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ABSTRACT

JENNIFER KENDALL
THE IMPACT OF CHILDHOOD TRAUMA ON ROMANTIC RELATIONSHIPS AND THE
MEDIATING ROLE OF THE STRESS RESPONSE SYSTEM
DECEMBER 2022

This study aims to expand the current body of research to understand further the underlying
biological mechanism that mediates the relationship between experiencing childhood trauma and
healthy adult romantic relationships and mental health. Positive relationships and good marital
quality have been linked to better health and a lower risk of mortality (Robles & Kiecolt-Glaser,
2003; Robles et al., 2014). At the same time, childhood trauma has been linked with a higher
incidence of morbidity and mortality (Grummittet al., 2021). There is no lack of evidence that
early experiences of trauma impact relationship health and marital outcomes (DiLillo et al., 2009).
The current study will examine these mechanisms using a publicly available data set, Midlife in
the United States. Structural equation modeling will be utilized to test the relationship between
childhood trauma and relationship risk and mental health, mediated by the biological correlate IL-
6. Increased levels of IL-6 have been implicated in the activation of the stress response system and
emotional dysregulation (Carpenter et al., 2010). Understanding this relationship can improve

targeted therapeutic interventions for individuals and couples who have experienced childhood

trauma.
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CHAPTER |
INTRODUCTION
Couples and Trauma

Couples and family therapists have long recognized the impact of early childhood
relational trauma on adult relationships (Bradbury & Shaffer, 2012; Whisman, 2006). Research
on the effects of childhood trauma (CT) has grown exponentially over the last 20 years. There is
currently a gap in the literature examining the underlying biological mechanism for how CT
impacts adult romantic relationships. The attachment and stress response systems are
biologically wired from birth and intricately connected. These systems are also altered by early
childhood experiences of stress and trauma (Fonagy, 2018; Kindsvatter & Geroski, 2014). New
research is beginning to separate how different forms of abuse, threat, and deprivation alter these
systems (Betz et al., 2021). Understanding these complex underlying mechanisms can help

individuals and therapists focus on healing and repair interventions.

The literature well established that childhood adversity harms adult health and increases
morbidity and mortality (Grummitt et al., 2021). The pivotal study that exposed childhood
adversity (Felitti et al., 1998) as a significant threat to health was groundbreaking for individuals
who experienced trauma and the medical community. Relationships and loneliness are critical to
adult health, morbidity, and mortality (Henriksen et al., 2019; Loving & Slatcher; 2013; Priest et
al., 2015). Robles and colleagues (2014) have found that relationship quality is crucial for adult
health; better relationships are significantly related to better health. However, early trauma
experiences have also increased relational distress and poor relationship satisfaction (DiLillo et
al., 2009; Whisman, 2006). Understanding how CT impacts attachment and the ability to create

and maintain healthy relationships is necessary for treatment and healing.



It is common knowledge that stress is bad for your health. During early childhood
development, the brain is undergoing rapid growth; if the stress response system is overactivated
by an unsafe environment, physical abuse, sexual abuse, or neglect, this can have long-term
implications for nervous system development (Gunnar 2007; Kindsvatter & Geroski, 2014).
When the stress response system is activated, the body releases chemical hormones that
negatively impact the body’s central systems (such as circulatory, digestive, and immune)
through allostatic overload (McEwen et al., 2012). These chemicals alter how the brain responds
to any event perceived as a threat. A critical component of the stress response system is the
inflammatory cytokines. These include both pro-inflammatory and anti-inflammatory
messengers (Gunnar, 2007). These chemical messengers are responsible for beginning many

different biological processes.

High levels of IL-6 also have important implications for mental and physical health. It
has also been implicated in chronic illnesses, such as heart disease, and mental conditions, such
as post-traumatic stress disorder, depression, bipolar, and schizophrenia (Dennison et al., 2012;
Gill et al., 2008; Quidé et al., 2019). Research using biological correlates can be challenging due
to the systemic and multifaceted nature of these variables. However, discovering the underlying
mechanism for intrapersonal and interpersonal distress can benefit the development of the mental

health field.

Couple and family researchers are beginning to understand the delicate interplay between
an individual’s reaction to internal stress states and the impacts on family and romantic
relationships. Interleukin-6 is a pro-inflammatory cytokine released by the hypothalamus in
response to stress (Jankord et al., 2010). IL-6 has been associated with negative emotions (such

as anger) and a reduction in emotional awareness, emotional regulation, and emotional thinking



in response to a stressful situation (Jung et al., 2019; Miyamoto et al., 2013). Trauma researchers
have found that IL-6 is released when the stress response is activated. In individuals who
experienced prolonged stress in childhood, these chemical messengers are found in much higher
concentrations after a stress response (Carpenter et al., 2010). These findings have important
implications for couples because every partner dyad will experience distress or disagreement at
some point in a relationship. This is normal. Still, the ability to co-regulate and eventually repair

predicts the long-term success of romantic relationships (Johnson et al., 2001).

Humans are physiologically wired to connect and bond with others. Attachment research
tells us that our stress response systems become activated when this bond is threatened (Johnson
et al., 2001). Previous research has found a significant relationship between perceived stress and
attachment style. Specifically, the anxious attachment style predicted higher levels of perceived
stress (Birnbaum et al., 1997; Reiner et al., 2010; Solomon et al., 1988). Currently, there is a gap
in the literature regarding how an individual’s stress response system can influence the couple's
relationship. Research suggests that early trauma changes the brain in critical ways impacting
both the attachment system and a person’s ability to co-regulate the stress response systems and
the physiological response to stress (Fonagy, 2018; Kindsvatter & Geroski, 2014). Experiencing
a lack of safety in an early relationship alters the attachment system, including the view of self
and others, which is essential for emotional regulation and bonding. The current study aims to
examine the impacts of trauma on these two systems to add to the existing literature about the
relationship between trauma and intimate relationships. The current study seeks to expand the
literature to understand further how CT impacts adult relationships through a biopsychosocial

lens.



Statement of the Problem

There is no lack of evidence to support that CT can cause many destructive and pervasive
issues across the lifespan (Grummitt et al., 2021). The attachment research posits that family and
partner relationships play a pivotal role in illness and health. Family and romantic relationships
have also been implicated in developing and maintaining long-term health outcomes (Priest et
al., 2015). The current study aims to test the validity of these ideas when CT is a factor. Little
has been done to understand or define the biological mechanisms in adulthood that contribute to
relational distress. Because CT causes systemic changes in the body’s central stress response
systems, this has important implications for developing and maintaining interpersonal
relationships (Fonagy, 2018; Siegal, 2001). The current study adds to the existing literature

regarding the mechanisms between CT and intimate partner relationships.

Purpose of the Study

The current study seeks to understand the role of pro-inflammatory cytokines, IL-6, in
developing and maintaining relationships for individuals who have experienced CT.
Understanding the factors that contribute to the effects of CT has far-reaching implications for
individuals, clinicians, and medical professionals. Research indicates that experiencing adversity
early in life can impact nervous system development and function (Gunnar, 2007; Kindsvatter &
Geroski, 2014). CT has been linked to various health consequences and poor outcomes
(Grummitt et al., 2021). Secure attachment in adulthood improves health and relationship health
outcomes (McWilliams & Bailey, 2010). The current study aims to evaluate the biological

mechanism through which CT impacts adult romantic relationships and health.



Research Question and Hypotheses

Research on childhood trauma has presented a devastating case for its impact on the
mental and physical health of those who experienced adversity early in life (Chang et al., 2019;
Felitti et al., 2019). However, individuals are resilient, and mediating factors between early
childhood adversity and adult health still require more exploration and consideration. The current
study seeks to expand the existing literature by testing the mediation pathways between CT as
the independent variable and relationship risk and mental health as dependent variables with IL-6
as a mediator.
Hypothesis

The following mediation hypotheses are posited for the current project:

(1) Childhood trauma is significantly associated with relationship risk, including
increased strain, probability of separation, and disagreement.

(2) Childhood trauma is significantly associated with poor mental health, including

increased anxiety and depression.

(3) Childhood trauma is significantly associated with levels of IL-6.

(4) IL-6 will be significantly associated with relationship risk and mental health.

(5) A nonsignificant pathway occurs between childhood trauma, relationship risk, and
mental health. A significant indirect relationship between childhood trauma,
relationship risk, and mental health is mediated by the current IL-6.

Summary
CT has a pervasive impact across the lifespan that can impact health and mental health.
One of the ways this occurs is by disrupting the attachment and stress response systems during

development (Gunnar, 2007). The current study seeks to expand the current research regarding



these mechanisms by using a biopsychosocial lens to examine the underlying mechanism of
child abuse and how it can impact adult romantic relationships and mental health outcomes. This
expanded understanding of the impact of trauma can build on current research to improve

interventions for distressed individuals and couples who have experienced childhood adversity.



