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Lay Abstract

Anxiety disorders are common during the perinatal period, which includes both
pregnancy and the postpartum period (the time following childbirth) and are associated with
negative outcomes. Despite this, research focused on early detection and prevention of these
disorders remains limited. Intolerance of uncertainty (IU), which refers to the tendency to react
negatively to uncertain situations, is a well-established risk factor for anxiety. This dissertation
explores the role of IU in improving the detection of anxiety symptoms and identifying
individuals who may be at increased risk of developing anxiety disorders during the perinatal
period. It also describes the development and evaluation of a psychological treatment delivered
during pregnancy to reduce the risk of anxiety disorders in the postpartum period. Our research
suggests that a brief questionnaire assessing IU can support early detection, and that targeting U
during pregnancy may help prevent anxiety disorders during the postpartum period. Further
research into the role of IU during the perinatal period will be important for improving both the

detection and prevention of anxiety disorders.
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Abstract

Anxiety disorders are the most prevalent mental health disorders during pregnancy and
the postpartum (perinatal) period, with prevalence rates as high as 25%. These disorders are
associated with significant adverse outcomes for both the individual and their child and carry
long-term costs to society. Despite this, research focused on early detection and prevention of
these disorders remains limited. Intolerance of uncertainty (IU), defined as a dispositional trait
that arises when an individual interprets uncertain situations as distressing, has been identified as
a key risk factor in the development and maintenance of anxiety disorders in the general
population, and more recently in the perinatal population. This dissertation explores the role of
IU in the detection and prevention of anxiety disorders during the perinatal period. Specifically,
we validated a self-report measure of IU to improve detection of anxiety disorders during the
perinatal period and identify individuals who may be at increased risk for developing these
disorders. We also developed and evaluated a cognitive behavioural therapy protocol targeting
IU (CBT-IU) during pregnancy to reduce the risk of anxiety disorder onset in the postpartum in
pregnant individuals with elevated IU. This program of research highlights the important role of
IU during the perinatal period as a key target for both improving detection and prevention of
anxiety disorders. We provide clinicians and researchers with a validated measure of IU to
enhance detection of anxiety disorders in the perinatal period. We also offer preliminary support
for CBT-IU in preventing the onset of anxiety disorders during the postpartum period, in which
no participants receiving CBT-IU developed an anxiety disorder in the postpartum, compared to
31.6% who received care as usual. This dissertation emphasizes the importance of proactive
strategies to enhance early detection and prevention of anxiety disorders during the perinatal

period, with the potential to improve outcomes for individuals during this vulnerable period.
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Chapter 1: General Introduction
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1.1  Overview

This chapter provides an overview on the prevalence and adverse consequences of
anxiety disorders during pregnancy and the postpartum (perinatal) period. It explores the
literature on key risk factors, existing screening tools, and current intervention approaches. The
role of intolerance of uncertainty in anxiety disorders in general (non-perinatal) and perinatal
populations is also discussed, with special attention placed on its potential role in improving
detection and prevention of perinatal anxiety disorders. This chapter highlights that, despite the
high prevalence and significant impact of anxiety during the perinatal period, systematic research
on prevention strategies remains markedly limited.
1.2 Anxiety Disorders During the Perinatal Period
1.2.1 Prevalence of Anxiety Disorders During the Perinatal Period

Pregnancy and the postpartum, commonly referred to as the perinatal period, are well-
known times of increased psychology vulnerability (Anderson et al., 2017; Awini et al., 2023;
Giardinelli et al., 2012; Munk-Olsen & Agerbo, 2015; Womersley & Alderson, 2024).
Historically, much of the scientific literature and clinical attention in perinatal mental health has
focused predominantly on depression, with research on anxiety disorders during the perinatal
period gaining increased recognition only in the past 15 to 20 years (Ross & McLean, 2000).
Anxiety disorders during the perinatal period is now understood to be more prevalent than
perinatal depression, with as many as 15 —25% of perinatal individuals being diagnosed with an
anxiety disorder during this time (Dennis et al., 2017; Fawcett et al., 2019; Roddy Mitchell et al.,
2023). Among the anxiety disorders, Generalized Anxiety Disorder (GAD) is the most frequently

diagnosed during the perinatal period. Recent prevalence estimates indicate that GAD affects up
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to 4.1% of perinatal individuals during pregnancy and up to 5.7% during the postpartum period
(Dennis et al., 2017).
1.2.2  Impact of Anxiety Disorders During the Perinatal Period

Anxiety disorders during the perinatal period are not only common but are also
associated with a range of negative outcomes for both the individual and their child. Individuals
with anxiety disorders during pregnancy are at greater risk of obstetric complications such as
preeclampsia, preterm birth, prolonged labour and delivery, and low birth weight (Anniverno et
al., 2013; Dowse et al., 2020; Hoyer et al., 2020; Qiu et al., 2009; Toscano et al., 2021; Weis et
al., 2020). They are also at an increased risk of substance use disorders, recurrent mental health
difficulties, and suicidality (Chin et al., 2022; Dennis et al., 2017; Orsolini et al., 2016; Pentecost
et al., 2021). Anxiety disorders during the perinatal period are also associated with impaired
infant bonding, which can manifest as emotional ambivalence and decreased responsive to infant
cues (Gobel et al., 2018; O’Dea et al., 2023; Vagos et al., 2023). These impairments have been
linked to less secure infant attachment styles and more difficult infant temperament (Davies et
al., 2021; Le Bas et al., 2019). Additionally, infants of perinatal individuals with anxiety
disorders are more likely to experience cognitive, emotional, and social deficits, as well as
poorer attention regulation (Britton, 2011; Hennessey et al., 2023; Irwin et al., 2020; Misri et al.,
2015; Rogers et al., 2020; Ross et al., 2020; Schwarze et al., 2024; Weis et al., 2020). These
negative effects extend beyond infancy, with research showing that anxiety during the perinatal
period is associated with poorer executive functioning (Buss et al., 2010, 2011), and an increased
risk of mental health difficulties, including anxiety and depression later in life (Bernstein et al.,

2005; Capron et al., 2015; Davis & Sandman, 2012; Moore et al., 2004).
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The adverse outcomes associated with anxiety disorders during the perinatal period
impact not only the affected individual and their children, but also impose a significant economic
burden to society. Perinatal individuals with anxiety disorders are more likely to make more
frequent visits to their healthcare providers (e.g., primary care providers, obstetricians) and
emergency room visits, which can contribute to increased healthcare costs, placing additional
strain on healthcare systems (Anniverno et al., 2013; Rubertsson et al., 2014). These individuals
are more likely to take sick leave from work or work while feeling unwell, which can lead to
reduced performance and long-term productivity losses in the workplace (Anniverno et al.,
2013). While no direct cost estimates are currently available for anxiety disorders during the
perinatal period, the annualized lifetime costs of perinatal depression in Canada are estimated at
$20.6 billion CAD (Singla et al., 2023). Given that anxiety disorders are even more prevalent
during the perinatal period, it is likely that the associated costs are similar, if not greater, than
those of perinatal depression. The adverse developmental and emotional outcomes observed in
the children of individuals with anxiety disorders during the perinatal period further contribute to
increased healthcare utilization, increased demand for mental health services, and a higher need
for educational supports (e.g., individualized education programs; Bauer et al., 2016; Rees et al.,
2018), all of which carry long-term costs for healthcare and educational systems.

