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Abstract

Emotion regulation is a core factor of interest in psychological research because of its
transdiagnostic nature and potential for modification through non-pharmacological interventions.
Difficulties in emotion regulation have been implicated in various mental health challenges,
including sensitive developmental periods such as the perinatal phase. Given the heightened
vulnerability to stress and anxiety during this time, understanding the mechanisms by which
emotion regulation influences psychological well-being and parenting outcomes is crucial.

This dissertation explores the role of emotion regulation in shaping stress and parenting
experiences during the perinatal period, focusing on both risk and resilience factors. Two
empirical studies were conducted to examine (1) the mediating role of emotion regulation in the
association between adverse childhood experiences (ACEs) and parenting stress and (2) the
efficacy of a mindfulness-based intervention in reducing psychological stress, depressive
symptoms, and improving emotion regulation during pregnancy and postpartum.

Study 1 used a cross-sectional design to investigate how ACEs influence emotion
regulation skills and subsequent parenting stress. Results indicated that individuals with higher
ACE scores were less likely to engage in cognitive reappraisal and more likely to rely on
expressive suppression as a regulatory strategy. Importantly, cognitive reappraisal fully mediated
the relationship between ACEs and parenting stress, suggesting that difficulties in effective
emotion regulation may serve as a key mechanism through which early adversity contributes to
heightened parenting stress.

Study 2 employed a randomized control trial (RCT) to assess the impact of Mindfulness-
Based Cognitive Therapy for Perinatal Depression (MBCT-PD) on psychological risk factors for

postpartum depression. Findings demonstrated that participation in MBCT-PD, compared to



control, resulted in significantly less psychological stress and fewer depressive symptoms during
pregnancy. Emotion regulation was specifically examined as a potential mechanism of action in
reducing perinatal psychological distress and depressive symptoms. Individuals completing
MBCT-PD reported increased use of cognitive reappraisal, which mediated reductions in
parenting stress at six months postpartum. These results underscore the potential for
mindfulness-based interventions to foster adaptive and promote effective emotion regulation
skills, thereby supporting parental well-being and buffering against parenting stress.

Taken together, these findings highlight the mediating role of cognitive reappraisal, an
effective emotion regulation skill, , during pregnancy in decreasing parenting stress postpartum.
Further, our results demonstrate that cognitive reappraisal can be leveraged as a target preventive
mechanism for both parental mental health and parenting stress, a much-overlooked risk factor in
perinatal interventions that contributes to immediate and long-term parental and infant/child
mental health. This highlights how promising cognitive reappraisal is as a target for perinatal
interventions. ,By improving emotion regulation capacities through mindfulness-based
approaches during pregnancy, it may be possible to mitigate the negative psychological
consequences of childhood adversity, enhance parental resilience, and disrupt the
intergenerational transmission of stress. This dissertation contributes to a growing body of
research emphasizing the importance of emotion regulation in perinatal mental health and
provides empirical support for the integration of mindfulness-based interventions into prenatal

carc.
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CHAPTER 1: INTRODUCTION

Parental' mental health plays a crucial role in shaping child development, family
dynamics, and the parent-child attachment bond (McQuillan & Bates, 2017; Seipp et al., 2024).
This is a vital area for research and intervention, as children with parents who have mental health
disorders are more likely to develop similar challenges (Seipp et al., 2024; Wiegand-Grefe et al.,
2019). This risk is mediated by a complex interplay of genetic and environmental factors, which
underscores the importance of understanding and addressing parental mental health to prevent
the intergenerational transmission of mental health disorders.

Perinatal Mental Health

The perinatal period refers to the critical timeframe surrounding childbirth, encompassing
both pregnancy and the early postpartum months. While definitions vary depending on medical,
psychological, and research perspectives, the World Health Organization (WHO) defines the
perinatal period as beginning at 22 completed weeks of gestation (the start of the third trimester)
and extending through 7 days postpartum (World Health Organization [WHO], 2023). However,
broader definitions, particularly in psychological and parental health research, frequently extend

this period from conception through the first year postpartum, capturing the profound

! Gender neutral language such as parent or parental is used throughout this dissertation to refer to the
birthing parent.
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physiological, emotional, and social transitions that occur during pregnancy and early
motherhood (Howard & Khalifeh, 2020).

The perinatal period is significant because it represents a time of heightened vulnerability
for both the mother and the infant. The rapid physical and hormonal changes of pregnancy, labor,
and delivery influence parental health outcomes, fetal development, and neonatal survival. Key
medical concerns during this period include obstetric complications (e.g., preterm birth, pre-
eclampsia, gestational diabetes), fetal development, and neonatal care (Davanzo et al., 2020).
The first 3 months (12 weeks) after giving birth, often termed the fourth trimester (“ACOG
Committee Opinion No. 736,” 2018), are equally critical as mothers recover from childbirth and
adapt to infant care while navigating hormonal shifts and physical healing (Tully et al., 2017).

Beyond physical considerations, the perinatal period is increasingly recognized as a time
of profound psychological and emotional transformation. Pregnant individuals experience
significant shifts in identity, attachment, and mental well-being, often shaped by biological
factors (e.g., hormonal fluctuations), personal history (e.g., childhood trauma, prior mental health
conditions), and social determinants (e.g., access to support, socioeconomic status) (Lefkovics et
al., 2018). Mental health concerns such as perinatal depression, anxiety, and postpartum
psychosis can emerge (Woody et al., 2017).

Perinatal Mood and Anxiety Disorders (PMADs) refer to a spectrum of psychiatric
conditions that occur during pregnancy and up to one year postpartum, including major
depressive disorder, generalized anxiety disorder, obsessive-compulsive disorder, post-traumatic
stress disorder, and, more rarely, psychosis (O’Hara & Wisner, 2014; Woody et al., 2017).
Distinct from transient "baby blues," which typically resolve within two weeks, PMADs are

characterized by more persistent and severe symptoms that significantly impair functioning and
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parent-infant bonding (Gavin et al., 2005). Epidemiological studies suggest that approximately
15-20% of birthing individuals experience a PMAD, though prevalence may be higher when
considering subthreshold symptoms and anxiety-related conditions (Dennis et al., 2017; Falah-
Hassani et al., 2017). Risk factors include prior psychiatric history, lack of social support,
obstetric complications, and exposure to psychosocial stressors, such as those heightened during
the COVID-19 pandemic (E. E. Cameron et al., 2016; Hessami et al., 2020).

PMAD:s are associated with significant consequences for both maternal and child
outcomes. Untreated perinatal depression and anxiety have been linked to impaired maternal
functioning, increased risk of chronic mood disorders, and adverse child outcomes, including
difficulties with socio-emotional development, attachment, and cognitive functioning (Goodman
et al., 2011; Kingston et al., 2012). Evidence-based interventions such as cognitive behavioral
therapy and interpersonal psychotherapy have demonstrated efficacy, and pharmacological
treatments may be appropriate in moderate-to-severe cases (Sockol, 2015; Yonkers et al., 2009).
Emerging evidence also supports the use of mindfulness-based and group interventions to
enhance emotion regulation and reduce stress in the perinatal period (Shi & MacBeth, 2017;
Taylor et al., 2016). Given the high prevalence, clinical burden, and transgenerational impact of
PMAD:s, routine screening and early intervention are critical to mitigate long-term risks and

improve maternal and child well-being (O’Donnell et al., 2014).

Research in parental mental health, including interventions such as Mindfulness-Based
Cognitive Therapy for Perinatal Depression (MBCT-PD), highlights the importance of
addressing stress, depressive symptoms, and emotion regulation during this sensitive period (E.

E. Cameron et al., 2016).



In sum, the perinatal period encompasses a dynamic and multifaceted stage in a person’s
reproductive journey, impacting parental health, fetal development, and early parenting
experiences. While traditional medical definitions emphasize gestational age and immediate
postpartum outcomes, contemporary perspectives broaden the scope to include the
psychological, social, and emotional dimensions of perinatal well-being. Given the complexities
of this period, interdisciplinary research and clinical interventions continue to evolve to support

parental and infant health in more holistic and inclusive ways.

Parenting Stress

Parenting stress is the perceived inability to cope with the stressors of being a parent
(Rios et al., 2022). It is conceptually distinct from other forms of stress that parents may
experience, although it is frequently related to other life stressors, such as financial stress and
lack of social support (Fang et al., 2022). Parenting stress has been shown to be associated with
parental depressive symptoms (Fang et al., 2022; Leigh & Milgrom, 2008; Moe et al., 2018).
Parents of children with higher rates of behavioral dysregulation, such as autism or
developmental disabilities, report even higher levels of stress related to parenting (Barroso et al.,
2018). Additionally, higher levels of parenting stress are associated with increased child
behavioral problems (e.g., externalizing behavior problems (screaming, hitting, running away)
and internalizing behavior problems (being irritable, sad or withdrawn), as demonstrated in both
clinical and non-clinical populations (Barroso et al., 2018; Fang et al., 2022). Thus, addressing
parental mental health is critical for the efficacy of mental health and behavioral interventions

aimed at children.



Research distinguishes parenting stress from other forms of stress by its chronicity,
emotional intensity, and developmental implications. Parenting stress is often heightened in the
early years of a child’s life or during developmental transitions and can be amplified by factors
such as child temperament, parental mental health, or lack of social support (Crnic & Low, 2002)
Importantly, parenting stress is not only shaped by external stressors but also by internal
cognitive and emotional processes, including expectations, self-efficacy, and emotion regulation
(Fang et al., 2021). While general stress can affect overall well-being, parenting stress has been
shown to uniquely predict parenting behaviors (e.g., harsh discipline, disengagement), parent—
child relationship quality, and child developmental outcomes (Neece et al., 2012). Due to its
specificity and impact, parenting stress is often conceptualized as a standalone construct and
assessed using validated instruments, such as the Parenting Stress Index (PSI; Abidin, 1995),

which captures both parent-related and child-related dimensions of stress.

The transition to parenthood is inherently stressful, with varying degrees of difficulty
influenced by individual coping abilities and external stressors such as infant temperament,
medical complications, and family dynamics. Parenting stress is also shaped by prior
psychological experiences, including anxiety, depression, and exposure to traumatic events
(Lange et al., 2019; Preuss et al., 2021).. Emotion regulation plays a vital role in determining
how parents manage stress and interact with their children. Effective regulation skills can buffer
against the negative impacts of stress, while ineffective skills may exacerbate distress and

contribute to difficulties in parenting.



Emotion Regulation

Emotional responding refers to the process by which individuals experience, express, and
physiologically react to emotional stimuli (Gross, 2015). It encompasses multiple dimensions,
including emotional reactivity—defined as the intensity and duration of an individual’s
emotional response to a given stimulus (Nolen-Hoeksema et al., 2008). Emotional reactivity
varies across individuals based on genetic, developmental, and contextual factors, influencing the
speed at which emotions arise, their intensity, and the duration of their persistence (Davidson,
1998). While emotional reactivity is a normative aspect of human functioning, excessive or
dysregulated reactivity—such as heightened sensitivity to stress or prolonged distress—can
contribute to emotional dysfunction and increase vulnerability to psychopathology (McLaughlin

etal., 2011).

In contrast, emotion regulation refers to the processes by which individuals modulate
their emotional experiences and expressions to achieve desired goals or adapt to situational
demands (Gross, 1998). Emotion regulation is not inherently about reducing emotional intensity;
rather, it involves skills that can amplify, maintain, or diminish emotions in ways that are
contextually appropriate (Aldao et al., 2010). Emotion regulation is distinct from emotional
reactivity in that it reflects the active modulation of emotional experiences rather than the

automatic emergence of emotions in response to stimuli.

Successful emotion regulation has been associated with positive health outcomes,
stronger relationships, and improved performance at work and school (Brackett and Salovey,

2004; John and Gross, 2004). Conversely, difficulties in regulating emotions are linked to mental



health disorders (Berenbaum et al., 2003; Greenberg, 2002; Kring and Bachorowski, 1999;
Mennin and Farach, 2007), including borderline personality disorder (Linehan, 1993; Lynch et
al., 2007), major depressive disorder (Nolen-Hoeksema et al., 2008; Rottenberg et al., 2005),
bipolar disorder (Johnson, 2005), generalized anxiety disorder (Mennin et al., 2007), social
anxiety disorder (Kashdan & Breen, 2008), and alcohol and substance use disorders (Fox et al.,

2007; Linehan et al., 2002; Sher and Grekin, 2007; Tice et al., 2001).

Emotion regulation skills are specific cognitive and behavioral techniques individuals use
to influence their emotional experiences and expressions. These skills are generally categorized
as either effective or ineffective (alternatively defined as adaptive and maladaptive) (Aldao et al.,
2010). Among the most researched are cognitive reappraisal and expressive suppression (Gross
& John, 2003). Reappraisal, an effective approach, involves reinterpreting the meaning of a
stressful or emotional situation to lessen its emotional impact (Gross, 1998). This method is
fundamental in cognitive-behavioral models of psychopathology (Beck, 1976; D’Zurilla, 1988)
and stress-coping theories (Billings & Moos, 1981; Folkman & Lazarus, 1986), and is a key
element of cognitive-behavioral therapies (Beck et al., 1979). Maladaptive appraisal processes,
such as catastrophizing or personalization, are linked to the development and persistence of

mood and anxiety disorders (Beck, 1976; Clark, 1988; Salkovskis, 1998).

Other adaptive skills, such as problem solving and mindfulness-based acceptance, have
received growing empirical support. Problem solving involves deliberate cognitive and
behavioral efforts to modify or mitigate stressors. Although not aimed directly at altering
emotional states, effective problem solving can indirectly regulate emotions by resolving the

underlying source of stress. Deficits in problem-solving ability have been associated with
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depression (D’Zurilla et al., 1998), anxiety (Chang et al., 2004; Kant et al., 1997), substance use
(Cooper et al., 1992), and eating disorders (VanBoven & Espelage, 2006). As such, problem-
solving training is a core component of many cognitive-behavioral therapy (CBT) protocols

(Beck et al., 1979; Fairburn et al., 1995; Marlatt et al., 1988).

Increasing attention has also been given to mindfulness, particularly the component of
nonjudgmental acceptance of internal experiences (Gratz & Roemer, 2004). Although
mindfulness is a multifaceted construct and subject to ongoing definitional debates (Baer et al.,
2004; Bishop et al., 2004), many scholars agree that present-centered, non-elaborative awareness
of thoughts and emotions is central (Kabat-Zinn, 1990; Segal et al., 2002). Mindfulness-based
interventions that promote acceptance have demonstrated efficacy across a wide range of clinical
populations, including those with depression (Segal et al., 2002), anxiety (Roemer et al., 2008),
eating disorders (Kristeller et al., 2006), substance use disorders (Breslin et al., 2002; Marlatt et
al., 1988), and borderline personality disorder (Linehan, 1993; Lynch et al., 2007). Empirical
findings suggest that acceptance-based skills foster resilience and emotional regulation, whereas
low levels of acceptance are commonly found in individuals with anxiety, mood, and substance
use disorders (McLaughlin et al., 2007; Tull & Roemer, 2007; Gratz et al., 2006; Tull et al.,

2007).

In contrast, expressive suppression, which involves inhibiting outward emotional
expressions without addressing internal experience, is considered ineffective and has been linked
to heightened physiological stress and poor emotional outcomes (Gross, 1998; Gross & John,
2003; John & Gross, 2004). According to Gross's (1998) process model of emotion regulation,

suppression may limit visible emotional displays but does not effectively reduce emotional
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arousal, often intensifying internal distress over time (Gross & Thompson, 2007). Similarly,
research on thought suppression demonstrates that efforts to avoid unwanted thoughts
paradoxically increase their salience and emotional impact (Wenzlaff & Wegner, 2000; Wegner
et al., 1987, 1997). Chronic suppression has been linked to difficulties in emotional habituation
and increased vulnerability to depression and anxiety (Wegner & Zanakos, 1994; Wenzlaff &
Wegner, 2000). Ineffective emotion regulation skills such as suppression and avoidance may
offer temporary relief but often contribute to sustained distress and dysregulation over time

(Cutuli, 2014; Pepping et al., 2014).

Emotional dysfunction arises when individuals consistently struggle to regulate their
emotions in ways that support well-being and adaptive functioning. This can manifest as chronic
emotional reactivity (e.g., excessive distress or impulsivity), difficulties in selecting or
implementing effective emotion regulation skills, or rigid reliance on ineffective skills (Werner
& Gross, 2010). Emotional dysfunction is a central feature of various mental health disorders,
including anxiety, depression, and borderline personality disorder, where deficits in emotion
regulation contribute to persistent distress and impaired social and occupational functioning

(Berking & Wupperman, 2012; Gross, 2013).

While emotional reactivity, emotion regulation, and emotional dysfunction are distinct
constructs, they are interrelated. High emotional reactivity may necessitate greater reliance on
emotion regulation skills to maintain psychological balance. Conversely, deficits in effective
emotion regulation can lead to heightened emotional reactivity and contribute to emotional

dysfunction (McLaughlin et al., 2011). Furthermore, chronic reliance on ineffective regulation



skills, such as suppression or avoidance, can perpetuate patterns of emotional dysfunction,

reinforce distress, and limit adaptive coping (Aldao et al., 2010).

Research has shown that difficulties with emotion regulation is a significant predictor of
various forms of psychopathology, including depression (Aldao et al., 2016), anxiety (Cisler &
Olatunji, 2012; Young et al., 2019), post-traumatic stress disorder (Shepherd & Wild, 2014;
Short et al., 2018), and psychosis (Kimhy et al., 2020; Ludwig et al., 2019), making it an
important target for therapeutic interventions. Furthermore, emotion regulation has been
recognized as a transdiagnostic factor owing to its association with numerous mental health
outcomes (Lukas et al., 2018; Weissman et al., 2019). The development of effective emotion
regulation skills is crucial for maintaining psychological well-being and resilience.

Increased use of ineffective skills, such as expressive suppression, rumination, and
catastrophizing, is associated with heightened anxiety during pregnancy (Basharpoor & Taheri
Fard, 2019; Ghorbani-Marghmaleki et al., 2019). Conversely, lower use of cognitive reappraisal
skills correlates with higher levels of perceived stress (Penner et al., 2022) and decreased
interpersonal emotion regulation is associated with increased anxiety and depression during
pregnancy (Coo et al., 2022). Mindfulness has been associated with effective emotion regulation
during the perinatal period (McDonald et al., 2021). However, longitudinal studies examining
emotion regulation from pregnancy to parenthood are scarce.

Emotion regulation is essential for managing stress, especially during the transition to
parenthood. Lazarus and Folkman’s (1984) stress model states that people experience distress
when they see a stressor as surpassing their coping abilities. This model highlights the subjective

aspect of stress—what one person finds minor, another may find overwhelming. Originally,
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stress was seen as an objective experience, but Lazarus (1966) challenged this by emphasizing
how personal appraisal shapes stress responses. In this context, emotion regulation plays a
crucial role in how individuals adjust their experience of stress.

Various emotion regulation skills can impact responses to stressful situations. These
include distraction, acceptance, avoidance (behavioral and experiential), expressive suppression,
mindfulness, problem-solving, reappraisal, and rumination (Naragon-Gainey et al., 2017).
Gross’s (1998) process model classifies these skills based on when they occur in the emotion-
building process. Antecedent-focused skills, like cognitive reappraisal, happen earlier and are
generally more effective at controlling emotional reactions. Response-focused skills, such as
expressive suppression, happen later and often have a lesser effect on reducing distress (Gross,
1998). Research consistently shows that cognitive reappraisal effectively reduces emotional
intensity and alters behavioral expressions of emotion (Gross, 2002).

A key aspect of successful emotion regulation is the ability to tolerate distressing
feelings. People differ in their capacity to handle internal stress, with some finding certain
emotions intolerable. For example, someone anxious about driving still needs to go to work.
Here, emotion regulation skills help navigate their fear while reaching their goal. They might use
cognitive reappraisal by recalling the low likelihood of an accident, or distraction techniques like
listening to music. Others might try to suppress their anxiety by pushing it out of awareness.
While these skills can help reach the destination, their success depends on how intense and

persistent the emotional response is.