CHAPTER I

LITERATURE REVIEW

Childhood Trauma

In 1998 Felitti and colleagues published a groundbreaking article about the health
consequences of adverse childhood experiences (ACE). Since then, ACEs have been associated
with adverse health outcomes resulting from high-risk behaviors such as smoking, drinking, drug
use, and increased mortality and morbidity in adulthood (Chang et al., 2019; Felitti et al., 2019).
Since then, CT has also been associated with changes in the stress-response systems, leading to
neurological changes with social, emotional, and physiological impacts (Barboza Solis et al.,
2015). Some of these outcomes have been attributed to brain structure changes during
development, including increased amygdala activation, reduced function of the cerebellar
vermis, and greater activation of the basal ganglia and prefrontal cortex (Siegel, 2020: Teicher et
al., 2003).

The prevalence of CT is not easy to calculate because abuse is not always reported, and
many types of abuse, such as emotional abuse, have no legal restrictions. In 2011 the US
Department of Health and Human Services reported that there had been over 3.3 million reports
of child abuse and neglect in that year. Yearly statistics on past abuse reports indicate that child
abuse and neglect tend to co-occur with the health and stability of the economy (Malucio &
Ainsworth, 2006). Given the strain placed on most families throughout the current pandemic, it
could be assumed that child abuse and neglect are on the rise.

Another factor that makes trauma difficult to conceptualize is the lack of a consistent
definition of trauma from a clinical standpoint. The Diagnostic and Statistical Manual (DSM)

provides a conceptual framework of trauma, including incidences such as witnessing violence or



physical injury or maltreatment, sexual assault, and death or loss (American Psychiatry
Association, 2013). From a neurodevelopmental perspective, trauma is defined as any
experience(s) that repeatedly causes the stress system to become activated for a prolonged
period. This can result from one severe event, which can cause repeated activation of the stress
response system through the experience of post-trauma symptoms (nightmares, intrusive
throughs) or the occurrence of ongoing, repeated events (Teicher et al., 2003).

Trauma and Health

Another impact of early trauma is on the allostatic systems, including the nervous and
immune systems. One of the ways CT is posited to impact psychopathology is by increasing
inflammatory markers such as IL-6 and C-reactive protein by the immune system. When
developing brains are flooded by these markers, development can be impacted (Carpenter et al.,
2010). Early life adversity has been demonstrated to cause increased blood levels of these
markers in healthy adults (Danese & Baldwin, 2017). Researchers believe CT impacts the body
in the same ways as physical trauma by releasing inflammatory markers causing a systemic
inflammatory response (Danese & Baldwin, 2017). In a study of healthy adults, those who
reported moderate to severe childhood maltreatment had significantly higher levels of I1L-6,
suggesting an amplified inflammatory response to stress in adulthood due to the trauma
(Carpenter et al., 2010).

This biological response damages the developing brain, as indicated by an increase in the
incidence of psychopathology (Danese & Baldwin, 2017). In adults, these pro-inflammatory
cytokines have been implicated in major depressive disorder, post-traumatic stress disorder,
anxiety, and server psychological illnesses such as schizophrenia (Carpenter et al., 2010; Luo et

al., 2019; Valkanova et al., 2013). Increased levels of IL-6 have also been implicated in



rheumatoid arthritis, weight gain, sleep quality, autoimmune disorder, inflammatory bowel
disease, asthma, multiple sclerosis, diabetes, and some types of cancer (Neurath & Finotto,
2011). Increased C-reactive protein levels have been associated with CT and are significantly
linked to increased body mass index (BMI) in adults (Schrepf et al., 2014). Higher levels of C-
reactive protein have also been found in individuals diagnosed with Bipolar I or Il. Studies
indicate that C-reactive proteins are highest during the manic phase of the disease, suggesting a
link between mania and higher levels of inflammation (Fernandes et al., 2016).

Heart rate variability (HRV) is another physiological marker associated with biological
changes caused by childhood adversity on adult mental and physical health (Jin et al., 2018).
HRV measures nervous system activation, particularly the parasympathetic nervous system
(Porges, 1995). Childhood trauma correlates significantly with low-frequency HRV (Jin et al.,
2018). In adulthood, low-frequency HRV has been associated with depression and risk of cardiac
disease (Koch et al., 2019; Stone et al., 2018). For individuals with schizophrenia, low HRV is
consistently demonstrated as an increased risk factor for cardiovascular disease (Refisch et al.,
2021). Low-frequency HRV has also been associated with increased plasma concentrations of
IL-6 (Gonzales-Clemente et al., 2007; Tateishi et al., 2007). These findings exemplify the
complex changes that are caused by early adversity.

Trauma and Attachment

Interpersonal trauma in childhood has a destructive effect on the ability of the child to
develop securely attached relationships (Fonagy, 2018). Children who experience adversity early
in life are at a greater risk of developing mental and physical health disorders, participating in
high-risk behaviors, and other developmental disruptions (Kalmakis & Chandler, 2015). These

consequences of trauma at an early age have been linked to changes in neurodevelopmental



mechanisms that impact the child’s developing brain (Asmundson & Afifi, 2019). When a child
experiences trauma, such as a car accident, research has shown that a secure attachment with a
caretaker can reduce the psychological impacts of that trauma (Crusto et al., 2010). Conversely,
when children are abused by their caretaker or if the caretaker is emotionally or physically
unavailable, unsafe, or unpredictable, this can lead to long-term changes in the brain and
attachment systems (Erozkan, 2016). When a child does not have a secure base to turn to, they
must learn coping strategies to survive in these conditions. Often these coping strategies
prioritize survival over a connection, leading to long-lasting patterns of relationship distress due
to the inability to feel safe in relationships with others.

The most common forms of CT are physical abuse or neglect, emotional abuse or
neglect, and sexual abuse. These interpersonal traumas impact the child’s attachment systems
and ability to connect with caregivers, peers, or other social supports (Erozkan, 2016). A
significant link between childhood abuse and insecure attachment has been empirically validated
(Raby et al., 2017). Research also suggests a correlation between the level of unresolved trauma
in childhood and disorganized attachment styles (Erozkan, 2016). CT creates a dynamic in which
a child’s attachment needs are not met, resulting in the child struggling to connect even when a
healthy caretaker or attachment figure is available. This inability to trust and connect with others
negatively affects social and romantic relationships in adulthood.

Attachment Theory
Attachment theory (Bowlby 1969, 1973, 1980) was developed to explain observed
differences in social and emotional behaviors in children. The central premise of this theory is
that parent-child relationships are based on proximity and responsiveness, which can either

promote a general sense of safety or create insecurity and anxiety in infants and children. This

10



initial theory grew into what researchers now know is a critical need for connection in
individuals across the lifespan (Hazan et al., 2006). Attachment figures provide an initial
blueprint for social relationships that becomes part of an individual’s worldview for connection
across a lifespan (McConnell & Moss, 2011). Attachment needs are the motivational drive that
encourages individuals to seek proximity to others and promote social connection (Siegel, 2001).
Attachment begins with the early bonds developed between baby and caregiver in infancy and
childhood and then later shifts to romantic partners in adulthood. The attachment mechanism is
neurologically based and hard-wired into every human brain (Siegel, 2001). Thus, this system is
critical for thriving and surviving.

According to Bowlby (1988), the healthiest form of attachment is “secure attachment.”
Secure attachment develops when a caregiver is responsive to an infant’s needs. The level of
caregiver responsiveness becomes internalized as an “internal working model” through which a
child learns whether they can rely on attachment figures for comfort and closeness or not
(Bowlby, 1988). This develops into an early template for how a child views themselves and how
they view others. Attachment research posits that children whose parents were stable and
responsive tended to have a greater sense of felt security and demonstrate less anxious behavior
patterns (Bowlby, 2005). One of the critical components of healthy attachment is the concept of
co-regulation of emotions. Those who fall into the categories of insecure, anxious, or avoidant
either become withdrawn from a caregiver in times of stress or inconsolable or panicked. These
represent an inability to regulate emotional experience (Bowlby, 1988, 2005). These children
cannot co-regulate with their caregivers and must develop strategies to cope and manage

independently.
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During infancy and childhood, the nervous system develops and establishes itself for
survival in the child’s present environment. Children with a responsive caregiver who creates
safety and offers co-regulation support develop a brain wired to respond to a threat only when
the nervous system detects danger. However, if an infant or child does not have this type of
caretaker (attuned and responsive) and is often in an unsafe or chaotic environment, their
nervous system will develop differently and be more sensitive to danger cues. This type of
developmental environment results in the child constantly triggering the brain’s fight or flight
survival centers (Siegel, 2001). These early life experiences shape a person’s view of
relationships and the dependability of others. Though the development of attachment style is
complex and dependent on multiple factors, the environment is a significant contributing
influence (Del Giudice et al., 2011). The life history theory suggests that attachment difference
varies but that a harsh early environment is mainly influential in developing insecure attachment.
This evolutionary framework posits that attachment is an adaptive mechanism that responds to
early life environments and promotes psychological and physiological adaptations that make
individuals more capable of surviving and thriving in their current environment. These
adaptations ensure that future generations will be adapted to surviving in the same environment
(Szepsenwol & Simpson, 2019).