1.2.3 Risk Factors for Anxiety Disorders During the Perinatal Period

Understanding the factors that increase an individual’s risk for anxiety disorders during
the perinatal period is critical for early identification, intervention, and potential prevention,
especially given the significant adverse outcomes associated with these disorders. When
examining sociodemographic factors, low education level, specifically primary school as the

highest level attained (Faisal-Cury & Rossi Menezes, 2007; Furtado et al., 2018; Martini et al.,
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2015; Qiao et al., 2009), low income level (Biaggi et al., 2016; Faisal-Cury et al., 2009; Faisal-
Cury & Rossi Menezes, 2007; Furtado et al., 2018), and multiparity (Furtado et al., 2018;
Lederman & Weis, 2009) are associated with an increased risk of new onset anxiety disorders
during the perinatal period. While some individual studies have reported associations between
age and marital status with anxiety disorders during the perinatal period, meta-analyses
(Bayrampour et al., 2018; Furtado et al., 2018) have not found significant associations between
these sociodemographic factors and anxiety disorders during the perinatal period. Obstetrical risk
factors such as a history of pregnancy loss and pregnancy medical complications (e.g.,
gestational diabetes, hyperemesis gravidarium) have also been shown to be associated with
anxiety disorders during the perinatal period (Bayrampour et al., 2018; Bergner et al., 2008;
Biaggi et al., 2016; Faisal-Cury et al., 2009; Faisal-Cury & Rossi Menezes, 2007; Gong et al.,
2013).

Among psychosocial factors, inadequate support from partners, family, and/or friends has
been consistently recognized as a significant risk factor for anxiety disorders during the perinatal
period (Bayrampour et al., 2018; Dunkel Schetter et al., 2016; Giardinelli et al., 2012; Leach et
al., 2017; Peter et al., 2017). Recent stressful life events (Karacam & Ancel, 2009; Leach et al.,
2017; Yelland et al., 2010) and exposure to physical or domestic violence (Biaggi et al., 2016;
Howard et al., 2013; Leach et al., 2017; Nasreen et al., 2011) have also been identified as factors
increasing risk to anxiety disorders during the perinatal period.

Perhaps the most widely recognized psychological risk factor is a personal history of
mood and/or anxiety disorders (Bayrampour et al., 2018; Biaggi et al., 2016; Faisal-Cury et al.,
2009; Furtado et al., 2019; Giardinelli et al., 2011; Leach et al., 2017; Marchesi et al., 2014;

Martini et al., 2015; Rubertsson et al., 2014). Additionally, perinatal individuals with a history of
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childhood abuse are also at an increased risk of anxiety disorders during the perinatal period
(Biaggi et al., 2016; Leeners et al., 2006; Martini et al., 2015; Mezey et al., 2005; Seng et al.,
2014). Other psychological factors including poor subjective sleep during pregnancy (Skouteris
et al., 2009; Swanson et al., 2010) and prenatal sleep disorders (Furtado et al., 2018; Qiao et al.,
2009) has also been identified. Among the more recently identified psychological risk factors for
anxiety worsening during the perinatal period is intolerance of uncertainty, in which individuals
with high IU during pregnancy exhibit significant anxiety worsening in the postpartum (Furtado
et al., 2019). The role of intolerance of uncertainty in anxiety is central to this program of
research and will be explored in greater detail in the next section.
1.3 The Role of Intolerance of Uncertainty in Anxiety Disorders

Intolerance of uncertainty (IU), commonly described as a fear of the unknown (Carleton,
2016) arises when an individual interprets ambiguous or uncertain information as threatening and
distressing (Carleton, 2012, 2016; Dugas et al., 1995, 1998, 2004; Freeston et al., 1994). IU is
defined as a “dispositional characteristic that results from a set of negative beliefs about
uncertainty and its implications” (Dugas & Robichaud, 2007, p. 24). IU involves a range of
emotional, cognitive, and behavioural reactions triggered by uncertain situations. These reactions
often elicit feelings of unfairness and lead to biased processing of information, causing
individuals to overestimate the likelihood and severity of negative outcomes, while
underestimating their ability to cope with them (Buhr & Dugas, 2006; Dugas & Robichaud,
2007; Freeston et al., 1994; Koerner & Dugas, 2006). IU was first identified and extensively
researched in GAD, in which the Intolerance of Uncertainty Model (IUM) was first developed
(Dugas et al., 1998). This model suggests that four main factors namely, negative beliefs about

IU, positive beliefs about worry, negative problem orientation, and cognitive avoidance,
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contribute to the development and maintenance of excessive and distressing worry, central to
GAD.

The negative beliefs about uncertainty (e.g., uncertain situations lead to negative
outcomes, negative outcomes are likely to be catastrophic) are thought to interfere with an
individual’s ability to effectively cope with uncertainty, leading to the use of worry as a
maladaptive strategy to manage and/or prevent feared outcomes (Behar et al., 2009; Dugas et al.,
1998). These individuals also hold positive beliefs about worry, such as viewing it as a positive
personality trait (e.g., believing that being a worrier means they are thoughtful), and believing
that worrying is an effective problem-solving strategy that can prevent negative outcomes
(Freeston et al., 1994; Dugas et al., 1998).

Negative problem orientation refers to one’s negative attitudes toward problems,
characterized by low confidence in one’s problem-solving abilities (e.g., viewing self as not
being an effective problem-solver) and negative expectations about problem-solving outcomes
(Dugas et al., 1995, 1997, 1998; Robichaud & Dugas, 2005; Koerner & Dugas, 2006). Lastly
within the IUM, is cognitive avoidance, which is the attempt to actively avoid (e.g., thought
suppression, distraction) unwanted thoughts and emotions associated with uncertainty (Dugas et
al., 1998; Koerner & Dugas, 2006).

While cognitive avoidance was the only explicitly identified behavioural strategy (i.e.,
safety behaviour) in the [UM, continued research has identified a broader range of safety
behaviours commonly associated with increased IU, such as rumination, reassurance seeking,
situational avoidance, and checking (Bartoszek et al., 2022; Hebert & Dugas, 2019; Jacoby et al.,
2017; Kobori & Salkovskis, 2013; Mahoney & McEvoy, 2012; Wake et al., 2022). Although

these behaviours are often intended by the individual to reduce anxiety, they further reinforce



Ph.D. Thesis, Psychology, Neuroscience & Behaviour, McMaster University Furtado M. A.

and maintain excessive and distressing worry and anxiety. Hebert and Dugas (2019) introduced a
revised IUM that more explicitly highlights the role of behaviours in maintaining negative
beliefs about uncertainty, as well as excessive worry and anxiety in the GAD population.

