a dose-response 

association between the number of ACEs and an extensive array of physical or biological, 

psychological, reproductive, health, and risk behavior outcomes (Kelly-Irving and 

Delpierre 2019; Olsen 2018a).  

The ACEs may lead to an increase in the chances of having poor health conditions. 

Such as,  biologically, maternal exposure to ACEs is associated with DNA methylation 

(DNAm) in offspring, indicating the intergenerational biological embedding of mothers' 

childhood adversity (Scorza et al. 2023). Additionally, women with a history of ACEs are 

more susceptible to autoimmune diseases and chronic medical conditions such as 

respiratory disease, somatic pain/headache, inflammation, and multiple metabolic risk 

markers (Danese et al. 2009) . These biological or physical health issues may lead to 

adverse birth outcomes (Racine et al. 2018). On the psychological front, conditions such 

as anxiety and depression can be more prevalent among women who have experienced 

ACE (Bellis et al. 2019; Danese et al. 2009; Kalmakis and Chandler 2015). ACEs also lead 

to post-traumatic stress disorder or symptoms in adulthood (McRae et al. 2021).  
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The adults having ACEs have been reported to be more inclined toward risky health 

behaviors, including substance misuse and smoking (Bellis et al. 2019; Kalmakis and 

Chandler 2015), and alcohol abuse (Lee and Chen 2017). Some studies have revealed the 

interconnectedness between health conditions and health-related risk factors, for instance, 

a study that found that psychological distress mediated substantial proportions of alcohol 

problems with ACEs measured through the conventional ACE scale among women (Strine 

et al. 2012). Another study utilizing the conventional ACE scale conducted in 10 states and 

the District of Columbia concluded that ACEs were associated with both depression and 

excessive alcohol use (Lee and Chen 2017). Moreover, this constellation of health 

challenges inevitably leads to increased healthcare utilization, with women who 

experienced ACEs relying more heavily on prescription medications and medical services 

to address their complex health needs (Bellis et al. 2019; Kalmakis and Chandler 2015).  

Hence, the consequences of ACEs lead to deteriorated health conditions (chronic 

health conditions, and depressive symptoms), and health risk factors (smoking and alcohol 

drinking). Therefore, this study included these factors as covariates while analyzing the 

relationship between ACEs and non-live births. 

3.1.4 Role of Socio-Demographics: Time Variant and Invariant Variables 

  The scholarship reported the variation in the association between ACEs and 

pregnancy loss by controlling the relationship on socio-demographic variables (Olsen 

2018b; Swift et al. 2024).  Among demographic-related risk factors, age at the time of 

pregnancy is considered an important factor for pregnancy loss (Andersen et al. 2000; 

Quenby et al. 2021; Reddy, Ko, and Willinger 2006). There is variation in the age limit 

reporting as the risk for pregnancy loss (Olsen 2018b; Swift et al. 2024). However, a 
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study that conducted a review of literature to understand the factors for pregnancy loss 

reported that women having pregnancies less than 20 years of age and above 35 are 

considered at risk of pregnancy loss (Quenby et al. 2021). In addition, a study conducted 

an integrative review to understand the relationship of ACEs and reproductive traumas -

defined as “distressing and traumatic events during the prenatal, intra-natal, and postnatal 

periods, such as complicated births, premature births, infertility, and pregnancy loss”- 

reported variation in relationship when analysis was adjusted by socio-demographic 

variables (Swift et al. 2024). The same study asserted that some studies found an 

association between socioeconomic hardships (referring to income) and pregnancy loss, 

while several studies did not find any association between ACEs and reproductive 

traumas including pregnancy loss after controlling for race, education, income, and social 

class (Swift et al. 2024). Another study found an association of ACEs with depression 

and alcohol consumption, but race was found as a moderated variable in exploring the 

relationship between ACEs and alcohol drinking (Lee and Chen 2017).  

Maternal exposure to ACEs has been associated with low socioeconomic status, 

such as low educational attainment, which leads to poor birth outcomes, such as pre-term 

birth (Ruiz et al. 2015). The similar relationship of low educational attainment were 

found with pregnancy loss (Hegelund, Poulsen, and Mortensen 2019). A study conducted 

in the United States found maternal age and maternal education as potential covariates for 

examining the relationship between childhood adversities (only measuring 5 types of 

ACEs) and stillbirths (Freedman et al. 2017). Another study conducted outside of the 

United States, in Denmark, also highlighted the importance of educational level, and 

reported that the women with low educational attainment had a higher risk of stillbirth, 
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while having a lower risk of miscarriage. Therefore, maternal education was found to be 

an important predictor of miscarriage.  

The US Abortion Surveillance Report 2019 reported that 85 percent of those who 

seek abortion were unmarried, and 15 percent were married (Kortsmit 2021). 

Nevertheless, a study reported that unmarried women terminated their pregnancies 

primarily due to financial constraints  (Finer et al. 2005). A substantial percentage of 

women reported several other factors associated with those constraints , including 

unemployment, inability to afford childcare, interference with their education, etc. (Biggs 

et al. 2013; Finer et al. 2005; Kirkman et al. 2009). This suggests there is a complex, 

interwoven relationship between socio-economic status, educational level, and marital 

status (Biggs et al. 2013; Finer et al. 2005; Kirkman et al. 2009).   For example, in 2019, 

59% of Black adults aged 25 to 54 were unpartnered, a higher proportion than among Hispanic 

(38%), White (33%), and Asian (29%) adults (Parker 2021). Additionally, individuals from lower 

socioeconomic backgrounds are reported to be more likely to cohabit and have children before 

marriage, and are less likely to marry altogether (Karney 2021).  These patterns reflect how 

structural inequalities related to race and economic status influence life choices and reproductive 

outcomes, rather than being solely a matter of personal circumstances or decisions. Given the 

variations and complexities of education and marital status in relation to abortion, I have 

included these factors in the analysis. 

Time Invariant Variables:  

A detailed discussion about time invariant variables, used as confounders, is given 

in chapter II under the section “Role of Socio-Demographics” and “Confounders”. 

However, this section also briefly explained the reason for selecting a list variable as 
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confounders in this study. The variables included race, parental education, parental income 

or childhood household income, parents’ and respondents’ nativity. One of the main 

reasons was that these variables were related to both DV and IV. For instance, parents’ 

education and income were significant predictors of ACEs, according to a systematic 

review based on 18 articles (Walsh et al. 2019). Both parents’ education and income are 

reported to be important factors linked to pregnancy loss (Pouta et al. 2005; Woolner et al. 

2019) and abortion (Leppälahti et al. 2016). Therefore, this study included both variables 

as confounders in the study as both parents’ education and income influence the pregnancy 

outcome.   

Another potential confounder was race, as it was related to ACEs, pregnancy loss, 

and abortion. Such as, previous studies noted that exposure to ACEs varies by race and 

socio-economic status (Maguire-Jack, Lanier, and Lombardi 2020; Mersky and Lee 2019). 

Race is also a determinant of pregnancy loss (Mukherjee et al. 2013) and abortion decisions 

also vary by race and low socioeconomic  status (Solazzo 2019). Hence, race was added in 

the study as a one of the potential confounders.  

In addition, exposure to ACEs also varied by nativity or foreign-born status (Zarei 

et al. 2022). Foreign-born status is also associated with lowering the risk of low birth 

weight or infant mortality (Acevedo-Garcia et al. 2013; Singh and Yu 1996). However, the 

relationship also varied by racial group and educational attainment (Acevedo-Garcia et al. 

2013). Given the link between foreign-born status with ACEs, infant mortality, and its 

variation with race and educational attainment, this study aims to extend this link to 

pregnancy loss or abortion by incorporating the parents’ and respondents’ nativity as  

confounding variables.  
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In nutshell, the above review of literature indicates a need to consider a set of socio-

demographic variables while investigating the factors for non-live births. Building on this, 

the study considers adding a list of socio-demographic variables. The study divided the set 

of socio-demographic variables into confounders and covariates. Confounders are not 

time-varying variables; covariates can be time-varying variables (Lee and Burstyn 2016). 

After a careful review of the literature, the confounders for this study included race, 

parental education, childhood household income, and parents’ and respondents’ nativity 

status. The covariates also included age at the time of pregnancy, education before 

pregnancy, and marital status before pregnancy.  

3.2 Theoretical Framework 

This study is guided by ecological system theory and life-course theory. The 

ecological system aided in focusing on an expanded version of the ACEs scale to capture 

a more comprehensive understanding of early life adversities. The life-course theory 

guided about how childhood experiences can influence adulthood and guided this study 

to explore the relationship between ACEs and pregnancy outcome and pregnancy 

decisions. A complete detail about these theoretical frameworks has been provided in 

Chapter II under the heading of “Theoretical Framework”. However, it is briefly 

discussed here.   

3.2.1 Ecological System Theory 

Ecological system theory is introduced by Bronfenbrenner (1979). 

Bronfenbrenner discussed four systems that function like layers in society, including the 

microsystem, mesosystem, exosystem, and macrosystem. All four are further embedded 

in a chronosystem representing an era in which an individual grows up, reflecting the 
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changes over time. It entails how child development is affected by specific time points or 

events, such as parent divorce, which may influence significant changes in a child’s 

family structure, impacting their development over time.  

3.2.2 Social Stress Theory 

Social stress theory within sociology highlights how social conditions induce 

stress, particularly affecting disadvantaged groups (Nurius et al. 2013; Pearlin et al. 

2005). Stress from life events falls into two categories: acute, short-term adversities, and 

chronic, recurring traumas. Stress proliferation theory posits that initial stressors can lead 

to more challenges over time. For instance, ACEs increase susceptibility to secondary 

stressors, compounding adverse health outcomes independently or cumulatively. Low 

SES exacerbates childhood adversity, impacting long-term health and potentially 

spanning generations. These chronic stressors affect biological and psychosocial 

development influencing health outcomes and potentially leading to non-live births 

(Cundiff et al. 2013; McEwen and Gregerson 2019). 

In addition to incorporating variables capturing respondents' socioeconomic 

status, this study also included measures of depressive symptoms, beyond clinical 

diagnoses of depression. Not all individuals experiencing depressive symptoms receive a 

formal diagnosis. Depressive symptoms and ACEs are known to affect health outcomes, 

including those related to pregnancy. Therefore, given the correlation between chronic 

stress and ACEs, the study ensured to account for these factors in its model.  

3.2.3 Life-Course Theory: Health Development 

The Life-Course Theory emphasizes the changes in individual life over time, 

focusing on the timing and temporal context of individuals' lived experiences and how 
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these experiences can influence personal development and well-being over time (Elder 

1998; Elder, Johnson, and Crosnoe 2003). To read the life course theory in detail, please 

see Chapter II, heading “Theoretical Framework”.  .  

The life course theory introduced by Elder was further expanded by Halfon and 

Hochstein (2002) to incorporate the health development trajectory with life. This theory 

is known as Life Course Health Development (LCHD). In addition, LCHD also 

resembles the social determinant perspective of health and ecological system theory. The 

LCHD framework describes four main principles. The first principle denotes that health 

is influenced by multiple determinants including genetic, biological, and socio-economic 

determinants. Health changes over time and with the age of a person. The second 

principle emphasizes that health development is an adaptive process. The adaptive 

process depends on multiple interactions of different contexts, including micro and macro 

contexts. The third principle discusses that health trajectories are shaped by cumulative 

protective and risk factors. The last principle discusses how individual health is 

influenced by timing and order of life events including biological, psychological, cultural, 

and historical events.  

So, the four principles of LCHD suggest that early life experiences have a direct 

effect on individual short-and long-term health, particularly it can be summarized or 

grouped into: (i) contextual factors; (ii) risk factors behaviors; and (iii) biological and 

psychological health conditions (Halfon and Hochstein 2002). So, based on these, this 

study explored the relationship of ACEs with the inclusion of socio-demographics 

contextual variables (age and time of pregnancy, marital life, educational attainment), 
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risk factors (smoking and alcohol drinking), and health conditions (chronic health 

conditions and depressive symptoms) to predict pregnancy loss and abortion.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

To summarize, building on the aforementioned literature and theoretical 

framework, this study aims to explore the association of ACEs, measured using an 

extended ACE scale, with a list of covariates, and a set of confounders, as shown in 

Figure 3.1. A list of covariates included women’s socio demographic time-variant factors 

(age at time of pregnancy, educational level before pregnancy, and marital status before 

pregnancy); health conditions (chronic health conditions, depressive symptoms before 

Figure 3.1:  Conceptual Framework of the Study - Association between Non-Live Births and 

Adverse Childhood Experiences:  Role of Socio-Demographics and Health related Risk Factors 

Pregnancy Outcome  

(Live births versus pregnancy loss) 

 (Live births versus abortion) 

Set of Confounders 

• Race  

• Parents’ Education 

• Parent’s Income 

• Parent’s Nativity 

• Respondent’s Nativity 

Adverse Childhood Experiences (ACEs)  

(Extended ACE Scales) 

List of Covariates 

Women’s socio-demographics time-variants: 

• Age at Time of Pregnancy 

• Educational Level Before Pregnancy 

• Marital Status Before Pregnancy 

Health conditions: 

• Chronic Health Conditions  

• Depressive Symptoms Before Pregnancy 

Health risk behaviors: 

• Alcohol Drinking Before Pregnancy 

• Smoking Before Pregnancy 



89 
 

pregnancy); and health risk behaviors (alcohol drinking before pregnancy, and smoking 

before pregnancy). A set of confounders included race, childhood household income, 

parents’ education, parents and respondents’ nativity (referring to being born in the 

United States or in another country).   

3.3 Research Hypotheses 

Leveraging the previously discussed studies and theoretical concepts, the 

alternative hypotheses of this study are: 

• H1: With the incremental inclusion of covariates such as women's socio-

demographic characteristics, health conditions, and health behaviors, the 

association between ACEs and pregnancy loss persists, even when 

adjusting for  confounders.  

• H2: With the incremental inclusion of covariates such as women's socio-

demographics characteristics, health conditions, and health behaviors, the 

association between ACEs and abortion persists, even in the presence  of 

confounders.  

• H3: With the incremental inclusion of covariates such as women's socio-

demographics characteristics, health conditions, and health behaviors, the 

association between ACEs and non-live births persists, even in the presence 

of confounders. 

In addition to testing the third hypothesis (H3), the study provides a comparative 

view of how non-live birth hypothesis can provide a more holistic set of factors 

predicting pregnancy loss and abortion, especially when utilizing data from social 
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surveys that are prone to abortion stigma, subsequently distort survey data or 

information on both abortion and miscarriage.    

3.4 Methods 

3.4.1 Data 

This study utilized a nationally representative secondary data analyses of the 

“National Longitudinal Study of Adolescent to Adult Health (known as Add Health)”, 

United States This study utilized publicly available dataset of Add Health from wave I 

(1994-1995) to wave IV (2008-2009). Pregnancy related information is used from wave 

IV dataset, while all other covariates data was used from wave I to wave IV.  The 

documentation of the Add Health implementation procedures for all waves is available on 

the Add Health website2. 

3.4.2 Study Population 

After applying exclusion criteria to filter data to get first pregnancies, as discussed 

in Chapter 1, the analytical sample had data for 1794 women with a history of 4213 

pregnancies, of which only 2420 were first pregnancies. However, in this chapter, I  was 

using time-variant variables. Thus, I dropped cases to avoid temporality issues (Grimes 

and Schulz 2002; Hennekens and Buring 1987). For example, if measuring the effect of 

smoking, assessed in 1995, on pregnancy outcomes from 1990, this temporal disparity 

may lead to causal ambiguity, as smoking behavior was measured after the pregnancy. 