Adult Attachment

According to the life history theory, the attachment style developed in childhood has
significant implications in adulthood. Early attachment systems impact adults in two main ways.
First, the degree of responsiveness to the current environment is based on the level or degree of
harshness or unpredictability experienced in early childhood. This suggests that CT impacts how

alert the nervous system will be or how safe an adult will feel at any given time, based on the

12



early environment. The second way early attachment systems influence adults is through
behavioral, emotional, and cognitive responses to the environment and the adapted attachment
style (Szepsenwol & Simpson, 2019). In other words, coping mechanisms for early childhood
experience can remain intact through adulthood and influence how an adult responds to stress in
the current environment. Across the lifespan, attachment determines the quality of one’s
relationship and the individual’s ability to maintain healthy romantic partnerships.
Romantic Relationships

From the first moments of life, proximity to an attachment figure becomes associated
with an anxiety reduction and a felt sense of security. Attachment relationships are crucial to
survival for infants, but the desire for closeness does not diminish across the lifespan; it simply
adapts. Attachment needs are met by romantic partners for adults but can also be fulfilled by
close friends and mentors such as coaches, teachers, or religious leaders who can step into that
role (Siegel, 2020). Attachment figures support emotional regulation in childhood and adulthood
through attunement, support, and comfort (Bowlby, 1988, 2005).

The boding system is part of nervous system regulation for infants and adults. When one
partner’s stress response system is activated, the attachment system is wired for co-regulation,
whether from problems within or outside of the relationship. If one partner is dysregulated, the
preference is for the other partner to help soothe them through co-regulation. This process allows
a partner to calm the other dysregulated nervous system and supports the return to homeostasis
(Johnson, 2019a). However, when the nervous system response from one partner starts the stress
response system in the other, both cannot co-regulate, resulting in increased levels of distress for
both parties. The ability to repair and return to homeostasis depends on the individual’s working

model of self and others and how they perceive the recent distress. This will mitigate whether the
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partner moves toward the other for repair or away. These internal working models have been
labeled by attachment researchers as attachment styles and are influenced by CT (Siegel, 2001).

Adult attachment styles are classified as secure or insecure, dismissing, fearful, or
preoccupied (Bartholomew & Horowitz, 1991). Adults who develop a secure attachment to
others report having had a dependable caregiver and a safe home environment. Those with
dismissive attachment styles tend to be highly independent due to unresponsive caretakers
experienced as unreliable (Woods & Riggs, 2009). Individuals who fall into the pre-occupied
category report having inconsistent and unpredictable caregivers. Finally, adults classified as
fearful have developed and internalized a negative sense of self-created in response to rejection
by a caregiver (Woods & Riggs, 20009). This negative view of self creates a fear of rejection
that causes the individual to volley between wanting closeness yet fearing rejection and pushing
others away (Woods & Riggs, 20009). This push-pull dynamic leaves the individual craving
connection but unable to trust others and allow the relationship to happen.

Insecure attachment styles such as ambivalent and avoidant also negatively impacted
marital satisfaction (Mohammadi et al., 2016). These results can be understood in the context of
stress and how insecure individuals deal with stress, whether external or relational. If an avoidant
individual experiences distress in a relationship, they will be more likely to turn inward and pull
away from their partner as a coping strategy to manage the distress. On the other hand, when
anxiously attached individuals experience stress, they tend to seek closeness and yearn for
greater connection (Simpson & Rholes, 2017). These two opposing coping styles can create a
push-pull dynamic that does not allow either partner to get what they need from the other.
Mohammadi and colleagues (2016) also suggest that the negative view of self that is perpetuated

by a lack of self-confidence and fears of rejection and loneliness that is common in individuals
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with insecure attachment styles creates additional stress internally that can be projected on the
relationship. These intrapsychic factors combined with a partner’s attachment behaviors can
create distress in relationships for individuals with insecure attachment patterns.

Though attachment is established early in infancy, attachment styles are adaptive and can
change over the lifespan. Researchers have identified various factors contributing to adult
attachment style moving from secure to insecure. Some of these factors include adverse life
events such as having a partner who abuses drugs or alcohol, the death of a family member, life-
threatening illness, and divorce (McConnell & Moss, 2011). Research on attachment changes
from insecurity to security has been more limited. However, relationship satisfaction and
emotional openness in romantic partnerships have been linked to greater security in relationships
(Egeland & Farber, 1984; McConnell & Moss, 2011).

The attachment style developed in childhood is generally stable across the lifespan but
can shift in reaction to current relationships and life events. Recent research supports that
individuals with insecure attachment can move to security if three critical processes occur. This
process is first setting the intention to overcome barriers to growth while undergoing therapy in a
setting where the therapist becomes a surrogate attachment figure, second making intrapersonal
changes towards better mental health, and third making interpersonal changes such as making
peace with the past and taking a relational risk with trust and vulnerability (Dansby Olufowote et
al., 2020).

Couples can influence each other’s emotional states at both a conscious and unconscious
level. This process occurs through physical presence and emotional attunement or engagement,
support, and comfort (Butner et al., 2007). A secure connection develops from a felt sense of

security and through co-regulation in couple relationships. A growing body of research has
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indicated that secure attachment in romantic partnerships promotes a sense of security,
commitment, and longevity in a relationship (Mikulincer & Shaver, 2007). According to
Greenberg & Goldman (2008), insecure attachment styles are a risk factor for relational distress
because of the inability to seek comfort. A crucial factor for a healthy romantic partnership is
proximity seeking, but individuals with insecure attachment styles tend to turn away from each
other in times of stress. Shah et al. (2018) found that married individuals reported greater
satisfaction if they had a secure attachment style instead of an insecure one. These results were
supported in a subsequent study, which indicated that both attachment style and attachment
behaviors are essential factors for relationship satisfaction and significantly predicted marital
quality (Sandberg et al., 2017).
Health

Aside from its impact on relationships, adult attachment also has significant health
implications. Secure attachment has been linked to better mental health outcomes in adulthood,
while insecure attachment has increased psychopathology and engagement in risky behaviors
(Mikulincer & Shaver, 2007). Insecure attachment styles have also been associated with poor
emotional awareness and regulation and higher levels of depression (Owens et al., 2018). There
is also evidence that insecure attachment has also been found to increase inflammation-based
illnesses and impact heart rate, blood pressure, and stress management (Puig et al., 2013; Widom
etal., 2018).

CT has also been implicated as a cause of poor mental and physical health outcomes.
There is some evidence to support a mediation relationship between childhood trauma, insecure
attachment, and the development of poor mental and physical health outcomes (Widom et al.,

2018; Vig et al., 2020). The associations between insecure attachment and health may also be

16



associated with a dysregulated Hypothalamus-Pituitary-Adrenal (HPA) Axis. Individuals with
higher levels of attachment anxiety, especially avoidant individuals, have been consistently
found to have a lower threshold for attachment threat and heightened HPA activity (Diamond &
Fagundes, 2010; Laurent & Powers, 2007). Quirin and colleagues (2008) identified anxious
attachment as contributing to elevated HPA reactivity in adulthood. These results have also been
demonstrated in a laboratory setting. In a study of intimate partners, those with an insecure
attachment exposed to laboratory-induced conflict showed increased HPA activity and poor
recovery after the event (Laurent & Powers, 2007).

Based on the research mentioned above, the current study seeks to identify underlying
biological mechanisms that account for the connection of CT to a romantic relationship and
mental health. A negative view of self and others is a detrimental consequence of early relational
trauma (Mohammadi et al., 2016). Due to the connection between the stress response system and
the attachment system, it is hypothesized that there will be a significant positive correlation
between CT, inflammatory markers, and a negative view of self and others.

The Stress Response System
Stress System Development

Research on the stress response system has evolved tremendously over the last century.
In 1935, Walter Cannon first coined the term “fight or flight” to explain how our bodies react
behaviorally to threats. Cannon recognized early on that the body is in constant flux between
states of calm (homeostasis) and alert states. The stress response system has developed in the
nervous system as the mechanism that manages the body's internal state of arousal. Our brain is

wired from birth to be adaptable to our environment. The nervous system is prepared to move
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from a state of safe, calm, and open to connect to a stressed state such as fight or flight when an
environmental threat is perceived (Heim & Nemeroff, 2001).