Childhood Trauma and Emotion Regulation
Childhood trauma can significantly disrupt the development of effective emotion

regulation skills, contributing to difficulties in managing stress and emotional responses later in
11



life. This connection is particularly critical for understanding how past trauma influences current
parenting stress. Parental emotional dysregulation has been shown to mediate the relationship
between parental post-traumatic symptoms and a child's emotional dysregulation, suggesting that
emotion regulation is a key pathway for intergenerational transmission of trauma (Pat-Horenczyk
et al., 2015).

During pregnancy, emotional dysregulation has been found to mediate the relationship
between a history of experiencing childhood trauma and internalizing symptoms (Greene et al.,
2021). Positive parental mental health, including optimism and higher self-esteem, is associated
with improved birth outcomes and positive parenting behaviors (Phua et al., 2020), further
highlighting the importance of emotional well-being during the perinatal period.

Emotion regulation has been shown to mediate the relationship between adverse
childhood experiences and adult depression (Cloitre et al., 2019; Demir et al., 2020; Elrefaay &
Elyzal, 2024; Espeleta et al., 2020; McLafferty et al., 2020), anxiety (Demir et al., 2020;
Espeleta et al., 2020; McLafferty et al., 2020), suicidality (McLafferty et al., 2020), post-
traumatic stress symptoms (Cloitre et al., 2019; Demir et al., 2020; Kahl et al., 2020), and
physical health (Cloitre et al., 2019), such that an increased ability to regulate one’s emotions is
associated with more positive outcomes (i.e., fewer mental health symptoms or lower severity).
A 2022 meta-analysis found that emotion regulation skills were mediators between childhood
adversity and psychopathology, including rumination, reappraisal, and suppression, in both
clinical and non-clinical samples (Miu et al., 2022). This study highlights the impact of emotion
regulation as a mediating factor between adverse childhood experiences (ACEs) and various

mental health outcomes in adulthood. These findings suggest that difficulties in emotion
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regulation may be a key mechanism through which childhood adversity contributes to the
development of psychopathology across multiple disorders.

Furthermore, these results underscore the importance of targeting emotion regulation
skills in interventions aimed at mitigating ACEs' long-term effects on mental health. Parental
emotional dysregulation has been shown to mediate the relationship between parental post-
traumatic symptoms and a child's emotional dysregulation, supporting emotional regulation as an
important pathway through which intergenerational transmission of trauma may occur.(Pat-
Horenczyk et al., 2015) Emotional dysregulation is a core feature of exposure to childhood
trauma and is a transdiagnostic factor related to mental health outcomes. There is some evidence
for the importance of emotion regulation during the perinatal period and in the presence of life
stressors with childhood trauma and emotion regulation interacting in the presence of stress. A
history of childhood adversity is important to consider as a potential pathway for the
intergenerational transmission of trauma. Experiencing adverse events during childhood can
impact the way individuals experience and express their emotions, which can thereby affect their
children's ability to manage their emotions and lead to increased emotional and behavioral issues
(Shih et al., 2023). Additionally, the children of parents with higher ACEs may be exposed to
parental stress during pregnancy, which can predict their susceptibility to mental health problems
(Letourneau et al., 2019). However, parents have also reported that their negative childhood
experiences have motivated them to focus more on positive parenting practices and bring more
awareness and intention into their parenting (Herbell & Bloom, 2020). Although parents reported
increased awareness and intention behind their parenting, they also reported more hypervigilance

and stress related to parenting (Herbell & Bloom, 2020). The risk for difficulties in emotion
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regulation can be conferred through either socialization and parenting or biological pathways,
making pregnancy an important time to intervene to potentially interrupt these pathways.

Dissertation Aim
Although perinatal mental health research has grown substantially, the majority of studies have
traditionally focused on either the prenatal period or the early postpartum window, typically
within the first 6-12 weeks following birth (O’Hara & Wisner, 2014). In contrast, extending the
assessment of parental psychological functioning out to 6 months postpartum remains relatively
uncommon and represents a novel contribution to the field. This extended time frame allows for
the examination of mental health trajectories as they evolve through the infant caregiving period,
when stressors such as sleep disruption, feeding difficulties, and changes in parental identity
often peak (Slomian et al., 2019; Hahn-Holbrook et al., 2018).

Evidence suggests that parental mental health challenges frequently persist well beyond
the early postpartum period, with up to 25% of women reporting elevated depressive or anxiety
symptoms at 6 months postpartum (Silverman et al., 2017; Putnick et al., 2020). Moreover,
research examining the longer-term effects of prenatal interventions is sparse, limiting our
understanding of their durability over time (Lancaster et al., 2010; Goodman et al., 2014). By
evaluating parental stress, depressive symptoms, and emotion regulation up to 6 months
postpartum, researchers can better identify sustained intervention effects and capture dynamic
shifts in adjustment and vulnerability across the transition to parenthood. As such, longitudinal
monitoring beyond the immediate postpartum phase addresses a critical gap in the perinatal
mental health literature and enhances the clinical relevance of findings.

Despite a growing body of research, significant gaps remain, particularly in integrating

the concepts of emotion regulation, parenting, and mindfulness-based interventions. This
14



dissertation aims to address these gaps by exploring the interplay between these factors with a
focus on the risk of intergenerational trauma transmission. By examining the pathways through
which biopsychosocial risk is conferred during early parenting, we can identify potential
intervention targets to disrupt these pathways, particularly under conditions of elevated external
stress.

Aim 1: Emotion Regulation as a Mediator Between Parental Childhood Trauma
and Parenting Stress

This study uses data from an observational longitudinal study conducted during the
COVID-19 pandemic to examine how parents' experiences of adverse childhood events relate to
their current parenting stress. Emotion regulation is examined as a potential mediator between a
history of adverse childhood events and parenting stress, due to the known effect of adverse
childhood events on the development and use of effective emotion regulation skills, as well as
the relationship between emotion regulation and stress. Early parenthood is a critical time to
study these potential influences on stress because of the increased vulnerability of parents to
experience stress related to parenting.

Aim 2: Emotion Regulation as a Mechanism of Change in Mindfulness Based
Cognitive Therapy for Perinatal Depression

This study emphasizes the importance of addressing parental mental health during
pregnancy, a critical period for both the birthing person and the developing fetus. This study
investigated how stress and depression during pregnancy can have lasting effects on parental and
child health, focusing on emotion regulation as a potential mechanism of action. This study also

provides an overview of mindfulness-based cognitive for perinatal depression (MBCT-PD),
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highlighting its combination of mindfulness practices and cognitive therapy to help individuals
manage stress, reduce depressive symptoms, and improve emotion regulation.

Emotion regulation serves as a central theme by linking childhood trauma, parental stress,
and mindfulness-based interventions. The findings presented here contribute to a more
comprehensive understanding of the role of emotion regulation in parental mental health, to

conduct evidence based and trauma-informed interventions for at-risk populations.
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CHAPTER 2
EMOTION REGULATION AS A MEDIATOR BETWEEN PARENTAL
CHILDHOOD TRAUMA AND PARENTING STRESS

The COVID-19 pandemic has exacerbated stressors for parents, particularly for those
with pre-existing mental health conditions or a history of trauma. These stressors
disproportionately affect individuals from historically underserved communities, including
Black, Hispanic, and Native American populations (Firestein et al., 2022). The pandemic's
unique challenges, including increased isolation, economic strain, and pervasive uncertainty,
have placed unprecedented pressure on parental mental health. Compared to pre-pandemic
levels, the COVID-19 crisis has resulted in notable increases in psychopathology (Ebrahimi et
al., 2021; Ettman et al., 2020; McGinty et al., 2020). This rise in mental health challenges may
be attributed to the severe stress imposed by the pandemic. Notably, the pandemic possesses
features of a traumatic stressor, including that it is life-threatening, evokes severe emotional
distress, and has been linked to elevated PTSD symptoms (Bridgland et al., 2021; Cooke et al.,
2020). For individuals with a history of childhood trauma, the compounded stressors of the
pandemic may heighten their vulnerability, making it essential to examine how past trauma
interacts with parenting stress.

Pregnant and parenting individuals are at increased risk of psychiatric concerns due to the
stressors of the COVID-19 pandemic (Almeida et al., 2020; Howard & Khalifeh, 2020; Saur &
Dos Santos, 2021; Vesga-Lopez et al., 2008). Studies on the psychological impact of other
disease outbreaks (e.g., SARs and MERs) suggest that pregnant and parenting individuals are at
an elevated risk for psychopathology (Brooks et al., 2020; Sprang & Silman, 2013). This risk is
thought to be related to the uncertainty surrounding emerging disease outbreaks, including

concerns regarding the uncertain long-term effects of COVID-19 on the developing fetus, the
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lack of control and chronic stress related to disrupted routines and relationships, and insecurity
regarding access to medical care and resources(Brooks et al., 2020; Caparros-Gonzalez &
Alderdice, 2020; Preis et al., 2020). Studies have shown that birthing parents endorse higher
psychiatric problems related to the COVID-19 pandemic than pre-pandemic levels(Fallon et al.,
2021; Gustafsson et al., 2021; Patterson et al., 2019; Preis et al., 2020; Stepowicz et al., 2020).

Adverse childhood events (ACEs) are significant negative life events or traumatic events
that occur during childhood, including experiences of violence, abuse, or neglect, and witnessing
violence or abuse (Felitti et al., 1998). ACEs also include aspects of a child's environment that
may undermine their sense of safety, security, and stability, including familial substance use or
mental health problems, parental divorce, parental incarceration, and other household chaos
(Felitti et al., 1998). Numerous studies have demonstrated the potential long-term negative
impacts of experiencing ACEs (Danielsdottir et al., 2024). In fact, ACEs are so well established
as having lasting effects on both physical and mental health that they are regularly screened in
primary care settings (Rariden et al., 2021).

Emotion regulation (see Chapter 1), defined as the process by which individuals
influence their emotions—when they experience them, how they express them, and how they
feel—is a critical factor in managing stress and maintaining mental health (Gross, 2007, 2015). It
encompasses both intrinsic processes, where one regulates one's own emotions, and extrinsic
processes, where one helps regulate another's emotions (Gross, 2015). Emotion regulation is a
predictor of various psychopathologies and has been identified as a strong transdiagnostic target
for intervention (Aldao et al., 2016).

Emotion regulation has been found to be a predictor of adult psychopathology (Aldao et

al., 2010) and a pathway through which childhood experiences of adversity affect adult
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psychopathology (Miu et al., 2022; Wang, 2022; Weissman et al., 2019). Emotion regulation
deficits are particularly salient in mood and anxiety disorders, where individuals often exhibit
heightened sensitivity to negative emotional stimuli and engage in avoidance-based or passive
emotion regulation responses. In borderline personality disorder and other disorders
characterized by emotional instability, emotion dysregulation is considered a core pathological
feature (Linehan, 1993). Given its predictive value across a wide range of disorders, emotion
regulation is increasingly targeted in prevention and intervention efforts, including cognitive-
behavioral therapy, mindfulness-based interventions, and dialectical behavior therapy.
Longitudinal studies suggest that early difficulties in emotion regulation can persist into
adulthood and predict the onset and course of psychopathology, especially under chronic stress
or in the context of early adverse experiences (McLaughlin et al., 2011). Adults who engage in
adaptive emotion regulation skills, such as cognitive reappraisal and acceptance, tend to report
better psychological well-being, whereas those who habitually suppress emotions or ruminate are
more likely to experience chronic distress, interpersonal difficulties, and lower life satisfaction
(Gross & John, 2003; Joormann & Stanton, 2016). Emotion dysregulation also contributes to the
severity and persistence of psychiatric symptoms over time and has been identified as a
transdiagnostic process across mood, anxiety, and personality disorders (Sloan et al., 2017; Kring

& Sloan, 2009).

A history of significant stressful events, particularly those that may interrupt or impact
the development of core neurobiological pathways, can affect an individual's ability to regulate
emotions. Childhood adversity—including abuse, neglect, and exposure to household

dysfunction—has consistently been associated with heightened risk for a wide range of adult
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mental health problems, such as depression, anxiety, PTSD, and personality disorders. A
growing body of evidence supports emotion regulation as a critical developmental mechanism
that mediates this relationship (Cicchetti, Ackerman, & Izard, 1995; McLaughlin, Peverill, et al.,
2015). Early adversity can disrupt the development of neurobiological and behavioral systems
responsible for emotion regulation, leading to heightened emotional reactivity, poor stress
tolerance, and a reliance on maladaptive regulatory skills (Kim & Cicchetti, 2010; Teicher &

Samson, 2016).

These emotion regulation deficits are theorized to increase vulnerability to
psychopathology by impairing an individual's ability to manage distress, inhibit maladaptive
behaviors, and sustain supportive interpersonal relationships. For instance, studies have shown
that individuals with a history of childhood maltreatment are more likely to engage in
rumination, suppression, and avoidance—skills that are linked to the persistence and severity of
depressive and anxiety symptoms in adulthood (Weissman et al., 2019). Neuroimaging research
further suggests that adversity-related changes in prefrontal-limbic circuitry involved in emotion
regulation may underlie risk for internalizing psychopathology (McLaughlin, Peverill, et al.,
2015). Emotion regulation has been shown to mediate the relationship between childhood
adversity and the risk of depression (Abravanel & Sinha, 2015), depression severity, and

depression persistence (Hopfinger et al., 2016; John et al., 2017).

Although often used interchangeably, perceived stress and distress are related but distinct
psychological concepts. Perceived stress involves how an individual evaluates life situations as
unpredictable, uncontrollable, or overwhelming (Cohen et al., 1983). It reflects a subjective

judgment of stress exposure rather than the actual stressors themselves. Conversely, distress
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refers to the emotional response or psychological suffering that occurs when demands surpass an
individual’s coping resources. It frequently presents as symptoms like anxiety, sadness,
irritability, or physiological tension (Lazarus & Folkman, 1984). Distress is a broader term that
includes a range of emotional states caused by prolonged or intense stress but is not limited to
subjective appraisal alone. Although closely connected—since people who perceive high levels
of stress often report high distress—the two can differ depending on personal coping strategies,
resilience, or context. Stress can be a general feeling of overwhelm or a specific aspect of life,
such as work stress or health stress. This concept of domain-specific stress also applies to

parenting.

Multiple studies have found an association between parental experiences of ACEs and
parenting stress (Lange et al., 2019; Moe et al., 2018; Steele et al., 2016). Specifically, Lange et
al. (2019) found that parents' own experience of adverse events during childhood was associated
with higher parenting stress, with a significant dose-response relationship between ACEs and the
Total Stress Scale and Difficult Child subscale of the Parenting Stress Index-Short Form, Fourth
Edition (PSI-4-SF), but no significant relationship between ACEs and the Parental Distress or
Parent-Child Dysfunction Interaction subscales (Lange et al., 2019). The age range of the
children in this study was not specified, but was likely school-aged based on descriptors. Steele
et al.(2016) found a significant relationship between higher ACE scores and parental distress
even after controlling for socioeconomic status. One study examined parenting stress at 12
months old and found a direct association between ACEs and both the parent and child domains
of the PSI. However, research linking parental ACEs to parenting stress (via PSI-SF or PSI-4)

predominantly involves mothers of preschool or school-aged children (3—12 years). There is
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minimal evidence examining this association in samples of infants or toddlers, despite the PSI’s
applicability from 1 month of age onwards. Addressing this gap would be valuable for
understanding early caregiving dynamics and early prevention efforts.

A 2022 meta-analysis found that all measures of emotion regulation skills, except
distraction, were mediators between childhood adversity and psychopathology in both clinical
and non-clinical samples, with increased rumination and suppression and decreased reappraisal
leading to a higher likelihood of psychopathology (Miu et al., 2022). This study highlights the
mediating role of emotion regulation skills between ACEs and various mental health outcomes in
adulthood. These findings suggest that reduced ability to implement effective emotion regulation
skills may be a key mechanism through which childhood adversity contributes to the
development of psychopathology across multiple disorders. Furthermore, these results
underscore the importance of targeting emotion regulation skills in interventions aimed at
mitigating ACEs' long-term effects on mental health.

Although perinatal mental health research has expanded significantly in recent decades,
much of the existing literature focuses primarily on prenatal symptoms or outcomes within the
immediate postpartum period (e.g., the first 612 weeks). However, examining parental mental
health trajectories through 6 months postpartum offers a more comprehensive understanding of
both the persistence and potential emergence of psychological distress beyond the acute perinatal
window. This extended timeframe is particularly novel given that many risk factors—such as
sleep disruption, infant temperament, breastfeeding challenges, and evolving identity changes—
intensify or shift during the early parenting months (Slomian et al., 2019). Longitudinal studies
that track outcomes through 6 months are better positioned to detect delayed or sustained effects

of prenatal interventions and to identify critical periods for relapse or resilience (Howard &
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Khalifeh, 2020). Thus, evaluating parental mental health beyond the early postpartum phase
addresses an important gap and enhances the ecological validity of perinatal mental health
research.

The aim of this study was to examine how a history of adversity during childhood may
impact parenting stress through emotion regulation skills in a sample at heightened risk of
increased parenting stressors due to the global COVID-19 pandemic. We hypothesized that
experiencing more adverse events during childhood, as well as higher use of expressive
suppression as an emotion regulation skill, would predict higher parenting stress. We also
hypothesized that the use of cognitive reappraisal would predict lower parenting stress, and that
there would be an indirect effect of ACEs through cognitive reappraisal and expressive
suppression, acting in opposite directions.

Methods

The data for this project were obtained from an ongoing longitudinal study called the
COVID-19 and Perinatal Experiences (COPE) Study, which investigated the relationship
between the COVID-19 pandemic and perinatal mental and physical health. This study was
initially designed during the early months of the COVID-19 pandemic to capture the experiences
of perinatal and parenting individuals during this highly volatile period. Participants were
recruited starting in April 2020 at Oregon Health & Science University. Participants were
initially contacted to participate in a study assessing the impacts of the COVID-19 pandemic.
Data were collected through an online survey sent to participants at enrollment. Participants were
then surveyed every two weeks for 12 weeks and invited to continue participating at three age-
specific time points—one month, six months, and 12 months—if applicable. Participants could

join the study at any point during pregnancy and up to one year postpartum. Due to the nature of
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the study design, there were modifications over time, including the addition of measures and
time points. The study procedures have been previously published.(Gustafsson et al., 2021;
Werchan et al., 2022).

At enrollment and every two weeks afterward for 12 weeks, participants completed
remote questionnaires that assessed demographics, changes in their lives related to COVID-19,
their perinatal health, and their mood, stress, and social support. Participants were asked to
provide additional information at specific postpartum time points—specifically, less than one
month (neonatal), six months, and 12 months after their baby was born. Some participants
completed the repeated two-week interval questionnaires simultaneously with certain postpartum
questionnaires, typically the neonatal time point. Participants could be enrolled during pregnancy

or up to 1 year postpartum, so not all completed the specific postpartum questionnaires.

Participants

Potential participants were identified through electronic medical records or participation
in other ongoing perinatal research studies and were invited to participate via email (n = 8,833).
Of these, 688 consented and were assessed for eligibility. Participants were eligible if they were
over 18 years old and pregnant (n = 318) or had given birth within the past 12 months (n = 265).
Participants were sent a link to an online consent form, and once they consented, they were
directed to complete questionnaires (see measures section). Questionnaires were completed
remotely via direct capture using REDCap. All data were collected at Oregon Health & Science

University and approved by the institutional review board.

Measures

Demographics: Basic demographics—including birthing parent's age, race, ethnicity,

education (I = less than 10" grade to 8 = graduate degree), parity, number of children in the
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household, household income (1 = less than $10,000 to 16 = greater than $250,000), and partner
status —were collected at the first assessment time point. Infant demographics, including sex
assigned at birth and gestational age (GA) at birth, were collected from participants who
completed the age-specific postpartum timepoints (neonatal, 6 months, and 12 months).