Thus, all pregnancies and their corresponding IDs reported before 1995 were excluded 

 
2 www.cpc.unc.edu/addhealth  

http://www.cpc.unc.edu/addhealth
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from the dataset. As a result, the final sample for this study consisted of 2291 first 

pregnancies. 

3.4.3 Measures 

3.4.3.1 Dependent variable 

The dependent variable was pregnancy outcome (live versus non-live birth, 

pregnancy loss, and abortion) measured based on the question, “How did this pregnancy 

end”? For disaggregated analysis, it is divided into two variables: pregnancy loss and 

abortion. Pregnancy loss includes cases of miscarriages, stillbirth, and ectopic or tubal 

pregnancy. While abortion represents volunteer termination of pregnancy. Non-live births 

represent total cases of pregnancy loss and abortion. The details are given in chapter 1.  

3.4.4 Independent variable  

ACEs were measured through an extended ACE scale (1=exposure to ACE, 0=no 

exposure), which includes 14 categories. To read details about ACE composition, please 

see Chapter II, method section.  

3.4.5 Covariates 

The selected covariates reflected three types of information: (i) Individual time-

variant characteristics include age at the time of pregnancy, education before pregnancy, 

and marital status before pregnancy; (ii) health condition includes chronic health 

conditions and depressive symptoms before pregnancy; and (iii) health risk behaviors 

including alcohol drinking and smoking before pregnancy. The details about these 

variables are given below.  

Age at Time of Pregnancy: The year of pregnancy is given in the wave 4 pregnancy file. 

To calculate the age at the time of pregnancy, I used the birth dates given in wave IV and 
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then traced back to wave 1 to check accuracy. This is because, according to Add health 

guidelines, the birth dates were corrected during wave IV3 . After that, the birth year was 

subtracted from the reported year of pregnancy to get the age at the time of pregnancy.  

The age at the time of pregnancy was categorized into three intervals: 11-17 years, 18-28, 

and 29-33 years.  

Married before Pregnancy: For each pregnancy, the women were asked to report 

whether they were “married to each other at the time of (pregnancy/birth),” coded 1 as 

married, and 0 as not married.  

Education before Pregnancy: In every wave, the women were asked to report either 

which grade they were in or what were the highest grades or years of regular school they 

completed. The categories started from 8th grade or less (coded as 1) to completed post 

baccalaureate professional education (coded as 13). In this study, education was treated 

as categorical variable, representing: (i) less than high school; (ii) high school, (iii) some 

college, and (iv) bachelor and more education. The exact educational status of 

respondents at the time or within a few months before pregnancy was not directly 

queried. Therefore, the most recent available information prior to the pregnancy year was 

utilized as a proxy- substitute for the exact education status before pregnancy. 

Chronic Health Conditions: In wave III and wave IV, several questions were added to 

gauge the chronic health conditions of the respondents; they were asked whether they 

have ever been diagnosed with (1) asthma, chronic bronchitis, or emphysema; (ii) cancer 

or leukemia; (iii) depression; (iv) diabetes; (v) high cholesterol, triglycerides or lipids; 

 
3 check website for details: https://addhealth.cpc.unc.edu 
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(vi) high blood pressure or hypertension; and (vii) post-traumatic stress disorder or 

PTSD. The responses were recorded as binary- “Yes” (coded as 1) and “No” (coded as 

0). Then, a summative score was created to count the number of chronic diseases 

diagnosed in respondents                   . Finally, a binary variable is created to represent the 

two groups of women, (i) who were never diagnosed with any type of chronic health 

condition (coded as 0), and (ii) the women having at least one or more diagnosed 

conditions (coded as 1). This binary variable is used as a proxy for chronic health 

conditions before pregnancy.  

Depressive Symptoms before Pregnancy: In each wave, a list of questions resembling 

the depressive symptomatology scale was developed by the Centers for Epidemiologic 

Studies-Depression Scale (CES-D). The data was dichotomized at the clinically relevant 

cut-points: a 24 or above score for wave 1 and wave II reflecting moderate to severe 

symptoms, while a score of 11 or more for wave III and IV reflecting moderate to severe 

symptoms was used as suggested in previous studies (Nkansah-Amankra 2018; Rushton 

2002). The most recent available information about depressive symptoms prior to the 

pregnancy year was utilized as a proxy- substitute for the exact depressive symptoms 

before pregnancy.  

Alcohol Drinking Before Pregnancy: In each wave, the respondents were asked, “How 

many days did they drink alcohol during the past 12 months?” The responses “none” and 

“1 or 2 days in the past 12 months” were considered as no alcohol use for this study, 

while two or three days a month to drink it every day is considered as “yes they drink 

alcohol (coded as 1).” The exact drinking alcohol behavior was not measured so the most 
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recently available information was utilized as a proxy- substitute for the precise alcohol 

drinking before pregnancy.  

Smoking before Pregnancy: To assess the smoking behaviors, the respondents were 

asked in each wave, “how many days did they smoke cigarettes during the past 30 days?” 

The responses were categorized into” no smoking (coded as 0), and smoke more than one 

day to every day of the month (coded as 1). The exact smoking behavior was not 

measured, so the most recent available information was utilized as a proxy- substitute for 

the precise smoking behavior before pregnancy.  

3.4.6 Confounders 

The confounding variables included race (non-Hispanic white, non-Hispanic black, 

Hispanics, and other races), childhood household income (Log: range from 0 to 6.8), 

parents education (1 to 9, from less than 8th grade to 9 professional degrees), parents 

foreign-born (0=native, 1= non-native), respondent foreign born (0=native, 1= non-native).  

3.4.7 Sensitivity Analysis  

As exact data prior to pregnancy on key measures - education, chronic health 

conditions, depressive symptoms, alcohol consumption, and smoking - were unavailable, 

two options were considered: the first was to utilize data from Wave I (1994-1995) to 

consider it as measuring teenage factors influencing pregnancies occurring later until 

wave IV (2007-2008); the second was to use data from each wave on the mentioned 

measures as a proxy for pre-pregnancy information on these factors. Analyses were 

conducted to make a final decision. So, the model fits, including the Akaike Information 

Criterion (AIC) and Bayesian Information Criterion (BIC), were calculated. The model 

incorporating pre-pregnancy information (AIC= 2631.33; BIC= 2723.12) on the 
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mentioned variables demonstrated lower AIC and BIC values, indicating a better fit than 

the teenage-related information (AIC=2637.64; BIC=2729.43) model. Consequently, I 

opted to utilize the variables containing information from before pregnancies in our 

analysis.  

In addition, the chronic health condition was not representing information before 

pregnancy rather reporting “ever diagnosed” conditions. Thus, a sensitivity analysis was 

conducted to assess whether it changes the association between variables with or without 

adding “chronic health conditions” in the model. A change in estimates were noticed but 

the statistical significance remained the  same for all covariates, Figure 3.3 presents the 

findings of logistic regression without adding variable chronic health conditions. It 

reflects that this study has robust findings.  

3.4.8 Statistical Analysis  

The outcome variable was dichotomized, so logistic regression was used to 

answer the research question using the R and Generalized Linear Models (GLM) 

package. Data on covariates and confounders has some missing values (Figure 2.6), so, 

the Multiple imputations (MI) with chained analysis were performed using multivariate 

imputation by chained equation (mice package) and created 30 multiply imputed datasets 

with 15 iterations to address missing data on other variables. Multiple imputation was 

used only for independent and confounder variables, the cases having missing data on 

pregnancy outcomes were removed as it does not have information on other variables as 

well, such as year and marital status at time of pregnancy. During the multiple imputation 

process, all study variables were included in the imputation model to determine the most 

likely distribution of missing values.  
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The unweighted descriptive statistics are presented in percentages, mean, and 

standard deviations. The bivariate and multivariate analyses represent weighted Odds 

Ratios (ORs) and Adjusted Odds Ratios (AORs). Univariate and multivariate logistic 

regression was used to gauge the association between non-live births (also disaggregated 

into pregnancy loss and abortion) and the independent variables ACE, individual time-

variant characteristics, health conditions, and health risk behaviors. A list of confounders 

was also included in the model. Variables were inserted stepwise, manually, and model-

wise. 

3.5 Results and Interpretations 

Table 3.1 describes descriptive statistics for the analytical sample. A total of 18.7 

women had their pregnancies ended in pregnancy loss, and 16.6 percent terminated their 

pregnancies through abortions. So, overall, a total of 35.3 percent of women experienced 

non-live births during their first pregnancies. Among women who reported abortion, a 

majority (93.7 percent) reported to have history of ACEs. In comparison, a slightly smaller 

percentage (85.3 percent) of women who had pregnancy loss had history of ACEs. On 

average, the women were exposed to almost three types of ACEs, reported by women who 

experienced pregnancy loss [Mean=2.6; SD=2.0] and those who opted for abortion 

[Mean=2.9; SD=1.9].  

Emotional abuse was the most frequently occurring ACE, with 54.6 percent 

reported by those who had abortions, and a slightly smaller percentage (47.4) reported by 

the women who had pregnancy loss. Living in foster homes (2.0 percent) was the least 

frequently occurring ACE. A majority of the women (51.1 percent) identified themselves 

as non-Hispanic white, followed by 32.8 percent who were non-Hispanic black (Table 3.1).   
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Among those who reported pregnancy loss, a majority (85.7 percent) of them had 

their first pregnancy between 18 and 28 years old, 63.0 percent completed their high school 

education, 69.3 percent were married, 51.2 percent had at least one chronic health 

condition, 35.2 percent had depressive symptoms, 67.0 percent reported alcohol 

consumption, and 81.8 percent reported  smoking (Table 3.1).  

Among those who had abortion, a majority (86.4 percent) of them had their first 

pregnancy between 18 and 28 years old, 55.4 percent completed their high school 

education, 38.8 percent were married, 33.2 percent had at least one chronic health 

condition, 33.2 percent had depressive symptoms, 74.1 percent reported alcohol 

consumption, and 80.2 percent reported smoking (Table 3.1).  

Table 3.2 presents model-wise logistic regression analysis for pregnancy loss. 

Model 1 presents OR for all independent variables. Model-2 to model-9 depicts adjusted 

analysis with stepwise inclusion of independent variables after controlling with a list of 

confounders. The findings reflect that the exposure to ACEs as an independent factor or 

adjusted for covariates and confounders was not significantly associated with  pregnancy 

loss. However, women aged between 29-33 years at the time of pregnancy [OR=2.33; 

95% CI: 1.28- 4.25] and chronic health conditions [OR=1.21 95% CI: 1.08- 1.36] were 

found to be significantly associated with an increasing risk of pregnancy loss. The 

relationship persisted and the effect of both variables increased on the adjusted models.  

Table 3.3 illustrates the relationship between exposure to ACEs and covariates 

with abortion. The exposure to ACEs increased the likelihood of opting for abortion by 

3.15 [95% CI:  1.94-5.13] times on univariate analysis, and the relationship persisted 

[AOR=2.51; 95% CI: 1.49- 4.21] ever after controlling effects of covariates and 
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confounders. To be married before pregnancy lowered the likelihood of having an 

abortion by 0.30 times [95% CI: 0.19- 048] on univariate analysis and by 0.31 times 

[95% CI: 0.18- 0.54] on adjusted analysis. Drinking alcohol before pregnancy could also 

increase the likelihood of having abortion 1.68 [95% CI: 1.19- 2.39], as appeared in 

univariate analysis, the relationship persisted [AOR=1.78; 95% CI: 1.20- 2.65] even after 

controlling the effect of covariates and confounders. Women aged 29-33 years and 

women with a bachelor’s degree or higher before pregnancy had a statistically significant 

association on the univariate analysis for abortion but lost their significance on adjusted 

analysis.  

The overall analysis (see Table 3.4) by utilizing the term non-live birth provided a 

good overview for exploring the relationship of ACEs with pregnancies that were not 

ended as live births. Overall, all the covariates that had appeared to be significant on 

disaggregated analysis on abortion and pregnancy loss, appeared to be significantly 

associated in predicting non-live births but it reflected variation in effect size and model-

wise. Such as, the exposure to ACEs was reported to be a significant predictor [OR=1.59; 

95% CI: 1.21- 2.09] of non-live birth as an independent factor, though estimates 

attenuated [AOR=1.40;  95% CI: 1.05- 1.88] but remained statistically significant even 

after adjusting with individual level time-variant variable, health conditions, health risk 

behaviors, and list of confounders (time-invariant variables).  On univariate analysis, the 

relationship between women aged 29-33 at the time of pregnancy and non-live birth 

appeared insignificant [OR=1.18; 95% CI: 0.73- 1.93]. However, it turned out to be a 

significant predictor [AOR=1.86; 95% CI: 1.05- 3.31] when education before pregnancy 

was added to the model and remained significant [AOR=2.21; 95% CI: 1.21- 4.01] in the 
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final model adjusted with all covariates and confounders.  Educational level, bachelor’s 

and more before pregnancy was significantly associated with lower odds of non-live birth 

[OR=0.48; 95% CI: 0.27-0.88] and when adjusted for the first time in in model-4 it 

remained significant [AOR=0.36; 95% CI: 0.18-0. 72], but it lost significance in the final 

model adjusted for all covariates and confounders. Marriage before pregnancy  

significantly decreased the likelihood of non-live births [OR=0.60; 95% CI: 0.47- 0.78] 

on univariate analysis, and the association remained after adjusting for all covariates and 

confounders.  Similarly, having chronic health conditions increased [95% CI: 1.04- 1.26] 

the likelihood of having non-live births on univariate analysis by 15 percent, and it 

remained significant in the final model. Drinking alcohol before pregnancy increased the 

likelihood [OR=1.29; 95% CI: 1.00- 1.66] of having non-live births on univariate 

analysis but was not statistically significant in the final adjusted model (Table 3.4).  

In brief, to conduct a comparative analysis among pregnancy outcomes using the 

final model with covariates and confounders, I reproduced the results into OR plots, as 

depicted in Figure 3.2, mirroring the data presented in the three tables [0.2, 0.3, and 0.4]. 

Figure 3.2 illustrates that reporting ACEs was associated with  a 1.40-fold [95% CI: 1.05- 

1.89] increase in the odds of non-live births after adjusting for covariates and 

confounders. The disaggregated analysis suggests that women who reported ACEs did 

not have a significant risk of pregnancy loss, but they were 2.51 times [95% CI: 1.50- 

4.26] more likely to have an abortion compared to women with no ACEs.  Moreover, 

overall, in the adjusted analysis, women aged 29-33 years at the time of pregnancy were 

associated with a 2.21-fold [95% CI: 1.14- 3.84] increase in the likelihood of having a 

non-live birth. In the disaggregated analysis, women aged 29-33 years at the time of 
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pregnancy were 3.41 times  [95% CI: 1.55- 6.68] more likely to experience pregnancy 

loss than women in younger age group (11-17 years old)  and none of the age groups was 

significantly associated with abortion. Similarly, on overall analysis, reporting  chronic 

health conditions was associated with 1.22 times increase in the [95% CI: 1.04- 1.27] 

likelihood of having a non-live birth, while on disaggregated analysis, chronic health 

conditions were associated with a 1.36 [95% CI: 1.08- 1.37] times increase in the 

likelihood of  pregnancy loss on disaggregated analysis, but the association was 

insignificant with abortion. Being married decreased the likelihood of non-live births by a 

factor of 0.61. On disaggregated analysis, being marriage decreased the likelihood of 

having an abortion by 69% [95% CI: 0.18- 0.54] but it had an insignificant association 

with pregnancy loss.  Drinking alcohol before pregnancy was found to be only relevant to 

abortion, increasing the risk of having an abortion by 78 percent [AOR 1.78; 95% CI: 

1.20- 2.65]. 