When the stress response system becomes activated, it instantly releases chemical
messengers that shift the body from one state to another (Heim & Nemeroff, 2001). Gunnar
(2007) referred to this system as a “motivational system” for the body’s defenses. When a threat
is perceived, the body diverts critical resources from storage to usable states, mobilizing some
organs while limiting others and enhancing perception to focus on relevant environmental cues
(Gunnar, 2007).

The stress response system is also responsible for encoding and filtering information
from the environment. So not only does this system initiate the response, but it also determines
the system’s responsiveness to the stimulus, acting to amplify reactions when necessary
(Tonhajzerova & Mestanik, 2017). Other brain and memory functions are altered so that
meaningful previous connections and experiences can be drawn upon for survival (Gunnar,
2007). Then when the threat has subsided, the stress response system is responsible for bringing
the body back to homeostasis. These systems have been referred to as the stress response system
(Heim & Nemeroff, 2001) and the stress-emotion system (Gunnar, 2007).

Stress and Attachment

Stress is an important factor when discussing attachment. Attachment researchers have
found that the prefrontal cortex (PFC), the area of the brain used for planning, memory, and
other cognitive functions, is activated to regulate attachment-related thoughts. For example, the
PFC functions by creating a protective plan for how a person can prevent separation and supports
the ability to process rejection (Gillath et al., 2005). Once the HPA activates the stress response,

the PFC processes emotional information and organizes behavior, decision-making, and rule
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learning (Gillath et al., 2005). More recent research has identified the PFC as an essential factor
in an individual’s response to stress or threat (Wheelock et al., 2016). These functions of the PFC
create the potential that stress, HPA, and PFC activation can lead to changes in the ability to
form or maintain secure attachment.

Stress researchers have also found that chronic stress can reduce the activity in the PFC
while strengthening activity in the amygdala, a part of the brain important for the fear response.
The PFC is an essential top-down regulator. It works to inhibit impulsive behavior, discern
reality, regulate attention and help gain insight into one’s actions and the action of others
(Arnsten et al., 2015). Without these abilities in place, connecting with others would be
significantly inhibited.

The attachment diathesis-stress process model also identifies how the working models of
self and others, developed in childhood, can impact adult relationships (Simpson & Rholes,
2017). This model focuses on how each partner handles internal and external sources of stress.
The model outlines how both avoidant individuals and anxious individuals cope with perceived
stress and how these coping styles tend to conflict when stress is present (Simpson & Rholes,
2017).

The Nervous System and Attachment Style. Tonhajzerova and Mestanik (2017) have
identified four different phenotypes of nervous system development: sensitive, buffered,
unemotional, and vigilant patterns. These phenotypes align with the four main attachment styles:
secure, anxious pre-occupied, anxious-avoidant, and disorganized. The buffered phenotype is a
pattern of nervous system activation initiated by the stress response system that develops due to
predictable responsivity by caretakers and moderate repeated stress. This type of stress response

activation is characterized by low anxiety and aggression in males and females. These
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individuals are most aligned with a secure attachment, are sensitive to social feedback, and are
most likely to have healthy, lasting romantic partnerships (Del Giudice et al., 2011; Tonhajzeroa
& Mestanik, 2017)

The limbic-hypothalamic-pituitary-adrenal (LHPA) axis is the part of the stress response
system implicated in regulating psychosocial stressors such as rejection, separation, family
conflict, and social evaluation (Del Guidice et al., 2011). Early and continued activation of these
neural networks can create adaptive learning that will become an integrated part of the nervous
system in adulthood. Behaviorally this activation can look like fight or flight in sensitive children
or adults (Tonhajzeroa & Mestanik, 2017). Gunnar (2005) suggested that family conflict early in
life that results in frequent cortisol elevation creates behavioral patterns consistent with an
insecure-anxious attachment style. Moreover, when an individual develops this highly reactive
LHPA early in life, their stress response system will remain sensitive to social feedback,
resulting in increased mobilization of the LHPA activity and metabolic and psychological
changes when a threat is perceived (Del Giudice et al., 2011).

Due to the limited impact of environmental cues, risk-taking behaviors can occur, and
lack of empathy and reduced social cooperation (Del Guidice et al., 2011). The stress response
system has also been associated with muted emotional behavior patterns in males and females
(Tonhajzeroa et al., 2017). Two separate pathways have been identified in the development of
these patterns. One is a genetic predisposition, and the other is chronic stress in early childhood
(Gunnar & Vazquez, 2006; Kessler et al., 2005). Limited emotionality has been linked to lower
autonomic activation and HPA reactivity (Del Giudice et al., 2011). This type of activation

results in a delayed fight or flight response, reduced sensitivity to social feedback, and inhibition
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of social learning. This unemotional pattern is behaviorally consistent with the avoidant
attachment style.

Tonhajzeroa and Mestanik (2017) have also identified a vigilant stress response pattern
strongly linked to developmental trauma and overattentive and overprotective parenting (Rubin,
2002). The vigilant phenotype of nervous system activation arises from effective coping with
repeated physical or social threats (Tonhajzeroa & Mestanik, 2017). This type of reactivity is
characterized by high sympathetic and HPA activity, resulting in high responsiveness by the
physiological systems (Porges, 2007). These activation patterns fluctuate between the states of
alertness, including flight, fight, or freeze. Individuals who experience this activation pattern in
response to stress take longer to return to baseline and recover from stress (Gunnar & Vazquez,
2006). There are also gender differences within this phenotype. Males tend to be more aggressive
and impulsive and show externalizing behaviors. Females tend to become more socially anxious,
have lower impulsivity, and have more internalizing behaviors. (Del Giudice et al., 2011).

The unemotional and vigilant response to stress results in destructive behavioral reactions
when trying to maintain healthy romantic partnerships. When an individual with either
phenotype becomes distressed by typical relational conflict, the resulting behaviors will not
allow for co-regulation or favorable resolution. According to Porges (2007), when an individual
has shifted into a fight, flight, or freeze state, the individual is no longer wired for connection but
prioritizes self-protection.

Stress Response, Trauma, and Relationships

When the stress response system is activated frequently, an adaptive anticipatory stress

response is learned and encoded into neurological pathways; this allows the brain to quickly

evaluate a threat based on previous experience (Stefano et al., 2008). Though functional, this
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adaptation can modify the nervous system in ways that make it overly sensitive, activating the
stress response system without an actual threat (Shin & Liberzon, 2010). This oversensitive
response can result from CT and damage relational health, particularly when a child has
experienced abuse from an attachment figure. If the stress response system is continually
activated by a romantic partner (attachment figure), the resulting physiological activation of the
stress response system will keep the individual in an altered states, which interrupts the
attachment system. Integrated memories of unsafe attachment figures from early abuse can lead
to long-term deficits in a person's ability to connect in relationships.

Emotional Regulation and the HPA Axis

One of the ways in which stress impacts health is through the nervous system’s HPA
axis. When an individual experiences stress or fear, this system is activated and releases
inflammatory cytokines (IL-6), triggering the release of steroids (cortisol) into the body. This
cascade begins a regulatory process that helps the body prepare for alerted states such as fight,
flight, or freeze. When the threat has passed, the HPA axis will release a different set of chemical
messengers to return the body’s processes to homeostasis (Porges, 2001). The physiological
changes in the individual result in an emotional reaction that then influences behavior. This
system is developed early on and is impacted by the experience of trauma throughout the life
course, but more so during infancy and early childhood (Porges, 2001).

Continued activation of the nervous system can lead to persistent dysregulation in
adulthood. Daily stress can repeatedly trigger the stress response system, resulting in chronically
high IL-6 and cortisol levels. HPA dysregulation has been associated with mental health
disorders such as anxiety and depression (Young et al., 1999) and chronic diseases such as

diabetes, cardiovascular disease, hypertension, and cancer (McEwen, 2003; McEwen et al.,
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2012). Individuals who report high levels of anxiety, indicative of HPA dysregulation, have also
been found to have elevated levels of IL-6 (O’Donovan et al., 2010).

Chronic HPA dysregulation also impacts an individual’s emotional experience as well.
Higher HPA activation results in slower, less effective regulation of negative affect (Zobel et al.,
2004). Negative emotional experiences have also been linked to higher levels of IL-6 and
cortisol (Miyamoto et al., 2013). Negative personality traits such as high neuroticism and low
conscientiousness have also been associated with elevated levels of IL-6. These personality types
are negatively related to relationship satisfaction but have also been implicated in risky health
behaviors such as overeating and smoking (Sutin et al., 2010). The converse has also supported
that positive emotions can predict lower levels of pro-inflammatory cytokines, indicating less
inflammation and better health (Anderson et al., 2015).