COVID-19 Related Stress: To capture pandemic-related life changes and subjective

experiences of stress, the primary measure used in this study was the COPE survey (Thomason et
al., 2020). The COPE Survey is a comprehensive questionnaire developed by the COVGEN

alliance (www.covgen.org) designed to capture objective pandemic-related exposures and life

changes, and the subjective experience of these events. It was created in response to the
pandemic to capture changes specifically during the sensitive pregnancy and postpartum period.
The entire 241-item questionnaire was administered at baseline, with a shorter 103-item measure
administered every two weeks to capture change over time. A composite stress variable was
calculated to account for stress due to COVID-19, reported in multiple domains: financial stress,
health stress, stress due to changes in birth or postpartum plans, as well as a general increase in
stress due to the pandemic. All stress variables were collected on a scale from 1 (no distress) to 7
(highly distressing). To account for the timing of the pandemic, the number of days since the
pandemic was declared a national emergency in the United States was used as a covariate in the

analysis.

Emotion Regulation: Data on emotion regulation skills were collected using the Emotion

Regulation Questionnaire (ERQ) (Gross & John, 2003; Ioannidis & Siegling, 2015). The ERQ is
a 10-item self-report questionnaire that measures respondents' use of emotion regulation

techniques. The scale is a 7-point Likert scale ranging from 1 (strongly disagree) to 7 (strongly
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agree). The measure is scored using two subscales of emotion regulation skills: cognitive
reappraisal and expressive suppression (Gross & John, 2003). Cognitive reappraisal refers to the
antecedent-focused strategy of changing one’s interpretation of an emotion-eliciting situation in
order to alter its emotional impact. Expressive suppression is a response-focused strategy that
involves inhibiting the outward expression of emotions once they have already been elicited.
This measure has shown good psychometric properties, including good internal consistency,
temporal stability, reliability, and convergent and discriminant validity (Ioannidis & Siegling,

2015).

Parenting Stress: Parenting stress was measured using the Parenting Stress Index, Fourth

Edition — Short Form (PSI-4-SF) (Abidin, 1995), a 36-item measure of parenting stress and
parent-child dysfunctional interaction that has demonstrated good internal consistency and
validity for a total stress score (Barroso et al., 2016; Haskett et al., 2006a; Wang et al., 2021).
This measure includes subscales of Parental Distress (PD), Parent-Child Dysfunction Interaction
(P-CDI), and Difficult Child (DC), as well as a Total Stress (PS) scale. The PSI-4-SF was
administered at six and 12 months postpartum. The subscales of the PSI-4-SF are based on a
validated three factor structure loading validated in multiple samples

The Parental Distress (PD) scale includes items that measure the stress a person feels in
their parenting role, such as feelings of competence, inadequacy, social support, or emotional
distress related to parenting demands. A higher score on the subscale indicates that the parent
feels overwhelmed or under-supported and may have lower self-efficacy in their parenting role.

The parent-child dysfunctional interaction (PCDI) subscale assesses a parent's perception

of their interaction with their child. This includes their feelings of bonding, whether their child
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meets their expectations, and how rewarding they find their interactions. Higher scores on the
subscale indicate a less fulfilling or more strained relationship between parent and child.

The difficult child (DC) subscale measures the parent's perception of the child's temperament and
behavior. This includes how they see their child as challenging, non-compliant, or demanding.
This scale includes a parent's ratings of difficulty soothing their child and their child's challenges
with regulation, impulsivity, and tantrums. Higher scores on the scale can indicate more
challenging behaviors. as the PSI-SF-4 is a self-report measure, all ratings are based on a parent's
own perceptions of their and their child's emotions and behaviors. Although it differs from
general stress, this is categorized under perceived stress based on an individual's subjective
experience. Different parents in similar situations may rate their stress levels differently.

Childhood Adversity: History of childhood trauma and adversity was assessed using the

Adverse Childhood Experiences (ACE) questionnaire (Felitti et al., 1998). The ACE
questionnaire was completed at week two of the longitudinal series of questionnaires. The ACE
questionnaire is a very commonly used questionnaire that asks ten yes or no questions about
adverse experiences occurring before age 18, including questions about physical, sexual, and
emotional abuse, neglect, and household chaos (i.e., divorce, parental substance use, etc.) (Felitti
et al., 1998). Each items endorsed as “yes” receives a score of 1, and each item endorsed as “no”
receives a score of 0. Responses are then added up to obtain a total score of adverse events
experienced (0-10). Research shows approximately 63.9% of adults in the United States reported
experiencing at least one ACE, and 17.3% reported experiencing four or more (Centers for
Disease Control and Prevention [CDC], 2023). The distribution of ACE scores in the general
adult population is as follows: 36.1% report zero ACEs, 23.1% report 1 ACE, 23.5% report 23

ACEs, and 17.3% report 4 or more ACEs (CDC, 2023). While a significant portion of adults
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report no ACEs, a substantial number have experienced multiple childhood adversities, which
have been linked to increased risk for physical, mental, and social health problems in adulthood.
Prevalence rates vary across sociodemographic groups, with higher rates observed among
females, younger adults aged 25—-34, non-Hispanic American Indian or Alaska Native adults,
non-Hispanic multiracial adults, individuals with lower educational attainment, and adults who
are unemployed or unable to work (CDC, 2023). We also investigated the impact of when (i.e.,
which wave) infants were born during the COVID-19 pandemic. We defined pandemic waves as
pre-pandemic (before March 11, 2020), pre-delta (between March 11, 2020, and July 27, 2021),
and delta waves (after July 27, 2021). March 11, 2020, was used as the pre-pandemic cutoff, as
this was the date that the World Health Organization declared COVID-19 to be a pandemic. July
27,2021 was used as the cutoff for the delta wave, as this was the date on which the Centers for
Disease Control updated its mask rules regarding the delta variant (CDC, 2023). The delta wave
was separated from the pre-delta wave because of the shift back towards more restrictive safety
measures along with changes in attitudes around COVID-19. The number of days between
infant delivery and each of these dates was calculated for use as a covariate in the analyses.
Analytic Approach

A structural equation modeling (SEM) approach was used to assess the direct and indirect
effects of ACEs and emotion regulation skills on parenting stress. Models were estimated using
Mplus 8.8 (Muthén & Muthén, 2017). Missing data were handled using full information
maximum likelihood (FIML) (Allison, 2003). Model fit was evaluated using the comparative fit
index (CFI), Tucker-Lewis index (TLI), and root mean square error of approximation (RMSEA).
Adequate model fit was determined based on CFI and TLI values above 0.90 and RMSEA values

below 0.05. (Browne & Cudeck, 1992; Hu & Bentler, 1999). The models were compared using
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Bayesian information criteria (BIC) values, with smaller BIC values indicating a better fit.
Indirect effects were assessed using bootstrapped 95% confidence intervals (MacKinnon et al.,
2004; Mathieu et al., 2008). Bootstrapping was run with 1000 iterations. Both mediators were
included in a single model for each outcome to determine the combined mediation effects. The
effects of all predictors and mediators on the subscale of parenting stress and total parenting
stress were estimated. An alpha of 0.05 was used for all statistical tests.

Structural Equation Modeling (SEM) was selected as the primary analytic approach to
evaluate the hypothesized mediation model in which emotion regulation mediates the
relationship between adverse childhood experiences (ACEs) and parenting stress. SEM offers
several methodological advantages when testing complex models involving mediation. SEM
enables the estimation of both direct and indirect effects within a single, integrated model,
allowing for the simultaneous assessment of multiple pathways rather than relying on a series of
separate regressions (Kline, 2016). This approach increases statistical efficiency and reduces the
risk of inflated Type I error rates. SEM supports the use of bootstrapping to estimate confidence
intervals for indirect effects, which provides a more robust and accurate test of mediation than
traditional methods, especially when data do not meet the assumption of normality (MacKinnon
et al., 2004; Preacher & Hayes, 2008). SEM provides global fit indices (e.g., RMSEA, CFI, TLI,
which offer information about how well the overall model fits the data, facilitating transparent
evaluation of the model's theoretical plausibility (Hu & Bentler, 1999). In addition, SEM allows
researchers to test model modifications, compare nested models, and explore alternative model
structures (e.g., partial mediation, bidirectional relationships), enhancing the flexibility and depth
of analysis. Finally, SEM is particularly useful for longitudinal or multigroup models and can

easily accommodate covariates, interaction terms, or measurement invariance testing across
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groups (Little, 2013). Taken together, these strengths make SEM an ideal framework for testing
complex, theory-driven mediation models in psychological and developmental research.
Results

All eligible participants who completed the demographic questionnaire at baseline were
included in this analysis (N = 583). Descriptive information is displayed in Table 1. The average
age of the participants was 33.05 years (SD = 4.72), and the sample was primarily white (85%)
and partnered (96%). Participants had an average of 1.69 (SD = 0.98) children, and 55% of
participants were first-time parents. The mean gestational age of infants at birth was 39.09 (SD =
1.72), meaning the majority of infants were born full-term, and 52% of the participants who
contributed postpartum data delivered their infants between March 11, 2020, and July 27, 2022.

The median income of the sample was $120,000 - $140,000.

Table 1
Sociodemographic Characteristics of Participants at Baseline
Baseline characteristic

M SD
Age (years) 33.05 4.72
GA at birth 39.09 1.72
(weeks)
Children 1.69 0.98
n %
Parity (first pregnancy) 302 52
Partnered?® 555 96
Race and Ethnicity
Black 2 04
Native American 4 0.7
Pacific Islander 3 0.6
Hispanic 16 3
White 455 85
More than one race 46 8.6
Other/Declined 10 1.9
Income
Under 60K 102 18.1
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$60,000 - $80,00 43 7.6

$80,000 - $100,000 64 11.3
$100,000 - $159,999 187 33.1
$160,000 - $199,999 67 11.8
$200,000 or more 102 18.1
Pandemic wave when an infant was born
Pre-Pandemic 114 20
Pre-Delta 304 52
Post-Delta 165 28
ACEs
0 events 113 36
1 event 78 24
2 events 47 15
3 events 27 9
4 events 15 5
5 events 11 4
6 + events 24 8

a4 Reflects the number and percentage of participants answering "yes" to this question.

Correlations among all variables included in the model, calculated using Pearson's r, are
presented in Table 2. The number of ACEs experienced was significantly negatively correlated
with income (r (307) =-.28, p <.001) and positively correlated with the number of children in
the household (» (315) = .14, p = .02), such that participants who experienced more adverse
childhood events reported significantly lower income and more children The mean ACE score
was 1.73, which is slightly higher than the average reported by U.S. adults, which is
approximately 1.6, with females reporting a slightly higher mean (1.64) compared to males
(1.46) (Merrick et al., 2020).. Sixteen percent of the sample reported experiencing four or more
ACEs, which is slightly less than the national average of ACEs experienced among women
(19.2%, as reported by the CDC) (Swedo, 2023). ACE:s total scores were used in the primary

models. Other variations of ACEs scoring (e.g., categorical) were modeled to predict PSI total,
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PSI-PD, and PSI-DC scores. Alternative variations for modeling ACE scores did not predict

parenting stress (see Appendix I).

Table 2
Correlation matrix of model variables
Variable n M SD 1 2 3 4 5 6 7 8 9 10
1. PS 252 68.7 1685 —
2.DC 252 2573 639 .8 .
3.PD 252 26.09 9.03 89" 51" —
4. P-CDI 252 16.89 482 777" 57 56" —
5. ACEs 315 1.73 212 -0l -.06 .04 -05 —
6.Reappraisal 316 29.03 6.8 .19 -05 -25" -12 -13" —
7. Suppression 316 10.88 4.71 .1 .13 A2 -04 217 - 14 —
8. Income 565 9.62 3.88 .05 -.01 -.12 08 -28"" .03 -11 —
9. Parity 583 .52 S .03 .02 .02 .04 .04 .02 -05 .05 —
10. Children 573 1.69 .98 -.04 -.06 -03  -03 .14 -04 .11 -19" -59° —
11. Age! 252 36.04 12.64 .01 -.02 -.02 .08 -.02 .01 -.09 .07 0 .07

Note: 'Infant age is in weeks and at the time that parenting stress was collected. PS = Parenting
Stress total score from the PSI-4-SF, DC = Difficult Child subscale from the PSI-4-SF, PD = Parental
Distress subscale from the PSI-4-SF, P-CDI = Parent-Child Dysfunctional Interaction subscale from the
PSI-4-SF. Reappraisal and Suppression are the subscales of the Emotion Regulation Questionnaire.
ACEs= total adverse childhood events.

p<.05."p<.01.

There was no significant difference (¢ (130) = -0.68, p = 0.5) in total parenting stress
scores at 6 months (M = 68.83, SD = 16.72) compared to 12 months (M = 68.62, SD = 15.71).
Data from the 6 month timepoint was used for all participants who completed the PSI-4-SF at 6
months (n = 130). To increase the available data, the PSI-4-SF scores at 12 months were used for
the 73 participants who did not have data at the 6-month timepoint increasing the total number of
participants with PSI-4-SF scores to 197. Infant age at the time the PSI-4-SF was collected was
covaried for in the analysis. To further verify that parenting stress as measured by the PSI-4-SF
was distinct from general perceived stress, the total parenting stress scores were compared to
perceived stress scale (PSS) scores as well as a rating of COVID-related stress (see Appendix D).

The three measures were slightly positively correlated but not significantly. IBQ-R's negative
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emotionality scale and the PSI's "Difficult Child" scale were compared and demonstrated a
modest correlation (r (242) = .32, p <.001).

We estimated two multiple mediation models (Figures 1 and 2). All models initially
included covariates of income, infant age, number of children in the household, and the
pandemic wave in which the infant was born; however, infant age, pandemic wave, and number
of children in the household had no relationship with any independent or dependent variables.
The covariates were removed to improve model fit. See Appendix H for details of these analyses.
Inclusion and exclusion did not affect the significant paths. Cognitive reappraisal and expressive
suppression were modeled as mediators between ACEs and parenting stress (Figure 1). The fit
indices for the model showed good fit (y> = 5.38 (df = 3), p = .15; CFI = 0.98; TLI = 0.96;
RMSEA = 0.01). ACEs were positively associated with total parenting stress through cognitive
reappraisal. The sum of the indirect effects of ACEs on parenting stress through cognitive
reappraisal and expressive suppression (Standardized Coefficient =.05, bootstrapped CI: 0.08—
0.83) was significant. ACEs had no significant direct effect on parenting stress.

Higher ACEs predicted higher expressive suppression (B = .21, SE = 0.05, p <.001) and
lower cognitive reappraisal (B =-.13, SE = 0.06, p = .018), with lower cognitive reappraisal
predicting higher parenting stress (B = -.2, SE = 0.07, p = .005). The indirect effect of ACEs on
parenting stress through cognitive reappraisal (B = .22, bootstrapped CI: 0.004—0.54) was

significant. Higher income was associated with lower ACEs (B = -.29, SE = 0.05, p<.0001).
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Figure 1
Model of Emotion Regulation Skills Mediating Relationship Between ACEs and
Parenting Stress

Reappraisal
Income
-0.07
-0.29*** -0.13* -0.20™
ACE PS Total
-0.05
0.21*** -0.11
Suppression

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

Next, the effects of cognitive reappraisal and expressive suppression on all subscales of
parenting stress (parental distress (PD), parent-child interaction (PCI), and difficult child (DC))
were modeled (Figure 2), covarying for income. Model fit was good (y* = 5.5 (df = 3), p<.14;
CF1=0.99; TLI = 0.93; RMSEA = 0.04). Greater cognitive reappraisal significantly predicted
lower parental distress (B = -.25, SE = 0.07, p <.001), and greater expressive suppression
significantly predicted higher perceptions of child distress (B = .16, SE = 0.08, p = .04). Neither
cognitive reappraisal nor expressive suppression predicted parent-child dysfunctional interaction.
Only parental distress was associated with any of the covariates, with lower income predicting
higher parental distress (B = -.14, SE = 0.07, p = .04).

There was a significant total indirect effect (Standardized Coefficient =.26, bootstrapped

CI: 0.08-0.48) and a specific indirect effect through cognitive reappraisal (Standardized
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Coefficient =.14, bootstrapped CI: 0.009—0.32) on parental distress. There was a significant total
indirect effect (Standardized Coefficient =.13, bootstrapped CI: 0.01-0.27) and a specific indirect
effect through expressive suppression (Standardized Coefficient =.10, bootstrapped CI: 0.003—
0.23) on child distress. There were no significant indirect effects of ACEs on parent-child
dysfunctional interaction. There was no significant direct effect of ACEs on parental distress,

child distress, or parent-child dysfunctional interaction.

Figure 2
Model of Emotion Regulation Skills Mediating Relationship Between ACEs and
Parenting Stress Subscales
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Discussion
Our results showed that both cognitive reappraisal and expressive suppression mediated

the relationship between childhood adversity and parenting stress, but they did so in different
ways. A greater number of adverse childhood events predicted lower use of an effective emotion
regulation strategy, cognitive reappraisal, and higher use of an ineffective strategy, expressive
suppression. Furthermore, reduced use of cognitive reappraisal explained the link between

greater experiences of childhood adversity and increased overall parenting stress. Emotion
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regulation skills differently explained the connections between adverse childhood events and
parental distress, as well as parents' perceptions of their children’s distress. Specifically,
cognitive reappraisal accounted for the relationship between more adverse childhood events and
greater parental distress, with individuals who engaged less in cognitive reappraisal experiencing
more personal distress related to parenting. Experiencing adverse childhood events influences the
use of expressive suppression skills, leading parents who experienced more adverse events to use
more expressive suppression, which then results in a heightened perception that their child has
difficult behaviors.

There was no observed direct effect of ACEs on parenting stress. This was somewhat
surprising given the literature on adverse childhood events and parenting stress (Lange et al.,
2019; Steele et al., 2016). For example, Lange et. al. (2019) found that the number of ACEs
experienced directly predicted parenting stress in a sample where 67% of the women had
experienced at least one adverse childhood event, which was very similar to the percentage of
individuals who experienced at least one adverse childhood event in our sample (64%). This
suggests there may be another important factor that is influencing this relationship, which may
be another unknown predictor or a factor that strongly mediates this relationship. The indirect
effects we did see support the disruption due to the emotional regulation systems caused by
ACEs do impact parenting stress. This further supports the hypothesis that emotion regulation is
an important factor in experiences of stress and a pathway through which events experienced in
childhood can impact how stress is handled in adulthood.

Of all the covariates initially included in the models, income was the only variable that
significantly influenced parenting stress, predicting both total parenting stress and parental

distress. Financial impacts on parenting stress are consistent with much of the research
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investigating sociodemographic impacts on parenting and parenting stress (Ho et al., 2022;
Nomaguchi & Milkie, 2017; Okelo et al., 2024; Takehara et al., 2020). This sample is very well
resourced, with a median income well above the national average of $70,784 in 2021(Census
Bureau, n.d.), potentially limiting the generalizability to lower income levels. However, patterns
consistent with findings in samples of lower socioeconomic families have found similar
associations between parenting stress and income levels (Fang et al., 2022; Ho et al., 2022).
Interestingly, when during the pandemic a participant gave birth was not found to be
associated with parenting stress. There is some support for a lack of change in parenting stress
for new mothers at the beginning of the pandemic (Taubman — Ben-Ari et al., 2021), and this
may be unique for parents of infants as opposed to parents of toddlers or school-aged children. It
may be that the transition to remote work and increased flexibility helped reduce stress during
the first year. Since we did not compare parenting stress with a pre-pandemic sample, we were
unable to determine whether overall parenting stress increased from pre-pandemic levels;
however, we found no association between parenting stress and the wave of the pandemic.
Negative emotionality has been extensively investigated due to its established correlation with
subsequent health and mental health outcomes. It has been associated with an increase in both
internalizing and externalizing behaviors in children. As a dimension of temperament, negative
emotionality encompasses an infant's experiences of sadness, fear, frustration, anger, or
discomfort. This construct can be evaluated through parental reports of child behavior or direct
observation by a trained observer. The Infant Behavior Questionnaire-Revised (IBQ-R) is among
the most frequently utilized parent-report instruments for assessing infant temperament, and it
includes a validated subscale specifically for negative emotionality (Gartstein & Rothbart, 2003;

Parade & Leerkes, 2008; Van Schagen Johnson et al., 2016). The "Difficult Child" subscale of
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the Parenting Stress Index (PSI) may assess a construct similar to that of the Infant Behavior
Questionnaire-Revised (IBQ-R), as it evaluates a parent's perception of the challenges involved
in soothing, comforting, and regulating their child. Given that both the PSI and IBQ-R are based
on parental reports, the "Difficult Child" subscale could reflect infant temperament rather than
solely the challenges perceived by the parent in managing their child's behavior. The IBQ-R's
negative emotionality scale and the PSI's "Difficult Child" scale theoretically overlap; they
exhibited a modest correlation in this sample. The "Difficult Child" scale of the PSI
demonstrated a stronger correlation with the parenting distress and parent-child interaction scales
of the PSI (refer to Table 2). Despite being significantly correlated, the smaller correlation
coefficient suggests that while there is some overlap, the two measures do not assess identical
constructs. When considering potential bias and the relationship between these measures, it is
crucial to acknowledge that all assessments of parental stress and infant behavior in this study
were derived from parental reports, introducing potential bias. Nevertheless, the interpretation of
the results takes into account the fact that all reports are from a parental perspective. Indeed, the
subjective nature of these reports is a critical consideration when evaluating parental stress. If
parents perceive caring for their child as more stressful—whether due to their perception of
difficulty or the child's temperament—this perception is subjective and individualized for each
parent. It should not be construed as an objective measure of the child's difficulty but rather as
the parent's subjective experience of difficulty, influenced by both internal and external factors.
A future direction for this research could incorporate more objective measures of infant behavior
and parent-infant relationships using behavioral observation videos that were collected as part of
the study. One of the strengths of this study is the ability to build on findings with additional data

from these same participants.
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One limitation is the lack of racial, ethnic, or socioeconomic diversity in the sample.
Since our sample was overwhelmingly white, very well resourced, highly educated, and
partnered, these findings may not be generalized to a more representative sample of perinatal
individuals. Another limitation is that there is no pre-pandemic data available to allow for a
direct assessment of changes in parenting stress. Although the rolling recruitment nature of the
study allowed for high enrollment, it limited some interpretability of findings given that some
participants enrolled while pregnant and others had already given birth. One potential for
addressing these limitations is the concatenation of data from multiple sites that collected data as
part of the COVGen alliance (www. covgen.org), of which the current study was part. This
would allow for a comparison to pre-pandemic samples and the ability to examine these findings
in a larger and more diverse sample.