3.6 Discussion  

This study tested three hypotheses to determine if there was a statistically significant 

association between exposure to ACEs after controlling for a list of covariates and 

confounders, and: (i) abortion; (ii) pregnancy loss; and (iii) non-live births. The study 

supported the hypotheses related to abortion and the overall analysis using the term non-

live births (referring to the third hypothesis). However, My study found no association 

between ACEs and pregnancy loss.  

My study found that having a history of ACEs is significantly associated with 

abortion compared to women with no ACEs. Marital status and alcohol drinking were 

predictors of abortion in adjusted models. It is important to recognize that marital status and 
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alcohol consumption are not merely individual behaviors or choices; they are deeply intertwined 

with structural inequalities. For instance, data shows that 85% of those seeking abortions were 

unmarried (Kortsmit 2021), and  statistics on marital status described that  59% of Black adults 

aged 25 to 54 were unpartnered or unmarried in 2019, a higher proportion compared to other 

racial groups in the US (Parker 2021). It illustrates how certain groups are disproportionately 

affected by societal and economic pressures that shape their marital status and, consequently, 

their reproductive decisions. Additionally, alcohol consumption, often linked to stress and 

trauma, is influenced by socioeconomic factors (Collins 2016; Pabayo et al. 2021). Research 

indicates that adolescents in urban areas with significant neighborhood income disparities are 

more likely to consume alcohol (Pabayo et al. 2021), highlighting how these behaviors are shaped 

by broader social and economic environments. These findings suggest the need to view 

reproductive choices and health behaviors within the context of structural inequalities rather than 

as purely individual decisions. It suggests that financial and resource constraints significantly 

influence reproductive behavior, reinforcing the importance of addressing these systemic issues to 

understand and support women's health choices more effectively. 

 However, my study did not find any association between women with a history of 

ACEs and pregnancy loss. However, chronic health conditions before pregnancy and 

women aged 29-33 years at the time of pregnancy were associated with an increased risk 

of pregnancy loss on adjusted analysis compared to women with no health conditions and 

women aged 11-17 years respectively. Nevertheless, on overall analysis, my  study found 

that exposure to ACEs increased the likelihood of non-live births, but it did not provide a 

more holistic set of predictors. and  

The finding related to pregnancy loss is contrary to the study conducted by Kerkar 

et al. (2021) in the United Sates as their study reported an association between ACEs and 
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pregnancy loss. However, the findings are partially aligned with a study conducted in the 

United States, which explored child maltreatment (similar to 5 types of ACEs used in this 

study) in relation to stillbirth (Freedman et al. 2017).  Regarding abortion, the findings 

are aligned with a study conducted by Bleil et al. (2011) in the United States and Haddad 

et al. (2021) in France, reporting the positive association between ACEs and abortion 

after adjusting the analysis for confounders.  

In univariate analysis, the relationship between women aged 29-33 years at the 

time of pregnancy showed a significant decrease: (i) in the risk of pregnancy loss; and (ii) 

the likelihood of having abortion compared to women as compared to women in younger 

age 11-17 years old .  This association persisted after adjusting for all other variables in 

the model with pregnancy loss, but it was not significantly associated with abortion. 

However, in the overall analysis of non-live births, a noteworthy pattern emerged. 

Initially, the relationship between women aged 29-33 years and non-live births appeared 

insignificant. However, it emerged as a significant predictor and remained so in the final 

adjusted model (model-9).  

Being married before pregnancy was statistically significant in lowering the 

likelihood of non-live births on univariate analysis, and the association remained 

persistent even after adjusting for all covariates and confounders. However, the 

disaggregated analysis reflects that it was significantly associated with abortion, but not 

to pregnancy loss. The analysis for marital status was adjusted by previous studies 

exploring the relationship between ACEs with pregnancy loss (Freedman et al. 2017; 

Kerkar et al. 2021) and abortion (Bleil et al. 2011) , but they just used it as confounder 

and  did not present its estimates. 
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  In this study, I found that exposure to chronic health conditions increased the 

risk of pregnancy loss after adjusted for all covariates and confounders, however it 

showed no association with abortion. These findings are aligned with previous studies 

that explored an independent link of chronic health conditions with pregnancy loss 

(Quenby et al. 2021; Sibai 2002). However, these findings should be interpreted 

cautiously, as chronic health conditions are sensitive to temporal order. This study used 

chronic health conditions as a proxy for health conditions preceding pregnancy. 

Therefore, while the results provide valuable insights, their interpretation should consider 

the inherent limitations of using proxy measures. The significant association suggests it is 

worthwhile to include chronic health conditions in the model to examine their impact on 

pregnancy loss while exploring the relationship between ACEs and pregnancy loss. 

Nevertheless, in overall analysis, exposure to chronic health conditions also appeared to 

be significantly associated with non-live births in both univariate and multivariate 

analyses. 

Drinking alcohol before pregnancy increased the chances of having non-live 

births on univariate analysis, but it lost significance on the final adjusted model for non-

live births. The findings are aligned with Freedman et al. (2017) who reported that 

alcohol use was not associated with stillbirths compared to women with live births on 

adjusted analysis with ACEs. However, alcohol use was found to be associated with  

abortion. A study conducted in Russia found similar results, they found that drinking 

alcohol is associated with repeated abortions (Keenan et al. 2014). Another study 

conducted in Spain explored the relationship of alcohol consumption availability in the 
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region and its relationship with abortion rates, and found a positive correlation between 

them (Gil-Lacruz, Gil-Lacruz, and Bernal-Cuenca 2012).     

Smoking appeared insignificant in all models. The findings are partially aligned 

with previous studies. The study by Freedman et al. (2017) did not include smoke in the 

adjusted model for confounding, but it did provide an insignificant association (P = .69) 

between smoking stillbirth and women with healthy live births.  

One of the objectives of this study was to determine if overall data analysis 

(referring to non-live births) could provide holistic information applicable to both 

pregnancy loss and abortion. On one side, the findings of this study suggest that data 

from social surveys may need an additional step: providing both overall and 

disaggregated analyses to detect variations in predictors and provide recommendations 

accordingly. For instance, this study did not find a relationship between ACEs and 

pregnancy loss, contrary to four studies conducted in the United States reporting a partial 

or full association of ACEs with pregnancy loss (Freedman et al. 2017; Hillis et al. 2004; 

Kerkar et al. 2021; Merrick et al. 2018). However, ACEs appeared to be significantly 

associated with non-live births in the overall analysis, which signals that this approach 

might provide a chance to determine whether this association is influenced by potential 

misreporting of abortion and pregnancy loss –miscarriages and stillbirths. Another 

noteworthy finding was related to chronic health conditions. The chronic health 

conditions appeared significant in overall analysis (non-live births); while the health 

conditions did not show a significant association with abortion in disaggregated analysis. 

Though previous studies conducted in United States have indicated that a substantial 

percentage of women seek abortion due to their poor mental, physical, or chronic health 
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conditions (Biggs et al. 2013; Finer et al. 2005). So, one of the reasons for this 

insignificance of chronic health conditions with abortion in this study suggests that it 

might happened due to underreporting of abortion. In contrast, in the overall analysis of 

non-live births, the results suggest that this outcome is not significantly associated with 

many of the predictors that were found significant in disaggregated analysis, which 

suggests that the overall analysis may not be a best approach to follow in future studies. 

Rather, there is need to test different data methods and reduce abortion stigma in order to 

obtain accurate reporting on abortion. 

To effectively reduce both pregnancy loss and support informed abortion choices, 

reproductive health care policies must adopt a comprehensive strategy. This strategy 

should focus on improving pre-pregnancy factors such as health and socio-economic 

conditions, which play a crucial role in maternal and fetal health. Additionally, the 

healthcare policies must address and aim to reduce the structural inequalities that children 

face, which can have long-lasting impacts on their health and well-being. Creating a more 

equitable society and providing robust healthcare support systems can improve 

reproductive health outcomes and empower individuals to make informed decisions about 

their pregnancies. 

There are some limitations in this study. The results should be interpreted 

considering certain methodological features of the study, such as the measured variable 

being used as a proxy variable due to not having exact data a year or two years before 

pregnancy. This study utilized binary variables of ACE based on an extended ACE scale. 

Still, cumulative or binary variables are imprecise instruments that do not provide the 

additive ACE score, ignoring the severity and timings, pairing, and type of ACE. Future 
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research may explore the timings and synergetic pairing of ACEs with pregnancy loss 

and abortion. In addition to the retrospective ACE measure, as discussed in Chapter 1, the 

self-reported data may introduce measurement errors due to underreporting or 

misreporting. Considering  reporting gaps in abortion data, this study aimed to investigate 

the factors contributing to all pregnancies that did not result in live births by using the 

term 'non-live birth', thereby avoiding erroneous reporting of factors related to abortion 

and pregnancy loss. However, this approach also has limitations, as it may introduce 

ambiguity in understanding specific factors associated with abortion and pregnancy loss, 

especially in cases where disaggregated analysis is not provided. So, the findings should 

be generalized cautiously and considered as prevalence of ACEs in order to create 

policies to counter their negative effects.  Finally, the statistical models in this study did 

not include variables that could otherwise account for the observed effects of ACEs, 

including biomarkers, genetic, epigenetic, and biological factors.  

3.7 Conclusion  

My study found a significant association between ACEs and abortion but did not find 

a significant  association between ACEs and pregnancy loss, after adjusting analysis with 

a list of covariates and confounders. However, the overall analysis, using the term non-

live birth, showed a statistically significant association between ACEs and non-live 

births. Marital status and alcohol drinking were significant predictors of abortion in 

adjusted models. However, reporting chronic health conditions before pregnancy and 

being ages 29-33 years at the time of pregnancy were associated with an increased risk of 

pregnancy loss on adjusted analysis compared to women with no health conditions and 

women aged 11-17 years old). Nevertheless, on overall analysis, my study did not 
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provide  a more holistic set of predictors therefore, it may not be a good methodology to 

follow in future studies. However, the age at the time of pregnancy, chronic health 

condition, marital status before pregnancy, and drinking alcohol before pregnancy were 

significantly associated with non-live births.  

The findings suggest the need to broaden the scope of pre-pregnancy care beyond 

childbearing age to encompass childhood (Dean et al. 2014). Thus, this study emphasizes 

the need to create safer environments for children, particularly girls, given that the effects 

of childhood adversities influence pregnancy outcomes. The findings suggest screening 

for ACEs in healthcare settings and schools. However, the study also reinforced that 

screening for ACEs may not be used as a “diagnostic tool but as a powerful surveillance 

tool that can facilitate healthcare culture to provide trauma-informed care” (Dube 2018; 

Oral et al. 2016). Furthermore, it highlights the necessity of screening women during 

adolescence for chronic health conditions and negative health behavior to tailor early 

interventions that can reduce subsequent risks of negative pregnancy outcomes.  

My study found that ACEs are associated with a higher risk of having an abortion 

in adjusted analysis. The findings of this study highlight the importance of accounting for 

childhood experiences by employing a life-course perspective and their 

interconnectedness of social, psychological, and biological factors  in shaping 

reproductive outcomes, advocating for comprehensive approaches that consider the 

entirety of individuals' life experiences. The findings of this study suggest that access to 

safe abortion is crucial, especially for women with a history of social adversities and 

complex backgrounds, who might be experiencing cumulative disadvantages that they do 

not want to transmit to the next generation. Previous studies found that many women 
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seek abortion due to socio-economic hardships and several other complex but interrelated 

factors (Biggs et al. 2013; Chae et al. 2017; Finer et al. 2005; Foster et al. 2022). Extant 

scholarship suggests that women who were denied abortion faced increased economic 

hardship  compared to those who received an abortion  (Biggs et al. 2013; Foster et al. 

2022), and also exacerbated present health, including chronic, conditions (Gerdts et al. 

2016; Ralph et al. 2019). Additionally, a significant proportion of children who 

experienced poor maternal bonding (a part of ACEs, involving neglect) and lived in 

subjective poverty were born to women who were denied abortions compared to those 

born to women from subsequent pregnancies after receiving abortion (Foster et al. 2018). 

Previous literature has already explored that abortion bans can lead to increased 

pregnancy related-mortality, pregnancy complications, and maternal morbidity (Harper, 

Riddell, and King 2021; Pribilsky 2007; Stevenson 2021; Stevenson and Coleman-

Minahan 2023). Therefore, ensuring access to safe abortion is crucial not only to meet the 

needs of women seeking such services but also to break the cycle of cumulative 

disadvantage women with a history of ACEs already faced, and promoting reproductive 

health equity. 
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3.8 Tables and Figures: Chapter III 

Table 3.1: Descriptive Statistics of Add Health Sample (N=2291*) 

Variables 

 

Live 

Births 

(N=1482) 

% or  

mean 

(SD) 

Non–Live Births (NLBs) 

Pregnancy 

Loss 

(N=428) 

% or 

mean (SD) 

Abortion 

(N=381) 

% or  

mean (SD) 

Total 

NLBs 

(N=809) 

% or  

mean (SD) 

Pregnancy Outcome 64.7 18.7 16.6 35.3 

 

Adverse Childhood Experiences (ACEs) 

    

   Extended ACE Scale -Continuous 2.4 (1.9) 2.6 (2.0) 2.9 (1.9) 2.7 (1.9) 

   Extended ACE Scale - Binary 83.7 85.3 93.7 89.2 

   Emotional Abuse 40.4 47.4 54.6 50.8 

   Physical Abuse 20.5 21.3 26.5 23.8 

   Sexual Abuse 10.2 11.9 14.0 12.9 

   Violent Crime Victimization 17.8 22.4 22.0 22.2 

   Substance Abuse 18.1 16.8 17.8 17.3 

   Parental Divorce 21.4 21.0 27.1 23.8 

   Suicide 6.1 7.3 8.8 8.0 

   Incarceration 21.3 25.5 20.8 23.3 

   Emotional Neglect 24.4 22.6 32.4 27.2 

   Physical Neglect 29.7 29.1 34.4 31.6 

   Foster Home 1.9 3.4 0.3 2.0 

   School Disadvantage 36.0 35.5 37.1 36.2 

   Neighborhood Disadvantage 27.1 25.9 26.4 26.1 

   Social Services Involvement  5.6 7.0 8.3 7.6 

 

Covariates 

    

Age at Time of Pregnancy     

   11-17 years 7.4 4.6 10.2 7.2 

   18-28 years 87.3 85.7 86.4 86.1 

   29-33 years  5.3 9.7 5.3 6.8 

Educational Level Before Pregnancy     

   Less than High School 32.3 30.4 40.2 34.9 

   High School 60.4 63.0 55.4 59.5 

   Some College 3.0 2.8 3.3 3.0 

   Bachelor and more 4.3 3.7 1.1 2.5 

Married Before Pregnancy 70.4 69.3 38.8 61.3 

Chronic Health Conditions  44.9 51.2 46.2 51.2 

Depressive Symptoms Before Pregnancy 34.6 35.2 33.2 34.3 

Alcohol Drinking Before Pregnancy 65.2 67.0 74.1 70.3 

Smoking Before Pregnancy 78.1 81.8 80.2 81.0 
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Table 3.1: Descriptive Statistics of Add Health Sample (N=2291*) 

Variables 

 

Live 

Births 

(N=1482) 

% or  

mean 

(SD) 

Non–Live Births (NLBs) 