Although IU was once believed to be specific to GAD, a substantial body of research
now supports [U as a transdiagnostic risk factor involved in the development and maintenance of
various anxiety disorders (Carleton, 2012; Counsell et al., 2017; Dugas & Robichaud, 2007;
Gentes & Ruscio, 2011; Gu et al., 2020; Morriss et al., 2023; Wilson et al., 2023), as well as
other psychological disorders including obsessive-compulsive disorder (OCD; Gentes & Ruscio,
2011; Kagar-Basaran & Gokdag, 2025), major depressive disorder (Gentes & Ruscio, 2011;
Knowles & Olatunji, 2023; Pinciotti et al., 2021), and eating disorders (Bijsterbosch et al., 2022;
Kesby et al., 2019; Sternheim et al., 2017). Additionally, individuals with greater IU not only
engage more frequently in maladaptive cognitive patterns (e.g., negative problem orientation),
but are also more likely to experience higher levels of negative emotions (e.g., anxiety, anger,
sadness) and fewer positive emotions (Morriss et al., 2023).

IU has also been identified as an important mechanism underlying CBT outcomes,
particularly for disorders characterized by excessive worry and rumination. Studies have
demonstrated that [U mediates the relationship between worry, negative thinking (i.e.,
rumination) and anxiety symptoms across anxiety disorders, OCD, and depression (McEvoy &
Mahoney, 2012, 2013; Yook et al., 2010), and it has been suggested that IU may play a causal
role in the maintenance of worry and anxiety (Ladouceur et al., 2000; Meeten et al., 2012).
Reductions in IU have been shown to significantly mediate decreases in worry over the course of

CBT, whereas changes in worry do not significantly mediate changes in IU (Bomyea et al.,



Ph.D. Thesis, Psychology, Neuroscience & Behaviour, McMaster University Furtado M. A.

2015). Further, reductions in IU have been found to precede reductions in worry and anxiety
symptoms (Goldman et al., 2007).

Given the role of IU in anxiety disorders, several CBT protocols that specifically target
IU have been developed and have demonstrated strong efficacy in non-perinatal GAD
populations (Hebert & Dugas, 2019; Dugas & Ladouceur, 2000; Robichaud, 2013; van der
Heiden et al., 2012; Wilson et al., 2023; Zemestani et al., 2021). A recent meta-analysis by
Wilson and colleagues (2023) found that CBT protocols specifically targeting IU in GAD
populations are significantly more effective in reducing both IU and worry symptoms compared
to general CBT protocols. Compared to other first-line treatments, specifically selective
serotonin reuptake inhibitors, these CBT for IU protocols have been shown to produce better
outcomes for treating GAD (Zemestani et al., 2021). Incorporating a specific focus on IU within
CBT protocols for anxiety disorders may therefore improve treatment outcomes and may also
hold promise for early interventions aimed at preventing the onset and/or worsening of worry
and anxiety symptoms, such as during the perinatal period.
1.3.1 The Role of Intolerance of Uncertainty During the Perinatal Period

The perinatal period is a time of considerable change and uncertainty, involving changes
in physical health, emotional well-being, social roles, responsibilities, and identity. While the
role of IU has been extensively studied in relation to anxiety in general (i.e., non-perinatal)
populations, its specific role during the perinatal period remains largely understudied. Research
to date has identified IU as a risk factor for anxiety worsening during the postpartum (Furtado et
al., 2019). Increased IU during pregnancy has also been associated with poorer psychological
well-being (Cankaya & Ibrahimoglu, 2022; Cevik & Yagmur, 2018; Giurgescu et al., 2006) and

fear of childbirth (Flink et al., 2023; Han et al., 2022; Rondung et al., 2019), which is itself a
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known risk factor for anxiety disorders during the perinatal period. More recently, and in line
with evidence in the general population, Donegan and colleagues (2022) found that reductions in
IU mediated improvements in anxiety symptoms among perinatal individuals receiving CBT for
anxiety disorders during the perinatal period. Although research on IU in perinatal populations is
limited, findings from both perinatal and non-perinatal populations highlight the need for further
study.

1.4 Screening Tools for Detecting Perinatal Anxiety and Anxiety Disorders

Despite growing recognition of perinatal anxiety and anxiety disorders and their impact,
effective and early identification of symptoms remains a challenge, largely due to the limited
availability of validated clinical screening tools. Among the more frequently used self-report
screening tools are the Edinburgh Postnatal Depression Scale—Anxiety Subscale (EPDS—3A), the
Generalized Anxiety Disorder 7-Item Scale (GAD-7), and the Perinatal Anxiety Screening Scale
(PASS).

The EPDS is a gold-standard 10-item self-report questionnaire used widely for screening
perinatal depression (Cox et al., 1987). Factor analyses have identified three EPDS items that
cluster on an anxiety factor, leading to the development of the anxiety subscale the EPDS-3A
(Bina & Harrington, 2016; Jomeen & Martin, 2005). Phillips and colleagues (2009) found a cut-
off score of 4 or greater, resulting in a sensitivity of 63% and specificity of 70% for detecting an
anxiety disorder in the perinatal period. Alternatively, Matthey and colleagues (2008) suggest an
optimal cut-off score of 6 or greater, with a sensitivity of 66.7% and specificity of 88.2%. Other
researchers (Fairbrother et al., 2019; Marsay et al., 2017; van Heyningen et al., 2018) have
suggested that the EPDS—3A does not perform well enough to be used as a screening tool for

detection of an anxiety disorder during the perinatal period, as it results in a high rate of false
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positives and does not meet the recommended threshold (AUC >0.70 and a Youden’s index
of>0.40) to demonstrate evidence of accuracy.

The GAD-7 is a widely used self-report measure of general anxiety symptoms (Spitzer et
al., 2006) and has been validated for use in the postpartum period (Simpson et al., 2014).
Simpson and colleagues (2014) suggest an optimal cut-off score of 13 or greater in detecting the
presence of GAD in the postpartum, yielding a sensitivity of 61.3% and specificity of 72.7%.
While the GAD-7 has demonstrated evidence of screening accuracy for anxiety disorders during
the perinatal period, with reported AUC values of 0.78 (Fairbrother et al., 2019) and 0.82 (Austin
et al., 2022), concerns about its limitations in sensitivity have also been raised (Fairbrother et al.,
2019).

Unlike the EPDS—-3A and GAD-7, the PASS is a 31-item self-report questionnaire that
was designed specifically to screen for perinatal individuals who may be at increased risk of
clinically significant anxiety symptoms (Somerville et al., 2014). A clinical cut-off score of 26 or
higher on the PASS has been recommended to distinguish between perinatal individuals at high
versus low risk for an anxiety disorder (Koukopoulous et al., 2021; Yazici et al., 2019). Of note
however, the PASS was designed based on DSM-IV criteria for anxiety disorders, which
included obsessive-compulsive disorder and post-traumatic stress disorder.