Some strengths of this research include the availability of data from a unique moment in
history. The COVID-19 pandemic was especially stressful for parents as childcare, schooling,
and work paradigms shifted quickly, especially for new parents or those with infants. This
change may have had both negative and positive effects on their ability to spend time with, care
for, and parent their children. The project was highly collaborative, with multiple sites across the
country collecting similar data. This will enable better comparisons of effects across the country,
as well as validation, analysis, repetition, and verification of results.

In conclusion, the findings of this study support a connection between ACEs and
parenting stress through changes in emotion regulation. Different aspects of parenting stress
were found to be sensitive to differences in emotion regulation with more effective techniques,
such as cognitive reappraisal, while perceived child distress was related to less effective

methods, such as expressive suppression. The lack of a direct effect of ACEs on parenting stress
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may support the potential to interrupt this pathway by acting on emotion regulation, which has
been shown to be sensitive to multiple psychological interventions (L. D. Cameron et al., 2018;
Ford, 2017; Moltrecht et al., 2021). The results of this study suggest that interventions that
support and promote the development of emotion regulation skills may be particularly helpful

during the perinatal period to interrupt the potential intergenerational transmission of stress.
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CHAPTER 3
EMOTION REGULATION AS A MECHANISM OF CHANGE IN MINDFULNESS
BASED COGNITIVE THERAPY FOR PARINATAL DEPRESSION

It is estimated that between 10% and 16% of pregnant individuals meet the criteria for a
major depressive disorder and over 70% report symptoms of stress, anxiety, and depression
(Faisal-Cury et al., 2021; Pascal et al., 2023). Although the term "postpartum depression" is
widely used, approximately 50% of individuals with postpartum depression reported
experiencing clinically significant depressive symptoms during or prior to pregnancy (Falek et
al., 2022; Wilcox et al., 2021; Witt et al., 2011). Indeed, a prevalence study found that 21% of
perinatal individuals met the criteria for at least one anxiety disorder, and pregnant women were
3% more susceptible to anxiety disorders than postpartum women (Fawcett et al., 2019), making
pregnancy an important time for intervention. Stress and depression during pregnancy have been
associated with various psychosocial factors, including low levels of social support, financial
instability, and anxiety about childbirth and parenting (Ajinkya et al., 2013; Faisal-Cury et al.,
2021; Pascal et al., 2023; Rich-Edwards et al., 2006; Tang et al., 2019). These factors may
increase a person's vulnerability to stress and impact their capacity to cope with environmental
stressors.

Prenatal mental health has been shown to be closely related to postpartum mental health.
Chronic prenatal stress can deplete parents' emotional and cognitive resources, leaving them less
equipped to handle the challenges of parenting. This may lead to feelings of being overwhelmed
more easily by the typical parenting demands. Specifically, pregnancy stress and anxiety have
been shown to be related to parenting stress (Huizink et al., 2017). Elevated levels of prenatal
stress and anxiety have been found to predict more negative perceptions of parenting demands,

greater difficulty adjusting to the parenting role, and increased feelings of being overwhelmed or
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inadequate (Huizink et al., 2017). Prospective studies have shown that higher levels of anxiety
and perceived stress during pregnancy predict more negative appraisals of the infant and greater
difficulty coping with parenting demands after birth (van den Bergh et al., 2017; Garthus-Niegel
et al., 2013). Furthermore, prenatal anxiety has been associated with increased risk of postpartum
depression and heightened parenting stress, with some evidence suggesting that the prenatal
period may be a more sensitive predictor of postnatal outcomes than early postpartum mental
health alone (Leigh & Milgrom, 2008; Nath et al., 2019). These findings suggest that the
emotional challenges experienced during pregnancy may serve as early indicators of risk for
elevated parenting stress, particularly among individuals who have preexisting vulnerabilities or
a history of early life adversity.

Stress and depression during pregnancy can also affect fetal neurodevelopment, leading
to cognitive and behavioral challenges in children (Kinsella & Monk, 2009; Van den Bergh et
al., 2020). These effects include an increased risk of attention difficulties, anxiety, and
externalizing behaviors (Kinsella & Monk, 2009; Van den Bergh et al., 2020). Anxiety during
pregnancy has been linked to multiple adverse birth outcomes, including preterm birth and low
birth weight (Ding et al., 2014). Additionally, the perinatal period may be an ideal time to
intervene both due to increased capacity for change due to neurobiological plasticity(Barba-
Miiller et al., 2019; Gholampour et al., 2020; Kim, 2021)

One of the few effective interventions for preventing postpartum depression in women
with a history of depression is mindfulness-based cognitive therapy for perinatal depression
(MBCT-PD) (Dimidjian et al., 2015, 2016; O'Connor et al., 2019). MBCT-PD is a modified
version of mindfulness-based cognitive therapy (MBCT) tailored for the perinatal period

(Dimidjian et al., 2015, 2016). Mindfulness-Based Cognitive Therapy (MBCT) is a structured
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psychotherapeutic approach that integrates cognitive behavioral therapy (CBT) techniques with
mindfulness practices.

Developed by Segal, Williams, and Teasdale, (2002) MBCT was initially designed to
prevent relapse in individuals with recurrent major depressive disorder (MDD). A substantial
body of randomized controlled trials (RCTs) has demonstrated its effectiveness across a range of
clinical populations. One of the most robust evaluations is a meta-analysis of individual patient
data from multiple RCTs, which found that MBCT significantly reduced depression relapse rates
in individuals with three or more prior episodes of depression compared to usual care or placebo
(Kuyken et al., 2016). Another RCT demonstrated that the full MBCT protocol-—compared to
components such as cognitive therapy alone—was more effective in reducing depressive relapse
(Williams et al., 2014).

Multiple studies have additionally supported the use of MBCT for active mood and
anxiety symptoms. A meta-analysis by Strauss et al. (2014) reported that MBCT significantly
reduced symptoms of depression and anxiety in participants with current diagnoses. Similarly,
Wong et al. (2011) conducted an RCT of MBCT for individuals with Generalized Anxiety
Disorder (GAD), finding significant improvements in anxiety and worry reduction relative to a
control group. In broader psychiatric populations, a meta-analysis by Goldberg et al. (2018)
concluded that MBCT was moderately effective in reducing psychiatric symptoms across a range

of disorders.

Further, MBCT has been shown to be feasible and effective in real-world clinical
settings. Tickell et al. (2020) evaluated MBCT as delivered in routine health services and found

sustained symptom reduction and high acceptability among participants. Evidence from trials
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with chronically depressed populations also supports MBCT’s efficacy. For example, Barnhofer
et al. (2009) found MBCT to be associated with significant reductions in depressive symptoms
among individuals with chronic depression. Collectively, these trials supported MBCT as an
effective intervention for relapse prevention in recurrent depression, as well as a promising
approach for treating active symptoms of depression and anxiety across diverse populations and

settings.

MBCT has increasingly been adapted and evaluated for perinatal individuals, with
growing evidence supporting its use for reducing depressive symptoms, psychological distress,
and enhancing emotion regulation during pregnancy and postpartum. Perinatal individuals are at
elevated risk for depression and anxiety, and MBCT offers a non-pharmacologic intervention
that is especially appealing during pregnancy (Dimidjian et al., 2016). In a pilot randomized
controlled trial (RCT), Dimidjian et al. (2016) found that pregnant individuals at risk for
perinatal depression who received MBCT showed significantly greater reductions in depressive
symptoms and were less likely to experience a major depressive episode during follow-up

compared to those receiving treatment-as-usual.

Subsequent studies have expanded on this foundation. For instance, Dimidjian et al.
(2021) conducted a larger RCT of MBCT for perinatal depression prevention and found that
participants receiving MBCT-PD demonstrated significantly improved mood and well-being
across pregnancy and postpartum relative to usual care. Similarly, Segal et al. (2019) adapted
MBCT to target perinatal anxiety and distress, reporting improved mindfulness skills and
reduced worry. MBCT has also shown promise for addressing emotion regulation difficulties in

pregnant individuals—a key transdiagnostic risk factor for perinatal psychopathology (Mennin et
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al., 2013; Frewen et al., 2008). Importantly, MBCT is generally well-received in perinatal
populations. Studies indicate high rates of retention and engagement, and participants often
report that mindfulness skills are particularly relevant for managing parenting-related stress and
uncertainty (Goodman et al., 2014). Overall, MBCT appears to be a feasible, acceptable, and
effective intervention for supporting perinatal mental health and may offer lasting benefits for

both parents and their infants.

MBCT is designed to enhance awareness, tolerance of distress, acceptance, and coping
abilities to manage thoughts and behaviors that increase vulnerability to depression (Segal,
Williams, & Teasdale, 2013). Participants learn to recognize and respond skillfully to habitual
patterns of negative thinking. The approach emphasizes breaking cycles of rumination and
catastrophic thinking, key contributors to depression and anxiety (Teasdale et al., 2000). MBCT
encourages participants to observe their thoughts and feelings as transient mental events rather
than fixed realities, reducing reactivity (Segal et al., 2002).

MBCT-PD incorporates specific adaptations to address the unique challenges and
experiences of the perinatal period, such as pregnancy-related physical changes and concerns
regarding infant care. This modified approach aims to help expectant and new parents develop
mindfulness skills that can be particularly beneficial during their transition to parenthood. The
integration of perinatal-specific content and practices in MBCT-PD may enhance its
effectiveness in preventing and managing perinatal depression compared with standard MBCT
interventions. The intervention is group-based, structured, and time-limited, with participants

typically meeting for about 2 hours a week for 8 weeks. Participants are given daily homework
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practices to facilitate skill development and practice activities or concepts covered during the
group session (Segal et al., 2002).

Research examining parenting interventions suggests that improvements in emotion
regulation represent key mechanisms underlying improved parenting sensitivity and child
outcomes (Crandall et al., 2015). MBCT has been proposed as a promising intervention to
enhance parenting and attachment, as mindful parenting programs have been shown to improve
parenting satisfaction, emotional availability, and emotion regulation, while also reducing child
aggression and fostering prosocial behaviors in children. (Chang et al., 2018; Chiesa et al.,
2013). Further, heightened neuroplasticity has been found during the postpartum period,
including in brain regions implicated in emotion regulation, that likely facilitates parental
responding and attachment (Barba-Miiller et al., 2019; Kim et al., 2016). Therefore, mindfulness
and emotion regulation may be potential mechanisms of action that could have a two-
generational impact, both on birthing parent and infant outcomes.

Mindfulness and emotion regulation are posited as potential mechanisms of change in
mindfulness-based interventions, including Mindfulness-Based Cognitive Therapy (MBCT).
Investigating emotion regulation as a mechanism of action in mindfulness-based interventions
(MBIs) represents a novel and increasingly significant area of research. Although MBIs such as
MBCT and Mindfulness-Based Stress Reduction (MBSR) have demonstrated efficacy in
alleviating symptoms of anxiety, depression, and stress (Goldberg et al., 2018), the precise
processes through which these interventions exert their effects remain inadequately understood.
Emotion regulation—particularly strategies like cognitive reappraisal and diminished expressive
suppression—has been identified as a potential mediator linking mindfulness practice to

improved psychological outcomes (Guendelman et al., 2017; Chambers et al., 2009). However,
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few studies have explicitly examined emotion regulation as a formal mechanism of change using
mediational or structural equation modeling within randomized controlled trials (RCTs) of MBIs.
This is especially pertinent in perinatal or high-stress populations, where emotion regulation may
be a particularly relevant factor due to heightened emotional reactivity and demands.
Consequently, evaluating emotion regulation as a mediating mechanism not only enhances our
understanding of how MBIs function but also aids in designing more theory-driven interventions
and developing tailored treatments for populations with specific regulatory challenges.

The current project examines (1) the effect of receiving MBCT-PD on changes in
psychological distress and depressive symptoms during pregnancy; (2) differences between
intervention arms in psychological distress, depressive symptoms, and parenting-specific stress
during the postnatal period; and (3) whether the intervention has an impact on use of specific
emotion regulation skills and whether engagement of emotion regulation skills mediates the
effect of the MBCT-PD intervention on postnatal outcomes. We hypothesized that participants in
the MBCT-PD group would have lower psychological distress and fewer depressive symptoms at
34 weeks gestation. we hypothesized that participants in the MBCT-PD group would have lower
psychological distress, fewer depressive symptoms, and lower parenting-specific stress at 6 and
12 months postpartum. finally, we hypothesized that the intervention would increase the use of
effective emotion regulation skills and that this would mediate the effect of MBCT on postnatal
stress and parenting stress, such that individuals with effective emotional regulation skills would

see a decrease in symptoms.
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Methods

Trial Design

This study used data from two blinded randomized clinical trials (RCT) conducted at
Oregon Health & Science University (OHSU). The participant arm assignment was the same
between the two RCT trials. Participants were allowed to be enrolled in both trials, with their
intervention arm allocation remaining the same. Differences between the protocols included
outcome functional magnetic resonance imaging (fMRI) measures (parental or infant) and
additional questionnaires. Both trials were approved by the institutional review board at OHSU
and used identical intervention protocols. All participants provided written informed consent
before beginning any study procedures. Participants were randomized into either the intervention
arm to receive MBCT-PD or the treatment as usual (TAU) arm. This study followed the
Consolidated Standards of Reporting Trials (CONSORT) reporting guidelines. Both trials were
pre-registered at ClincialTrials.gov (NCT03809572 and NCT03809598).

Some changes were made to the trial design after trial initiation, with the approval of the
data safety and monitoring board and program officials from sponsoring institutions prior to
implementation. Changes to the inclusion criteria were made, such that multiparous participants
could enroll and elevated levels of perceived stress were no longer inclusion criteria (see below
for full inclusion criteria). These criteria were removed after determining they were too
prohibitive for enrolling a representative sample. The maximum gestational age at enrollment
was increased from 18 to 22 weeks to ensure MBCT-PD groups could be efficiently filled.
Finally, due to the global COVID-19 pandemic, study and intervention procedures were
converted from in-person to virtual starting in March 2020 to ensure the health and safety of

participants and comply with institutional research policy at the time. Additional changes were
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made to data collection and the scope of secondary outcomes that are not related to the data

presented here.
Participants

Recruitment

Participants were recruited at Oregon Health & Science University (OHSU) through
obstetric and midwifery services, family medicine clinics, review of electronic medical records,
and referrals from other IRB-approved prenatal studies. Additional recruitment from the
surrounding community was implemented through local advertisements and social media. The
study activities were completed between March 2019 and September 2022. The study activities
took place either at OHSU or virtually, with participants joining from their homes.

Enrollment

Potential participants completed an initial online screening survey. Individuals with
responses indicating potential eligibility were invited to complete a baseline visit to assess full
eligibility, including demographic and medical history questionnaires and a full psychiatric
interview. Full inclusion and exclusion criteria were assessed prior to enrollment. Inclusion
criteria included: being between 21-45 years old; being pregnant with a single gestation
pregnancy; between 14- and 22-weeks gestational age (GA) at the time of enrollment; being
willing and able to complete the MBCT-PD sessions if randomized to the intervention arm;
being fluent in English; and having a history of an internalizing disorder (Major Depressive
Disorder, Bipolar Disorder, Generalized Anxiety Disorder, Social Anxiety Disorder, Panic
Disorder, or Post-traumatic Stress Disorder). Exclusion criteria included meeting the diagnostic
criteria for a current major depressive, manic, or hypomanic episode; active (as opposed to

passive) suicidal ideation; history of psychosis; use of psychotropic medication or medication
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that impacts the central nervous system; use of steroid medication; current substance use disorder
or illicit substance use; reported diagnosis of an intellectual disability or autism spectrum
disorder; having an estimated IQ of less than 80; a history of participating in MBCT,
mindfulness-based stress reduction (MBSR), or the mindfulness module of dialectical behavioral
therapy (DBT); known congenital, genetic, or neurological disorder of the fetus; or parental MRI
contraindication, including history of a significant head injury or major neurological or medical
illness. Steroid medication use and parental MRI contraindications were specific to the fetal and
parental neuroimaging components of the trials, respectively, and may not have been relevant for
all participants, depending on how they were enrolled (see Appendix G for a more detailed
description of eligibility criteria). Figure 1 shows the enrollment and randomization numbers.

Consent

Participants provided digital consent via REDCap prior to the completion of the screen,
and verbally informed, written or digital consent at the time of the baseline visit. The consent
stipulated there was no financial compensation for perceived or actual harm. The study protocols
were approved by the Institutional Review Board (IRB) at OHSU and the National Center for
Complementary and Integrative Health (NCCIH) or National Institute of Mental Health (NIMH).
All protocol changes were submitted to the IRB for approval, approved directly by the NCCIH or

NIMH, and updated as appropriate on ClinicalTrials.gov. A Certificate of Confidentiality was

obtained from the National Institutes of Health (NIH).

Intervention
All participants received routine prenatal care as initiated by the participant. They were
able to engage in any services recommended by their medical provider, including mental health

services or medication management, while remaining enrolled in the study. Given the sensitivity
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of the prenatal period, it would be unethical to restrict engagement in other mental health
services or medication management after enrollment.

MBCT-PD Group: MBCT-PD is an adapted version of MBCT that has been previously
implemented and validated in pregnant women with a history of depression (Dimidjian et al.,
2015, 2016; O’Connor et al., 2019). MBCT-PD is a group-based therapy that includes the
teaching of mindfulness and cognitive behavioral therapy skills. Mindfulness helps develop the
capacity for awareness of the present moment, which is a precursor to the core elements of
cognitive behavioral therapy (CBT): identifying and changing thoughts and behaviors (Dimidjian
et al., 2015, 2016; Segal et al., 2013). The MBCT-PD groups were closed and included three to
eight participants. Each MBCT-PD group consisted of eight sequential weekly two-hour group
sessions co-led by two master-level therapists. All MBCT-PD sessions started with a
mindfulness exercise and inquiry, followed by a review of at-home practice. The rest of the
session included at least some of the following: psychoeducation on mindfulness, mindfulness
practice and debrief, and presentation and practice of cognitive behavioral skills. (see Appendix
E for full list of session content). The intervention protocol also emphasized parental attachment
and support through examples, mindfulness practice, and contextualizing skills for the prenatal
and postpartum periods. Participants were assigned at-home practice in between sessions and
provided audio recordings to guide all formal mindfulness practices. All sessions were video
recorded for later fidelity assessment.