Pregnancy 

Loss 

(N=428) 

% or 

mean (SD) 

Abortion 

(N=381) 

% or  

mean (SD) 

Total 

NLBs 

(N=809) 

% or  

mean (SD) 

 

Socio-Demographics  

   Race     

         Non-Hispanic White 59.3 58.3 43.8 51.1 

         Non-Hispanic Black 25.8 27.9 38.3 32.8 

         Hispanics 3.7 3.5 6.6 5.0 

         Other 11.2 10.3 11.3 10.8 

   Parents Education-  

       [reflecting completed GED] 

5.1(2.3) 5.1(2.3) 5.8(2.3) 5.4(2.3) 

   Childhood Household Income 

         [Log: 0 – 6.8] 

3.4(0.8) 3.4(0.9) 3.6(0.8) 3.5(0.9 

   Parents Nativity 12.9 11.4 16.3 13.7 

   Respondent Nativity 5.6 2.5 7.7 4.9 

*unweighted descriptive statistics 

**Percentage for the Kaiser ACE scale is presented outside the brackets, while the percentage for the 

extended ACE scale is enclosed within the brackets. 
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Table 3.2: Logistic regression model-wise for pregnancy loss 

Variables 
Model-1 Model-2 Model-3 Model-4 Model-5 Model-6 Model-7 Model-8 Model-9 

OR AOR^ AOR^ AOR^ AOR^ AOR^ AOR^ AOR^ AOR^ 

ACE – Extended 

Scale [ref =0] 

1.10 

(0.81-1.50) 

1.09 

(0.80-1.50) 

1.17 

(0.85-1.61) 

1.11 

(0.80-1.53) 

1.11 

(0.80-1.54) 

1.06 

(0.77-1.47) 

1.06 

(0.76-1.47) 

1.06 

(0.76-1.47) 

1.05 

(0.75-1.46) 

Age at TP [ref =<17]          

   18-28 years 
1.34 

(0.83-2.17) 
 

1.41  

(0.86- 2.31) 

1.48  

(0.88- 2.48) 

1.46  

(0.87- 2.46) 

1.48  

(0.87- 2.49) 

1.48  

(0.87- 2.49) 

1.47  

(0.87- 2.49) 

1.44  

(0.85- 2.43) 

    29-33 years 
2.33** 

(1.28-4.25) 
 

2.63**  

(1.40- 4.93) 

3.45*** 

(1.72- 6.92) 

3.39*** 

(1.67- 6.86) 

3.54*** 

(1.74- 7.18) 

3.55*** 

(1.75- 7.21) 

3.53*** 

(1.74- 7.19) 

3.41*** 

(1.67- 6.99) 

Education [ref =less than high school]        

    High School 
1.04 

(0.79- 1.36) 
 

 0.94  

(0.69- 1.28) 

0.93  

(0.68- 1.28) 

0.94  

(0.69- 1.29) 

0.94  

(0.68- 1.28) 

0.93  

(0.68- 1.28) 

0.95  

(0.69- 1.30) 

   Some College 
0.63 

(0.26- 1.53) 
 

 0.47  

(0.19- 1.20) 

0.46  

(0.18- 1.19) 

0.48  

(0.19- 1.24) 

0.48  

(0.19- 1.23) 

0.48  

(0.19- 1.24) 

0.52  

(0.20- 1.35) 

   Bachelor and more 
0.82 

(0.43- 1.55) 
 

 0.49  

(0.23- 1.04) 

0.48  

(0.23- 1.03) 

0.50  

(0.23- 1.06) 

0.50  

(0.23- 1.06) 

0.50  

(0.23- 1.06) 

0.57  

(0.25- 1.28) 

Married [ref =not 

married] 

1.05 

(0.81-1.35) 
   

1.06 

(0.79-1.41) 

1.05 

(0.79-1.41) 

1.05 

(0.79-1.40) 

1.05 

(0.79-1.40) 

1.06 

(0.79-1.41) 

Chronic Health 

Conditions [ref =no] 

1.21*** 

(1.08-1.36) 
    

1.35**  

(1.08- 1.70) 

1.35*  

(1.07- 1.70) 

1.35*  

(1.07- 1.70) 

1.36**  

(1.08- 1.71) 

Depressive 

Symptoms[ref =no] 

1.06 

(0.82-1.38) 
     

1.03 

(0.79-1.35) 

1.03 

(0.79-1.35) 

1.0 

(0.75-1.32) 

Alcohol Drinking [ref 

=0] 

1.06 

(0.78-1.44) 
      

1.03 

(0.75-1.41) 

1.00 

(0.72-1.38) 

Smoking [ref =0] 
1.29 

(0.87-1.93) 
       

1.25 

(0.78-1.99) 

Notes: 1*p<0.05; **p<0.01; ***p<0.001 … OR = Odds Ratio … AOR= Adjusted Odds Ratio -- CI: 95% Confidence Interval; ^Additionally adjusted for 

confounders: race, parental education, parents and respondents’ nativity; childhood household income. 
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Table 3.3: Logistic regression model-wise for abortion 

Variables 
Model-1 Model-2 Model-3 Model-4 Model-5 Model-6 Model-7 Model-8 Model-9 

OR AOR^ AOR^ AOR^ AOR^ AOR^ AOR^ AOR^ AOR^ 

ACE – Extended 

Scale [ref =0] 
3.15*** 

(1.94- 5.13) 

3.39*** 

(2.06- 5.58) 

3.26*** 

(1.98- 5.38) 

3.02***  

(1.83- 5.00) 

2.68***  

(1.60- 4.49) 

2.66***  

(1.59- 4.46) 

2.66***  

(1.59- 4.46) 

2.53***  

(1.50- 4.25) 

2.51***  

(1.49- 4.24) 

Age at TP [ref =<17] 

   18-28 years 0.73 

(0.47- 1.13) 
 

0.69  

(0.43- 1.08) 

0.82  

(0.50- 1.35) 

1.02  

(0.62- 1.67) 

1.01  

(0.62- 1.67) 

1.01  

(0.62- 1.67) 

0.99  

(0.60- 1.63) 

0.98  

(0.59- 1.63) 

    29-33 years 0.42* 

(0.20- 0.91) 
 

0.40)*  

(0.18- 0.89 

0.70  

(0.29- 1.71) 

1.21  

(0.47- 3.09) 

1.22  

(0.48- 3.11) 

1.22  

(0.48- 3.12) 

1.15  

(0.45- 2.94) 

1.14  

(0.44- 2.93) 

Education [ref =less than high school]       

    High School 
0.79  

(0.60- 1.04)   
0.74 (0.53- 

1.03) 

0.92  

(0.64- 1.33) 

0.93  

(0.64- 1.33) 

0.92  

(0.64- 1.33) 

0.89  

(0.62- 1.28) 

0.89  

(0.62- 1.28) 

   Some College 
0.61  

(0.25- 1.48)   
0.55  

(0.21- 1.45) 

0.86  

(0.31- 2.37) 

0.86  

(0.31- 2.38) 

0.86  

(0.31- 2.37) 

0.83  

(0.30- 2.29) 

0.84  

(0.30- 2.36) 

   Bachelor and more 
0.14*  

(0.03- 0.65)   
0.14* 

 (0.03- 0.76) 

0.23  

(0.04- 1.27) 

0.23  

(0.04- 1.28) 

0.23 

 (0.04- 1.28) 

0.21  

(0.04- 1.21) 

0.23  

(0.04- 1.28) 

Married [ref =not 

married] 
0.30*** 

(0.19- 0.48) 
   

0.32*** 

(0.18- 0.55) 

0.32*** 

(0.18- 0.55) 

0.32*** 

(0.18- 0.55) 

0.31*** 

(0.18- 0.54) 

0.31*** 

(0.18- 0.54) 

Chronic Health 

Conditions [ref =no] 
1.06 

(0.93- 1.21) 
    

1.08  

(0.83- 1.40) 

1.08  

(0.83- 1.40) 

1.09  

(0.84- 1.42) 

1.09  

(0.84- 1.43) 

Depressive 

Symptoms[ref =no] 
0.99 

(0.74- 1.34) 
     

1.03 

(0.75- 1.43) 

1.02 

(0.73- 1.42) 

1.00 

(0.72- 1.40) 

Alcohol Drinking 

[ref =0] 
1.68** 

(1.19- 2.39) 
      

1.80** 

(1.22- 2.67) 

1.78** 

(1.19- 2.64) 

Smoking [ref =0] 1.21 

(0.81- 1.81) 
       

1.13 

(0.67- 1.91) 

Notes: 1*p<0.05; **p<0.01; ***p<0.001 … OR = Odds Ratio … AOR= Adjusted Odds Ratio -- CI: 95% Confidence Interval; ^Additionally adjusted for 

confounders: race, parental education, parents and respondents’ nativity; childhood household income. 
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Table 3.4: Logistic regression model-wise for non-live births  

Variables 
Model-1 Model-2 Model-3 Model-4 Model-5 Model-6 Model-7 Model-8 Model-9 

OR AOR^ AOR^ AOR^ AOR^ AOR^ AOR^ AOR^ AOR^ 

ACE – Extended 

Scale [ref =0] 

1.59*** 

(1.21-2.09) 

1.61*** 

(1.22-2.13) 

1.65*** 

(1.24-2.18) 

1.54*** 

(1.16-2.05) 

1.48** 

(1.11-1.98) 

1.45* 

(1.09-1.93) 

1.44* 

(1.08-1.93) 

1.41* 

(1.06-1.89) 

1.40* 

(1.05-1.88) 

Age at TP [ref =<17]          

   18-28 years 
0.97 

(0.68-1.38) 
 

0.97 

(0.68-1.39) 

1.08  

(0.73, 1.59) 

1.21  

(0.81- 1.79) 

1.21  

(0.82- 1.80) 

1.21  

(0.82- 1.80) 

1.19  

(0.81- 1.77) 

1.17  

(0.79- 1.75) 

    29-33 years 
1.18 

(0.73-1.93) 
 

1.25 

(0.76-2.08) 

1.86*  

(1.05- 3.31) 

2.30** 

(1.27- 4.15) 

2.34**  

(1.29- 4.22) 

2.34** 

(1.30- 4.24) 

2.25 ** 

(1.25- 4.07) 

2.21**  

(1.21- 4.01) 

Education [ref =less than high school]       

    High School 
0.92 

 (0.74-1.14)   
0.85  

(0.66- 1.09) 

0.94 

 (0.72- 1.22) 

0.95  

(0.73- 1.23) 

0.94  

(0.72- 1.23) 

0.93  

(0.71- 1.20) 

0.93  

(0.72- 1.21) 

   Some College 
0.62  

(0.32-1.21)   
0.49  

(0.24- 1.01) 

0.59  

(0.29- 1.23) 

0.61  

(0.29- 1.26) 

0.60  

(0.29- 1.25) 

0.60  

(0.29- 1.24) 

0.63  

(0.30- 1.31) 

   Bachelor and more 
0.48*  

(0.27- 0.88) 
  

0.36 ** 

(0.18- 0.72) 

0.44 * 

(0.22- 0.88) 

0.45 * 

(0.22- 0.90) 

0.45 * 

(0.22- 0.91) 

0.45*  

(0.22- 0.90) 

0.49  

(0.24- 1.02) 

Married [ref =not 

married] 
0.60*** 

(0.47-0.78) 
   

0.62** 

(0.46-0.83) 

0.61** 

(0.46-0.83) 

0.61** 

(0.45-0.83) 

0.61** 

(0.45-0.83) 

0.62** 

(0.46-0.83) 

Chronic Health 

Conditions [ref =no] 

1.15** 

(1.04-1.26) 
    

1.21** 

(1.01-1.46) 

1.21** 

(1.00-1.45) 

1.21** 

(1.00-1.46) 

1.22** 

(1.01-1.47) 

Depressive 

Symptoms[ref =no] 
1.03 

(0.83-1.28) 
     

1.04 

(0.83-1.31) 

1.04 

(0.83-1.30) 

1.01 

(0.80-1.28) 

Alcohol Drinking 

[ref =0] 
1.29* 

(1.02-1.63) 
      

1.29* 

(1.00-1.66) 

1.26 

(0.98-1.62) 

Smoking [ref =0] 
1.25 

(0.92-1.70) 
       

1.18 

(0.81-1.72) 

Notes: 1*p<0.05; **p<0.01; ***p<0.001 … OR = Odds Ratio … AOR= Adjusted Odds Ratio -- CI: 95% Confidence Interval; ^Additionally adjusted for 

confounders: race, parental education, parents and respondents’ nativity; childhood household income. 

 



114 
 

 

  

 Figure 3.2: Adjusted Odds Ratio (AOR) Plots between Non-Live Births and ACEs (reproduced Model-9) 

 

Notes: ACE= Adverse Childhood Experiences, TP= Time at Pregnancy, BP=Before Pregnancy 
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Figure 3.3: Adjusted Odds Ratio (AOR) Plots between Non-Live Births and ACEs (Without Chronic Health Conditions) 

 

Notes: ACE= Adverse Childhood Experiences, TP= Time at Pregnancy, BP=Before Pregnancy 
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CHAPTER IV 

Intergenerational Pathways: Maternal Early Life Adversities, Unintentional 

Pregnancies and Non-Live Births 
 

4.1 Introduction  

Unintended pregnancies, referring to a pregnancy that was undesired or mistimed, are a 

global concern as the global rate of unintended pregnancies is 64 per 1000 women aged 15-49 

years, including in high-income countries, such as the United States (Bearak et al. 2020). In the 

United States, according to the National Center for Health Statistics (NCHS), the Centers for 

Disease Control and Prevention (CDC), the percentage of unintended pregnancies was 51% in 

2008, and around a 9 percent decline has been noticed after 11 years, as 41.6% of women were 

still experiencing unintended pregnancies in 2019 (Rossen et al. 2023). Decreasing unintended 

pregnancy is a national health priority in the United States under Healthy People 2030 Objective 

FP-01, with a target of a 36.5 percent decrease (NCHS 2021). However, despite previous efforts 

to avert the burden of unintended pregnancies by just improving access to family planning 

resources and services (such as education and access to contraceptives), there has been no 

significant improvement in reducing the percentage of unintended pregnancies (Birgisson et al. 

2015; Torve and Hansen 2023). Due to this, there is growing criticism of the unintended 

pregnancy framework, which depicts it as an adverse outcome that should be prevented (Aiken et 

al. 2016; Auerbach et al. 2023; Potter et al. 2019).  

Instead, there is a need to shift the focus from singular pregnancies to a more holistic life-

course approach by addressing social and structural determinants of health (Auerbach et al. 

2023). Pregnancy intentions are embedded in long-standing structural inequalities and the 

intergenerational transmission of inequalities (Auerbach et al. 2023; Testa et al. 2021). To reduce 
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the burden of unintended pregnancies, it is essential to expand to an approach that links 

improving birth outcomes with creating a better and safer childhood environment to reduce the 

cumulative disadvantage among youth/adult over the years  (Auerbach et al. 2023; Dean et al. 

2014; Hawks et al. 2018; Kane and Margerison-Zilko 2017). Hence, this study aims to capture 

the intergenerational transmission of childhood inequalities to understand their impact on 

pregnancy loss, abortion, or non-live births via the mediated pathway of unintended pregnancies. 