1.5 Treatment Approaches for Anxiety Disorders During the Perinatal Period

Various treatment approaches for increased anxiety and anxiety disorders during the
perinatal period have been developed and evaluated. The Canadian Network for Mood and
Anxiety Treatments (CANMAT) guidelines provides the most recent Canadian treatment
guidelines, which organizes treatment recommendations by intervention intensity, ranging from

low-intensity interventions (e.g., lifestyle interventions) to higher-intensity options (e.g.,
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psychological therapies, pharmacotherapy). To maintain consistency, this section follows the
same organizational framework as the CANMAT guidelines.

When evaluating lifestyle interventions, exercise programs have demonstrated second-
line effectiveness (Vigod et al., 2025). Specifically, these programs have been shown to reduce
anxiety symptom severity during pregnancy, with greater effects being seen when the program
was group-based (Sanchez-Polan et al., 2021; Vigod et al., 2025). Sleep protection interventions,
such as CBT for insomnia, have also demonstrated effectiveness at reducing anxiety symptoms
in pregnancy, in addition to improvements in sleep quality (Vigod et al., 2025). As inadequate
social support is a well-established risk factor for increased anxiety and anxiety disorders during
the perinatal period, psychosocial interventions such as peer support, have been investigated.
These interventions have demonstrated some effectiveness as a second-line treatment for
reducing anxiety symptoms during the perinatal period (Sufredini et al., 2022), however, further
research in this area is needed, particularly in perinatal individuals with anxiety disorders.

Psychological treatments are recommended as a first-line option for perinatal individuals
with moderate anxiety symptom severity, or for those with mild symptoms when lifestyle or
psychosocial interventions are ineffective or inaccessible (Vigod et al., 2025). CBT and
mindfulness-based treatments have demonstrated the strongest efficacy for reducing anxiety
symptoms and treating perinatal individuals with anxiety disorders (Clinkscales et al., 2023;
Leng et al., 2023; Webb et al., 2021; Zimmerman et al., 2023). These psychological treatments
have demonstrated effectiveness in both individual and group formats, as well as when delivered
in-person or virtually. Additionally, guided self-help psychological interventions are
recommended as a second-line treatment for reducing anxiety symptom severity during the

perinatal period (Bayrampour et al., 2019; Ching et al., 2023; Evans et al., 2022; Chae et al.,
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2021), with some evidence of guided internet-based CBT in pregnancy as a third-line treatment
for fear of childbirth (Evans et al., 2022), a known risk factor for anxiety disorders during the
perinatal period. Pharmacological interventions are commonly used when symptoms are more
severe, or for individuals with milder symptom severity but who either cannot access
psychological interventions, or prefer pharmacotherapy (Vigod et al., 2025). Antidepressants are
considered first-line medications for anxiety disorders in the general population, however, there
are no RCTs evaluating the effectiveness of these medications for anxiety disorders in the
perinatal period specifically (Vigod et al., 2025). Most studies evaluating the safety of
antidepressants during the perinatal period have focused on selective serotonin reuptake
inhibitors (SSRIs), serotonin-norepinephrine reuptake inhibitors (SNRIs), and tricyclic
antidepressants, and safety data have been reasonably reassuring (Vigod et al., 2025).
1.6 Current Approaches to Preventing Anxiety Disorders During the Perinatal Period
Although numerous effective interventions have been developed to treat anxiety disorders
during the perinatal period after symptom onset, efforts to prevent the onset of anxiety disorders
remain significantly limited. Despite the well-known consequences of anxiety disorders during
the perinatal period, prevention has received far less attention than other areas of perinatal
mental health, particularly when compared to efforts made in preventing postpartum depression.
Psychosocial interventions, specifically trained peer support, has been recommended as a first-
line preventative treatment for postpartum depression (O’Connor et al., 2019; Vigod et al.,
2025). Among psychological approaches, CBT and interpersonal therapy (IPT) are
recommended as first-line prevention strategies for postpartum depression, supported by the
highest level of evidence (Force USPST et al., 2019; O’Connor et al., 2019; Vigod et al., 2025).

Guided self-help psychological interventions are recommended as second-line options (Vigod et
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al., 2025). Notably, all strategies shown to be effective in preventing postpartum depression have
been implemented with perinatal individuals identified as high risk, either due to the presence of
established risk factors (e.g., history of mood disorders, low socioeconomic status) or
subsyndromal symptoms. This highlights the importance of identifying individuals at increased
risk for anxiety disorders during the perinatal period and using that information to inform the
development and implementation of prevention strategies aimed at reducing the likelihood of
anxiety disorder onset and related adverse outcomes.

While prevention efforts for postpartum depression have made considerable progress,
research specifically addressing prevention of anxiety disorders during the perinatal period
remains extremely limited. Guided self-help interventions (Milgrom et al., 2011; O’Mahen et al.,
2014; Trevillion et al., 2020) have shown some potential in preventing anxiety worsening among
perinatal individuals at increased risk (i.e., those with established risk factors and/or subclinical
symptoms). These findings, however, are drawn from studies targeting the prevention of
postpartum depression, in which increased anxiety symptoms and disorders during the perinatal
period were not the primary outcome and often not assessed with diagnostic interviews to
confirm diagnoses. Collectively, these very limited findings point to a significant gap in the
literature regarding the prevention of anxiety disorders during the perinatal period. Most existing
studies lack a direct focus on the prevention of anxiety disorders during the perinatal period
specifically, with anxiety frequently examined as a secondary outcome in postpartum depression
research and typically assessed through self-report measures rather than diagnostic assessment.
As such, there remains a critical need for prevention efforts specifically focused on anxiety
disorders during the perinatal period that use existing knowledge of risk factors to guide the

development of effective, evidence-based strategies.
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1.7  Conclusions and Aims of Current Research Program

Anxiety disorders during the perinatal period are both prevalent and significantly
impacting, affecting the perinatal individual, their offspring, and society. Despite considerable
progress in identifying key risk factors, research validating tools to effectively identify perinatal
individuals at risk for anxiety disorders based on these factors remains limited. While IU is a
well-established risk factor in non-perinatal anxiety, and recently recognized as a risk factor for
anxiety worsening during the postpartum period, its role during the perinatal period remains
underexplored, both in enhancing detection and as a potential target for prevention. Accordingly,
the current program of research aims to evaluate whether IU can be used both to improve
detection of perinatal individuals at risk for anxiety disorders and as a modifiable target to
prevent the onset of these disorders during the postpartum period.

First, we were interested in determining whether assessing IU could improve the
detection of anxiety disorders during the perinatal period and identify individuals at increased
risk of such disorders. In Study One (Chapter 2) we sought to validate the Intolerance of
Uncertainty Scale, a commonly used self-report measure assessing IU, for use in the perinatal
population. We evaluated the psychometric properties of the IUS and assessed whether an
optimal clinical cut-off score could enhance the identification of those at risk for anxiety
disorders during the perinatal period. This study contributes to the limited literature on validated
screening tools for anxiety disorders during the perinatal period.