Previous research has also identified emotional dysregulation as a mediator between CT
and relationship satisfaction (Bradbury & Shaffer, 2012), highlighting the critical role of
emotional reactions in romantic relationships. Furthermore, a more recent study of women
diagnosed with persistent PTSD indicated that women in this group displayed higher anticipatory
sensitivity (anxiety), more intense negative emotional states, and higher levels of IL-6 (Newton
et al., 2014). These findings can have important implications for an intimate partnership if one or
both partners is frequently dysregulated and unable to manage their negative emotions.
Additionally, there are implications for distress recovery and repair within the partner
relationship.

Not only does IL-6 impact the emotional aspects of the partner's environment, but IL-6
and cortisol have also been found to disrupt secure attachment. In a study of children, high

cortisol levels were associated with increased anxious attachment despite parental support
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(Houbrechts et al., 2021). Furthermore, adolescents who demonstrated an insecure attachment to
caregivers have been found to have more sensitive to uncontrollable stress, indicated by a high
level of cortisol release in responses to mild stress (Bendezu et al., 2019). Similar results were
found in adults with insecure attachment (Diamond, 2015).

Stress Response System and Health

Managing day-to-day stress is essential for both our mental and physical health. How an
individual handles a stressful event can either reduce its overall impact or amplify it (Skinner et
al., 2003). Experiencing early trauma can cause the stress response system to overwork daily.
Having an overactive stress response system can result in daily stress being perceived as
unmanageable, which would, in turn, cause the body's stress response systems to become
activated. This continued activation due to everyday stress can increase allostatic changes in the
body's central systems (McEwen et al., 2012).

Allostatic load is the “wear and tear” on the body caused by the brain and body systems’
reaction to stress that has been associated with various mental and physical health disorders. This
system works using feedback loops and is how the body maintains stability despite an
unpredictable environment (McEwen et al., 2012). Allostatic overload is how researchers have
understood how social and environmental factors impact psychological function and physical
health (Beckie, 2012). Allostatic stress comes from compounding daily stressors combined with
provisional major life events. Additional forms of stress also de unhealthy coping mechanisms
that have developed to deal with life stress, such as smoking, alcohol use, unhealthy diet, lack of
exercise, and poor sleep. Exposure to frequent or repeated stressors can result in the stress
response remaining active even when the stressor has ended, causing prolonged activation of the

neuroendocrine and immune responses. When a person cannot cope with this cumulative stress,
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adverse physiological changes occur, resulting in allostatic overload, negatively impacting health
(Guidi et al., 2021).

Homeostasis is maintained in the body via negative feedback loops that respond to the
rise of chemical messengers and work to restore biological balance (Ramsay & Woods, 2014).
Allostatic load is measured by various biomarkers that quantify biological chemicals released
during stress. High levels of these biomarkers, including IL-6, have been associated with higher
morbidity and mortality as well as many chronic conditions, including: autoimmune disorders,
musculoskeletal disorders, neurological disorders, diabetes, cancer, cardiovascular disease,
periodontal disease, and rheumatoid arthritis (Guidi et al., 2021; Mattei et al., 2010; Santacroce
& Crandell, 2014; Seeman et al., 1997). Thirteen different biomarkers have been recognized as
indicators of allostatic load and increased mortality, these include; cardiovascular markers (heart
rate variability and blood pressure), neuroendocrine levels (including cortisol, epinephrine, and
norepinephrine), cholesterol, high-density protein (HDL), metabolic parameters (waist to hip
ratio, glucose, and insulin levels), and inflammation markers (IL-6, C-reactive protein, aloumin,
fibrinogen; Gruenewald et al., 2006).

Individual differences in genetics, environment, and psychology can increase
vulnerability to stress-related health disparities or promote resilience. Preventative measures and
interventions can reduce the negative impacts of stress on health (Juster et al., 2010). According
to Gruenewald and colleagues (2006), many chronic illnesses are preventable if early detection
occurs through early warning signs, such as recognizing childhood trauma or biological
indicators. Daily work stress, early life events, caregiving for others, and poor coping skills have
all been found to increase allostatic overload (Guidi et al., 2021). Allostatic overload load has

significant implications not just for physical health but mental health as well. High levels of
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allostatic markers, including IL-6, have been associated with anxiety, depression, and
schizophrenia (Berger et al., 2018; Juster et al., 2011).

Increased levels of 1L-6 have been associated with morbidity and mortality in older
individuals. Using biological correlates for research can be complex. Scientists have been trying
to identify other factors related to IL-6 production. Age is a factor that has been suggested to
impact serum levels of IL-6, but this theory has been negated (Young et al., 1999). Another
factor to consider is gender. Previous research has found that hormone levels can influence
endocrine production and levels of IL-6, further supporting the influence of gender on levels of
IL-6 (Haden et al., 2000). Additional gendered effects have been found following a severe
physical injury. In this study, the female gender was associated with the lower release of
inflammatory cytokines, including IL-6, when compared to male gender patients (Mors et al.,
2016). These results support previous research that there are gender influences on IL-6 serum
levels (Sperry et al., 2008).

Summary

Relationships and human connections are vital for humans to thrive and survive.
Exposure to early adversity alters the stress response, and attachment systems function in critical
ways. (Siegel, 2020). Furthermore, the biological changes following CT can have lifelong mental
and physical health consequences (Felitti et al., 2019). Secure attachment in childhood has
important implications for lifelong relationships and mental health. Early trauma experiences can
reduce a person’s ability to connect with a partner, making it challenging to navigate a romantic
partnership complex (Mikulincer & Shaver, 2007). For individuals who have experienced

chronic early stress, increased activation of the HPA axis has been associated with elevated
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levels of IL-6. IL-6 has important implications for emotional regulation and attachment (Gunnar,

2007).
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CHAPTER I1I
METHODOLOGY

Method

Research on CT has presented a devastating case for its impact on relationships,
psychological wellbeing, and physical health for those who experienced adversity in childhood
(Chang et al., 2019; Felitti et al., 2019). Chronic stress changes the nervous system, altering the
ability to create and maintain secure relationships. However, individuals are resilient, and
mediating factors between early childhood adversity and adult relationships still require more
exploration and consideration. The current study further expands the existing literature by testing
the mediation pathways between childhood trauma, I1L-6, relationship risk, and mental health

outcomes.

Sample

The study used data from the second wave of the publicly available data set, Midlife
Development in the United States (MIDUS; Ryff et al., 2019), to determine whether IL-6
mediates the relationship between CT and relationship risk and mental health. Data collection for
the MIDUS study began in 1995 and continued over the next 20 years. The data for this study
has been published in three separate waves with numerous subsets. The information gathered for
the MIDUS data set includes demographic information, health histories, socioeconomic data,
relationship and social factors, behavioral and mental health questionnaires, physiological
measures, childhood and family history, and occupational data (Delany, 2014). Initially, 7,108
individuals participated in the study. These participants ranged in age from 25-75 years old
(Radler & Ryff, 2010). The sample included 46% males and 54% females with an average age of

55. One of the biggest criticisms of this data set is that 74% of the participants were white,
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resulting in a lack of diversity in the sample. Of the sample, most were married (66%), and 31%
were college-educated. The average salary was $27,100 (Radler & Ryff, 2010).

The second wave of data collected for this study was the MIDUS II, funded by the
McArthur Foundation Research Network on Successful Midlife Development (Delany, 2014).
Data collection for this wave took place from 2004 to 2005. For the current study, participants
who complete Project 1 or MIDUS I (N = 4,006) and Project 4 (N = 1,255), the Biomarker
Project was used (Ryff et al., 2013). When the two projects were combined, 1,054 participants
completed both measures.

The data for Project 1 was collected via phone interviews. For Project 4, a subsample of
Project 1 had to travel to a collection site where they stayed overnight (Ryff et al., 2013). While
at the collection site, various physiological measures were taken for the biomarker project,
including weight, blood pressure, fasting blood draws, urine, and saliva (Love et al., 2010). The
demographics for this subset were 57% females and 43% males, with an average age of 54.
Forty-two percent were college graduates, 69% were married, and the average income was

$41,538 (Love et al., 2010).

Measures
Trauma

Trauma was measured using the Childhood Trauma Questionnaire (CTQ); Bernstein et al.,
1994). This assessment is a retrospective self-report measure, asking about the trauma that
happened in the past. The measure consists of 70 items assessing abuse across five domains;
childhood physical abuse, physical neglect, emotional abuse, emotional neglect, and sexual
abuse (Bernstein et al., 1994). The responses are a 5-point Likert scale ranging from 1 = never

true to 5 = very often true. Examples of questions include: “Didn't have enough to eat,” "Knew
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someone was there for me," "Family called me names," "Parents were drunk or high, no care was
given," "Had to wear dirty clothes.” The measure has good test re-test reliability (r =.88) and a
Cronbach's alpha of .95 (Bernstein et al., 1994). This measure was collected as part of the
MIDUS II, Project 4 Biomarker Project (Ryff et al., 2013). The current sample size was N =
731, with a Cronbach’s alpha of .88.