4.1.1 Unintended Pregnancies and Non-Live Births 

The pregnancy intentions are linked with prenatal or pregnancy-related behaviors (Dott et 

al. 2010), influencing pregnancy outcomes (Bearak et al. 2020; Gipson, Koenig, and Hindin 

2008). The scholarship has established the association on how unintended pregnancies can affect 

pregnancy outcomes, particularly non-live births (Aztlan, Foster, and Upadhyay 2018; Bearak et 

al. 2020; Flink-Bochacki et al. 2017; Hall et al. 2017). Such as, a study utilized data from the 

National Survey of Family Growth that is a cross-sectional, nationally-representative United 

States-based survey found that 44.5 percent of miscarriages were related to unintended 

pregnancies (referring to occurring sooner than desired), while 15.3 percent of unwanted 

pregnancies ended in miscarriages (Flink-Bochacki et al. 2017).   

A meta-analysis conducted by Hall et al. (2017) explored that there was limited data to 

investigate the relationship between unintended pregnancies and pregnancy loss or abortion. 

Only eight studies explored and confirmed the association with some variation between 

unintended pregnancies and pregnancy loss. The meta-analysis also reflected that a few studies 

also confirmed the association of unintended pregnancies with a higher likelihood of having 

abortion. The meta-analysis suggested exploring the pathways affecting unintended pregnancies 

utilizing a life-course framework, taking into account mechanisms established well before the 
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pregnancy occurs. This meta-analysis included research articles from the year 1975 to 2015, thus 

having just eight studies reflecting the need to work on exploring the relationship between 

unintended pregnancies and pregnancy loss (Hall et al. 2017) 

Another study, by utilizing country-based surveys, official statistics, and a literature 

review, explored the association between unintended pregnancy and abortion (Bearak et al. 

2020). The same study presented the analysis by income, region, and the legal status of abortion 

between 1990 to 2019. Moreover, the cited study revealed that 61 percent of unintended 

pregnancies ended in abortion, with an abortion rate of 39 abortions per 1000 women aged 15–49 

years. This study highlighted that the proportion of unintended pregnancies ending in abortion 

had increased in the countries where abortion is banned, reflecting that punitive policies are not 

effective (Bearak et al. 2020). 

Unintended pregnancy may be just a one-time phenomenon in a lifetime for some 

women, but it also may be a repeated phenomenon for many other women (Aztlan et al. 2018). 

Considering this, a study by Aztlan et al. (2018) investigated the effects of numerous factors on 

time to subsequent unintended pregnancy, specifically with women who received abortion 

services versus denied ones. This study utilized secondary data based on a 5-year prospective 

cohort study (2008-2010) conducted with women who sought an abortion at one of thirty 

abortion facilities across the United States. The same study found unintended pregnancies are 

linked with non-live births, as one-sixth of subsequent unintended pregnancies ended in 

miscarriage, and 25 percent ended in abortion (Aztlan et al. 2018).  

To wrap up, the above-cited studies reflected that there is an association between 

unintended pregnancy and abortion or pregnancy loss (Aztlan et al. 2018; Bearak et al. 2020; 

Flink-Bochacki et al. 2017; Hall et al. 2017). Previous scholarship described that several studies 
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explored the direct relationship between unintended pregnancies and pregnancy loss or abortion, 

ignoring the effects of different pathways that may reflect unintended pregnancies as part of 

structural inequalities rather individual reproductive decision (Aiken et al. 2016; Auerbach et al. 

2023; Hall et al. 2017; Potter et al. 2019). A meta-analysis covering 40 years of research between 

1975 to 2015 concluded that there is need to conduct more research to explore the role of 

unintended pregnancy with abortion or pregnancy loss via exploring different pathways (Hall et 

al. 2017). Moreover, there is paucity of research to explore the relationship of unintended 

pregnancy with abortion and pregnancy loss using same nationally representative dataset of 

United States.  Therefore, this study is an effort to contribute to growing research by exploring 

the relationship between unintended pregnancy and non-live birth, abortion, and pregnancy via 

some exploring a chain of pathways, as discussed below.  

4.1.2 Intergeneration Effect: Early Life Adversities and Non-Live Births 

This chapter describes how social conditions in childhood are linked with ACEs and how 

adversely they may impact adult socioeconomic prospects and health risk behaviors  as an 

intergenerational process.  

Recent research highlighted the importance of "shifting the narrative in ACEs research” 

from narrow focus on individuals  to a broader examination of "social determinants of inequities 

or health” (Karatekin et al. 2022). One of the perspectives of this shift  is that ‘making healthy 

life choices' is not always feasible   for many families due to systemic issues like poverty and the 

socio-economic status of parents (Karatekin et al. 2022; Solar and Irwin 2010).. These systemic 

issues are not just temporary obstacles; they have profound and lasting impacts that ripple across 

generations.(Karatekin et al. 2022; Solar and Irwin 2010). Previous studies have identified that 

“toxic stress” stems not only from direct exposure to ACEs but also from adverse social 
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conditions in childhood, which are closely interlinked with social structures and processes 

(McEwen and Gregerson 2019; McEwen and McEwen 2017). Therefore, ongoing exposure to 

adverse conditions, such as exposure to ACEs, childhood poverty, racism, leads to  cumulative 

stressors- referring to stressors that build up over time.(Karatekin et al. 2022; McEwen and 

McEwen 2017). Viewing the effects of ACEs through the above-mentioned shifting paradigm in 

ACEs research emphasized that effects of ACEs are not merely as individual risk factors but as 

societal challenges that family’s face (Kalmakis and Chandler 2015; Karatekin et al. 2022; 

McEwen and Gregerson 2019; McEwen and McEwen 2017; Scorza et al. 2023). These 

challenges arise from systemic inequalities and have far-reaching intergenerational 

consequences. Families affected by ACEs often find themselves trapped in cycles of poverty, as 

these adverse experiences can severely limit educational attainment and economic opportunities 

(Kalmakis and Chandler 2015; Karatekin et al. 2022; McEwen and Gregerson 2019; McEwen 

and McEwen 2017; Scorza et al. 2023).  

Therefore, to fully grasp the effects of ACEs, it is vital to explore how socio-economic 

status and other social determinants interact with health outcomes. This exploration may help to 

understand the pathways through which these intergenerational effects are transmitted, providing 

insights into potential intervention points to mitigate these impacts of ACEs on health outcomes 

over the life-course. The concept of intergenerational effects is elucidated by the social 

determinants of health inequities framework. This framework involves a detailed analysis of 

structures, hierarchies, and health determinants. 2w (Karatekin et al. 2022; Solar and Irwin 

2010). Structures refer to policies and laws that establish and maintain hierarchies based on race, 

gender, or income. These hierarchies create and sustain conditions that lead to intermediary 

health determinants, including stressors  associated with ACEs, quality of working and living 
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conditions, and health-risk behaviors. However, the outcomes of these adversities are not 

uniform; they vary significantly among diverse groups within the social hierarchy. This variation 

is due to varying levels of stress, resources, choices, and opportunities, resulting in health 

inequities (Karatekin et al. 2022; Solar and Irwin 2010). Therefore, achieving equitable health 

outcomes for all,  requires a concerted effort to address the structural factors (i.e., laws and 

policies) that unequally perpetuate  health disparities in a society (Karatekin et al. 2022; Solar 

and Irwin 2010; Walsh et al. 2019).  

In addition, there is a long debate that childhood socio-economic status (SES) is one of 

the significant factors producing inequalities in health and health behaviors  (Adler and Rehkopf 

2008; Braveman et al. 2005). According to a meta-analysis based on 35 studies, highlighted that 

SES is associated with an increasing risk of ACEs and suggested that there is need to introduced 

policies reducing socio-economic inequality to prevent further adversity (Walsh et al. 2019). 

Therefore, SES seems to be the first step of the intergenerational effect that influences the rest of 

life. The ACEs influence the life trajectories of both men and women, but women are more 

susceptible to poor future health outcomes (Merrick et al. 2018).  

Such as the recognition of maternal early life adversities and their association with future 

birth outcomes is not new, and the inclusion of childhood adversities as part of women’s and 

maternal health care is well-debated in the literature (Dean et al. 2014; Nesari et al. 2018; Olsen 

2018; Swift et al. 2024). Several studies have explored the influence of childhood adversities on 

low birth weight and preterm births via different mediated pathways (Cammack et al. 2019; 

Gavin et al. 2012; Kane, Harris, and Siega-Riz 2018; Souch et al. 2022). For instance, the study 

by Kane et al. (2018) found that adolescent health risk factors were not only clustered by family 

SES but were also embedded within a chain of risk linking family SES to an increased risk of 
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prenatal smoking (a potential mediator); subsequently associated with lower offspring 

birthweight. The study by Gavin et al. (2012) also found that childhood SES and offspring birth 

weight is mediated by different pathways, highlighting the importance of family SES through 

mediators in lowering offspring birthweight. However, there is a scarcity of research examining 

its relationship of family SES with pregnancy loss or abortion through various mediating 

pathways. 

Moreover,  previous research suggested to examine different pathways that may mediate 

the effects of ACEs on reproductive health outcomes because reproductive health conditions 

have multifaceted risk factors, therefore the exploring direct pathway of ACEs to reproductive 

health outcomes may underestimate the complexity of the their relationship.  (Anda, Porter, and 

Brown 2020; Briggs et al. 2021; Kelly-Irving and Delpierre 2019). Such as, studies indicated that 

women with history of ACEs are more likely to have    unintended pregnancy (versus intended 

pregnancy) compared to women with no ACEs (Hall et al. 2019a; Testa et al. 2021). However, 

the specific pathways linking ACEs to unintended pregnancies and their effects on non-live 

births remain underexplored..  

To cap it all, previous research explored the relationship between family SES and adverse 

birth outcomes (pre-term or low birth weight) through several mediated pathways, highlighting 

intergenerational inequality paradigms. However, there is a scarcity of research on the 

relationship between SES and abortion or pregnancy loss via different pathways to capture 

intergenerational inequality, if any. Therefore, this study aims to explore a chain of pathways 

from family SES to different socio-demographic mediators (discussed below) to assess how it 

influences pregnancy intentions and, subsequently, how pregnancy intentions influence 

pregnancy loss or abortion. 
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4.1.3 Socio-Demographics Variations: Unintended Pregnancies and Non-Live Births 

Socio-demographic variables play a crucial role in pregnancy intentions. Additionally, 

there is variation in non-live births when socio-demographic variables control the effects. A 

study conducted by Flink-Bochacki et al. (2017) revealed an association between unintended and 

unwanted pregnancies ending in miscarriages, but with some variations in reporting by age and 

marital status. For example, women aged 30-44 years reported unintended pregnancies more 

frequently than younger women aged 15-19 years. The study also discovered that marital status 

is linked to the reporting of unintended pregnancies. Unmarried women who had miscarriages 

reported unintended pregnancies more often than married women who had miscarriages. 

However, this study did not find any association of race and socio-economic status with 

unwanted pregnancies ending in miscarriages.  

Education, age, and nativity had variations concerning unintended pregnancies. Women in 

the older age category, between 35 and 46 years, as compared to women aged 20 to 24 years, 

were found to have a lower risk of experiencing subsequent unplanned pregnancies (Aztlan et al. 

2018).  In addition, the same study reported that women having higher education (college versus 

high school degree) had a lower risk of subsequent unplanned pregnancy. Moreover, foreign-

born or non-native women also had a lower risk of unplanned pregnancy than native women 

(Aztlan et al. 2018).   

Overall, the previous literature highlights the determinants of unintended pregnancy and 

how it varies by SES and other socio-demographic variables (marital status, education, age, 

women’s nativity and race). The previous scholarship based on meta-analysis or systematic 

reviews also highlighted the scarcity of studies exploring unintended pregnancies on pregnancy 

loss or abortion and other health consequences (Gipson et al. 2008; Hall et al. 2017). The 
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previous studies highlighted the need to explore the factors of unintended pregnancies and their 

impact on pregnancy outcomes as such studies may provide an imperative role in making 

decisions for the provision of family planning services (Bearak et al. 2020; Gipson et al. 2008). 

Therefore, this study contributes to academic literature by exploring the factors of unintended 

pregnancies and their impact on pregnancy loss or abortion.   

4.2 Theoretical Framework 

This study is guided by an ecological systems theory framework, as discussed in Chapter I, 

which emphasizes the interconnectedness of various environmental systems that influence 

human development. By focusing on assessing ACEs, the study aims to capture the impacts at 

both the micro-level (such as the influence or impact of family and close relationships) and the 

meso-level (such as school environments and social service involvement). Therefore, an 

extended ACE scale was utilized for this study to provide a comprehensive assessment.  

4.2.1 Life-Course Approach and Intergenerational Inequality 

In the last two chapters, life course theory was utilized as an overall umbrella approach, 

proposed by Glen H. Elder (Elder 1998), In this chapter, I tried to explore the link of the socio-

economic status of the family with the perspective of the intergenerational transition of 

inequality. This is because the life-course framework helps understand the intergenerational 

transmission of inequality.  

In this connection, family background is essential for understanding social, economic, 

and shared culture between parents and children. (Baxter et al. 2022). Within intergenerational  

transmission of inequality, at least three indicators are widely reported: parent’s education, 

parent’s income, and parent’s nativity (Baxter et al. 2022; Currie et al. 1997; Duncan et al. 2002; 

Ensminger and Fothergill 2002; Gavin et al. 2012; Kane et al. 2018). This study used the 
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“family-of-origin socioeconomic status (Family SES)” concept as a latent variable to reflect 

these three indicators. This study borrowed the concept of family SES introduced by Kane et al. 

(2018), highlighting the role of SES on offspring birthweight.  

Moreover, racial disparities exist with exposure to ACEs, differs by income or socio-

economic status of individuals; White children also report lower levels of ACEs compared to 

other racial and ethnic groups, (Maguire-Jack, Lanier, and Lombardi 2020; Mersky and 

Janczewski 2018)). Race is also a determinant of pregnancy loss and abortion, with racial 

disparities existing in the risk of pregnancy loss, and black women had a higher risk of 

miscarriage than white women (Mukherjee et al. 2013). In addition, abortion decisions also vary 

by race, particularly when analysis is based on state laws and women’s income-to-poverty status 

(Solazzo 2019).  In addition, race is another crucial factor in the intergenerational transmission of 

inequality and shaping life experiences, but as race becomes the identity of the children as well, 

which they carry all over their life course, so given the intersection of race with ACEs and 

pregnancy outcomes, this study includes race as a control variable. . In addition, variations in 

ACEs exposure also exist based on nativity, with differences observed between U.S.-born and 

foreign-born individuals. For instance, foreign-born status has been associated with better birth 

outcomes, such as lower risks of low birthweight and infant mortality, though these effects can 

vary by racial group and educational level (Singh and Yu 1996; Acevedo-Garcia et al. 2013). 

These findings underscore how structural inequalities—such as access to resources, healthcare, 

and social support—can lead to varying pregnancy outcomes across different demographic 

groups. Considering these factors, this study extends the analysis to non-live births, adjusting for 

the nativity of both parents and respondents. 
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Several studies highlighted that SES or family SES is linked with ACEs, reflecting it as 

the first intergenerational pathway. A meta-analysis of eighteen studies reflected that lower 

childhood SES is linked with a higher risk of ACEs (Walsh et al. 2019). In addition, childhood 

SES influenced educational levels, marital status, and early age at the time of pregnancy 

(Conger, Conger, and Martin 2010; Letourneau et al. 2019). I chose these indicators to examine 

pregnancy intentions (Hall et al. 2019; Testa et al. 2021) and birth or pregnancy outcomes 

(Hegelund, Poulsen, and Mortensen 2019).  