Second, buildings on our findings from Study One, we aimed to develop a targeted CBT
protocol for individuals at increased risk of developing anxiety disorders during the perinatal
period. In Study Two (Chapter 3) we outline the study protocol for a proof-of-concept

randomized controlled trial designed to evaluate this novel CBT protocol, which specifically
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targets IU during pregnancy in individuals identified as high risk, as informed by our Study One
findings. This study details the study procedures and development of the CBT for IU protocol in
preparation for evaluating its potential preventative impact in Study Three (Chapter 4).

Third, we evaluated the effectiveness of the protocol developed in Study Two. In Study
Three (Chapter 4), we present the findings from the proof-of-concept randomized controlled trial
comparing CBT for IU to care as usual in preventing the onset of anxiety disorders in the
postpartum period. The results from this study add to the very limited literature on preventative
approaches for anxiety disorders in the perinatal period and highlight the potential of IU as a
modifiable target for prevention.

Finally, Chapter 5 provides a general discussion of these studies and highlights how they
advance our understanding of the role of IU during the perinatal period in both improving
anxiety detection and serving as a promising target for prevention. This chapter also addresses
the limitations, significance, and future directions of this research. Taken together, this program
of research highlights the importance of proactive and prevention focused approaches to improve

outcomes for perinatal individuals.
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Chapter 2: Study One

Validation of the intolerance of uncertainty scale as a screening tool for perinatal anxiety

This article has been reproduced in this dissertation from the open access journal BMC
Pregnancy and Childbirth.

Furtado, M., Frey, B. N., & Green, S. M. (2021). Validation of the intolerance of uncertainty
scale as a screening tool for perinatal anxiety. BMC Pregnancy and Childbirth, 21(1), 829.
https://doi.org/10.1186/s12884-021-04296-1
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2.1 Abstract

Background: To date, there is a significant lack of research validating clinical tools for early
and accurate detection of anxiety disorders in perinatal populations. Intolerance of uncertainty
was recently identified as a significant risk factor for postpartum anxiety symptoms and is a key
trait of non-perinatal anxiety disorders. The present study aimed to validate the Intolerance of
Uncertainty Scale (IUS) in a perinatal population and evaluate its use as a screening tool for
anxiety disorders.

Methods: Psychiatric diagnoses were assessed in a sample of perinatal women (n=198), in
addition to completing a self-report battery of questionnaires. Psychometric properties including
internal consistency and convergent and discriminant validity were assessed. Determination of an
optimal clinical cut-off score was measured through a ROC analysis in which the area under the
curve, sensitivity, specificity, as well as positive and negative predictive values were calculated.
Results: The IUS demonstrated excellent internal consistency (a=0.95) and an optimal clinical
cut-off score of 64 or greater was established, yielding a sensitivity of 89%. The IUS also
demonstrated very good positive (79%) and negative (80%) predictive values.

Conclusions: These findings suggest that the IUS represents a clinically useful screening tool to

be used as an aid for the early and accurate detection of perinatal anxiety.

Keywords: anxiety; perinatal; pregnancy; postpartum; screening; intolerance of uncertainty
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2.2 Background

As many as 1 in 4 individuals globally are diagnosed with an anxiety disorder in their
lifetime, in which women are twice as likely to be diagnosed compared to men (Remes et al.,
2016). Women account for approximately 65% of the 26.8 million disability adjusted life years
(DALYs) (Baxter et al., 2014; Whiteford et al., 2013) and anxiety disorders are associated with
substantial economic burden. Anxiety, together with depression, accounts for over $1 trillion per
year in healthcare and lost productivity (Chisholm et al., 2016), with anxiety disorders in Canada
alone costing the economy $17.3 billion per year (Conference Board of Canada, 2016).

Until recently, perinatal mental health research has focused on postpartum depression
(PPD) which affects as many as 12% of women (Shorey et al., 2018), however, there has been
increasing awareness that the perinatal period is also associated with high risk for anxiety
disorders. In fact, anxiety disorders during the perinatal period have been shown to be more
prevalent than PPD, with rates between 15-24% (Dennis et al., 2017). Further, numerous
negative effects are associated with perinatal anxiety disorders for both mothers and their infants.
For instance, in addition to the distress and impairment associated with an anxiety disorder,
anxiety during pregnancy has been associated with increased obstetric complications such as
preterm birth and lower birth weight (Anniverno et al., 2013; Grigoriadis et al., 2018; Kramer et
al., 2009; Orr et al., 2007). Women with perinatal anxiety utilize greater health resources, such as
making more frequent visits to their obstetrician (Andersson et al., 2014; Rubertsson et al., 2014)
and have increased absenteeism from work because of their anxiety (Anniverno et al., 2013).
These negative effects also impact the mother-infant bond, such that women are more likely to
report reduced perceived bonding with their infant (Tietz et al., 2014). Infants of mothers with

perinatal anxiety experience greater cognitive and attention difficulties (Davis & Sandman, 2010;
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Huizink et al., 2002) and are more likely to experience their own anxiety later in life (Bernstein
et al., 2005; Capron et al., 2015; Davis & Sandman, 2012). Despite the high prevalence rates of
perinatal anxiety disorders and associated negative effects, less than 15% of women receive
appropriate treatment (Smith et al., 2009), often due to difficulties in timely and accurate
symptom detection.

A lifetime history of mood and/or anxiety disorders are among the strongest predictors of
perinatal anxiety (Rubertsson et al., 2014; Faisal-Cury et al., 2009; Martini et al., 2015).
Sociodemographic risk factors on the other hand, such as maternal age, parity, and education
level, have demonstrated inconsistent findings in the literature (Bayrampour et al., 2012; Biaggi
et al., 2016; Tearne et al., 2016; Yelland et al., 2010). More recently, a key trait of anxiety
disorders known as intolerance of uncertainty, was identified as a significant risk factor for
postpartum anxiety worsening in women with pre-existing anxiety disorders (Furtado et al.,
2019). Intolerance of uncertainty results from negative beliefs about uncertainty and its potential
negative implications (Buhr & Dugas, 2009). Intolerance of uncertainty is any type of emotional,
cognitive, and/or behavioural response to uncertainty which biases information processing,
resulting in perceived negative implications (Freeston et al., 1994). It is a common characteristic
across anxiety disorders (Boswell et al., 2013; Buhr & Dugas, 2002; McEvoy & Mahoney, 2011;
Wright et al., 2016) and is positively correlated with worry symptoms (Counsell et al., 2017,
Dugas et al., 2001; Yook et al., 2010). Further, intolerance of uncertainty has been demonstrated
as a significant predictor and mediator of treatment response to cognitive behavioural therapy in
non-perinatal populations (Bomyea et al., 2015).