The CTQ and ACEs scales were recently assessed for convergent validity. Results
indicated good convergent validity for the two scales for total childhood maltreatment (Schmidt
et al., 2020). The CTQ has also been used in various studies focused on understanding the
allostatic effects of childhood trauma and its impact on relationships (Coelho et al., 2014;
Fitzgerald et al., 2020; Fitzgerald & Gallus, 2020).

Relationship Risk

The following measures created a latent variable for the partner environment. The
variables are intended to represent attachment constructs of view of self and view of other,
including two variables that measure relationship distress. These measures were derived from
the MIDUS I, Project 1 data set (Ryff et al., 2019). The sample size for this latent variable is N
=729 and has a Cronbach’s alpha of .71.

Strain From Partner. This measure represented the attachment construct “view of
other” in a relationship. This 6-item measure uses a four-point Likert scale to quantify strain in
the participants' intimate relationships. The Likert scale goes from 4 = never to 1 = often. Items
include questions such as: "How often does your partner make you feel tense?" "How often does
your partner criticize you?" "How often does your partner argue with you?" For this measure, the
scores were also reverse coded so that a higher score indicates more strain. The sample size for

this measure was N = 729, and Cronbach'’s alpha was .87 (Ryff et al., 2019).
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Strain Given to Partner. This measure represented the attachment construct “view of
self” in a relationship, another important component of attachment. This 6-item measure uses a
4-point Likert scale to quantify strain in the participants' intimate relationships. The Likert scale
goes from 4 = never to 1 = often. Items include questions such as: "How often do you let your
partner down?" "How often do you criticize your partner?” "How often do you make your
partner feel tense?" For this measure, the scores were also reverse coded so that a higher score
indicates more strain. The sample size for this measure was N = 729, and the Cronbach's alpha
was .75 (Ryff et al., 2019).

Probability of Separation. This 4-item measure uses a 4-point Likert scale to quantify
the risk of separation or divorce in the participants' intimate relationships. The Likert scale goes
from 4 = not likely at all to 1 = very likely. Items include questions such as: "It is always difficult
to predict what will happen in a relationship, but realistically, what do you think the chances are
that you and your partner will eventually separate?”” and "During the past year, how often have
you thought your relationship might be in trouble?" For this measure, the scores were also
reverse coded so that a higher score indicates more distress. The sample size for this measure
was N = 729, and Cronbach's alpha was .82 (Ryff et al., 2019).

Spouse/Partner Disagreement. This 6-item measure uses a 4-point Likert scale to
quantify strain in participants' intimate relationships. The Likert scale goes from 4 = neverto 1 =
often. Items include questions such as: "Couples often disagree about many issues in life. How
much do you and your partner disagree on the following issues?" These issues include finances,
household tasks, and leisure time. For this measure, the scores were also reverse coded so that a
higher score indicates more strain. The sample size for this measure was N = 729, and

Cronbach's alpha was .87 (Ryff et al., 2019).
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IL-6

Each participant from the Biomarker Project had fasting blood samples collected during
the biomarker assessment. The serum was processed by the MIDUS Biocore Laboratory using a
highly sensitive ELISA analysis (R & D system). The final results of the data were positively
skewed so that a natural log transformation was used for the analysis (Reed et al., 2021; Ryff et
al., 2013).
Mental Health

Mental health was measured using a single latent variable created from five measures.
This latent variable had a sample size of N =731 and a Cronbach’s alpha of .88. Anxiety and
depression was measured using The Mood and Symptom Questionnaire (MASQ), an empirically
validated measure for anxiety and depressive symptomology (Watson & Clark, 1991). This
measurement was collected in the MIDUS I1, Project 4, and assessed anxiety and depression
symptomology. According to Watson and Clark (1991), symptoms of anxiety and depression
overlap and fluctuate over time. This assessment was created to account for various symptoms
congruent with anxiety and depression.

For this study, four scales from the MASQ were used to create a single latent variable to
represent mental health. The sub-scales used include the general-distress anxious symptom scale,
anxious arousal sub-scale, loss of interest, and the general distress-depressive symptoms sub-
scale. Depression was measured using the Center for Epidemiologic Studies Depression (CES-D)
scale. This self-report screening tool has been found to detect depression in the general

population (Ryff et al., 2013; Vilagut et al., 2016).
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Analysis

The current study used the MIDUS Il data set to test the above hypotheses (Ryff et al.,
2019). Before the analysis, the individual data sets available for MIDUS I, Project 1, and Project
4, the Biomarker Project, were downloaded and combined in SPSS. Initially, the data sets were
combined and cleaned by removing participants who did not have data for each measured
variable. Participants who had not responded to the CTQ, relationship risk variables, IL-6, or
mental health variables were removed listwise from the analysis. The final sample size was N =
729.

After the database had been cleaned, the relationship risk variables were reverse coded so
that higher numbers indicate more significant distress. The Cronbach’s alpha for each latent
variable was checked for appropriate fit. Then the normality assumptions were tested, including
multicollinearity, checks for variance, skewness, and kurtosis. Next, a new variable for IL-6 was
created by taking the natural log on each data point to reduce the positive skew identified by the
normality testing. Due to multicollinearity issues between the mental health variables, a single
latent variable will be used for mental health. Finally, a correlation analysis was run for each
latent variable, including trauma, relationship risk, and mental health (see Table 1).

Table 1
Descriptive Statistics (N = 729)

Variables M SD Skewness Kurtosis Range
Trauma
Emotional abuse 7.71 3.97 2.10 4.46 5-25
Physical Abuse 6.82 2.85 2.89 10.41 5-25
Sexual Abuse 6.24 3.31 3.41 12.37 5-25
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Variables M SD Skewness Kurtosis Range

Emotional Neglect 9.47 4.30 1.00 46 5-25

Physical Neglect 6.61 2.51 2.08 4.74 5-25

Mediation Variable

IL-6 01 31 .59 13 -.40-1.36

Relationship Risk

Partner disagreement 5.75 2.06 74 .16 3-12
Marital risk 3.10 1.48 1.49 1.86 2-9

Strain from partner 12.92 97 0.51 A7 6-24
Strain given to partner 12.0 3.65 0.38 A1 6-22

Mental Health

MASQ: Anxious arousal 21.37 4.64 2.24 8.40 17-57
MASQ Anxious symptom  4.29 4.29 1.64 4.88 11-42
MASQ: depression 17.68 5.94 2.58 9.80 12-60
MASQ: Loss of interest 11.51 3.80 2.30 8.04 8-40
CESD 7.18 7.19 1.99 5.15 0-49

Next, a single-factor confirmatory factor analysis (CFA) was completed in Mplus to test
the appropriateness of the latent variables. A single factor CFA requires that there must be at
least three indicators that are continuous variables on the same scale for each latent variable
(Kline, 2011). When the analysis was complete, the factor loading and model fit parameters were

assessed for appropriateness and a good fit (Kline, 2011; see Table 2)
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Table 2
Correlations of IV and DV (N = 729)

Strain given Strain received Probability of Partner
separation disagreement
Emotion abuse 15*** L7FF* 19*** 12%**
Emotion neglect 3% ] 9F** 22*** 5***
Physical Neglect 10*** 13F** 12%** 12%**
Physical Abuse 07 10* 10* 10
Sexual Abuse .01 10* .07 .03

Note. *p < .05. **p < .01. ***p < .001.

Structural equation modeling (SEM) was then used to test each current hypothesis. SEM

is a multivariate technique that uses path analysis to capture the relationships between observed

and latent variables (Kline, 2011). Both latent and observed variables were used to do path

analysis. Mplus (Version 7) was the statistical software program used to test path analysis. For

this analysis, type is missing, maximum likelihood (ML) estimation was used, and iterations

were set to 1,000. Bootstrapping was set to 2,000. The following assumptions were met before

running the analysis: the observations were independent, the endogenous variables were

normally distributed, the exogenous variables were independent and measured without error, and

there was correct specification (Kline, 2011).