Additionally, based on the life-course theory framework concerning the intergenerational 

process, particularly the accumulation of risk model with clustering and chain of risks, this study 

examines how family socioeconomic status (SES) is linked to ACEs, and how SES influences 

education, age at pregnancy, and marital status of women in adulthood. Using the chain of risk 

component, this study explores how these four factors affect pregnancy intention and how 

pregnancy intention, as a potential mediator, influences non-live births.  

To conclude, this study developed a measurement model guided by the above-mentioned 

theoretical framework (see Figure 4.1). The study began by drawing a direct path connecting 

women’s family-of-origin socioeconomic status (SES) to non-live births. Based on the literature, 

as discussed earlier, SES is linked with age at the time of pregnancy, educational level before 

pregnancy, marital status before pregnancy, and ACEs. In this chapter, the ACEs were 

represented as a latent variable based on fourteen types of ACEs. All these paths were further 

linked with potential mediators between these factors and non-live births. The final two paths 

included the direct effects of unintended pregnancy and ACEs on abortion, which were added to 

the model. 
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4.3 Research Question 

Relying on the prior research and theoretical underpinnings, the main research question of 

this study is 

• Is family-of-origin socio-economic status associated with non-live births, abortion 

or pregnancy loss, via mediated pathways? Pathways include the mother's age at 

the time of pregnancy, maternal educational level before pregnancy, marital status, 

and exposure to ACEs. How these pathways are further linked  linking  with 

pregnancy intentions, subsequently influencing abortion or pregnancy loss.  

4.4 Methods 

4.4.1  Data 

This study utilized a nationally representative United States study known as Add Health. 

This study utilized the publicly available dataset of Add Health from wave I (1994-1995) to 

wave IV (2008-2009). Pregnancy related information is used from wave IV dataset, while all 

other covariates data was used from wave I to wave IV.  The documentation of the Add Health 

implementation procedures for all waves is available on the Add Health website4.  

4.4.2 Study Population 

After applying exclusion criteria to filter the data to include only first pregnancies, as discussed 

in Chapters I and II, the final sample for this study consisted of 2291 first pregnancies, 

comprising 1482 live births and 809 non-live births (i.e., 428 pregnancy losses and 381 induced 

abortions).  

 
4 www.cpc.unc.edu/addhealth  

http://www.cpc.unc.edu/addhealth
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4.4.3 Measures 

4.4.3.1 Endogenous Variables 

Pregnancy Outcome: The dependent variable was pregnancy outcome (live versus non-live 

birth) measured based on the question, “How did this pregnancy end?” For disaggregated 

analysis, it is further divided into two variables: pregnancy loss and abortion. To read more detail 

about the development of the variables, please see Chapter I.  

Adverse Childhood Experiences: For this study, a latent variable of ACE was created by 

utilizing an extended ACE scale based on 14 categories. Chapter I elaborates on measurement, 

construction of the scale, and categories. 

Unintended Pregnancy: For every pregnancy, women were asked to report whether they 

“wanted to have a child” at the time just before their pregnancy. A response of "no" was 

considered an unintended pregnancy.  

Age at Time of Pregnancy: The age at the time of pregnancy, on a continuous scale, was 

calculated by subtracting the birth year from the reported number of pregnancies.  

Marital Status before Pregnancy: For each pregnancy, the women were asked to report 

whether they were “married to each other at the time of (pregnancy/birth),” coded 1 as married, 

and 0 as not married.  

Education before Pregnancy: In every wave, women were asked to report either the grade they 

were in or the highest grade or year of regular school they completed. Education was measured 

on a continuous scale, with values ranging from 1 to 13. Lower values corresponded to lower 

educational levels, such as completing 8th grade or less, while higher values represented higher 

educational levels, such as completing post-baccalaureate professional education. The latest 
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available information on the educational level was used as a proxy or substitute for the exact 

education status before pregnancy, as the exact educational level was not inquired for each 

pregnancy.  

4.4.3.2 Exogenous and Control Variables 

Family of Origin Socio-economic Status (SES): Socioeconomic status (SES) was measured as 

a latent variable indicated by parental education, parental income, and parental nativity. Parental 

education was measured on a continuous scale, with higher values indicating higher levels of 

education. Parental income was collected during Wave I, and income variables were converted 

into log variables to avoid skewness in the data. Additionally, parents were asked whether they 

were born in the United State or outside – foreign-born. Further details about all these three 

variables are explained in Chapter I.  

Contraceptive Use: For each pregnancy, the women were asked to share whether they were 

using any kind of birth control, including condoms before the month they got pregnant.  

Race: For Structural Equation Modelling, the variable 'race' was dichotomized into non-Hispanic 

white (coded as 0) and people of color. People of color were defined as women who identified as 

non-Hispanic Black, Hispanic, or belonging to races other than non-Hispanic White. However, 

descriptive statistics are also presented utilizing a categorical variable approach.   

Nativity. The women were asked to report their citizenship status; the responses were native 

(born in the United States) or non-native.  

4.4.3.3 Statistical Analysis  

Based on the study hypothesis regarding the intergenerational relationships between 

maternal adverse childhood experiences and socioeconomic status, Structural Equation Modeling 

(SEM) was utilized to gauge these relationships. As the study has path models (SES to mediators 
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to abortion or pregnancy loss), mediation models (unintended pregnancy, education, marital 

status, age at time of pregnancy), and latent variables (SES and ACEs), therefore, SEM was a 

good to handle both measurement and structural models for this study. The measurement model 

deals with observed to latent variables while the structural model relates latent to latent variables 

(e.g. SES to ACEs). Therefore, the study utilized SEM for answering the research question. In 

addition, the endogenous variables of this study were either measured on a continuous scale or 

binary. The SEM does not require any additional steps to handle continuous variables, but to 

handle binary variables requires additional methodological steps while setting up the model for 

analysis. Therefore, to handle the binary variables in the SEM, Weighted Least Squares Mean 

and Variance Adjusted (WLSMV) was used to get parameter estimates for the model by utilizing 

R, packages lavaan, and SemTools. There are many other software and packages to handle SEM 

analysis, but the benefit of lavaan is that it is open source, freely available, and it can handle data 

with multiple imputation using runMI packages as part of lavaan package. 

In addition, to get population-based estimates, the model was measured using sampling 

weights as the Add Health study recommended. To assess whether the model fit, three goodness-

of-fit indicators were used and reported: the Comparative Fit Index (CFI), the Tucker-Lewis 

Index, and the root mean square error of approximation (RMSEA). The cutoff values for CFI and 

TLI to deem the model as a good fit must be above 0.90, while an RMSEA value less than 0.05 

indicates a good model fit (Bollen and Long 1993). I also used total, direct, and indirect effects 

of key pathways to see overall model effects as suggested by (Bollen 1989).Moreover, the 

correlation between exogenous variables or controls has been added to the model. The first factor 

loading for the latent variable was restricted to 1.  
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4.5 Results and Interpretations 

Table 4.1 represents descriptive statistics for all types of pregnancy outcomes, including 

live and non-live births. A total of 16.6 percent terminated their pregnancies through abortions. 

Among them, a substantial majority, 93.7 percent,  reported experiencing ACEs measured through 

an extended ACE scale. On average, they disclosed experiencing  almost three types [Mean=2.9; 

SD=1.9] of ACEs.  Among types of ACEs, emotional abuse was the most frequently occurring 

ACE (54.6 percent), whereas living in foster homes (0.3 percent) was the least frequently occurring 

ACE. A majority of the women (56.2 percent) were people of color, defined as those who identified 

themselves as non-Hispanic Black, Hispanic, or belonging to races other than non-Hispanic white 

(Table 4.1).  

Among those who had abortions, a majority of them (85.2 percent) reported not having a 

child, referring to unintentional pregnancy. While only 35.5 percent of women were using any 

kind of contraceptives during the month they got pregnant. On average, the women terminated 

their first pregnancy at the age of 21.7 years, while on average, the women (Mean 3.1; SD=1.2) 

completed their high school graduation. Around 39 percent of women who had abortions were 

married (Table 4.1).  

Figure 4.1 presents the path coefficient (estimates) and significance (asterisk based on p-

values) from the SEM. Overall, the total effect of the model, the intergeneration effect on abortion, 

was statistically significant (β=63, p=.03, see Table 4.4). However, the direct effects of the SES 

and ACEs via SES on abortion were not significant. Two indirect pathways fully mediate the 

association between SES and abortion. First, a higher level of SES was associated with an older 

age  at the time of pregnancy (β=.60, p<.001). Subsequently, this older age, in turn was associated 

(β=.17, p=.03) with reducing the risk of unintentional pregnancy. The second path indicated that 
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higher SES increased the likelihood of being married before pregnancy (β=.47, p<.001), which  

consequently decreased the chances of unintentional pregnancy (β=.42, p<.001). Overall, the 

unintentional pregnancies had a 53% likelihood (β=.53, p<.001) of resulting in abortion accounting 

for the effects on race, nativity, and contraceptive use.  

The findings also illustrated that a higher level of SES increases the chances of attaining a 

higher educational level and lowers the likelihood of ACEs. However, neither pathway was 

statistically significant in mediating SES and unintentional pregnancy. Additionally, the effect of 

ACEs was neither linked with unintended pregnancy nor related to abortion (Figure 4.1). 

The model goodness-of-fit indicates an excellent fit, with CFI and TLI above .95 and 

RMSEA below 0.05 (see Figure 4.1). The model's R-square for unintentional pregnancy provides 

insight into how well the model explains the pathways leading to unintentional pregnancy and 

subsequent abortion, accounting for 30 percent of the variance in unintentional pregnancy. 

Similarly, the R-square for abortion was 32 percent, indicating that the model captured 32 percent 

of the variance explained by all variables in the model (Table 4.3).  

The intergenerational effects of SES and ACEs were also explored concerning pregnancy 

loss and overall non-live births. However, the goodness-of-fit for both the pregnancy loss and non-

live births models did not appear significant. In the pregnancy loss model, the RMSEA was below 

0.05, indicating model fit, but the values of CFI and TLI were below .90 (Table 4.5). While there 

is debate over whether TLI, CFI, and RMSEA may underestimate the model fit values for 

categorical data, there no acceptable rules for model fit for categorical data have been established 

so far as new approaches are still being tested (Cai, Chung, and Lee 2023; Lai 2021; Shi and 

Maydeu-Olivares 2020; Xia and Yang 2019). I have already utilized WLSMV, which is 

recommended for handling categorical data. Therefore, I followed the popular established rules 
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for CFI, TLI, and RMSEA to evaluate the model fit. Moreover, considering theoretical fit rather 

than just statistical grounds, I added depressive symptoms and health risk behavior indicators, with 

and without replacing unintentional pregnancies for pregnancy loss and non-live births. However, 

the model still did not achieve the model fit threshold. 

4.6 Discussion  

Pregnancy loss and abortion are recognized as outcomes influenced by multifaceted socio-

economic inequalities across generations in the United States. Yet, there is still a need to fully 

understand critical social determinants of health (Braveman, Egerter, and Williams 2011; Crear-

Perry et al. 2021; Maness et al. 2016). Relying on past empirical work that situates early-life 

adverse experiences within a life-course theory framework, this study employs structural 

equation modeling to analyze the chain of events originating from early-life adversities. These 

adversities impact later observed attitudes or behaviors in adolescence, adulthood, or even before 

pregnancy, subsequently influencing pregnancy outcomes. This study assesses these pathways 

using a normative timed birth population-based sample in the U.S., aiming to shed light on the 

complex interplay of factors contributing to pregnancy outcomes.  

The results demonstrated that childhood adversities (measured through the ACE extended 

scale) and factors established prior to pregnancy such as educational level, marital status, and age 

at the time of pregnancy are not only influenced by family-of-origin SES but also contribute to 

an increased risk of unintentional pregnancy, which in turn is associated with an increased 

likelihood of having abortion. Specifically, two pathways fully mediated the association between 

maternal family SES and abortion. The first pathway suggests that lower family SES is 

associated with an early age at the time of pregnancy, which in turn increases the chances of 

having an unintentional pregnancy, leading to a propensity to seek abortion. The second pathway 
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suggests that lower SES is linked to the likelihood of non-marital pregnancies, which increases 

the chances of unintended pregnancies, subsequently increasing the likelihood of seeking 

abortion. Marital status and age at the time of pregnancy are linked with unintended pregnancies 

(Hall et al. 2019b; Testa et al. 2021). Overall, the age at pregnancy is relevant to birth outcomes 

such. as a study highlighted that age at pregnancy found a mediator between childhood adversity 

and total fertility (Sheppard, Pearce, and Sear 2016).  

This study did not find a statistical association between ACEs and unintentional 

pregnancies. These results are contrary to those of previous studies, suggesting a need for further 

investigation into the underlying mechanisms. For instance, Testa et al. (2021) found a 

significant relationship between ACEs and unintended pregnancies. Another study utilizing the 

adverse life experiences concept found its association with an increasing rate of unintended 

pregnancies.  

Additionally, the study did not find any association between educational level and 

unintended pregnancies. The previous literature exploring the relationship of childhood 

adversities also reported similar results that adolescent education is not associated with 

pregnancy intentions (Hall et al. 2019b; Testa et al. 2021).  

One interpretation of the study is that unintentional pregnancies are situated in the chain 

of increasing the likelihood of seeking abortion, suggesting that prevention efforts could target 

breaking this chain. There are several pathways that can be explored by future studies. Such as, 

considering that contraceptive use and unintentional pregnancies are correlated. Although this 

study adjusted the analysis by including contraceptive use as a control variable, further 

exploration is needed to understand how it may reduce the likelihood of unintentional 

pregnancies. In this study, descriptive statistics indicate a lower uptake of contraceptive methods, 
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with only 35 percent of women reporting their utilization. While this study initially included 

contraceptive use as a potential mediator in the model by exploring the causal relationship 

between unintended pregnancy and contraceptive use, it was ultimately removed due to poor 

model fit. Several explanations may account for this, including perceived stigma towards 

abortion, incomplete reporting of abortion cases, and social desirability bias in reporting 

terminated pregnancies (Lindberg et al. 2020; Tierney 2019). Beyond the scope of this study is 

investigating the relationship between women's pre-health status and seeking abortion, which is 

another potential factor influencing contraceptive use and abortion decisions. Another pathway 

that needs to be explored is the working conditions of women before pregnancy.  

This study aligns with fundamental cause theory, advanced by Link and Phelan (1995), 

which argued that only limited progress could be made in improving health outcomes without 

addressing the social conditions underlying health problems. Link and Phelan (1995) identify 

SES as a fundamental cause of health inequalities, creating disparities through various risk-factor 

mechanisms that change over time. They further emphasized that the people with high-SES use 

their resources like power, prestige, money, knowledge, and social connections to avoid health 

risks and mitigate disease consequences. While, on the other side, the people with low-SES with 

their poor resources are hardly able to avert health risk and its consequences.  They explained the 

role of resources in maintaining health disparities as health inequalities that persist due to the 

stable socio-economic structure ensuring unequal access to these resources, regardless of 

changing medical and societal conditions (Link and Phelan 1995; Phelan and Link 2013). So, the 

findings of the study underscore the importance of successful interventions to create a better 

childhood environment as well as provide women’s autonomy to make their reproductive 
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decision in order to disrupt the intergenerational transmission of inequality at the population 

level. 