Participants were discontinued from treatment if the following occurred: active
suicidality; serious mental illness; substantial substance use; initiation of any inpatient, sub-
acute, or intensive outpatient psychiatric services; or in the event of a miscarriage, still birth, or

abortion.
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Treatment as usual (TAU) group: Participants randomized to the TAU completed all
questionnaires, study visits, and interviews at the same time points as their counterparts assigned
to the MBCT-PD group. Since MBCT-PD groups were started as "groups” of treatment, TAU
participants were “yoked” to each group, completing assessments in sync with their MBCT
group. Participants in the TAU group continued to engage in any services recommended by their
primary medical provider or that they voluntarily initiated. For ethical reasons, they were not
prohibited from engaging in any type of therapeutic, complementary, or medication treatment
after enrollment. We carefully assessed engagement in care during the prenatal and postpartum
periods via questionnaires and review of medical records to perform additional ad hoc
assessments of mental health or mindfulness treatment engagement. Individuals in the TAU
group were offered a condensed 2-hour session summarizing the skills learned through the
intervention after the 6-month time point (completion of the study) and provided or mailed a
copy of the MBCT-PD publicly available workbook(Dimidjian et al., 2019)which includes the

audio recordings.

Randomization

Participants were randomized to either MBCT-PD or TAU using a blocked randomize
design to optimize randomization and enrollment for a group-based intervention.to The block
sizes ranged between two to four in order to balance efficient group formation with reduced
predictability of group assignment. Randomization was implemented using the Research
Electronic Data Capture (REDCap) randomization module. The allocation file was created by a

statistician who was not involved in the study procedures or analysis. Participant trial enrollment
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was balanced in the intervention allocation process so that each initial RCTs had a balanced
number of individuals in the intervention and TAU arms. All study staff and principal
investigators were masked to the randomization file.

Masking

Participants and interventionists could not be masked. The study coordinators were the
only unmasked study personnel, besides the interventionists. Groups assignment was coded with
a proxy in REDCap (e.g., A and B) for analysis purposes, and the mask was removed by the

study statistician once analyses of the primary outcomes was conducted.

Procedure

The full protocol for the trial was previously published (Mackiewicz Seghete et al.,
2020). Participants started the study during pregnancy and completed the study at 6 months
postpartum (Figure 2). Participants completed questionnaires at baseline (in the 2" trimester),
within a week of starting the intervention (pre-treatment), four weeks into the intervention (mid-
treatment), in the week after the intervention (post-treatment), and during the third trimester of
pregnancy (M = 35 weeks GA, SD = 1 week). Participants randomized to the TAU intervention
arm were also grouped to complete the measures at the same time as the participants completing
the 8-week MBCT-PD. After giving birth, participants were assessed at six weeks and six
months postpartum. Some participants additionally completed questionnaires between two and
four weeks postpartum in conjunction with an MRI scan of their infant's brain. Additionally,
some participants completed an MRI scan at six weeks postpartum, which included a cognitive
control and emotion regulation task. In addition to the questionnaires, participants completed a

diagnostic interview using the Structured Clinical Interview for DSM-5 Disorders (SCID-5)
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(First et al., 2016) at the baseline, third trimester, and six-week and six-month visits. Finally,
biological samples including blood, hair, urine, and saliva were collected from participants twice
during pregnancy to examine the impact of inflammation on perinatal stress.(see appendix J for

full measure administration schedule).

Measures

Depressive symptoms

Depressive symptoms were assessed using the Center for Epidemiological Studies
Depression Scale-Revised (CESD-R) (Eaton et al., 2004; Radloff, 1977). The CESD-R is a
standard measure of depression, demonstrating high internal consistency and both convergent
and divergent validity (Van Dam & Earleywine, 2011). The CESD-R is a 20-item questionnaire
that asks participants to rate how they felt over the past two weeks on a five-point Likert scale
from "not at all or less than one day" to "nearly every day for two weeks." The CESD-R can be
scored as an average response to the items or by using an algorithm score that maps onto the nine
symptom criteria for a major depressive disorder in the American Psychiatric Association
Diagnostic and Statistical Manual, 5th edition (DSM-5) and provides a severity score based on
these criteria (Nezu et al., 2002; Van Dam & Earleywine, 2011).

Anxiety and Stress Symptoms

Symptoms of anxiety were assessed using the State-Trait Anxiety Index (STAI)
(Spielberger et al., 1983). The STAI assesses both "state" or current feelings of anxiety as well as
"trait" anxiety, which includes a general propensity for anxiety. The state scale was administered
as a 20-item questionnaire. The two-factor structure (state and trait) has been found to be valid

and reliable (Vigneau & Cormier, 2008). The Perceived Stress Scale (PSS) ( Cohen, 1988) was
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used to capture participants' perceived stress. The PSS is a 14-item measure with items rated on a
S-point Likert scale. The scale is widely used in both community and clinical populations to
assess stress and has been found to be internally consistent with a Cronbach's alpha greater than
.7 (Lee, 2012). Both the STAI and PSS were administered at every time point.

Psychological Stress Composite

To measure psychological stress, we created a composite score by averaging scores from
the CESD-R, PSS, and STAI. Each measure's score was first standardized by completing a
percentage of maximum possible (POMP) transformation. This standardizes data on a scale of 0-
100 based on the percentage of the maximum possible (POMP) (P. Cohen et al., 1999). This
method of standardization maintains the proportions of the distances between observed
responses, and each individual score can then be interpreted as the percentage of the possible
maximum score (Moeller, 2015). A composite measure of stress, including assessments of
depression, anxiety, and perceived stress, has been shown to be a better predictor of physical
health outcomes than individual measures alone, even when accounting for demographic and
clinical risk factors (Garcia et al., 2024).

Emotion regulation

Emotion regulation abilities were assessed using the Emotion Regulation Questionnaire
(ERQ) (Gross & John, 2003). The ERQ is a self-report measure that assesses the use of cognitive
reappraisal and expressive suppression skills. Cognitive reappraisal refers to the antecedent-
focused strategy of changing one’s interpretation of an emotion-eliciting situation in order to
alter its emotional impact. Expressive suppression is a response-focused strategy that involves
inhibiting the outward expression of emotions once they have already been elicited. It has sound

psychometric properties, including good internal consistency, convergent and divergent validity,
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and replication of its two-factor structure (Ioannidis & Siegling, 2015). Cronbach's alpha is 0.73
for suppression and 0.79 for reappraisal (Gross & John, 2003). The primary outcome variable
was the cognitive reappraisal subscale score at six weeks postpartum.

Parenting stress

Parenting stress was measured using the Parenting Stress Index — Short Form, Fourth
Edition (PSI-4-SF) (Abidin, 1995), a 36-item measure of parenting stress and parent-child
dysfunctional interaction that has demonstrated good internal consistency and validity for a total
stress score (Barroso et al., 2016; Haskett et al., 2006b; Wang et al., 2021). It measures three key
domains—Parental Distress, Parent-Child Dysfunctional Interaction, and Difficult Child—which
provide a multidimensional understanding of stress related to parenting (Abidin, 2012).
Importantly, the PSI is designed for parents of children aged 1 month to 12 years, allows for
standardized comparisons across developmental periods. Furthermore, its brevity ensures
feasibility while maintaining robust data quality. By capturing the complexities of parenting
stress across different child developmental periods, the PSI-4-SF provides critical insights into
factors influencing parental well-being and child outcomes (Reitman et al., 2002; Haskett et al.,

2006).

Intervention Fidelity

MBCT-PD fidelity was assessed by review and coding of select sessions from each group
using an adherence measure (Appendix F). This was the same measure employed by Dimidjian
and colleagues (2016), which was adapted from the MBCT Adherence scale created by Segal
and colleagues (2002). Three items were added to the original scale to address pregnancy and

postpartum experiences, relational skills, and embodiment of mindfulness. However, adherence
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can be calculated without including these additional items. The additional items address: 1)
whether themes related to pregnancy and postpartum are addressed throughout the intervention,
and thus also speaks to the extent to which the therapist successfully addressed the unique needs
of this population; 2) relational skills of the therapist, which speaks to therapeutic alliance; and
3) embodiment of mindfulness by the therapist, which is thought to be a critical active ingredient
in mindfulness based interventions. The relational skills and mindfulness items are from Crane
(2019) and colleagues. Each domain was rated on a scale of “no evidence =0 to “definite
evidence” = 2 across 16 items. A mean score of 1 indicates adequate adherence to the

intervention.

Analysis strategy

The relationship between all model variables and demographic factors was examined
through correlation analysis. Latent growth curve models were computed using a structural
equation modeling (SEM) framework to estimate the change in stress and depression across
pregnancy. In the longitudinal model, we used individual time-varying repeated measures of
depression or stress, based on when symptoms were reported relative to intake, which was set to
a baseline time of zero. Although individuals differed in the number of weeks between baseline
and T1, all participants started the intervention at T1 with four weeks between T1 and T2 and
four weeks between T2 and T3.

Growth curve model analysis was conducted using Mplus Version 8.8 (Muthén &
Muthén, 2017). Linear regressions, t-tests, chi-squared tests, and calculations of effect size were
conducted in R (R Core Team, 2021). Standard measurements of model fit (i.e., TLI, CLI,
RMSEA) are not available for models using individually time-varying time points due to overall

modal complexity. Bayesian information criteria (BIC) were used to compare alternative models
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and assess fit. A smaller BIC indicates a better model fit after accounting for sample size and
model complexity (Sclove et al). Missing data were handled using full information maximum
likelihood (FIML) estimation.

The latent growth curve modeling approach to change is more advantageous than other
methods for its handling of measurement errors and individual differences in response to
treatment, avoiding unrealistic assumptions, and being more powerful and flexible (Mun et al.
2009). This analytic technique explicitly models individual differences in change over time,
which reflects the fact that not all individuals respond to the intervention in the same way.
Second, latent curve models tend to have more power to detect a treatment effect. Third, change
may be best construed as a continuous growth process over time as opposed to time-specific
discrete change, especially for behavior observed in childhood and adolescence.

With regard to power to detect effects of MBCT, large effect sizes for MBCT during
pregnancy on state anxiety (Cohen’s d=.85), negative affect (Cohen’s d=.90), and depressive
symptomatology (Cohen’s d=.70)% have been reported (Dimidjian et al., 2016; Vieten & Astin,
2008)A post hoc sensitivity analysis was conducted to determine the minimum effect size
detectable with the final sample. With N=148, three predictors, 0=.05 and desired power of .80,
the model had adequate sensitivity to detect an overall effect of approximately 2=0.078 for the
set of predictors considered jointly. For inference on group differences while controlling for
covariates (partial F-test with dfi = 1, df2=144), the analysis was powered to detect semi-partial
effects of about £2=0.055. These values indicate good sensitivity to small-to-moderate
associations; smaller effects would likely go undetected.

Power considerations for the mediation analyses were addressed using a bootstrapping

approach, which estimates the indirect effect by repeatedly resampling the data to create an

58



empirical approximation of its sampling distribution (Preacher & Hayes, 2008). Bootstrapped
mediation does not rely on the assumption of normality for the indirect effect and provides bias-
corrected confidence intervals for inference. In the current study, 1,000 bootstrap resamples were
used to estimate 95% bias-corrected confidence intervals for indirect effects. Although formal a
priori power estimation for bootstrapped mediation is challenging, simulation studies suggest
that sample sizes of 100150 participants are generally sufficient to detect small-to-moderate
indirect effects (Fritz & MacKinnon, 2007). With a final sample of 148 participants, the study
was adequately powered to detect medium-sized mediation effects, such as the influence of the
intervention on maternal outcomes via changes in emotion regulation or stress.
Results

Participant Enrollment and Sample Characteristics

A total of 253 participants were assessed for eligibility. Of these, 96 individuals were
deemed ineligible due to current depression (n = 14), current manic episode (n = 1), current
substance use (n = 2), diabetes (n = 1), history of psychosis (n = 6), incomplete intake (n = 2), IQ
below 80 (n = 1), current use of medication (n = 5), no history of internalizing disorder (n = 62),
or stress levels too low for study participation (n = 2). The remaining 148 participants were
randomized to either the Mindfulness-Based Cognitive Therapy for Perinatal Depression
(MBCT-PD) intervention group (n = 72) or treatment-as-usual (TAU; n = 76). In the MBCT-PD
group, 20 participants did not complete the study, with 10 dropping out and 10 lost to follow-up,
resulting in 52 completers. In the TAU group, 15 participants did not complete the study,
including 4 dropouts and 11 lost to follow-up, yielding 61 completers.. Analyses were conducted
using the intention-to-treat sample of all 148 randomized participants. Figure 1 shows a

CONSORT diagram of participant flow throughout the study.
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Figure 1

i Intake (n=253)
CONSORT Diagram

Ineligible (n=96):

= Current depression (n=14)

* Current manic episode (n=1)
» Current substance use (n=2)
* Diabetes (n=1)

« History of psychosis (n=6)

* Incomeple Intake (n=2)

« IQ <80 (n=1)

* Medication (n=35)

* No history of internalizing
disorder (n=62)

+ Stress too low (n=2)

¥
| Randomized (n=148) |

MBCT (n=72) TAU (n=78&) I

Dropped (n=20): Dropped (n=15):

* Dropped out (n=10) g « Dropped out (n=4)

* Lost to follow-up (n=10) + Lost to follow-up (n=11)
| Completed (n=52) Completed (n=61) |

The demographic characteristics of the sample are described in Table 1. The average age
of participants was 32.92 years (SD = 4.53), with gestational age at enrollment averaging 17.34
weeks (SD = 2.39). Nearly half of the MBCT-PD group (47%) and one-third of the TAU group
(34%) were enrolled during the COVID-19 pandemic. Most participants in both groups were
partnered (97%). The majority identified as White (78% overall), with smaller proportions
identifying as Asian (7.5%), Black (1.3%), Native American (1.4%), or more than one race
(10%). Educational attainment was relatively high, with 44% of the sample holding an
undergraduate degree and 32% holding a master’s degree; 13% had a high school diploma or
some college, and 13% held a doctoral degree. Annual household income was distributed across

a range of categories, with 29% reporting $100,000-$149,999, 16% under $60,000, 16%

60



between $150,000-$199,999, 16% between $75,000-$99,999, and 15% reporting $200,000 or
more. Overall, the sample was predominantly White, well-educated, and of middle to upper-

middle income.

Table 1
Sociodemographic Characteristics of Participants at Baseline
Baseline characteristic MBCT-PD TAU Full sample
N=72 N=76
M SD M SD M SD
Age (years) 32.67 4.56 23 46 32.92 45.3
GA at enrollment (weeks) 17.20 2.23 17.46 2.53 17.34 2.39
n % n % n %
Enrolled during COVID-19 34 47 26 34 60 41
Partnered?® 70 97 74 97 144 97
Race
Black 0 0 1 0.7 1 1.3
Native American 0 0 2 2.6 2 1.4
Asian 2 2.8 9 12 11 7.5
White 63 89 52 68 115 78
More than one race 4 5.6 11 14 15 10
Highest educational level
High school/some college 9 13 7 9.2 16 11
Undergraduate degree 32 44 33 43 65 44
Master's degree 23 32 25 33 48 32
Doctoral degree 8 11 11 14 19 13
Income
Under 60K 8 11 15 29 23 16
$60,000 - $74,999 6 8.3 7 9.2 13 8.8
$75,000 - $99,999 14 19 10 13 24 16
$100,000 - $149,999 22 31 21 28 43 29
$150,000 - $199,999 8 11 15 20 23 16
$200,000 or more 14 19 8 11 22 15

a Reflects the number and percentage of participants answering "yes" to this question.

MBCT-PD Adherence and Fidelity

Within the MBCT-PD intervention arm, 14 total 8-week groups were completed, with six
conducted in-person and seven virtually. One group completed four sessions in person and four

virtually because of the start of the COVID-19 pandemic in March 2020, which occurred in the
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middle of the group. Of the total 72 participants in the MBCT group, 56 attended at least 4
sessions, which was considered intervention completion based on prior published studies
(Dimidjian et al., 2016). On average participants attended 6.8 sessions. Intervention adherence
was rated via expert review of 2 sessions from each group. The mean score on the Adherence
Scale was 1.99 (SD= 0.02), indicating above adequate instructor adherence to the protocol. There
was no significant difference between groups in participation in therapy or outside therapy (see
Appendix A).

Table 2

Baseline Scores (Pretreatment)

Measures MBCT, N = 72! TAU, N = 76! p-value?
CESD-R 12 (9) 13 (10) 0.7
PSS 22 (8) 23 (8) >0.9
STAI 38 (11) 38 (13) >0.9
Psychological Stress 87 (36) 88 (44) >0.9
Cognitive Reappraisal 4.52 (1.06) 4.51 (1.16) >0.9
Expressive Suppression 3.08 (1.28) 2.85(1.21) 0.3

"Mean (SD) >Welch’s two sample t-test

Baseline Measures

Average scores at baseline for clinical measures by intervention arm are displayed in
Table 2. At baseline, CESD-R showed good internal consistency (Cohen’s alpha = 0.89), the
PSS showed excellent internal consistency (Cohen’s alpha = 0.90), the STAI showed excellent
internal consistency (Cohen’s alpha = 0.93), and the psychological stress composite showed

excellent internal consistency (Cohen’s alpha = 0.95). The cognitive reappraisal subscale of the
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ERQ showed good internal consistency (Cohen’s alpha = 0.87), and the expressive suppression
subscale showed good internal consistency (Cohen’s alpha = 0.75). See Appendix C for internal
consistency at all timepoints. There was no significant difference in any clinical measure
between the intervention arms. We assessed the correlation between the individual measures
(CESD-R, PSS, and STAI) that comprised the composite psychological stress score. The

baseline scores for all three were moderately correlated (Table 3).

Table 3

Correlation Between Measures of Psychological Stress

Variable n M SD 1 2 3 4
1. CESD-R 148 16.13 11.86 —

2. PSS 148 39.14 14.01 63" —

3. STAI 145 29.46 18.03 52% 67 —

4. Composite 148 28.22 12.53 737 .86 .89 —

Impact of MBCT-PD on Stress and Depression Trajectories During Pregnancy

A latent growth model was used to estimate changes in psychological stress during
pregnancy. The model suggests a significant linear negative change in psychological stress over
time. There was significant variance in the initial levels of stress (Unstandardized Coefficient =

129.216; p <.001) around a mean estimate of 28.696 (95% CI:26.61- 30.78). The
estimated slope was significant (Unstandardized Coefficient = -0.238; 95% CI: -0.36 -0.12),
indicating that overall stress decreased over time. The growth rate was not homogeneous among
participants, as shown by the significant variance around the mean growth (Unstandardized

Coefficient = .224; p = .007), supporting the hypothesis that there is another impact on stress
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besides time. There was a significant correlation between the intercept and slope

(Unstandardized Coefficient = -2.96, p = .001), indicating that higher initial stress decreased

more quickly.
Next, we fitted a model to examine the effect of the intervention arm (MBCT-PD vs.

TAU) on the change in stress across pregnancy while controlling for GA. The intervention arm

significantly predicted the slope of the stress trajectory (b = 0.334; p <.001). GA was not

predictive of slope (b =0.04; p = .066). The intercept and slope were still negatively correlated

Figure 1
Psychological Stress Trajectories
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(b=-2.81; p=.001), indicating that the higher the stress at baseline, the faster the rate of change
To investigate the differences in the trajectories of psychological stress between the

groups, the change in stress over time was modeled by intervention arm. The MBCT-PD group
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showed a significant decrease in psychological stress (Unstandardized Coefficient = -0.45; p <
.001), while the TAU group did not (Unstandardized Coefficient = -.005; p = .54). Initial stress
was significantly associated with change in stress in the TAU group but not in the MBCT group,
indicating that regardless of the level of initial stress, the rate of change in stress was the same.
A latent growth model was used to estimate changes in depressive symptoms during
pregnancy. The model suggested a significant negative linear change in depressive symptoms
over time (Unstandardized Coefficient = -0.18; 95%CI: -0.27-0.472). The growth rate was not
homogeneous among participants, as shown by the significant variance around the mean growth
(Unstandardized Coefficient = 0.10; p = .027), supporting the hypothesis that there is another
impact on depressive symptoms besides time. There was significant variance in the initial levels
of depression (Unstandardized Coefficient = 60.22; p <.001) around a mean estimate of 13.37
(95%CI = 11.85-14.89). There was a significant correlation between the intercept and the slope
(Unstandardized Coefficient = -1.45; p = .004), indicating that the higher an individual's

depressive symptoms were at baseline, the slower the rate of change.