After the analysis was complete, the model fit was tested using the following indicators:

chi-square test, comparative fit index (CFl), Tucker-Lewis coefficient (TLI), root mean square

error of approximation (RMSEA), and standardized root mean square residual (SRMR). The

model fit assumptions used were that the chi-square should be non-significant (p > .05), the CFI

and TLI should be greater than .95, the RMSEA should be less than .05, and the SRMR should

be less than .10 (Kline, 2011). Chi-squared is an essential indicator of model fit and significance,
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but a large sample size can impact it. Since the current study has a relatively large sample, the
additional model fit indicators were used for the evaluation because they do not vary in response
to sample size (Kline, 2011). Finally, the control variable (gender) was tested to determine if it

improved the model fit.
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CHAPTER IV
RESULTS

SEM was used to test the hypothesized model. Before the model analysis, SPSS was used
to test for missingness, correlations, normality, and reliability estimates for each latent variable
(see Table 1). To reduce missingness, the data set was cleared of participants who did not have
data for each test variable. Each variable was within the normal range for skewness and kurtosis
except for sexual abuse, which was narrowly out of the range (skewness = 3.4, kurtosis = 12.4;
see Table 2). According to Brown (2012), the acceptable range for kurtosis is between +3 and

+10 for skewness.

A correlation analysis was conducted before the analysis. This analysis found significant
correlations between emotional abuse, emotional neglect, and physical neglect and the
relationship variables (strain given and received, marital risk, and partner disagreement).
Physical abuse was significantly correlated to marital risk (r =.11, p <.01) and strain given from
my partner (r = .09, p <.01). Sexual abuse was only correlated with strain from a partner (r =
.09, p <.01). Significant bivariate correlations were also found between the five abuse variables,
the three anxiety measures (general anxious symptoms, anxious arousal, and trait anxiety), and
the three depression measures (distress depressive symptoms, loss of interest, CESD). IL-6 was
significantly correlated to physical neglect (r =.12, p <.01) and anxious arousal (r =.10, p <

01).

Once the premilitary analysis was complete, CFA was conducted using Mplus 7 (Muthén
& Muthén, 2017) to determine the model fit of the latent variables and analyze the standardized
path coefficients for the SEM. Results for the CFA can be found in Table 3. Factor loading for

each variable was expected to be approaching or above .40 to be included in the latent variable.
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To test the indirect relationship between abuse and mental and relationship risk, nonparametric
bootstrapping was set at 2,000 iterations (Kline, 2011). Full information maximum likelihood
(FIML) was used to address missingness in the data. This was chosen because the data met the

assumptions for normality and were within acceptable ranges, including skewness and kurtosis.

Table 3

Unstandardized, Standardized, and Significance for Confirmatory Factor Analyses (N = 729)

Parameter Estimate b S S.E.

Confirmatory Factor Analysis Estimate for Abuse

Emotional Neglect 1.00 82** .02
Emotional Abuse .98 87** .02
Physical Abuse 54 .66** .04
Physical Neglect 53 T4** .04
Sexual Abuse 41 A3 .06

Confirmatory Factor Analysis Estimate for Relationship Risk

Strain from partner 1.00 18** .02
Strain given to partner .79 .80** .03
Partner Disagreement A7 .65** 14
Probability of separation .36 J1** .02

Confirmatory Factor Analysis Estimate for Mental Health

MASQ: General Depression 74 .86** .03
MASQ: Loss of Interest 46 .83** .00
CESD: Depression Scale 1.00 95** .03
MASQ: General Anxiety 45 A2*%* 10
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Parameter Estimate b S S.E.

MASQ: Anxious Arousal 34 bS1** .01

Note. Model fit indices are y%(85) = 205.26, p < 0.001; RMSEA = 0.04 (C.I. 0.4 - 0.05); CFI =
0.98, TLI = .98, SRMR = 0.04.
*p < .05. **p < .01, ***p < 001.

Model Results

The model tested direct and indirect pathway coefficients to determine whether the
hypotheses stated in chapter 1 were supported. Results of the path analysis can be seen in Figure
1. The model fit statistics demonstrated a good fit for the hypothesized model (x*(85) =205.26, p
<0.001, RMSEA =0.04, CFI =0.98, TLI =0.98, SRMR = 0.04). As expected, the chi-squared
was largely due to its sensitivity to the sample size. Therefore, the other parameters were

considered (Kline, 2011).

The results of the path analysis (see Table 4) supported the hypothesis of a direct
association between childhood abuse, increased levels of IL-6, higher levels of anxiety and
depression as well as worse relationship outcomes. Hypothesis 1 stated that there would be a
direct relationship between relationship risk and childhood abuse. This suggests that higher
levels of abuse will result in worse relationship outcomes. As Table 4 indicates, there is a
significant association between CT and relationship risk (8 = .28, p <.001). These results
indicate that individuals who experienced abuse in childhood report a negative view of self and

others, increased distress, and a great probability of separation.
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Figure 1

Model Diagram with Path Coefficients and Estimates
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Note. Model fit indices are y? (85) = 205.26, p < 0.001; RMSEA =0.04, C.l. = 0.04 - 0.05; CFI
=0.98; TLI=0.99; SRMR = 0.04. *p <.05. **p < .01. ***p < .001.

Hypothesis 2 stated that there would be a direct relationship between childhood abuse
and mental health with IL-6. This is based on previous research that indicates a strong
relationship (Carpenter et al., 2010) between abuse and IL-6. The results of the current study
found significant direct associations between both childhood abuse (5 = .43, p = .056) and
mental health (5 = .27, p <.01) and IL-6. These results support previous research that early
trauma is a significant risk factor for worse mental health outcomes in adulthood (Felitti et al.,
1998). Additionally, the standardized path coefficients indicate a significant association between
mental health and relationship risk (5 = .41, p <.001). This significant relationship indicates that

relationship risk can be impacted by early childhood experiences and present-day mental health.
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Hypothesis 3 asserted that there would be a significant relationship between childhood
abuse and IL-6. Previous research has supported the assertion that individuals who experience
CT have elevated levels of IL-6. The results of the current study indicated that there is a
significant association between childhood abuse and levels of IL-6 (5 = .01, p <.05). This
supports the theory that childhood abuse results in long-term changes to the brain and body.

Table 4
Unstandardized, Standardized, and Significance for Model Variables (N = 729)

Parameter Estimate b p S.E.
Abuse = Risk A7 28FF* .00
Abuse - Mental health 75 AZFF* .04
IL-6 > Risk .26 A7 24
IL-6—> Mental health 42 27** A1
Abuse > IL-6 01 01** .00
Risk WITH Mental health 4.43 ALFF* .01
Emotional abuse WITH physical neglect -1.58 - 53F** A1
Physical Abuse WITH Emotional abuse 87 23 18
Physical Abuse WITH sexual abuse 57 .08* .04
Anxious arousal WITH general anxiety 3.00 28FF* .07
Anxious arousal WITH depression 2.02 19Fx* .05
symptoms

Anxious arousal WITH Loss of interest 1.11 13* .06
Depression WITH depression symptoms 7.10 AQFF* .04
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Parameter Estimate b S S.E.

Depression WITH Loss of interest 3.22 37 21
Loss of interest WITH depression 3.33 AQF** 10
symptoms

Strain from partner WITH Partner 2.15 ALFF* .04

disagreement

Strain from partner WITH probability of 1.81 A4FFx* .01
separation
Partner disagreement WITH probability .78 33F*F* 10

of separation

Note. The final model fit the data adequately X? (85) = 205.26 p < 0.001, RMSEA = 0.04 at 90%,
C10.04-0.05, CFI =0.98, TLI =0.99, SRMR = 0.04.
*p <.05. **p <.01. ***p < .001.

Mediation Results

The path analysis for IL-6 produced mixed results. IL-6 was found to have a direct
significant association with relationship risk (5 = .28, p <.001). As expected, IL-6 was
significantly associated with mental health (5 = .43, p < .001).

Hypothesis 5 stated that IL-6 would mediate the relationship between childhood abuse
and relationship risk and mental health. This suggests that the biological changes in the nervous
system are responsible for these effects. The current study failed to support the mediation
hypotheses for relationship risk and mental health; results can be found in Table 5. However,
there was a small but significant mediation effect between childhood abuse, levels of IL-6, and

relationship risk (8 = .004, p < .001).
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In summary, the model analysis results indicated significant results for each of the
analyzed direct pathways. Overall, the model explained 96% of the variance for IL-6, 40% of the
variance for strain given to my partner, 32% of the variance in strain from my partner, 15% of
the variance in the probability of separation, and 28% of the variance for partner disagreement.
However, standardized path coefficients demonstrated that childhood abuse is significantly
associated with increased anxiety, depression, and more significant relationship risk. 11-6 was
also significantly associated with anxiety and relationship risk. The model analysis failed to
support the mediation hypothesis for abuse to anxiety and depression through IL-6. However, the
mediation pathway between abuse and relationship risk mediated by IL-6 was significant.