There are a few limitations to the study. The first limitation of the study was the 

assumption, imposed by data constraints, that marital status only focused on whether individuals 

were married, overlooking the reality of cohabitation patterns. With the rise in cohabitation, there 

is a new form of legitimization based on co-residential partnerships rather than legal marriage 

(Lichter, Sassler, and Turner 2014; Rackin and Gibson-Davis 2012). For pregnant women, the 

boundaries between singlehood, cohabitation, and marriage are highly fluid. Thus, this study 

used the term 'marital status' as asked in the data, 'whether you or your partner were married to 

each other at the time of pregnancy/birth. Marital status at time of pregnancy was approximated 

to marital status at birth. However, non-marital status presents technical and conceptual 

challenges in making assumptions about non-marital fertility or legal pregnancy (Lichter 2013; 

Lichter et al. 2014). Moreover, there was 48 percent missing data on marital status, highlighting 

the importance of questionnaire wording and also suggesting reading the conclusion of study 

with caution.  

Another limitation of the study is the inclusion of primiparous (first pregnancy) women, 

and the mean age of respondents was 22 years old; the women aged between 20 to 29 years 

accounted for the highest percentage of abortions (Kortsmit 2021). Future research may run a 

similar analysis on multiparous women. However, the analysis explained 30 percent of the 

variance in unintentional pregnancy, also suggesting a targeting, reflecting a meaningful 

association, and suggesting focus intervention to both childhood environment as well as on 

primiparous women under 30 years of age.  
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Lastly, assessing pregnancy intention by utilizing a dichotomous definition, such as 

whether you wanted a child when you got pregnant or not, is another limitation of the study. This 

limitation is again inherited from the way Add Health data is collected as the Add Health 

questionnaire did not have subsequent questions to verify whether they wanted a baby earlier or 

soon (referring to mistimed), or they did not want to have a baby at that time (known as 

unwanted pregnancy). This limitation is often cited by meta-analysis, as both mistimed and 

unwanted have different impacts on pregnancy outcomes and make it challenging to have cross-

comparison. There is also a debate about reframing the definition so that future studies may 

utilize a new approach to collect and analyze data. This approach suggests distinguishing 

between unintended pregnancies that women find acceptable and those that women find 

unacceptable (Aiken et al. 2016).   

4.7 Conclusion  

This study shed light on the importance of unpacking long-term, intergenerational 

processes- the effect of low-income family socio-economic status spills over into low 

educational level, early pregnancies, non-marital status, and exposure to ACEs. The two 

pathways fully mediate the relationship between SES to early age at the time of pregnancy and 

non-marital status leading to having unintentional pregnancies, subsequently increasing the 

likelihood of having abortion. This study did not find a direct effect of ACEs on abortion, 

reflecting the importance of intergenerational pathways from SES to intention of pregnancies via 

their current socio-demographic determinants (marital status and age at the time of pregnancy). 

This reflects that to break the chain of unintended pregnancies to impact non-live births; there is 

a need to improve the focus on childhood socio-economic environments.  
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 The findings suggest focusing on childhood circumstances, as lower family-of-origin 

socioeconomic status reflects structural and systemic inequalities, with parents' education and 

childhood household income being core factors. Income and educational inequalities result from 

structural inequalities, leading to low SES in adulthood. With increasing access to contraceptives 

and prenatal care services, this study provides evidence that there is also a need to change the 

current unintended pregnancies framework, which limited our focus of attention from structural 

inequalities to blaming individual reproductive decisions (Aiken et al. 2016; Auerbach et al. 

2023; Potter et al. 2019). Otherwise, women with poor childhood socioeconomic status will 

remain a challenge for the success of family planning and contraceptive efforts to reduce 

unintended pregnancies. Moreover, it is crucial to ensure safe access to abortion in order to break 

the chain of intergenerational inequalities with low SES. Previous research indicates that a 

significant proportion of children that lived in subjective poverty were born to women who were 

denied abortions compared to those born to women from subsequent pregnancies after receiving 

abortion (Foster et al. 2018). Therefore, access to safe abortion, that is only possible when it is 

legal, enables women to “choose to have children when they have greater financial and 

emotional resources to devote to them”, and can break chain of poor SES intergenerational 

effects (Foster et al. 2018).  
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4.8 Tables and Figures: Chapter IV 

Table 4.1: Descriptive Statistics of Add Health Sample (N= 2291)* 

Variables 

 

Live Births 

(N=1482) 

% or  

mean (SD) 

Non–Live Births (NLBs) 

Pregnancy 

Loss 

(N=428) 

% or 

mean (SD) 

Abortion 

(N=381) 

% or  

mean (SD) 

Total 

NLBs 

(N=809) 

% or  

mean (SD) 

Pregnancy Outcome 64.7 18.7 16.6 35.3 

Adverse Childhood Experiences (ACEs)    

   Extended ACE Scale -Continuous 2.4 (1.9) 2.6 (2.0) 2.9 (1.9) 2.7 (1.9) 

   Extended ACE Scale - Binary 83.7 85.3 93.7 89.2 

   Emotional Abuse 40.4 47.4 54.6 50.8 

   Physical Abuse 20.5 21.3 26.5 23.8 

   Sexual Abuse 10.2 11.9 14.0 12.9 

   Violent Crime Victimization 17.8 22.4 22.0 22.2 

   Substance Abuse 18.1 16.8 17.8 17.3 

   Parental Divorce 21.4 21.0 27.1 23.8 

   Suicide 6.1 7.3 8.8 8.0 

   Incarceration 21.3 25.5 20.8 23.3 

   Emotional Neglect 24.4 22.6 32.4 27.2 

   Physical Neglect 29.7 29.1 34.4 31.6 

   Foster Home 1.9 3.4 0.3 2.0 

   School Disadvantage 36.0 35.5 37.1 36.2 

   Neighborhood Disadvantage 27.1 25.9 26.4 26.1 

   Social Services Involvement  5.6 7.0 8.3 7.6 

Covariates     

Unintended Pregnancy 46.8 49.4 85.2 66.3 

Contraceptive Use 25.1 27.7 35.5 31.4 

Age at Time of Pregnancy 22.4 (3.6) 23.6 (3.8) 21.7 (3.6) 22.7 (3.8) 

Education Before Pregnancy 3.3 (1.5) 3.4 (1.6) 3.1 (1.2) 3.2[1.4] 

Married Before Pregnancy 70.4 69.3 38.8 61.3 

Socio-Demographics      

   Race     

         Non-Hispanic White 59.3 58.3 43.8 51.1 

         Non-Hispanic Black 25.8 27.9 38.3 32.8 

         Hispanics 3.7 3.5 6.6 5.0 

         Other 11.2 10.3 11.3 10.8 

   Parents Education- [reflecting completed GED] 5.1(2.3) 5.1(2.3) 5.8(2.3) 5.4(2.3) 

   Childhood Household Income [Log: 0 – 6.8] 3.4(0.8) 3.4(0.9) 3.6(0.8) 3.5(0.9 

   Parents Nativity 12.9 11.4 16.3 13.7 

   Respondent Nativity 5.6 2.5 7.7 4.9 

*unweighted descriptive statistics --- **Percentage for the Kaiser ACE scale is presented outside the brackets, 

while the percentage for the extended ACE scale is enclosed within the brackets. 
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Figure 4.1: Parameter Estimates from the Structural Equation Model of Family-of-Origin Socioeconomic Status, Adverse Childhood 

Experiences, Socio-Demographics Factors, and Abortion 

Notes: ***p < .001, **p < .01, *p < .05 (two-tailed). N = 1863. RMSEA < 0.001, CFI = 1.00, TLI = 1.05.  Analyses are weighted and standardized 

regression estimates were presented. --Correlation between all exogenous variables were included in the analysis but is not shown here (see Table 3.2).  
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Table 4.2: Covariance between exogenous/control variables from the  Structural Equation Model 

Variables Estimates (significance-p value*) 

Socioeconomic Status (SES) ~~ Nativity -0.42** 

SES ~~ Race -0.44*** 

Race ~~ Nativity 0.52** 

SES  ~~ Contraceptive Use 0.52* 

Race ~~  Contraceptive Use 0.08 

Nativity ~~ Contraceptive Use 0.04 

Notes: ***p < .001, **p < .01, *p < .05 

 

Table 4.3: R-Square from the  Structural Equation Model of Family-of-Origin Socioeconomic 

Status, Adverse Childhood Experiences, Socio-Demographics Factors, and Abortion 

Variables  R-Square 

Abortion 0.325 

Unintended Pregnancy 0.307 

Contraceptive Use 0.001 

Age at Time of Pregnancy 0.363 

Education Before Pregnancy 0.476 

Married Before Pregnancy 0.274 

Race 0.000 

Parents Education-  0.199 

Childhood Household Income  0.177 

 Parents Nativity 0.161 

Respondent Nativity 0.000 

ACE-extend scale 0.072 

   Emotional Neglect –[factor loading 1] NA 

   Physical Neglect 0.134 

   Emotional Abuse 0.387 

   Physical Abuse 0.385 

   Sexual Abuse 0.214 

   Violent Crime Victimization 0.119 

   Substance Abuse 0.081 

   Parental Divorce 0.015 

   Suicide 0.130 

   Incarceration 0.126 

   Foster Home 0.077 

   School Disadvantage 0.039 

   Neighborhood Disadvantage 0.059 

   Social Services Involvement  0.301 
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Table 4.4: Model Effects from the Structural Equation Model 

Effects Description Estimates 

(Significance) 

Indirect Effect 1 SES -> ACE -> Unintended Pregnancy .029(p=.375) 

Indirect Effect 2 SES -> Education before Pregnancy  -> Unintended Pregnancy .022(p=.813) 

Indirect Effect 3 SES -> Marital Status before Pregnancy -> Unintended Pregnancy .197(p=.002)** 

Indirect Effect 4 SES -> Age at time of Pregnancy -> Unintended Pregnancy .103(p=086) 

Total   .632 (p=.035)* 

Notes: Standardized estimates are presented 

 

Table 4.5: Results from the Structural Equation Model for Pregnancy Loss and Non-Live Births 

Parameters 
Pregnancy loss Non-Live Births 

β* β* 

Pregnancy Outcome  SES 0.061 0.227*** 

Pregnancy Outcome  Unintended Pregnancy 0.028 0.305*** 

Pregnancy Outcome  ACE 0.040 0.088** 

Unintended Pregnancy  ACE 0.094 0.103** 

Unintended Pregnancy  Age at Time of Pregnancy -0.239*** -0.180 

Unintended Pregnancy  Education Before Pregnancy -0.046*** -0.044 

Unintended Pregnancy  Married Before Pregnancy -0.324*** -0.380*** 

ACE  SES -0.255** -0.278*** 

Age at Time of Pregnancy  SES 0.696*** 0.650*** 

Education Before Pregnancy  SES 0.768*** 0.746*** 

Married Before Pregnancy  SES 0.580*** 0.530*** 

Total Effects 0.280 0.117*** 

CFI 0.658 0.506        

TLI 0.610 0.437        

RMSEA 0.046 0.057        

Notes: ***p < .001, **p < .01, *p < .05. … Bold fonts indicate significance…..For CFI, TLI, and 

RMSEA, standard values are presented. All other estimates are standardized. The analysis is 

weighted…..Control variables were included in the model, but the estimates are not presented in this 

table.   
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CHAPTER V 

Discussion and Conclusion 
 

A substantial body of research has explored the effect of Adverse Childhood 

Experiences (ACEs) and family socioeconomic status (SES) on birth outcomes such as 

pre-term birth or low birth weight infants (Cammack et al. 2019; Gavin et al. 2012; Hall 

et al. 2019; Kane and Margerison-Zilko 2017; Walsh et al. 2019). This body of research 

suggests that pre-pregnancy conditions may result from structural inequalities via SES or 

ACEs rather than individual choices alone (Aiken et al. 2016; Dehlendorf, Harris, and 

Weitz 2013; Karatekin et al. 2022; Potter et al. 2019; Steinberg et al. 2016). However, 

limited literature has explored the effects of ACEs and family SES on the risk of 

pregnancy loss and the likelihood of abortion by utilizing a nationally representative 

dataset. In addition, given the data limitations related to reporting of abortion and 

pregnancy loss due to abortion stigma in social surveys (Lindberg et al. 2020; Lindberg 

and Scott 2018; Tierney 2019), this research aimed to explore how an overall analysis 

using the term “non-live births” can facilitate providing holistic information compared to 

disaggregated data on pregnancy loss and abortion. 

Considering the social stress, life-course and intergenerational transmission of 

inequality frameworks, this study assessed the extent to which maternal exposure to 

ACEs were associated with non-live births and how unintended pregnancy modulate the 

effects of SES and ACEs on non-live births? Within the remits of the primary research 

inquiry, the study answers three research questions by utilizing the National Longitudinal 

Study Adolescent to Adulthood (known as Add Health). This study utilized two popular 

scales to measure ACEs.  The ACE scale is based on a score concept, and the most 
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popular ACE scale is renowned as the conventional ACE scale or Kaiser ACE study 

(reflecting 10 types of ACEs) and the extended ACE scale (capturing 14 types of ACEs).  

The first research question was formulated to answer whether there was a 

statistically significant association between exposure to ACEs, assessed through both 

conventional and extended ACE scales with different levels of measurements, after 

controlling for a set of confounders, and (i) abortion; (ii) pregnancy loss; and (iii) non-

live births. In this study, I found that the accumulation of ACEs through different levels 

of measurements (cumulative, binary, or number of ACEs) assessed through either 

conventional or extended ACE scale indicates an association with abortion. In addition, 

my  study found no relationship between ACEs and pregnancy loss during their first or 

all pregnancies. On one side,, the aggregated analysis using term non-live births provides 

a glimpse of the association of ACEs with non-live births as compared to live births. This 

is particularly important in the context that this study did not find an association of 

pregnancy loss with ACEs which is contradictory to fully or partially with four 

previously conducted studies in the USA (Freedman et al. 2017; Hillis et al. 2004; 

Mersky and Lee 2019).. Though both conventional and extended scales predicted a 

statistically significant relationship with non-live births and abortion, using an extended 

scale provided a higher percentage of odds than the conventional scale. Therefore, the 

study suggests considering the expanded ACE scale for future studies.  

The second research question answered whether there is a statistically significant 

association between exposure to ACEs after controlling for a list of covariates and 

confounders, and: (i) abortion; (ii) pregnancy loss; and (iii) non-live births. I found no 

association between ACEs and pregnancy loss. While women with a history of ACEs had 
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a higher likelihood of having an abortion compared to women with no ACEs. Being 

married and alcohol drinking were found as predictors of abortion in adjusted models. 

Nevertheless, in overall analysis, this study provided  a set of predictors and found that 

exposure to ACEs increased the likelihood of non-live births. For instance, the chronic 

health conditions appeared significant in overall analysis (non-live births); while the 

health conditions did not show a significant association with abortion in disaggregated 

analysis. However, previous studies conducted in the United States have indicated that a 

substantial percentage of women seek abortion due to their poor mental, physical, or 

chronic health conditions (Biggs et al. 2013; Finer et al. 2005). Therefore, one of the 

reasons for this insignificance of chronic health conditions with abortion in this study 

might happened due to underreporting of abortion. Thus, these variations suggest that 

future studies utilizing social survey data should consider providing “overall analysis 

(non-live births)”, to avoid erroneous reporting and interpretations of factors influencing 

pregnancy loss and abortion. Though non-live births provide a set of factors that are 

appeared significant in disaggregated analysis on abortion and pregnancy loss, it did not 

provide a holistic set of predictors. This may suggest that providing analysis by non-live 

births alongside disaggregated analysis on abortion and pregnancy loss may partially 

provide a set of predictors, however this may not be the best approach to follow in future 

studies. So, the findings emphasize a need to improve methods for obtaining quality data 

on abortion count. 