Figure 3
Depressive Symptom Trajectories
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Next, we fitted a model to examine the effect of the intervention arm (MBCT-PD vs.
TAU) on the change in depressive symptoms across pregnancy while controlling for gestational
age. The intervention arm significantly predicted changes in depressive symptoms (b =.177; p =
.021). GA was not predictive of slope (b =.042; p = .08). Neither the intervention arm nor
gestational age at baseline was related to initial depressive symptoms. The intercept and slope
were still correlated (b =-1.49; p =.001), indicating that the higher the depressive symptoms at
baseline, the faster the rate of change.

We modeled each intervention arm separately to investigate differences in the trajectories
of depressive symptoms. The MBCT-PD group showed a significant decrease in depressive
symptoms (Unstandardized Coefficient =-0.28, p <.001), while the TAU group did not
(Unstandardized Coefficient = -0.09, p = .16). Initial depression was significantly associated
with the change in depression in the TAU group (Unstandardized Coefficient = -1.49, p = .007),
but not in the MBCT group (Unstandardized Coefficient = 1.58, p = .07), indicating that the rate
of change in depression in the MBCT group was independent of their initial depression
symptoms.

Changes in Depression, Psychological Stress, and Parenting Stress Postpartum

A multivariate linear regression model was used to estimate the effect of the intervention
arm on depressive symptoms at six weeks and six months postpartum, controlling for pre-
treatment depressive symptoms and the number of weeks since the end of the intervention. The
results indicated that the intervention arm was not a significant predictor of depressive symptoms
at six weeks postpartum (B = -.09, SE = 0.16) or six months postpartum (B =-.01, SE = 0.21).

A multivariate linear regression model was used to estimate the effect of the intervention

arm on psychological stress at six weeks and six months postpartum, controlling for pre-
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treatment stress and the number of weeks since the group ended. The results indicated that the
intervention arm was not a significant predictor of psychological stress at six weeks postpartum
(B =.10; SE = 0.16) or six months postpartum (B = .27; SE = 0.19).

Parenting stress measured by the PSI was calculated as a total amount of parenting stress,
which demonstrated excellent internal consistency (Cohen’s alpha = 0.90). The three subscales
were also calculated. PD showed good internal consistency (Cohen’s alpha = 0.81), the CDI
scale showed good internal consistency (Cohen’s alpha = 8.2), and the DC scale showed good
internal consistency (Cohen’s alpha = 8.4). A multivariate linear regression model was used to
estimate the effect of the intervention arm on parenting stress at six months postpartum. The
results indicated that the intervention arm was not a significant predictor of overall parenting
stress (B =-.22; SE =0.21), parental distress (B = -.08; SE = 0.21), child distress (B =-.15; SE =
0.21), or parent-child dysfunctional interaction (B =-.17; SE = 0.21) subscales.

Impact of MBCT-PD on emotion regulation and mediation effects of emotion
regulation on postnatal outcomes

A multivariate linear regression model was used to estimate the effect of the intervention
arm on cognitive reappraisal and expressive suppression, controlling for pre-treatment scores.
The intervention arm was a significant predictor of cognitive reappraisal at post-treatment (B =
.67, SE=0.16, p <.001), six weeks (B = .68, SE = 0.15, p <.001.), and six months (B = .64, SE =
0.18, p =.001), where being in the MBCT-PD arm predicted higher use of cognitive reappraisal.
The MBCT-PD intervention arm was only predictive of lower expressive suppression at six
weeks postpartum (B =-.37, SE = 0.16, p = .008).

Both cognitive reappraisal and expressive suppression at six weeks postpartum were

model mediators between the intervention arm and psychological stress and depressive
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symptoms at six months postpartum. Cognitive reappraisal predicted lower stress at six months
(B=-.44, SE = 0.09, p <.001) with an overall significant indirect effect of the intervention arm
on stress at six months through cognitive reappraisal (B = 0.12, SE = 0.04, bootstrapped 95%CI:
0.96-5.35), with the model explaining 19.6% of the variance in stress at six months postpartum.
Expressive suppression did not mediate the relationship between the intervention arm and stress
at six months postpartum. Cognitive reappraisal trended towards predicting lower depressive
symptoms at six months (B =-.2, SE = 0.11, p = .087). Expressive suppression did not mediate
the relationship between the intervention arm and depressive symptoms at six months
postpartum.

Multiple mediation models were estimated with the intervention arm predicting total
parenting stress, Parental Distress subscale, Child Distress subscale, and Parent-Child
Dysfunction Interaction subscale through cognitive reappraisal and expressive suppression. The
model showed the MBCT-PD group as a predictor of lower parenting stress through higher
cognitive reappraisal at six weeks (B =-.3, SE = 0.11, p =.008). There was a significant total
indirect effect of the intervention arm (B = 0.08, SE = 0.05, 95% strapped CI: 0.001-0.279) on
parenting stress through cognitive reappraisal.

The intervention arm was also a predictor of lower parental distress through higher
cognitive reappraisal at six weeks (B =-.32, SE = 0.11, p =.007). There was a significant
indirect effect of the intervention (B = 0. 10, SE = 0. 05; bootstrapped 95% CI: 0.14 - 0.20) on
parental distress through cognitive reappraisal. Expressive suppression did not mediate the
relationship between intervention arm and parenting distress and was not associated with parent

distress.
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Intervention arm was trending as a predictor of lower parental perceptions of child
distress through higher cognitive reappraisal at six weeks (B =-.23, SE = 0.11, p = .05);
however, the indirect effect was not significant. Neither cognitive reappraisal (B =-.2, SE =
0.12, p = .079) nor expressive suppression (B =.07, SE = 0.1, p = .53) predicted P-CDI at six
months.

Discussion

This study examined the effects of MBCT-PD on psychological stress and depression
during pregnancy, whether changes are sustained through the postpartum period, and whether
emotion regulation mediates this relationship. The results showed that the intervention produced
changes in trajectories of psychological stress and depression, reducing both at a greater speed
and magnitude than in the treatment-as-usual group. In both intervention arms, depression and
stress decreased from the second to the third trimester of pregnancy. This is consistent with the
literature on stress trajectories during pregnancy .

This trial was unique in exploring the potential mechanisms of action of MBCT-PD,
specifically examining emotion regulation as a component of the intervention that is changing
and leading to reductions in depression. Although we did not observe the same impact of MBCT-
PD on depressive symptoms, emotion regulation was found to mediate the relationship between
MBCT-PD and symptoms related to both depression and stress. To our knowledge, this is the
first study to identify this relationship despite emotion regulation being proposed as a likely
mechanism of action. This study is also unique in that outcomes were measured up to six months
postpartum. Most randomized clinical trials only assess outcomes through six weeks postpartum,
as that is considered a period of increased risk for developing postpartum depression. However,

this is also a time when postpartum care often diminishes, and six weeks postpartum is typically
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a woman's last perinatal doctor's appointment. By examining outcomes up to six months, we
were able to observe unique relationships between MBCT-PD and emotion regulation and how
the effects of MBCT-PD may influence longer-term mental health. Additionally, parenting was
examined as part of the outcomes of this trial. This is unique because MBCT-PD is not typically
considered a parenting intervention—and it occurs before parenting, as the intervention takes
place during pregnancy. However, by including measures of parenting stress, we were able to
observe the relationships between emotion regulation and parenting, even though we did not find
a direct effect of MBCT-PD on parenting stress. In this, the indirect effects through emotion
regulation emphasize the importance of interventions before the start of parenting and the
increased stress involved. The decrease in stress during pregnancy is important to consider in
terms of the potential biological pathways of intergenerational transmission of stress. The study's
findings align with existing research on stress trajectories during pregnancy, highlighting the
potential of MBCT-PD as an effective intervention to reduce psychological stress and depression
in pregnant individuals. These results underscore the importance of addressing parental mental
health during pregnancy, as this may have implications for intergenerational stress transmission.
Future research could explore the long-term effects of MBCT-PD on both parental and child
outcomes, as well as investigate the potential biological mechanisms underlying the observed
changes in stress and depression levels. Data on brain activation related to emotion regulation
and changes in psychiatric symptoms were collected as part of this trial, along with biological
samples that could be examined for changes in cortisol and inflammation.

Interestingly, we saw that symptoms did not significantly change until the second half of
the intervention, with minimal to no change in stress or depression between the pre-treatment

and mid-treatment time points. This is important when considering the "dose" needed to impact
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symptom change. This investigation supports a full treatment course of eight weeks, even though
this may require more resources than a shorter intervention of four weeks. We found that 78% of
the participants who were randomized to the MBCT-PD arm completed at least four sessions of
the intervention, which was the cut-off for completeness as defined by the protocol (Mackiewicz
Seghete et al., 2020). In total, 16 out of 72 participants in the intervention arm withdrew from the
study; of the participants who did not (66), the average number of sessions completed was 6.8.
This finding has implications for treatment planning and resource allocation in prenatal mental
health interventions. This delayed treatment response suggests that MBCT-PD may have
cumulative effects that become more pronounced over time. This emphasizes the importance of
patient adherence and commitment to the full eight-week program for optimal outcomes. Further
research could explore whether there are specific components or techniques within the latter half
of the intervention that most significantly contribute to stress reduction and symptom
improvement.

We did not observe any intervention effects on postpartum depression, psychological
stress, or parenting stress. Overall, the effect of MBCT-based interventions on postpartum
depression has been mixed. Studies that recruited participants with a history of depression have
typically found that MBCT-PD reduces the risk of postpartum depression (Dimidjian et al., 2015,
2016). Other studies that recruited non-clinical samples have not found effects on symptoms of
anxiety or depression during the perinatal period (MacKinnon et al., 2021).

The lack of significant differences between intervention arms in postpartum outcomes
suggests that the effects of the MBCT-PD intervention on psychological distress may be more
pronounced in the prenatal period and/or there was a floor effect for overall stress and depression

by this period, reducing our ability to observe effects. Future studies should investigate whether
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booster sessions or continued practice during the postpartum period might help maintain or
extend the benefits observed during pregnancy. Additionally, exploring potential moderating
factors, such as individual characteristics or life circumstances, could provide insights into why
some participants experienced more sustained effects than others. The results indicate that the
intervention arms no longer had differences in these indicators of mental health; however, both
groups maintained low levels of stress and depression at 6 weeks, which started to increase by 6
months postpartum. It is possible that if we continued to follow participants up to 12 months
postpartum, we may have seen differences between groups emerge again.

We found that MBCT-PD influenced emotion regulation, specifically cognitive
reappraisal. Although there was no direct effect of the intervention on postpartum stress,
depression, or parenting stress, we observed a significant effect on postpartum outcomes and
parenting stress through cognitive reappraisal. This indirect effect on stress supports the skill-
based mechanism of the intervention. By increasing mindfulness and reducing automatic
reactivity to stressors through heightened awareness, MBCT-PD enhances emotion regulation
skills. These skills, in turn, help individuals cope with feelings of depression and stress. This
proposed pathway for change is important to consider when developing evidence-based
interventions beyond MBCT-PD. This study highlights the importance of particular effective
components within therapies that focus on these strategies, which have been shown to improve
the overall effectiveness of psychotherapy. These findings additionally highlight the
transdiagnostic benefit of MBCT-PD itself. Although initially developed as an intervention
targeted at preventing the development of postpartum depression, we have found that the benefits
of MBCT (through changes in emotion regulation) can impact other facets of postpartum mental

health, including perceived and parenting-specific stress. Another consideration when
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investigating the impacts of MBCT-PD is the preventive goals of the intervention period. Some
impacts of MBCT-PD are not only in reducing symptoms from baseline but in preventing the
increase in symptomatology (or stress) and increasing individuals' ability to cope. As we have
shown, emotion regulation is a skill that is used to cope with increasing negative emotions or
stress, and is impacted by MBCT, and the increase in more effective emotion regulation
strategies. This study has several strengths and limitations. The combination of the two trials
allowed for a significant increase in the number of participants analyzed. This also allowed for
continued examination of behavioral outcomes, even when the collection of fMRI data was
disrupted due to the COVID-19 pandemic. The longitudinal nature of data collection from the
second trimester of pregnancy to six months postpartum allowed for the investigation of changes
in symptoms across the perinatal period and a better understanding of when changes occurred.
Because mental health outcomes and emotion regulation skills were collected at multiple time
points, we were able to model a mediation that has stronger potentially causal implications.
Limitations of the study include the exclusion of participants who were taking psychotropic
medications or met for a current major depressive episode at the time of enrollment, which likely
meant that individuals with more severe current depressive and anxiety symptoms were screened
out of the study. This additionally led to lower overall depression scores, which could contribute
to the lack of observed differences in groups, since the MBCT-PD group was already endorsing
minimal depression scores, and their symptoms could not be reduced (as they were already at the
floor). This is a finding that is consistent with the initial MBCT studies, as MBCT was developed
as a relapse prevention with the goal of keeping depression scores low as opposed to actively

lowering depressive symptoms. This trial confirmed findings that MBCT kept depressive
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symptoms low, with few participants emerging into a major depressive episode during the trial (n
=0).

Finally, the COVID-19 pandemic occurred during data collection, requiring all study
procedures to be conducted virtually. Although there were no observed differences in symptoms
between participants who completed the MBCT-PD in person compared to virtually, we do not
know to what extent the content was fully translated to this virtual format. An investigation into
virtually delivered MBCT-PD specifically is needed to fully validate the intervention to be
delivered online. this is an important consideration due to the increase in accessibility that a
virtual modality presents.

In terms of future research, it will be important to consider how mindfulness functions as
a mechanism of change for this intervention. Mindfulness is often seen as a multifaceted process
that involves various skills overlapping with the foundational skills needed for effective emotion
regulation, such as observing one's internal state. Unlike emotional regulation skills like
cognitive reappraisal, mindfulness generally adopts a global approach to managing emotions and
altering reactions to situations by building situational and internal awareness. An additional key
component of mindfulness is adopting a non-judgmental attitude. This aspect is unique and
separate from many emotional regulation skills—and it would be an important factor to examine
when exploring how MBCT may influence mental health symptoms and stress.

data used in the current study were self-reported and examined individuals' perceptions
of their own feelings and skills. Future research could include more objective measures of
parenting skills, such as coding for self- and co-regulation skills when parents are observed
interacting with their infants. This could provide not only an objective measure of parenting

abilities and styles but also insight into the use of regulation strategies when comforting their
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infants. Although the processes of emotion regulation are internal and not easily observed,
individuals' co-regulation behaviors—such as their physical comfort and observable external
emotional reactivity—could be coded as ways to identify more external signs of a person’s
ability to regulate their emotions during the process of comforting their infant. Finally, it will be
important to investigate the modality of the intervention, including whether this intervention can
be effectively administered virtually, as the present study suggests, and whether a group format
is necessary to achieve this change. It is also crucial to examine how the group format might
enhance or hinder the development of emotion regulation skills. Considering increased
accessibility to address perinatal mental health challenges, trialing adaptations of the intervention
to make it more accessible to more people will be vital. An important component of making
these trials effective is understanding the mechanisms of change involved in this intervention to
further focus and refine these strategies components.

In conclusion, our study shows that a randomized controlled trial of MBCT-PD can
modify the progression of depressive symptoms and psychological stress during pregnancy.
Moreover, MBCT-PD impacts postpartum stress and depression by enhancing emotion
regulation skills. It also affects parenting stress via improvements in emotion regulation. This
underscores the importance of understanding the pathways of change and highlights the necessity

of focusing on the long-term effects of the intervention.

75



CHAPTER 4: DISCUSSION

The present study investigated emotion regulation as a mediating mechanism during the
perinatal period, specifically examining how cognitive reappraisal serves as a critical link
between adverse childhood experiences (ACEs) and parenting stress. The findings indicate that
cognitive reappraisal plays a pivotal mediating role in this relationship, shedding light on the

psychological mechanisms that may contribute to parental distress.

Higher ACE scores were associated with a decreased use of cognitive reappraisal as an
emotion regulation strategy among parents. This suggests that individuals with a history of early
adversity may struggle to employ adaptive cognitive skills to reinterpret stressors in a more
manageable way. In turn, lower cognitive reappraisal scores predicted heightened levels of
parenting stress and parental distress, emphasizing the role of cognitive skills in shaping the
experience of parenting-related challenges. Importantly, cognitive reappraisal fully mediated the
relationship between childhood trauma and total parenting stress, even when accounting for
expressive suppression. This highlights the significance of cognitive reappraisal as a crucial

mechanism through which early adversity translates into challenges in the parenting domain.

The findings also highlight the impact of a targeted intervention in addressing these challenges.
The mindfulness-based cognitive therapy for perinatal depression (MBCT-PD) intervention was
found to significantly enhance the use of cognitive reappraisal. Parents in the MBCT-PD
intervention arm demonstrated increased cognitive reappraisal post-treatment, at 6 weeks, and at
6 months postpartum. Furthermore, higher cognitive reappraisal scores at six weeks postpartum

mediated the relationship between the MBCT-PD intervention and lower total parenting stress

76



and parental distress at six months. These findings suggest that interventions designed to
improve emotion regulation can have lasting benefits for parents, particularly those with a
history of childhood trauma. By strengthening cognitive reappraisal skills, such interventions
may mitigate the adverse effects of early adversity on parenting experiences and psychological

well-being.

Emotional regulation is an important concept to investigate due to its known implications
in many mental health disorders and relationship to many other therapeutic constructs. Emotion
regulation is a set of skills that individuals utilize in their everyday lives, both to monitor and
regulate emotional states and respond to stressors. Emotion regulation skills can be learned and
taught (Cohen & Ochsner, 2018; Wright et al., 2025), and much of this learning is done through
observation. As children develop, they observe and learn from their parents how to appropriately
regulate their emotions. When children experience situations that make them feel unsafe,
decrease their trust in caregivers, make interactions with their parents unpredictable or
dangerous, they may learn fewer effective ways to regulate their emotions due to the urgency and
lack of appropriate guidance. This then leads to these children growing into adults who utilize
fewer effective skills to regulate their emotions, which can both impact their own mental health

as well as their ability to teach and model emotional regulation to their children.

Interrupting the intergenerational transmission of ineffective emotion regulation skills has
the potential to enhance the mental well-being of both parents and children. This research
contributes to the substantial body of evidence indicating that novel and more effective emotion

regulation skills can be taught and acquired, even in adulthood (Wright et al., 2025). The
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objective of this study was to further identify methods to disrupt the transmission of ineffective

and unhelpful emotion regulation skills.