Table 5
Unstandardized, Standardized, and Significance for Mediation Effects (N = 729)

Indirect Parameter Estimate b p Confidence Interval

Lower .5% Upper .5%

Abuse—> IL-6>Risk .002* .004* .003 .004
Abuse - Risk A7 28%* .33 33
Abuse—> L6 > Mental health .004* .002* .003 .006
Abuse = Mental Health 28** A3** 40 45

Note. *p < .05. **p < .01. ***p < .001.
Control Variable
Gender was added as a control variable based on previous research that levels of IL-6 are
influenced by gender (Moérs et al., 2016). Gender was significantly associated with both IL-6 (
= .98, p <0.001) and mental health (5 = .27, p < 0.05). Conversely, gender and relationship risk

did not have a significant relationship (8 = -.45, p > 0.05).
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CHAPTER V
DISCUSSION

The current study used SEM to examine the relationship between CT, biological
correlates of inflammation (IL-6), relationship risk (attachment), and mental health (anxiety and
depression) while controlling for gender. The study tested 729 individuals using the MIDUS 11
data set. The study aimed to determine if the inflammatory marker, IL-6, mediated this sample's

relationship between CT and relationship risk and mental health.

Hypotheses 1 and 2

The first two hypotheses were based on previous research supporting that CT has a
negative effect on romantic relationships and mental health (Felitti et al., 2019; Whisman, 2006).
The current project’s results supported the assertion that CT directly and significantly negatively
impacts romantic relationships. Specifically, this study used variables to account for critical
aspects of attachment that included the view of self and the view of others. This, along with two
other variables, accounts for increased disagreements between partners and a greater risk of
divorce or separation based on participant reports. These results suggest that instability in early
relationships with attachment figures can alter the ability to feel safe and connected in an adult

romantic relationship.

Not surprisingly, the data also found significant results for the relationship between CT
and anxiety and depression. CT has been associated with various mental health disorders (Felitti
etal., 2019). It was important for the validity of this study to repeat these findings with this
sample. These findings align with decades of previous research and suggest that the current
sample reflects those used in previous studies. Another significant result from the current study

was the strong correlation between mental health and relationship risk. These findings highlight

44



the importance of individual mental health for developing and maintaining a healthy romantic

partnership.

Hypotheses 3 and 4

Hypothesis 3 focused on the relationship between abuse and IL-6. A significant
association was found between CT and levels of IL-6. These findings support the understanding
that early abuse causes long-term biological changes. These results support previous research

that IL-6 levels in adults are impacted by early experiences of trauma (Quidé et al., 2019).

Hypothesis 4 posited that there would be a significant relationship between IL-6 and
relationship risk and mental health outcomes. This hypothesis was partially supported. The
association between IL-6 and relationship risk was nearing significant. Suggesting that there may
be a relationship between higher levels of inflammatory markers, and further research is needed.
Additionally, a significant, direct relationship was found between IL-6 and mental health,
supporting previous research (Carpenter et al., 2010). These findings suggest that an alternative
model for the relationship between CT, IL-6, mental health, and relationship risk should be

considered.

Mediation Hypothesis 5

Hypothesis 5 was the mediation hypothesis and was not supported for relationship risk or
mental health. Though the mediation pathways were not significant, these findings are
informative nonetheless and suggest the need for future research. The significant direct
relationships between all variables indicated that there might be better models to explain these

relationships. Perhaps IL-6 is, in fact, an independent variable and not a mediator. Future
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research should consider the relationship between IL-6 and relationship risk with mental health

as a mediator.

Clinical Implications

Currently, there is a mental health crisis in the United States (Fitzpatrick et al., 2020).
The results of the current study support previous research that poor mental health can negatively
impact relationships. There is considerable evidence that mental health and family and partner
relationships impact health and well-being. Addressing mental illness at its core is critical to
protecting individuals’ relationships and overall health (Priest et al., 2015). Currently, there are
numerous modalities for clinical therapists to use to treat various types of mental illness. Many
of these focus on behavioral or cognitive methodologies that can fail to address the deep
biological roots of mental health. Understanding trauma’s impact on individuals and
relationships is key to finding and improving the utilization of trauma-informed treatments for
individuals and couples. The current study emphasized that biological correlates impact
relationships, health, and functioning in direct and indirect ways.

Family and couple relationships play a pivotal role in the development of and the
management of mental illness. The current study sought to expand the literature to support
therapeutic intervention at both the couple and family levels to improve overall mental and
relationship health. Increasing understanding of this connection is essential for mental health
clinicians to be aware of the need for assessment for childhood trauma and the potential negative
impacts on relationships while highlighting the need for couples counseling when an individual
has experienced childhood adversity. It is also critical for marriage and family therapists to
understand how trauma in one partner may impact the system. Creating best practices for

clinicians that advise each client to receive an assessment for trauma should be implemented.
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Additionally, this study suggests that whether or not an individual has experienced trauma, poor
mental health impacts can considerably reduce relationship satisfaction. This indicates that for
family or couples therapy to be the most effective, individual mental health concerns such as
anxiety and depression should be managed before beginning work on the larger relational
systems.

It is postulated that relationship-focused interventions can impact individual health at a
biological level if couples can be moved from insecure to more secure relating (Greenman &
Johnson, 2021). It is well established that experiencing childhood maltreatment negatively
impacts health, marital satisfaction, and attachment (DiLillo et al., 2009; Whismna, 2006). The
current study added to existing research by examining the relationship between CT, biological
correlates of inflammation, and relationship health.

Couples’ researchers have considered the impact of relational distress on mental health
extensively. To date, empirical evidence has been found to support the immediate impacts of
couple distress on biological reactivity. Research in non-clinical populations has demonstrated a
connection between relationship health and individual physiological reactivity (Levenson et al.,
1994). This study found that physiological reactions were associated with negative affect; the
more physiological responses, the more negatively a person reported feeling. A more significant
negative effect was also correlated with lower marital satisfaction (Levenson et al., 1994).

Emotionally focused therapy (EFT; Johnson, 2019b) is currently considering a gold
standard for couple’s therapy. Studies regarding the efficacy of this model have found that
treatment using EFT increased marital satisfaction at treatment completion and follow-up
assessments (Beasley & Ager, 2019). This model addresses couples’ distress by highlighting

dysfunctional attachment behaviors and moving couples from insecure to secure relating. EFT
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has also been adapted for use with families, aiming to improve attachment (Johnson, 2019b).
However, EFT is not considered a trauma-informed approach, and there is little to no evidence
that this therapeutic model alone can repair the damage done by CT. Based on the current
findings, clinicians working with couples or families where an individual has experienced CT,
the clinician should prioritize individual mental health first before working on building secure
attachment.

However, couple and family therapists can continue to improve trauma treatment by
incorporating empirically validated trauma treatments into relational therapy settings. The results
of the present study stress the importance of incorporating bottom-up therapeutic approaches
such as somatic therapies (Waheed, 2021), eye movement desensitization and reprocessing
(EMDR; Shapiro, 1989), or Polyvagal theory (Porges, 1995).

Limitations and Future Research

The use of the MIDUS data set offers an extensive data set to be used for analysis. This is
a great benefit to the study and offers powerful benefits statistically. However, the current study's
results should be considered regarding its limitations. First, the sample does not represent various
cultures, ethnicities, or individuals from different socioeconomic levels. The vast majority of the
participants were middle-class and white. This lack of diversity in the sample limits the ability to
generalize these results to other populations. Also, the data for the current study is cross-
sectional. Using cross-sectional data limits the ability to make long-term assumptions regarding
the impact of secure relating across the life span.

Another limitation of the study is that the partner and family measures and the CTQ are
self-reports. Though self-reports are considered a reliable measure, they can be impacted by day-

to-day changes in mood and stress levels. These reports also require participants to recall
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historical facts about childhood. These memories could be incomplete or faulty, impacting the
results of this study. Additionally, trauma can happen at any point across the lifespan, causing
changes to the stress response system. Focusing only on complex trauma in childhood is another
potentially limiting factor of this study. Despite these limitations, the current project offers new
insight into the field and expands upon contemporary literature in a meaningful way.

The complexity of trauma and human biology is why future research should continue
exploring alternative models of how biological changes can influence individual mental health
and romantic relationships. Many factors can influence IL-6. Based on the results of the current
study, alternative models where 1L-6 is an independent variable with mental health as a
mediating factor may yield informative results.

Future research should focus on integrating trauma-informed treatments such as EMDR
into couple and family therapy. Currently, there is limited research on using EMDR with
couples, but preliminary studies indicated promising results (Linder et al., 2021). Addressing
individual mental health concerns is a necessary first step for couples therapy to be successful.
For many couples healing personal trauma together through couples therapy can be a powerful

experience. One that fosters safety and teaches vulnerability.
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