To date, there is a paucity of research validating clinical tools for anxiety disorders in

perinatal populations. Among self-report screening tools for perinatal anxiety are the Edinburgh
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Postnatal Depression Scale (EPDS), the Generalized Anxiety Disorder 7-Item Scale (GAD-7),
the Perinatal Anxiety Screening Scale (PASS) and the Anxiety Disorder—13 Scale (AD-13).
Although the EPDS is a well-validated screening tool for PPD (Cox et al., 1987; Levis et al.,
2020) and has been used as a multidimensional tool (EPDS—-3A) to screen for perinatal anxiety,
it is associated with a high rate of false positives (Matthey et al., 2013) and is not recommended
for widespread use as a screening tool for perinatal anxiety disorders (Fairbrother et al., 2019).
The GAD-7 is one of the most commonly used self-report questionnaires in assessing anxiety
symptom severity in the general population (Spitzer et al., 2006) and has been validated for use
in the perinatal period (Simpson et al., 2014). Although the GAD-7, and the abbreviated GAD-2,
perform slightly better than the EPDS—3A in detecting symptoms of GAD in perinatal women,
they too, have not been recommended as a perinatal anxiety disorder screening tool for
widespread use Fairbrother et al., 2019). Unlike the EPDS and GAD-7, the PASS (Somerville et
al., 2014) was specifically designed to screen for a broad range of anxiety symptoms during
pregnancy and the postpartum. Utilizing the validated clinical cut-off score of 26 or greater, the
PASS has demonstrated fair accuracy (68%) in identifying perinatal women with an anxiety
diagnosis compared to the EPDS—-3A and GAD-7 (Somerville et al., 2014). Psychiatric
diagnoses in this study, however, were not confirmed through the use of a standardized
psychiatric interview (e.g., MINI, SCID), which may have limited the accuracy of diagnoses.
The AD-13, which identifies core symptoms of anxiety disorders, has been found to better
perform at accurately identifying anxiety disorders during the perinatal period (Fairbrother et al.,
2019). Of note however, the AD—13 includes questions assessing Obsessive-Compulsive

Disorder and Posttraumatic Stress Disorder, which are not currently considered anxiety
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disorders, as per the Diagnostic and Statistical Manual of Mental Disorders (Fairbrother et al.,
2019).

Given that intolerance of uncertainty has been well-documented as a risk factor for
anxiety disorders in the general population and more recently in a perinatal population and
shown to be a significant predictor of treatment response, it would be of great value to validate
the IUS as a clinical tool for perinatal anxiety disorder screening. The 27-item Intolerance of
Uncertainty Scale (IUS) is among the most commonly utilized and validated self-report
questionnaire assessing intolerance of uncertainty. Therefore, the objective of the present study
was to validate the psychometric properties of the IUS as a screening tool for clinical anxiety
disorders in pregnant and postpartum women. Further, as clinical cut-off scores can be especially
beneficial in screening for psychiatric disorders, we examined whether an optimal cut-off score
could be achieved for detection of an anxiety disorder during the perinatal period. We
hypothesized that the IUS would display high validity and reliability in detecting the presence of
an anxiety disorder during the perinatal period. We further hypothesized that a cut-off with high
sensitivity and predictive value would be determined in predicting the presence of an anxiety
disorder during the perinatal period.

2.3 Methods
2.3.1 Participants and Procedures

Pregnant (=14 weeks gestation) and postpartum (<6 months) women, 18 years or older
were enrolled in the present study. As the first trimester of pregnancy is associated with highest
medical risk and in turn, understandable levels of anxiety, participants were recruited beginning
in their second trimester of pregnancy to better identify those who would be more likely to

experience anxiety symptoms which would persist. The time interval used to determine the
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postpartum period differs among studies and may be as high as 12 months postpartum (Britton et
al., 2008). Given that the prevalence rates of anxiety disorders are highest by 6 months
postpartum (Dennis et al., 2017; Yelland et al., 2010; Britton, 2008; Wenzel et al., 2003, 2005),
the present study utilized these criteria to define the postpartum period. Participants were
recruited from the Women’s Health Concerns Clinic at St. Joseph’s Healthcare Hamilton, an
outpatient mental healthcare clinic, prior to receiving psychological treatment (Caropreso et al.,
2020). Participants were also recruited through advertising in midwifery, physician clinics, and
February 2021. Once eligibility was determined, participants completed a research study visit in
which psychiatric diagnoses were assessed by the Mini International Neuropsychiatric Interview
(MINI), version 7.0.2 for the Diagnostic and Statistical Manual of Mental Disorders, Fifth
Edition (DSM-5). Upon completion of the study visit, participants were divided into two cohorts
for analyses: those with a DSM-5 primary anxiety disorder and those without. Co-morbid
secondary conditions were accepted for both cohorts so that the results of the study resemble
what is observed in the real-world.

In addition to the MINI, participants completed a battery of self-report questionnaires
(see Study Measures below) assessing clinical symptom severity of anxiety, worry, mood, and
emotion regulation. To assess test-retest reliability, participants who agreed to participate in a
second study visit, repeated the self-report questionnaire battery two-weeks after completion of
their initial study visit. Study data was electronically stored and managed with the Research
Electronic Data Capture (REDCap) system, which is a secure web-based application designed

for research data collection (Harris et al., 2009). This study was conducted in accordance with
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the Declaration of Helsinki and was approved by the Hamilton Integrated Research Ethics Board.
All participants provided written informed consent.
2.3.2 Study Measures

A brief demographics questionnaire was included in the battery of self-report
questionnaires administered to participants. The demographics questionnaire included questions
pertaining to the participant’s age, perinatal status, ethnicity, marital status, parity, education
level, and medical history (e.g., medication use).

The Intolerance of Uncertainty Scale (IUS) is a 27-item self-administered questionnaire
assessing one’s beliefs and reactions to uncertain events, ambiguity, and the future (Buhr &
Dugas, 2002; Freeston et al., 1994). Items are scored on a 5-point Likert scale, ranging from 1
(not at all characteristic of me) to 5 (entirely characteristic of me), with total possible scores of
27 to 135. Although initial validation studies have established a multifactorial structure, scores
are most often reported as a total scale score. The IUS has demonstrated excellent internal
consistency (0=0.91-0.95) and good test-retest reliability (r=0.78) in general (non-perinatal)
populations.