The finding that emotion regulation mediates the relationship between parental Adverse
Childhood Experiences (ACEs) and parenting stress carries important theoretical and clinical
implications. From a developmental psychopathology perspective, ACEs are known to disrupt
early emotional and neurobiological development, often resulting in long-term difficulties with
self-regulation and heightened emotional reactivity in adulthood (Felitti et al., 1998; Anda et al.,
2006). These emotion regulation impairments can be particularly problematic during the
transition to parenthood, a period marked by high emotional demands. Emotion regulation
difficulties may hinder a parent’s ability to respond flexibly and calmly to common stressors,
thereby amplifying parenting stress and negatively impacting parent-child interactions (Crandall
et al., 2015; Morelen et al., 2016). The mediating role of emotion regulation suggests that it may
serve as a modifiable mechanism linking early adversity to current parenting challenges. This
highlights the value of interventions that target emotion regulation skills, such as mindfulness-
based or acceptance-based therapies, which may buffer the intergenerational transmission of
stress and promote more adaptive parenting behaviors (Laurent et al., 2014; Dunning et al.,
2019). Clinically, these findings support screening for both ACEs and emotion regulation
difficulties during perinatal care and suggest that bolstering parental emotion regulation
capacities could reduce the negative impact of ACEs on parenting outcomes. These insights
underscore the importance of transdiagnostic, mechanism-focused prevention efforts in

promoting long-term parental and child well-being.
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It is essential to identify the mechanisms through which interventions work, preferably by
isolating a mechanism that functions independently of the intervention and confirming that the
intervention influences this mechanism. This demonstrates that the intervention helps change the
mechanism, which then leads to a positive outcome. When a mechanism is identified, there is
more flexibility in adapting interventions to be practical and acceptable for different
populations—understanding what can and cannot be changed. In the case of MBCD-PD, there
are many potential opportunities to enhance the availability, feasibility, and acceptability of the
intervention to address perinatal mental health across various populations. The current two-
month intervention, meeting weekly for two hours, may or may not be feasible for many
individuals. One important step toward increasing the acceptability and availability of the
intervention is to move sessions online. Although not planned, this study supports the
effectiveness of an online delivery of MBCT-PD, as sessions were moved online due to safety
concerns during the COVID-19 pandemic, with no differences observed in adherence, reliability,
or patient outcomes. Qualitative feedback from participants indicated a positive experience with
online groups, noting increased flexibility and the ability to continue watching their children or
join from convenient locations, such as their car. Another key change to improve the feasibility
and accessibility of this intervention would be to shorten it. However, the current study suggests

most changes occur during the second half of the intervention.

There is existing research that supports the idea that increased social support during
pregnancy and early postpartum is important for perinatal and infant mental health. These groups
can provide a source of social support that might be hard for individuals to access otherwise.

This supports continuing to offer a longer intervention; however, further research is needed in
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this area. The lack of direct effects observed between experiencing adverse events and parenting
stress in both the observational and clinical trial further emphasizes the importance of
considering mediating factors that may influence outcomes. Although there is plenty of research
showing an association between parents experiencing adverse childhood events and increased
parenting stress, this research highlights how these direct effects might not always be visible due
to many possible influences that can occur throughout a person's life. These influences affect
how childhood events impact their later adulthood and mental health. Identifying factors that
seem to mediate these relationships is crucial, as these are factors that can be targeted—not only
during the perinatal period when someone is preparing to become a parent but even earlier, in
adolescence and early adulthood. This research supports a connection between all these factors
(as well as the ability to modify key components of emotional and cognitive functioning) that

have significant downstream effects on a person's life and potentially on their child's wellbeing.

Emotion regulation has been identified as a critical target in mental health interventions
because of its strong connection to a wide range of mental health disorders. Effective emotion
regulation is essential for managing emotions in healthy ways, which can significantly influence
overall mental well-being. According to research, acquiring new emotion regulation skills has
been shown to reduce psychological stress, providing individuals with better tools to cope with
daily challenges and emotional difficulties. However, it is important to note that the benefits of
these skills may not be sustained over the long term unless they are practiced consistently and

integrated into daily life.

By focusing on a core mechanism such as emotion regulation—rather than solely

targeting specific symptoms or disorders like depression, anxiety, or stress—interventions may
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achieve broader and more durable impacts on mental health. This approach addresses the
underlying processes that contribute to various psychological issues, potentially leading to more

comprehensive and effective treatment outcomes across multiple conditions.

The conceptual framework for this study is grounded in the premise that emotion
regulation is a learned process that can be shaped by developmental experiences but remains
malleable throughout life. Given its role in shaping responses to stress, emotion regulation serves
as a critical mechanism influencing how individuals experience and navigate stressful life events,
including the transition to parenthood. If emotion regulation skills can be improved through
interventions such as MBCT-PD, it is possible to alter the downstream effects of stress, reducing
parenting stress and promoting psychological well-being. The findings from this study suggest
that targeting cognitive reappraisal through mindfulness-based interventions holds significant
promise for improving parental adjustment and mitigating the negative effects of early adversity

on parenting experiences.

Conclusion

Emotion regulation during pregnancy may represent a pathway through which
preconception and pregnancy stressors affect parenting. We were able to model how early life
experiences could lead to changes in emotion regulation in adulthood. Adverse childhood
experiences (ACEs) predicted lower use of cognitive reappraisal and higher use of expressive
suppression as emotion regulation skills in parents. Lower cognitive reappraisal predicted higher
parenting stress and parental distress. Cognitive reappraisal fully mediated the relationship
between ACEs and total parenting stress. Mindfulness-based cognitive therapy for perinatal

depression (MBCT-PD) intervention increased the use of cognitive reappraisal during pregnancy
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and postpartum. Higher cognitive reappraisal at 6 weeks postpartum mediated the relationship
between the MBCT-PD intervention and lower parenting stress/distress at 6 months. MBCT-PD
led to greater decreases in psychological stress and depressive symptoms during pregnancy than
treatment as usual. The effects of MBCT-PD on stress/depression were not maintained
postpartum, but cognitive reappraisal continued to mediate the effects on parenting outcomes.
Emotion regulation, particularly cognitive reappraisal, appears to be an important mechanism
linking early adversity to later parenting stress and a key target for perinatal interventions. The
findings highlight cognitive reappraisal as a critical skill that can be improved through
mindfulness-based approaches to potentially mitigate the negative impacts of childhood trauma
on parenting experiences. Targeting emotion regulation during pregnancy may help interrupt the

intergenerational transmission of stress.
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Appendix A: Participants in Therapy
This table shows the number of participants who reported receiving individual
psychotherapy during their participation in the study. As shown here, there was no significant difference

between intervention arms.

MBCT-PD TAU

Therapy N=72 N=76! p-value’
Baseline 8 4 0.2
Pre-treatment 10 4 0.073
Mid-treatment 8 4 0.2
Post-treatment 7 6 0.7
34weeks 5 6 0.8
6weeks 8 3 0.092
6months 8 10 0.7

'n 2Chi-squared test
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Appendix B: PSI and IBQ—R Correlation

Correlation matrix of PSI and IBO-R variables

Variable n M SD 1 2 3 4
1. PSIPS 252 68.7 16.85 —
2. PSIDC 252 2573 6.39 .8 — .
3. PSIPD 252 26.09 9.03 89" 517 —
4. PSI P-CDI 252 16.89  4.82 JT ST 56 —
5. IBQ-R Negative Emotionality 242 2.29 0.63 26%*  3D¥* 18%* A2

Note: 'Infant age is in weeks and at the time that parenting stress was collected. PS = Parenting
Stress, DC = Difficult Child subscale, PD = Parental Distress subscale, P-CDI = Parent-Child
Dysfunctional Interaction subscale.

*p<.05."p<.0l.
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Appendix C: Cohen’s Alpha

ERQ ERQ
Stress Cognitive Expressive
CESDR PSS STAI Composite Reappraisal Suppression

Baseline 0.89 0.90 0.93 0.95 0.86 0.76
Pre- 0.89 0.90 0.94 0.96 0.89 0.82
treatment
Mid- 0.89 0.90 0.93 0.94 -- --
treatment
Post- 0.85 0.90 0.93 0.95 0.87 0.83
treatment
34weeks 0.86 0.90 0.95 0.96 0.93 0.88
6weeks 0.84 0.89 0.92 0.95 0.90 0.84
6months 0.85 0.90 0.93 0.96 0.85 0.83
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Appendix D: Stress
COVID-related stress was measured as part of the COPE Survey given at the baseline timepoint of the
COPE study. Participants were asked to rate their “Overall level of stress related to the COVID-19

outbreak” on a scale of 1-7, with 1 being “nothing” and 7 being “extreme”

The perceived stress scale (PSS) was administered at the 6-month and 12-month postpartum timepoints.
The time points at which the Parenting Stress Inventory was administered were the same. The total
scores from the six-month and 12-month time points were not significantly different, t(125) =0.43, p =

0.67, so data from the two time points were coalesced to increase data capture.

In the same way that the Parenting Stress Inventory (PSI) data was handled, data from the six-month
time point was used if available, and if not, the 12-month time point data was used. As shown below,
general perceived stress and parenting stress were nominally correlated in the positive direction, which
would be expected. However, based on the very low correlation, these two surveys are measuring

distinct constructs at least in this population during this time.

Table — Correlation between perceived stress, COVID-related stress, and parenting stress.

Variable n M SD 1 2 3
1. Covid Stress 586 4.11 1.4 —

2. PSS 245 31.52 4.87 .08 —

3. PSI 253 68.9 17.1 16 .07 —
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Appendix E: Structure of MBCT Sessions

SESSION 1: A RECIPE FOR MINDFULNESS
Rationale

Mindfulness starts when we recognize the tendency to be on automatic pilot

Commitment to learning how to step out of it and become aware of each moment

Mindfulness is an alternative to autopilot and moves us from “doing mode” to “being mode
e Practice in purposefully moving attention round the body

Structure

bE

Class Orientation (Welcome, Format, Intentions)
Ground Rules

Introductions (first name only for group members)
Raisin exercise (Eating Meditation)
Noticing autopilot: “doing mode” vs “being mode”
Body

scan
Homework

¢ Bodyscan

¢ Mindfulness of routine activity

¢ Catching automatic pilot (“Noticing”)

e Identify support person

SESSION 2: Body, Mind, and Breath

Rationale

o Further focus on the body begins to show more clearly the chatter of the mind, noticing and letting go
o This chatter tends to control our reactions to everyday events:
Situation + Interpretation ® Emotion, body sensations, behavior (thoughts are not facts)
o The breath is an anchor to the present moment
Structure

Body scan practice

Home practice review
Thoughts/feelings exercise

How thoughts and feelings are linked
Pleasant experiences diary
Mindfulness of the breath
Explanation of homework and handouts
Closing

Homework

eBodyscan

o Mindful breathing (10 mins)

e Pleasant experiences diary

eRoutine activity

e Support person

SESSION 3: Rhythms of Motherhood

Rationale
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O O O O O

Becoming familiar with the behavior of the mind (often be busy and scattered)

3 minute breathing space in an anchoring exercise that is readily available in most situations

Attending to the baby is a way to practice being more aware and prepare for parenting
Structure

Sitting meditation
Home practice review
Mindful Movement
3 Minute Breathing Space
Being with Baby
Unpleasant Events
Explanation of homework and handouts
Closing
Homework

Sitting meditation/Mindful movement
3-minute breathing space

Being with Baby

Unpleasant experiences diary

Support person

107



SESSION 4: Opening to Difficulty and Uncertainty

Rationale

The mind is most scattered when trying to cling to some things and avoid others
Mindfulness offers a way to stay present by providing another place from which to view things
Uncertainty arises frequently in pregnancy and parenting — opening to it an alternative way of experiencing it
To help take a wider perspective/relate differently to experience (including thoughts/feelings)
Recognizing the territory of depression and anxiety during the prenatal and postpartum periods
Structure

e Hearing/seeing meditations
e  Home practice review
e OPEN (observe, put a name, explore, now)
¢  Opening to uncertainty imagery exercise
e 3 Minute Breathing Space — Coping
e  Territory of depression and anxiety during pregnancy and parenting
e  Explanation of homework and handouts
e Closing
Homework
o Sitting meditation/Mindful movement
o  3-minute Breathing
Space
o  3-minute Breathing
Space — Coping
o Being with Baby
o  Support person
SESSION 5: Thoughts Are Not Facts
Rationale
e Negative moods and thoughts that accompany them color our ability to relate to experience
e [tis liberating to realize that our thoughts are merely thoughts — we can choose whether to engage with them
e Thoughts are just thoughts — even the ones that say they are not
e  Recognizing that the same patterns of thought recur again and again can help us to stand back from
our thoughts, without necessarily having to question them and seek alternatives
Structure
o  Sitting with difficulty
e  Home practice review
e “Adding on” and seeing thoughts as visitors
e Thinking/feeling exercise
¢ 3 Minute Breathing Space — Coping (+ questions)
e Explanation of homework and handouts
e Closing
Homework
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O O OO

Sitting meditation/Mindful movement
3 Minute Breathing Space

3 Minute Breathing Space — Coping
Being with Baby

Support Person

SESSION 6: How Can I Best Take Care of Myself?
Rationale

Lovingkindness allows us to invite in love and care at times when we have judgment and criticism
Awareness may help to shirt relationships to depleting activities
Specific things can be done when depression threatens during pregnancy and postpartum
Take a breathing space first, and then decide what action (if any) to take
Each person has his or her own unique relapse signature
Participants in the classes can help each other to plan how best to respond to the signs
Structure

Lovingkindness meditation

Home practice review

Activity and mood (nourishing vs. depleting activities)
Pleasure, mastery, and connecting activities

3 Minute Breathing Space

Identifying relapse signatures

Explanation of homework and handouts

Closing

Homework

Lovingkindness meditation

Planned pleasure, mastery, or connecting activity

Letter to Self (Relapse signatures and concrete action plan)
Support Person

SESSION 7: Expanding Your Circle of Care
Rationale

Care and kindness are particularly important for women during pregnancy and parenting

Nourishing and depleting activities often get out of balance, and mindfulness and lovingkindness are

alternatives to automatic pilot when overwhelmed

Maintaining a healthy balance during pregnancy and parenting often requires a circle of care
Structure

Lovingkindness meditation
Home practice review
Myths of motherhood
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Four Doors
Asking for Help Exercise
STARMOM (State, Tell, Ask, Remind, Maintain, Offer, (stay) Mindful)
Expanding circle of care
Closing
Homework

(selected) Formal practice
(selected) Informal practice
Myths of Motherhood
STARMOM

Revise Letter to Self and share with support person

SESSION 8: LOOKING TO THE FUTURE
Rationale

Maintaining balance and well-being in life as a mom is helped by regular mindfulness practice

Preparing for the future: the end of the beginning, not the beginning of the end

Good intentions can be strengthened by linking the practice with the reasons for taking care of oneself
Structure

Body scan

Homework review

Reflections on the course
Review of mindfulness practices
Planning for barriers

Sustaining practice as a mom
Explanation of handouts

Concluding meditation
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Appendix F: MBCT-PD Adherence Scale

0 =no evidence for item 1 = slight evidence 2 = definite evidence

Element Score

1. Group cohesion: Did the therapist’s actions facilitate a sense of connectedness
and shared identity of treatment group?

2. Provision of MBCT rationale: Does the therapist provide patients with an
explanation for why the performance of MBCT tasks will help them learn to prevent
depression from re-occurring?

3. Teaches mindfulness practices: Does the therapist teach the mindfulness
practices for each session?

4. Conveys core themes metaphorically: Does the therapist use metaphors and
narratively oriented material to communicate the core themes of MBCT?

5. Conducts inquiry after practice: Does the therapist conduct inquiry once the
group has finished a practice to inquire about experiences during the practice?

6. Homework review: Did the therapist’s actions facilitate a sense of and shared
identity of treatment group?

7. Links among sensations, thoughts, actions, emotions: Does the therapist
highlight links among sensations thoughts, actions, or emotions?

8. Education about depression and CBT: Does the therapist educate
participants about depression or the cognitive behavioral model of depression?

9. Address pregnancy and postpartum experiences: Is the therapist attuned to
pregnancy and postpartum experiences?

10. Relate to experience through acceptance-aversion: Does the therapist
highlight the differences between relating to one’s experiences from a standpoint of
acceptance versus aversion?

11. Cognitive strategies for responding to disturbing thoughts: Does the
therapist describe different cognitive therapy strategies for responding skillfully to the
content of disturbing thoughts?
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12. Behavioral strategies for regulating mood and promoting well-being: Does
the therapist describe different behavioral strategies for skillfully regulating mood and
promoting well-being?

13. Homework setting: Does the therapist assign homework specified for each
session to group participants?

14. Commitment to practice and homework: Does the therapist address the
importance of group members’ commitment to practice and homework assignments?

15. Relational skills: Does the therapist demonstrate relational skills?

16. Embodiment of mindfulness: Does the therapist embody mindfulness
practices and approaches?

Total

1. GROUP COHESION: To what extent did the therapist’s actions facilitate a
sense of connectedness and shared identity of treatment group?

The purpose of this item is to assess whether the therapist’s behaviour serves to build a
sense of common purpose and shared identity among members in the group. This could be
worked towards through a number of activities on the therapist’s part at various points in the
eight weekly or four follow up sessions. This could also include leading the introductory
exercise at the start of the first class in which participants are asked to speak about what brought
them to the group and their experiences with depression. Another example of this would be to
encourage participants to share their descriptions of symptoms and thoughts about being
depressed. Still another way would involve asking participants to share information about
particular relapse prevention strategies.

Notes

o This item can be coded as a 2 if the therapist connects responses made by group
members when providing a summary or illustration.

o Subtle instances of facilitating group cohesion are coded as a 1. Examples of
slight evidence

for this item include, "We're going to do these practices together," "We're going to do
these practices along with you so we're not asking you to do anything we won't do
ourselves."
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2. PROVISION OF MBCT RATIONALE: To what extent does the therapist
provide patients with an explanation for why the performance of MBCT tasks will help them
learn to prevent depression from re-occurring?

The purpose of this item is to assess how explicitly the therapist is able to link the ideas behind
MBCT and the tasks that patients are asked to perform with the larger picture of how this will
help them to prevent relapses. For example, does the therapist discuss what is meant by
Automatic Pilot Mode and its relevance to depression? Higher scores on this scale would
indicate that the therapist frequently makes links between these themes. Lower scores on this
scale would indicate that the therapist describes specific aspects of MBCT treatment well, but
does not go out of his way to explain how this is relevant to preventing depressive relapse.

Notes

o This item can be coded a 2 when the therapist explicitly describes rationale for
MBCT practices and procedures and why it is important to practice. Instructions for
lying down and the purpose of the bell fall under item #3.

e Orientation to rationale can be done socratically during inquiry.

3. TEACHES MINDFULNESS PRACTICES: To what extent does the therapist
teach the mindfulness practices for each session?

The purpose of this item is to assess how much the therapist utilizes structured and extended
awareness exercises as a vehicle for helping patients learn how to intentionally pay attention to
thoughts, feelings or body sensations on a moment by moment basis. This could involve leading
participants through the Raisin Exercise, a Body Scan, a 10 minute sitting meditation, or sitting
meditation on Mindfulness of the Breath and Body. The language is clear, precise, accurate and
accessible while conveying spaciousness. The teacher guides the practice in a way that makes
the key learning for each practice available to participants. The particular elements to consider
when guiding each practice are appropriately present.

Notes

e This item will be coded a 1 only when a practice is so ambiguous that it is not
clear that
therapist is conducting a guided practice.
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4. CONVEYS CORE THEMES METAPHORICALLY: To what extent does
the therapist use metaphors and narratively oriented material to communicate the core themes of
MBCT?

The purpose of this item is to assess how much the therapist relies on modes of expression that
are nonlinear and metaphorical in order to speak about some of the more subtle, yet, pivotal
concepts underlying this treatment. While certain ideas that MBCT proposes are relatively
straightforward and easy to describe (e.g. the concept of homework and practice), others are
more difficult to convey in direct and precise terms (e.g. the possibility that change can result
from adopting a non-striving stance towards problems). In order to discuss notions such as this,
metaphorically oriented communications have been found to be useful. Examples of this might
include the use of poetry in class, the use of stories or parables, and asking participants for
feedback on their reactions to the material just read.

Notes

e Only code metaphors/anecdotes if they bear directly on the theme of the session
being rated or
a theme for a previous session. Code core themes of the MBCT program only.

e Poems are only coded if they contain a metaphorical context relating to the core
theme of that session or previous sessions.

e A brief mention or unelaborated use of a core-theme metaphor would count as a

Examples

e “Thoughts are a stream and awareness sits on the bank watching the thought
stream pass by.”

o “Know that at times our awareness can be carried away by the stream and come
back to just sitting on the bank.”
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5. CONDUCTS INQUIRY AFTER PRACTICE: To what extent does the
therapist conduct inquiry once the group has finished a practice to inquire about experiences
during the practice?

The purpose of this item is to assess how consistently the therapist will engage in a practice
review with group members following any of the experiential awareness exercises. The purpose
of this review is to allow members to comment on their own experiences during the exercise, if
they wish to do so. Practice review could take the form of reviewing any new elements that were
specifically introduced in the practice.

Notes

e One inquiry suffices for this item to be coded a 2.

e This item is only coded when the therapist conducts an inquiry following a formal
mindfulness practice, but is not coded for inquiries following planned exercises
(e.g., ‘Generate list of pleasure and mastery’ activity).