The third research question focused on the intergenerational effects of family-of-

origin Socio-Economic Status (SES) on pregnancy loss or abortion via pathways of 

unintentional pregnancy through other mediators such as the mother's age at the time of 
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pregnancy, maternal educational level before pregnancy, and marital status. The results 

demonstrated that childhood adversities (measured through the ACE extended scale) and 

pre-pregnancy factors such as educational level, marital status, and age at the time of 

pregnancy are not only influenced or clustered by family-of-origin SES but also 

contribute to an increased risk of unintentional pregnancy, which in turn is associated 

with an increased risk of abortion. Specifically, two pathways fully mediated the 

association between maternal family SES and abortion. The first pathway posits that 

lower family SES leads to pregnancies at an earlier age, which raises the chances of 

unintentional pregnancies and a subsequent increase in seeking abortions. The second 

pathway suggests that lower SES is tied to non-marital pregnancies, which tend to be 

unintended, thus elevating the likelihood of seeking abortion .  

This study adds to a growing interest in applying the life-course and 

intergenerational approaches to the pre-pregnancy care continuum to reduce pregnancy 

loss; and improve overall maternal and child health. The findings suggest the need to 

broaden the scope of pre-pregnancy care beyond childbearing age to encompass maternal 

childhood (Dean et al. 2014). Along with improving prenatal care to enhance pre-

pregnancy conditions, this study also emphasizes the need to create safer environments 

for children, particularly girls, given that the effects of childhood adversities influence 

pregnancy loss. To effectively address reproductive health disparities, it is crucial to 

implement policies that not only improve pre-pregnancy factors such as health and socio-

economic conditions but also actively work to reduce structural inequalities faced by 

children. This holistic approach ensures that both immediate health concerns and long-

term societal inequities are addressed, fostering better outcomes for future generations. 
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The findings suggest to continue screening for ACEs in healthcare settings and schools to 

measure the prevalence of ACEs. (Dube 2018; Oral et al. 2016). In addition, there is also 

a need to screen adolescents for chronic health condition.  

This study identified a significant association between ACEs and the likelihood of 

having an abortion, adjusting for pre-pregnancy conditions and childhood socio-

demographics. These findings emphasize the crucial role of childhood experiences, 

viewed through a life-course lens, in shaping reproductive outcomes by interconnecting 

social, psychological, and biological factors. . This study adopts comprehensive 

approaches that encompass the entirety of an individual's life experiences to better 

understand and tackle reproductive health disparities .  It highlights that pre-pregnancy 

conditions are outcomes of cumulative stressors and disadvantages unfolding across life 

stages. Therefore, effective reproductive health interventions must address broader 

societal inequalities and establish support systems to mitigate the effects of early 

adversities. In terms of abortion, the study indicates that safe access is essential for 

women with complex backgrounds and histories of social adversity, helping to prevent 

the transmission of disadvantages to future generations.(Biggs et al. 2013; Chae et al. 

2017; Finer et al. 2005; Foster et al. 2022). Furthermore, the study provides evidence for 

revising the current unintended pregnancies framework, urging a shift from blaming 

individual reproductive decisions to addressing structural inequalities. (Aiken et al. 2016; 

Auerbach et al. 2023; Potter et al. 2019). Failure to make this shift will leave women with 

poor childhood socioeconomic status as a persistent challenge for successful family 

planning and contraceptive efforts to reduce unintended pregnancies and non-live births. 
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Appendix A: Items for Scale Adverse Childhood Experiences 
 

Table Appendix A: ACEs Measure with reference to previous publication using Add Health Data  

Measure 

Citation [Studies that 

utilized ACEs before 

using Add Health Data] 

Wave no. 

 

Variable 

Name 

Wave Assessed and Item Description 
Original Response 

Range 
Recoded Response 

Abuse  

1. Emotional Abuse (Testa and Jackson 2020) 

 

(Kim, Lee, and Park 

2020) 

Wave IV 

Main 

Respondent 

(Adolescent) 

 

H4MA1 

 “Before your 18th birthday, how often did a 

parent or other adult caregiver say things that 

really hurt your feelings or made you feel like 

you were not wanted or loved?”  

0 or 6 = never 

happened, 5 = more 

than 10 times 

0 = never or once, 1 = more 

than once  

2.Physical Abuse (Testa and Jackson 2020) 

 

(Kim et al. 2020) 

(Brumley et al. 2019) 

 

(Schwartz, Wright, and 

Valgardson 2019) 

Wave IV 

Main 

Respondent 

(Adolescent) 

 

H4MA3 

 “Before your 18th birthday, how often did a 

parent or adult caregiver hit you with a fist, 

kick you, or throw you down on the floor, into 

a wall, or down-stairs?”  

 

 

 

0 or 6 = never 

happened, 5 = more 

than 10 times 

0 = never or once, 1 = more 

than once  

  Wave III 

Main 

Respondent 

(Adolescent) 

 

H3MA3 

By six grades, how often had your parents or 

other adult caregivers slapped, hit, or kicked 

you?” 

6 = never happened, 

1= once to 5 = more 

than 10 times 

Using Brumley method for 

sexual abuse: 

: 0 = never (“never”’ at both 

waves, Wave III with 

missing values on Wave IV, 

or Wave IV with 

missing values at Wave III), 

 1 = at least once 

(reported at both waves and 

only Wave IV 

3.Sexual Abuse (Testa and Jackson 2020) 

 

(Kim et al. 2020) 

 

Wave IV 

Main 

Respondent 

(Adolescent) 

Wave IV: “Before your 18th birthday how often 

had one of your parents or other adult care-

givers touched you in a sexual way, forced you 

0 or 6 = never 

happened, 5 = more 

than 10 times 

 

0 = never at both waves, 1 = at 

least once  
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Table Appendix A: ACEs Measure with reference to previous publication using Add Health Data  

Measure 

Citation [Studies that 

utilized ACEs before 

using Add Health Data] 

Wave no. 

 

Variable 

Name 

Wave Assessed and Item Description 
Original Response 

Range 
Recoded Response 

(Brumley et al. 2019) 

 

(Schwartz et al. 2019) 

 

 

H4MA5 

to touch him or her in a sexual way, or forced 

you to have sexual relations?” 

 

 

 

 

 

Using Brumley: 0 = never 

(“never”’ at both waves, 

Wave III with 

missing values on Wave IV, 

or Wave IV with 

missing values at Wave III), 1 

= at least once 

(reported at both waves and 

only Wave IV)   

 (Testa and Jackson 2020) 

 

(Brumley et al. 2019) 

 

Wave III 

Main 

Respondent 

(Adolescent) 

 

H3MA4 

 “Before 6th grade, how often had one of your 

parents or other adult care-givers touched you 

in a sexual way, forced you to touch him or her 

in a sexual way, or forced you to have sexual 

relations?”  

 

 

0 = never happened, 

5 = more than 10 

times 

0 = never at both waves, 1 = at 

least once  

 

 

 

  

Household Challenges  

4.Community 

Violence 

(Testa and Jackson 2020) 

 

(Brumley et al. 2019) 

 

(Anto et al. 2021) 

 

Wave 1 

 

H1FV1 

H1FV2 

H1FV3 

H1FV4 

 
 

Wave I: “During the past 12 months, how often 

did you see someone shoot or stab another 

person”  

 

Wave I: “During the past 12 months, how often 

did someone pull a knife or gun on you” 

 

Wave I: “During the past 12 months, how often 

did someone shoot or stab you” 

0 = never, 2 = more 

than once  

0 = no exposure, 1 = any 

exposure  

 (Testa and Jackson 2020) 

 

 Wave I: “During the past 12 months, how often 

did someone cut or stab you” 

 

  

 (Anto et al. 2021) 

 

Wave 1 

 

H1FV6 

Anto: During the past 12 months, did the 

following happen? If so, how often? You were 

jumped or beaten up. 

0 = never,  

1 & 2 = more than 

once 

0 = no exposure, 1 = any 

exposure 
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Table Appendix A: ACEs Measure with reference to previous publication using Add Health Data  

Measure 

Citation [Studies that 

utilized ACEs before 

using Add Health Data] 

Wave no. 

 

Variable 

Name 

Wave Assessed and Item Description 
Original Response 

Range 
Recoded Response 

5.Substance Abuse 

in the Household 

(Testa and Jackson 2020) 

 

(Kim et al. 2020) 

 

(Brumley et al. 2019) 

 

(Anto et al. 2021) 

 

(Schwartz et al. 2019) 

 

Wave 1 

Parent Survey 

 

Bio_mother 

PC49E_2 

Bio_Dad 

PC49E_3 

 “Does respondent’s biological mother 

currently have the following health problem: 

Alcoholism” 

 

 “Does respondent’s biological mother 

currently have the following health problem: 

Alcoholism” 

 

[note, Kim used these question, one for mother 

and one for father, so please check either there 

are two questions for mother, or one is for 

father and one for mother, mother question as 

two time, may be typo mistake in Testa and 

Jackson article Appendix A ] 

 

Parent Survey: 

Yes/No 

 

Wave I: Yes/No 

0 = no, 1 = yes  

 (Testa and Jackson 2020) 

 

Wave 1  

 

Main 

Respondent 

(Adolescent) 

 

H1TO52 

Wave I: “Are illegal drugs easily available to 

you in your home” 

  

6. Parental 

separation or 

divorce  

(Testa and Jackson 2020) 

 

(Kim et al. 2020) 

 

Wave 1 

Parent Survey 

 

PA10 

 

 “What is your current marital status”  1 = single, never 

married; 2 = 

married; 3 = 

widowed, 4 = 

divorced, 5 = 

separated 

0 = not divorced or separated.  

1 = divorced or separated  

 

 

(Kim et al. 2020)… used.  

1 = if parent had never 

married, divorced or 

widowed. 

0= if a respondent had married 

parents 
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Table Appendix A: ACEs Measure with reference to previous publication using Add Health Data  

Measure 

Citation [Studies that 

utilized ACEs before 

using Add Health Data] 

Wave no. 

 

Variable 

Name 

Wave Assessed and Item Description 
Original Response 

Range 
Recoded Response 

7.Suicide exposure  (Testa and Jackson 2020) 

 

(Anto et al. 2021) 

 

Wave I 

 

 

family 

H1SU7 

 

 

 

 “Have any of your family members succeeded 

in committing suicide in the past 12 months?” 

Yes/No 0 = no, 1 = yes 

 (Kim et al. 2020) 

 

(Anto et al. 2021) 

 

Wave I 

Main 

Respondent 

(Adolescent) 

 

Family 

attempted. 

suicide 

H1SU6 

Have any of your family members tried to kill 

themselves during the past 12 months? 

Yes/No 0 = no, 1 = yes 

8.Incarcerated 

household member 

(adult)  

(Testa and Jackson 2020) 

 

(Kim et al. 2020) 

(Brumley et al. 2019) 

 

(Schwartz et al. 2019) 

 

Wave IV 

 

Main 

Respondent 

(Adolescent) 

 

H4WP3 

H4WP9 

H4WP16 

H4WP30 

 “(Has/did) your (biological mother/ 

biological father/mother figure/father figure) 

ever (spent/spend) time in jail or prison?”  

 

These are four questions… each question for 

each..  

Yes/No 0 = no parent or guardian 

incarcerated prior to age 18.  

 

1 = Yes, parent or guardian 

incarcerated prior to age 18  

Neglect  

9.Emotional 

Neglect  

(Testa and Jackson 2020) 

 

Only first two items are 

used by (Kim et al. 2020) 

Wave I 

 

H1PF1 

H1PF23 

 (average of relevant items): 

Do you agree or disagree with the following 

statement? 

 

1 = strongly agree; 5 

= strongly disagree  

0 = bottom 80% of low 

warmth.  

 

1 = top 20% of low warmth  
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Table Appendix A: ACEs Measure with reference to previous publication using Add Health Data  

Measure 

Citation [Studies that 

utilized ACEs before 

using Add Health Data] 

Wave no. 

 

Variable 

Name 

Wave Assessed and Item Description 
Original Response 

Range 
Recoded Response 

to measure emotional 

neglect 

 

(Brumley et al. 2019) 

used 80% of low warmth 

as 0) 

 

Only first two question 

used by (Anto et al. 2021) 

 

(Schwartz et al. 2019) 

 

 

H1PF5 

H1PF25 

 

H1PF4 

H1PF24 

• “Most of the time, your mother is warm 

and loving toward you”  

• “Most of the time, your father is warm 

and loving toward you”  

• “Overall, you are satisfied with your 

relationship with your mother”  

• “Overall, you are satisfied with your 

relationship with your father”  

• “You are satisfied with the way your 

mother and you communicate with each 

other.”  

• “You are satisfied with the way your 

father and you communicate with each 

other.” 

 

……. 

For two first questions, (Kim 

et al. 2020) used below coding 

  

1=4 to 5 for disagrees” 

 

0 = 1 to 3 “for agrees and 

neutral” 

10.Physical Neglect  (Testa and Jackson 2020) 

 

(Brumley et al. 2019) 

 

(Schwartz et al. 2019) 

Wave III 

Main 

Respondent 

(Adolescent) 

 

H3MA2 

 

 “How often had your parents or other adult 

care-givers not taken care of your basic needs, 

such as keeping you clean or providing food or 

clothing?”  

0 = never happened, 

5 = more than 10 

times  

0 = never or once, 1 = more 

than once 

 (Kim et al. 2020) Wave III 

 

Main 

Respondent 

(Adolescent) 

 

H3MA1 

“By the time you started 6th grade, how often 

had your parents or other caregivers left you 

home alone when an adult should have been 

with you”.   

0 = never happened, 

5 = more than 10 

times 

0=never 

Or 1= more than once 

Expanded ACE Scale 

11. Foster Home (Brumley et al. 2019) 

 

Wave III  Did you ever live in a foster home?” Yes/no 0-no 

1=yes 
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Table Appendix A: ACEs Measure with reference to previous publication using Add Health Data  

Measure 

Citation [Studies that 

utilized ACEs before 

using Add Health Data] 

Wave no. 

 

Variable 

Name 

Wave Assessed and Item Description 
Original Response 

Range 
Recoded Response 

(Schwartz et al. 2019) Main 

Respondent 

(Adolescent) 

 

H3OD31 

 

12.Under-

resourced school or 

School 

Disadvantage 

(Brumley et al. 2019) 

 

(Schwartz et al. 2019) 

Wave 1 

Parent survey 

 

PC29A 

PC29B 

PC29C 

 (scores were summed): “Adolescent’s school 

places a high priority on learning”, 

“Adolescent’s school is a safe place” and 

“Adolescent’s school is a good school. 

1 = strongly agree, 

5 = strongly disagree 

0 = bottom 80 % of under-

resourced scores (i.e., 

less under-resourced), 1 = top 

~20 % of under resourced 

scores 

13.Neighborhood 

disadvantage 

(Brumley et al. 2019) 

 

(Schwartz et al. 2019) 

 

 

Wave 1 

Parent survey 

 

PA33 

PA34 

(scores were summed): “In this neighborhood, 

how big a problem is litter or trash on the 

streets and sidewalks?” and “In this 

neighborhood, how big a 

problem are drug dealers and drug users?” 

1 = no problem at all, 

3 = a big problem 

 

0 = bottom two tertiles of 

disadvantage, 1 = top 

tertile of  

disadvantage 

15.Social services 

involvement as an 

indicator of 

maltreatment 

(Brumley et al. 2019) Wave III 

 

H3MA5 

the number of times that social 

services “investigated how you were taken care 

of or tried to take you out of your living 

situation” 

Continuous  presence = 1 or more times 

and absence = 0 times or 

missing data 
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