The Generalized Anxiety Disorder 7-Item Scale (GAD-7) is a 7-item self-report
questionnaire assessing anxiety symptom severity for the previous two-week period (Spitzer et
al., 2006). Items on the GAD-7 are measured on a 4-point Likert scale ranging from 0 (not at all)
to 3 (nearly every day). The GAD-7 has good sensitivity (89%) and specificity (82%) in
detecting a clinical diagnosis of GAD, when a cut-off score of 10 or higher is utilized. The GAD-
7 has also been validated in a perinatal population, yielding adequate sensitivity (61.3%) and

specificity (72.7%) with an optimal cut-off score of 13 or higher (Simpson et al., 2014).
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The Edinburgh Postnatal Depression Scale (EPDS) is a 10-item self-report questionnaire
assessing perinatal depression (Cox et al., 1987). Items are scored on a 4-point Likert scale, with
higher scores indicating greater depressive symptom severity. The EPDS has demonstrated good
sensitivity and specificity at 86% and 78%, respectively, for a diagnosis of Major Depressive
Disorder when a clinical cut-off score of 10 or higher is utilized. Recent studies, however, have
demonstrated a cut-off score of 13 or higher for the detection of postpartum depression
specifically (Matthey et al., 2006). The EPDS has also been used to assess postpartum anxiety,
with 3 of the 10 included questions specifically probing into anxiety symptoms Matthey et al.,
2013).

The Penn State Worry Questionnaire (PSW(Q) is a 16-item self-administered
questionnaire assessing worry symptoms (Meyer et al., 1990). Items are scored on a 5-point
Likert scale, ranging from 1 (not at all typical of me) to 5 (very typical of me), with scores at or
above 65 representing a clinically significant level of worry (Fresco et al., 2003). The PSWQ has
been considered a gold-standard for assessing worry and has demonstrated excellent
psychometric properties in both perinatal and non-perinatal population (Blackmore et al., 2016;
Swanson et al., 2011; Zhong et al., 2009).

The State-Trait Inventory for Cognitive and Somatic Anxiety (STICSA) consists of two
21-item self-report subscales assessing state and trait anxiety (Ree et al., 2008). The “state”
subscale assesses the individuals current, at this very moment, anxiety, while the “trait” subscale
refers to how individuals feel in general. For the purposes of the present study, the trait subscale
was utilized. Items are scored on a 4-point Likert scale ranging from 1 (not at all) to 4 (very
much so). The STICSA can be scored to assess cognitive anxiety symptoms (e.g., rumination,

intrusive thoughts) and somatic anxiety symptoms (e.g., dizziness, sweating, heart racing)
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separately. The STICSA has demonstrated excellent validity and reliability (Gros et al., 2007).
To detect the presence of a clinical anxiety disorder, a cut-off score of 43 or higher has been
suggested (Van Dam et al., 2013).

The Difficulties in Emotion Regulation Scale (DERS) is a 36-item self-report
questionnaire assessing six dimensions of emotion regulation: non-acceptance, goals, impulse,
awareness, strategies, and clarity (Gratz et al., 2004). Items on scored on a 5-point Likert scale
ranging from 1 (almost never, 0-10%) to 5 (almost always, 91-100%), with higher scores
indicating greater difficulties in regulating one’s emotions. The DERS has demonstrated good
internal consistency and test-retest reliability (Hallion et al., 2018).

2.3.3 Statistical Analyses

Independent samples t-tests were performed to compare continuous variables (e.g., age)
between participants with and without a primary anxiety disorder. Chi-square tests were utilized
to assess group differences for categorical data (e.g., parity). Reliability of the IUS was assessed
by measuring internal consistency using Cronbach’s alpha and with test-retest reliability. To
assess convergent and discriminant validity, correlations with well-established measures of
worry, anxiety, depression, and emotion regulation were measured. To assess criterion validity, a
receiver operating characteristic (ROC) analysis was utilized to estimate the sensitivity and
specificity pairings, the area under the curve (AUC) and 95% confidence interval (CI) for a range
of cut-off scores for the IUS. The AUC was used to determine the screening accuracy of the IUS
in predicting a primary anxiety disorder during the perinatal period. The optimal clinical cut-off
score of the IUS was set by the largest Youden Index (YT), which is derived from the sum of
sensitivity and specificity minus one. Based upon the optimal clinical cut-off of the IUS, as

determined by the Y1, sensitivity, specificity, positive (PPV) and negative (NPV) predictive
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values were calculated. To confirm the accuracy and specificity of the IUS as an anxiety disorder
screening tool during the perinatal period, an ROC analysis, calculation of an optimal cut-off
score and associated sensitivity, specificity, PPV and NPV were calculated to also assess the use
of the IUS as a screening tool for primary and/or secondary depressive disorders (e.g., Major
Depressive Disorder, Persistent Depressive Disorder). The level of statistical significance was set
at a p-value < 0.05. All statistical analyses were performed with IBM SPSS Statistics 23 (IBM
Corp., 2015).
2.4  Results

Pregnant (n=92) and postpartum (n=106) women meeting all inclusion/exclusion criteria
were enrolled in the present study, for a total of 198 participants. Participants ranged in age from
19 to 44 years, with a mean age of 31.8 years (SD=4.37). In assessing current psychiatric
diagnoses, as per the MINI for DSM-5, 118 participants met criteria for a primary anxiety
disorder and 80 participants did not. The most common primary anxiety disorder was GAD
(89.8%), followed by Social Anxiety Disorder (5.9%) and Panic Disorder (4.2%). Of the 80
participants without a primary anxiety disorder, 51.2% did not meet criteria for any lifetime
psychiatric disorders, 22.5% had past Major Depressive Disorder (MDD), while 5% had current
MDD. Baseline characteristics for participants are outlined in Table 1.

Table 1. Baseline demographics and characteristics (n=198)

Primary AD Control
p-value
(n=118) (n=80)
Mean age (SD) 31.1(4.57) 32.8 (3.85) 0.07
Perinatal Status
Pregnant 47 (39.8%) 45 (56.2%) 0.02
Postpartum 71 (60.2%) 35 (43.8%)
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Ethnicity

Caucasian 98 (83.1%) 60 (75%)

Black 2 (1.7%) 0 (0%)

First Nations 2 (1.7%) 0 (0%)

Latino/Hispanic 1 (0.9%) 2 (2.5%) 0.05
Middle Eastern 1 (0.9%) 3 (3.8%)

South Asian® 0 (0%) 3 (3.8%)

East Asian® 0 (0%) 3 (3.8%)

Asian/Pacific Islander 4 (3.4%) 1(1.2%)

Other 10 (8.5%) 8 (10%)

Marital Status

Single 6 (5.1%) 1 (1.2%)
0.14

Married/Common-law 111 (94.1%) 76 (95%)
Divorced 1 (0.8%) 3 (3.8%)

Parity
Primigravida 81 (68.6%) 47 (58.8%) 0.15
Multigravida 37 (31.4%) 33 (41.2%)

Education
<High school 12 (10.2%) 9 (11.2%)
College/University* 87 (73.7%) 41 (51.2%) 0.002
Postgraduate (e.g., MD, 19 (16.1%) 30 (37.5%)
PhD)¢

Post-hoc analyses for chi-square tests revealed statistically significant differences between the
primary AD and control groups in ethnicity (“South Asian, *East Asian) and education level

(‘College/University and “Postgraduate).
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2.4.1 Reliability and Validity