6. HOMEWORK REVIEW: To what extent does the therapist review homework
that was assigned to the group?

The purpose of this item is to assess how consistently the therapist will review the previous
week's homework assignments with group members. The purpose of this review is to allow
members to comment on their own experiences of what they observed, comment on successes or
difficulties. The therapist might also detect members who are having problems with the practice
if their rate of homework compliance is especially low. Practice review could take the form of
systematically working through all the elements of the homework assigned.

Notes

e A thorough job of reviewing one of the homework assignments as opposed to all
homework assignments from the previous session, qualifies as a rating of 2.

o Ifaclient initiates going over homework and the therapist follows through with
homework review, this item is to be coded a 2.

e Alternative: If a client initiates going over the homework and the therapist does
not provide opportunities for further review of that assignment and asks only a short
question or makes a brief statement, code 1.
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7. LINKS AMONG SENSATIONS, THOUGHTS, ACTIONS, AND
EMOTIONS: To what extent does the therapist highlight links among sensations thoughts,
actions, or emotions?

The purpose of this item is to assess whether the therapist conveyed the idea that our thoughts
can determine how we feel. One way to do this might be to take participants through the
"Walking on the Street Exercise" and the "General Office Scenario".

Notes

e This item can be coded when the therapist conducts and reviews planned didactic
exercises.

(e.g. walking down the street in session 2, unpleasant events calendar in session 3
etc.).

o This item can be coded for general discussion or anecdotes only when a clear link
has been
made between, sensations, thoughts, actions, or emotions.

8. EDUCATION ABOUT DEPRESSION, PERINATAL DEPRESSION AND
TRANSITION TO POSTPARTUM, OR THE COGNITIVE BEHAVIORAL MODEL: To
what extent does the therapist educate participants about depression or the cognitive behavioral
model of depression? To what extent does the therapist educate participants about perinatal
depression and specific issues relevant to pregnancy and the postpartum transition?

The purpose of this item is to assess to how much the therapist provides information to group
members about depression and the way in which the development and maintenance
of depression is understood from a cognitive behavioural perspective. In order to do this well,
the therapist might provide group members with information from the Diagnostic and Statistical
Manual listing of symptoms required for a diagnosis of Major Depressive Disorder, speak about
the high prevalence rates for depression or stress the known risk for relapse/recurrence following
recovery. Aspects of the cognitive model might be conveyed through distributing a copy of the
Automatic Thoughts Questionnaire and having participants read over the list of Automatic
Thoughts, or identifying those that seem to reflect their ways of thinking when they are
depressed.
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Notes

o Therapist can educate clients on depression, perinatal depression and the
transition to postpartum, the cognitive behavior model, or any combination of the
above to code for this

item.

o Example would be elaboration of the ABC model.

9. ADDRESS PREGNANCY AND POSTPARTUM EXPERIENCES: To what
extent is the therapist attuned to pregnancy and postpartum experiences? To what extent does the
therapist educate participants about physical and mental changes associated with the prenatal and
postnatal periods?

The purpose of this item is to assess to how much the therapist provides information to group
members about the physical and mental changes associated with the prenatal and postnatal
periods and adapts mindfulness activities to meet the changing needs of participants. In order to
do this well, the therapist might discuss mental and physical changes or worries and discomforts
associated with pregnancy. The therapist may also adapt mindfulness activities to incorporate
awareness of physical changes associated with pregnancy or may incorporate it into the inquiry
process by linking mindfulness activities to wellness during pregnancy or building a connection.
Aspects of psychoeducation and pregnancy/postpartum experiences might be conveyed through
discussion of how to distinguish changes of pregnancy and postpartum from depression/anxiety.
Activities with a primary focus on this theme that you may hear referenced include Being with
Baby, STAR Mom, and Myths of Motherhood. These theme may be woven into other activities
as well. For example, the loving kindness meditation can include a focus on yourself and baby,
and during the body scan participants may be instructed to notice any movements of the baby.
Broad themes addressed may include caring for yourself while pregnant and parenting, seeking
help and support as parent, and concerns about giving birth.

Notes

o Therapist can educate clients on pregnancy/postpartum experiences, adapt
mindfulness
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activities, address attunement to pregnancy and postpartum experiences, or any
combination of the above to code for this item.

10. RELATE TO EXPERIENCE THROUGH ACCEPTANCE-AVERSION:
To what extent does the therapist highlight the differences between relating to one’s experiences
from a standpoint of acceptance versus aversion?

The purpose of this item is to assess how much the therapist discusses different ways of relating
to the contents of awareness. One important difference is between relating to one's experience
from a standpoint that stresses observation and acceptance of whatever comes into the persons'
awareness as opposed to a standpoint that quickly seeks to eliminate unpleasant thoughts, feeling
or sensations in the body, from awareness.

Notes

e This item can only be coded for behavior during discussion, not during a guided
practice.

o Discussion regarding the unpleasant events calendar in session 3 would be coded
for this item.

o [t is important that the therapist signal the contrast between acceptance and
aversion as two

ways of relating to an experience. A minimal enactment meriting a score of 1 would
be just mentioning it to the class, or using the terms without much elaboration. A
fuller enactment (score of 2) might be to actually draw it out during inquiry or group
discussion of a participant’s experience in which these features were present, maybe
illustrating each in turn. A score of 0 would be not mentioning this at all.

11. COGNITIVE STRATEGIES FOR RESPONDING SKILLFULLY TO
CONTENT OF DISTURBING THOUGHTS: To what extent does the therapist describe
different cognitive therapy strategies for responding skillfully to the content of disturbing
thoughts (e.g., encourages awareness as first step, then invites participants to become curious
about content using cognitive strategies to consider other perspectives, identify more valid
thoughts, or identify the presence of specific cognitive styles such as catastrophic thinking; may
also include highlighting that thoughts are not facts)?

The purpose of this item is to assess to how much information the therapist provides about the
types of strategies used in traditional cognitive therapy for responding to negative thinking. This
is an important element of MBCT. As group members find themselves becoming more aware of
the contents of their minds, they may also find that they become aware of negative
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thoughts. The therapist should convey to members that cognitive therapy has developed a
number of strategies that they can use for responding to thoughts. These may include suggesting
that members practice thought catching and recording during times when they are feeling upset,
generating alternative viewpoints for their explanations of events, examining the evidence to see
if it supports their way of thinking etc.

e At the very minimum, the therapist must encourage noticing or awareness of
thoughts specifically (e.g., negative thoughts) to get a score of 1, especially any
reference to noticing, labeling, or watching without jumping in to trying and dispute
them.

12. BEHAVIORAL STRATEGIES FOR SKILLFULLY REGULATING
MOOD AND PROMOTING WELL-BEING: To what extent does the therapist describe
different behavioral strategies for skillfully regulating mood and promoting well-being (e.g.,
encourages awareness as first step, then invites participants to identify and engage in specific
actions to take if they find themselves starting to relapse)?

The purpose of this item is to assess to how much information the therapist provides about
behavioural strategies for the regulation of mood. This is an important element of MBCT. The
therapist should convey to members that cognitive therapy utilizes a number of behavioural
strategies to help raise people’s moods. One of the more important is behavioural activation, in
which participants are asked to perform a basic number of activities throughout the week
following a structure laid out in advance. These activities might be things the person finds
pleasurable or they may be activities that provide a sense of mastery or accomplishment once
they are completed. The particular activities could be identified in advance and performed when
the person is starting to feel down, for example.

13. HOMEWORK SETTING: To what extent does the therapist assign
homework specified for each session to group participants?

The purpose of this item is to assess how much the therapist sets homework. Homework setting
is a way of helping participants take responsibility for and play an active role in the process of
change. This can be related to practices that allow participants to gather their own experiences of
Mindfulness or it can be oriented towards keeping track of events that are not necessarily related
to the practice. This can be seen in setting for homework: formal meditation practice, informal
practices (such as brushing one's teeth mindfully), three minute breathing spaces, or keeping
track of pleasant events over the week.

Notes
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o Off-handed suggestions of practices to try that week are coded as a 1.

o This item can be coded a 2 even if the therapist does not anticipate barriers.

14. COMMITMENT TO PRACTICE AND HOMEWORK: To what extent
does the therapist address the importance of group members’ commitment to practice and
homework assignments?

The purpose of this item is to assess to whether the therapist links the participant’s commitment
to maintain a level of practice, once treatment has ended, to the prevention of depressive
relapse. The therapist might ask members to consider whether they feel that a commitment to
Mindfulness practice is relevant to relapse prevention. Participants may be asked to consider
their intentions for practising in the absence of formal group meetings and ways in which they
can continue to keep the practice alive for themselves. The therapist may suggest ways for doing
so, including sampling different meditation audiotapes, setting practice for different times,
paying attention to the performance of ordinary tasks etc.

Notes

e This item is most likely to be coded in sessions 7 and 8.
o Facilitating a discussion about how to overcome obstacles to practice or how to

make time for practice would be coded as a 1 if the therapist does not also make the
connection between commitment to practice and relapse prevention.

15. RELATIONAL SKILLS: To what extent does the therapist demonstrate
relational skills?

The purpose of this item is to assess to whether the therapist incorporates key relational skills:

o Authenticity and potency — relating in a way which seems genuine, honest and
confident

o Connection and acceptance — actively attending to and connecting with

participants and their present moment experience and conveying back an accurate and
empathic understanding of this
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o Compassion and warmth — conveying a deep awareness, sensitivity,
appreciation and openness to participants’ experience

o Curiosity and respect - conveying genuine interest in each participant and
his/her experience whilst respecting each participants’ vulnerabilities, boundaries and

need for privacy

e Mutuality — engaging with the participants in a mutual collaborative working
relationship

o Fluency — teacher conveys ease, familiarity with and confident knowledge of the
material

e Flow - degree to which the session flows and is appropriately paced

Notes

o This item applies to the entire session being coded.
o If the therapists displays a majority of these skills throughout the session, could as
a 2. If the therapist displays some of these skills throughout the session, most of these

skills during just
part of the session, could as a 1.

15. EMBODIMENT OF MINDFULNESS: To what extent does the therapist
embody mindfulness practices and approaches?

The purpose of this item is to assess the extent to which the therapist embodies the following
aspects of mindfulness:

e Present moment focus - expressed through behavior and verbal and non verbal
communication

o Present moment responsiveness - to internal and external experience

e Calm & vitality - simultaneously conveying steadiness, ease, non-reactivity, and
alertness
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Notes

o Attitudinal foundations - conveying mindfulness practice through the teacher’s
way of being

o Person of the teacher — the learning is conveyed through the teacher’s way of
being

o This item applies to the entire session being coded.

o If the therapists displays a majority of these skills throughout the session, could as
a 2. If the therapist displays some of these skills throughout the session, most of these
skills during just

part of the session, could as a 1.
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Appendix G: Eligibility

a. Inclusion and Exclusion Criteria

Inclusion and exclusion criteria for pregnant individuals will be determined by a combination of
the initial screen and intake assessment.
Inclusion criteria include:

(1) be 21-45 years old

(2) be a female who is currently pregnant (up to 22 weeks GA at screening)
(3) fluently speak English

(4) be available and physically able to attend group scheduled meetings
(5) have a single gestation

(6) have a history of an internalizing disorder.

Exclusion criteria include:

(1) Major neurological or medical condition (e.g., diabetes, MS),

(2) 1Q <80

(3) maternal use of psychotropic medications, non topical corticosteroids, insulin, or any other
medications that might impact the central nervous system (at the time of enroliment)

(4) current diagnosis of substance use disorder, or current illicit drug use

(5) diagnosis of neurodevelopmental disorder or psychotic disorder

(6) current eating disorder, manic episode, or major depressive episode

(7) current active suicidality and/or homicidally, or interpersonal violence

(8) prior history of engaging in mindfulness-based group psychotherapeutic interventions (e.g.,
MBCT, MBSR, DBT (mindfulness module))

(9) pregnancy-specific medical conditions or complications including placental abnormality or
other conditions requiring bed rest

(10) uncorrectable vision or hearing impairments (including color blindness)

(11) known fetal congenital, genetic, or neurologic disorder (e.g., Down syndrome, fragile X) at
time of intake.
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Appendix H: Aim 1 Model Covariates

Initial models including additional covariates. No covariates predicted parenting stress or
the subscales of the PSI (PD, DC, or PCI) with the exception of income and parent distress, as
discussed in the results. All models were run including covariates but covariates were removed
when determined to not predict outcome variables and to improve model fit.

Cognitive

Adverse Childhood

Pandemic exposure

Significant sum of

indirect effects and

Events (ACE) significant indirect
effect from ACE to
parenting distress

k Expreseive through cognitive

Suppression reappraisal.

]I Parity (binary)
GA at birth

Number of children in the |
household

Parental Distress

Cognitive

Adverse Childhood

Significant sum of

indirect effects and

lMl significant indirect

Child Distress

Frents (ACE) effect from ACE to
child distress
\ —_— | through expressive
0.21** Expressive household suppression.
Suppression
114/24
Cognitive

—= Parity (binary) I

Number of children in the |
househald

V Reappraisal

Adverse Childhood
Events (ACE)

0.21\. Expressive

Suppression

—| Total Parenting Stress

Parity (N=584)
Sum of the indirect effects (B = 0.05,
p=0.03 Cl: 0.116 — 0.909 ) is significant
Indirect effect through cognitive
reappraisal (B = 0.03, p=0.09 bootstrap
Cl: 0.037-0.63) is significant
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All variables were correlated with no significant correlations except between PSI subscales and
parity and income with the number of children. All potential covariates were used to predict PSI

total in a linear regression with no significance.

## Dependent variable:
¥ mmmm e
## psi total

## -
## erq cog -0.477*x%

#i# (-0.903, -0.051)

##

## income -0.419

## (-1.349, 0.511)

##

## raceWhite -9.598

## (-30.397, 11.201)
##

## raceMore than one race -9.869

#i# (-32.718, 12.979)
#i#

## ga birth w -1.755

## (-4.127, 0.6106)

##

## household children -4.106%**

## (=7.652, -0.560)

##

## Constant 159.450**x*

## (60.196, 258.703)
##

" -
## Observations 83

## R2 0.154

## Adjusted R2 0.087

## Residual Std. Error 14.657 (df = 76)

## F Statistic 2.306** (df = 6; 76)
##

## Note: *p<0.1; **p<0.05; ***p<0.01
#4 Dependent variable:

# e
#4 psi total
-
## erq sup 1.022%*%*

## (0.299, 1.740)

##

## income -0.394

## (-1.299, 0.511)

##

## ga birth w -1.024

#i# (-3.236, 1.189)
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##

##
##
##
##
##
i
i
i
i
##
##
##
##
##

Total PSI

PSIDC

PSIPD
PSI CDI
Income
Parity

Number of
Children

Child Age

household children -2.020
(=5.402, 1.362)
psi age w 0.300
(-0.319, 0.918)
Constant 80.420%
(-9.099, 169.939)
Observations 75
R2 0.155
Adjusted R2 0.093
Residual Std. Error 13.711 (df = 69)
F Statistic 2.526** (df = 5; 69)
Note: *p<0.1; **p<0.05; ***p<0.01
2 3 &0 W 20 N & S50 D 3. A &0 (3 70
) : A A 2 :
[”l”l“ 0.80 0.89 0.77
_’ .‘ ’_.“m:
1 M | ]
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Appendix I: ACEs

Created a sum score and included cases even if some questions were declined. only 1-3 questions were
declined per participant except 1 participant who declined questions 1-3, 5, and 7-9.

Ace_sum = Sum of all 10 items (ace 1 through ace 1) (0=.78 for birthing parent)

Ace 3plus: 0 = endorsed 1-2 ACEs, 1 = endorsed 3+ ACEs

Ace_abuse = Sum of ace 1, ace 2, and ace_3 (0=.60 for birthing parent)

Ace_abuse bi= 0 =no abuse reported, 1 =ace 1, ace 2, and/or ace_3 was endorsed

Ace neglect sum = Sum of ace 4, ace 5 (0=.66 for birthing parent)

Ace neglect bi =0 =no neglect reported, 1 =ace 4 and/or ace_5 was endorsed

ACE house = Sum of ace 6, ace 7, ace 8,ace 9, and ace 10 (a=.60 for birthing parent)

ACE house_bi = 0 = no household chaos reported, 1 =ace 6, ace 7, ace 8§, ace 9, and/or ace 10 was
endorsed.

All ACEs subscores were modeled to predict PSI total and subscores using linear regressions. Models

included below show the coefficient and standard error as coefficient (standard error). Significance noted
with *. No models were significant.
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ACE scores predicting PSI total

(1) @ 3 ) (5 6) (@) Gl

(Intercept) 68.403 "  68.359 "  68.247°"  67.907 "  68.103*"  67.729**  68.642"™  68.361""

(1.521) (1.368) (1.342) (1.372) (1.322) (1.333) (1.553) (1.760)
ace_sum -0.110

(0.617)
aces_3plus -0.550

(2.934)
ace_abuse -0.023
(1.614)
aces_abuse_bi 1.492
(2.906)
ace_neglect_sum 0.608
(2.374)
aces_neglect_bi 2.842
(3.147)
ace_house -0.441
(1.067)
aces_house_bi -0.231
(2.424)

N 184 184 184 184 184 184 184 184
R2 0.000 0.000 0.000 0.001 0.000 0.004 0.001 0.000
logLik -774.941 774939 -774.956  -774.823  -774.923  -774545  -774.870  -774.952
AIC 1555.881  1555.878  1555.913  1555.647  1555.847 1555091 1555740  1555.904

**p<0.001; * p<0.01;* p < 0.05.
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ACE scores predicting PSI PD

(Intercept)

ace_sum

aces_3plus

ace_abuse

aces_abuse_bi

ace_neglect_sum

aces_neglect_bi

ace_house

aces_house_bi

N

R2

logLik

AIC

(1) @ @)

)

)

(®)

@

&)

25553  25724*" 25803 25554  25534** 25308 25621 25213
(0.831) (0.747) (0.733) (0.749) (0.720) (0.724) (0.849) (0.960)
0.201
(0.337)
0.592
(1.603)
0.138
(0.882)
1.339
(1.586)
1.421
(1.293)
3.039
(1.709)
0.254
(0.583)

1.213

(1.322)
184 184 184 184 184 184 184 184
0.002 0.001 0.000 0.004 0.007 0.017 0.001 0.005
-663.599  -663.709  -663.766  -663.419  -663.170  -662.193  -663.683  -663.353
1333.197  1333.419 1333532  1332.837  1332.340  1330.387  1333.365  1332.706

**p<0.001;* p<0.01;*p<0.05.
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ACES predicting PSI DC scores

(Intercept)

ace_sum

aces_3plus

ace_abuse

aces_abuse_bi

ace_neglect_sum

aces_neglect_bi

ace_house

aces_house_bi

N

R2

logLik

AIC

M @

(3) )

(5)

(6)

@

(&)

25.867 ** 25815  25691°*  25562** 25804  25759**  25.828"* 25975
(0.549) (0.493) (0.484) (0.498) {0.476) (0.482) {0.561) (0.635)
-0.172
(0.222)
-0.948
(1.058)
-0.229
(0.583)
0.211
(1.050)
-0.870
{0.855)
-0.839
(1.138)
0.240
{0.385)

-0.694

(0.874)
184 184 184 184 184 184 184 184
0.003 0.004 0.001 0.000 0.006 0.003 0.002 0.003
-587.307  -587.205  -587.532  -587.500  -587.088  -587.336  -587.414  -587.292
1180.615  1180.411  1181.064  1181.180  1180.177  1180.672  1180.829  1180.584

** 1 <0.001; * p < 0.01; * p < 0.05.
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Appendix J: Schedule of Evaluations

Assessment Intake Pre- Mid- Post- 3rd 6 weeks | Postpartu
Visit: Treatment | Treatment | Treatment | Trimester | Postpartu | m Follow-
(4 weeks) | (8 weeks) Visit m up
34w GA Visit
(6 months)
CESD-R X X X X X X X
PSS X X X X X X X
Demographics X
Psychiatric X X X X
Diagnoses/
History
STAI X X X X X
ACES X
Emotion Regulation X X X X X
PSI X X
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