The IUS demonstrated excellent internal consistency (a=0.95) in the present sample. To
assess test-retest reliability, a sample of participants (n=35) repeated the study measures two
weeks after their baseline assessment. In test-retest analysis, the correlation between baseline and
follow-up IUS scores was excellent (+=0.91). To assess convergent and discriminant validity,
Pearson correlations between IUS scores and included self-report measures was examined.
Further convergent validity was demonstrated between the IUS and PSWQ (7= 0.75, p<0.001),
GAD-7 (r=0.73, p<0.001), STICSA total scale (»=0.74, p<0.001) and cognitive subscale (=0.79,
p<0.001), and DERS (7=0.74, p<0.001). Although all correlations were statistically significant,
the strength of correlations between the IUS and EPDS depression subscale (7=0.55, p<0.001)
and STICSA somatic subscale (7=0.53, p<0.001) were considered moderate demonstrating
discriminant validity.
2.4.2 Diagnostic Accuracy

The ROC curve for the IUS is illustrated in Figure 1. The AUC was calculated to
examine the performance of the IUS as a screening tool in detecting the presence of an anxiety
disorder in perinatal women. Accuracy was interpreted as having low (AUC= 0.50 to 0.70),
acceptable (AUC= 0.70 to 0.80), excellent (AUC= 0.80 to 0.90), and outstanding (AUC= 0.90 or
greater) discrimination (Hosmer & Lemeshow, 2000). The AUC of the TUS was calculated as
0.82 (95% CI: 0.76-0.88), indicating that the IUS had excellent screening accuracy for primary
anxiety disorders among perinatal women. When maximizing the Youden Index (Y1=0.54), an
optimal clinical cut-off score of 64 was found. Sensitivity and specificity at the optimal clinical
cut-off score of 64 or greater was 89% and 65%, respectively. Further, the IUS demonstrated

very good PPV (79%) and NPV (80%).
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Figure 1. Receiver operating characteristic (ROC) curve for the IUS to detect primary anxiety

disorders during the perinatal period.
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In assessing the use of the IUS as a depression screening tool during the perinatal period,
the AUC was calculated as 0.59 (95% CI: 0.51-0.69), indicating low discrimination. When
maximizing the Youden Index (Y1=0.24, interpreted as low), an optimal clinical cut-off score of
76 was found. Sensitivity and specificity at the optimal clinical cut-off score of 76 or greater was
69% and 55%, respectively. Further, the IUS demonstrated good NPV (87%), however very poor
PPV (27%) in predicting the presence of a depressive disorder during the perinatal period.

2.5  Discussion

Anxiety disorders during the perinatal period are highly prevalent and are associated with
significant burden and negative outcomes for both mother and child. Unlike other disorders such
as perinatal depression, there are very few screening tools which have been validated for use in

perinatal anxiety. Further, the screening tools which have been validated in a perinatal
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population have demonstrated high false positive rates and are not recommended for widespread
use in screening of perinatal anxiety disorders.

This was the first study to specifically examine the use of the IUS as a screening tool for
perinatal anxiety disorders. Previous research has demonstrated the importance of intolerance of
uncertainty in anxiety disorders both in the general population (Boswell et al., 2013; Buhr &
Dugas, 2002; McEvoy & Mahoney, 2011; Wright et al., 2016; Counsell et al., 2017; Dugas et al.,
2001; Yook et al., 2010), and more recently in the perinatal population (Furtado et al., 2019) in
which higher scores were associated with postpartum anxiety worsening. Overall, the current
results support the use of the IUS as a potential screening tool for perinatal anxiety disorders.
The 27-item IUS demonstrated excellent internal consistency and test-retest reliability among
our sample of pregnant and postpartum women. The IUS was also positively correlated with
measures of anxiety and worry, demonstrating convergent validity. Of note, the IUS was
correlated with STICSA total scores and cognitive subscale scores, but less so with somatic
subscale scores. Given that intolerance of uncertainty is defined as a cognitive bias impacting the
way one perceives, interprets, and responds to uncertain events, it is understandable as to why
the IUS would not be strongly correlated to somatic anxiety symptoms (e.g., heart racing), which
demonstrates discriminant validity. Similarly, the IUS demonstrated convergent validity with the
DERS, which is a measure of emotion dysregulation. Individuals with anxiety disorders exhibit
strong emotional reactions and often have difficulties interpreting their emotions, which can
further exacerbate their worry and use of maladaptive coping behaviours (Kashdan et al., 2008;
Mennin et al., 2005, 2007; Tull et al., 2008; Ouellet et al., 2019). Further, intolerance of
uncertainty has been known to contribute to worry via negative problem orientation. Individuals

high in intolerance of uncertainty tend to exhibit pessimistic views towards any potential
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problem or uncertain situations, perceiving them as threats and, in turn, doubting their abilities to
cope with or resolve them if needed (Ouellet et al., 2019). Due to this negative problem
orientation, these individuals will often avoid any uncertain situation reinforcing their cognitive
biases and producing anxiety and emotional distress (Dugas et al., 2004; Gosselin et al., 2005).
Recent research has also revealed that emotion dysregulation is significantly associated with
anxiety symptoms during pregnancy (Lin et al., 2019) and is a significant mediator of the
relationship between intolerance of uncertainty and worry in a non-perinatal population (Ouellet
et al., 2019). As emotional states are intrinsically linked to uncertainty, and given the relationship
between emotion dysregulation and anxiety, it is understandable as to why convergent validity
was exhibited between the IUS and DERS.

The present study also demonstrated discriminant validity between the IUS and EPDS,
particularly the EPDS depression subscale which removes the three anxiety items. Although the
correlation between these measures were significant, the relationship was moderate therefore
supporting discriminant validity. Perinatal anxiety and depressive disorders are highly comorbid
(Dikmen-Yildiz et al., 2017; Field et al., 2010; Hirschfield, 2001; Zhou et al., 2017) and
overlapping symptomatology may even hinder accurate symptom detection (Dennis et al., 2017).
Limited research has also demonstrated the association between intolerance of uncertainty and
depressive symptomatology, suggesting that high intolerance of uncertainty may be a risk factor
for the development of depression (Dar et al., 2017; Saulnier et al., 2019). The findings however
have been robust in nature and require further investigation. As intolerance of uncertainty and
depression are associated, it is reasonable as to why the [US, a key trait in anxiety disorders,
would be significantly correlated with the EPDS. Nevertheless, the correlation was to a moderate

degree, as the items on the EPDS assess distinctive depressive symptoms such as anhedonia,
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hopelessness, and self-injurious behaviour, which are not always exhibited in anxiety disorders.
Further, in assessing the use of the IUS as a screening tool for depressive disorders during the
perinatal period, the IUS demonstrated poor screening accuracy (AUC=0.59). These results
suggest that although intolerance of uncertainty has been found to be associated with depression,
it is not a good screening tool to detect the presence of depressive disorders during the perinatal
period. Instead, the results suggest the specificity of the IUS in screening for anxiety disorders
during the perinatal period and other validated screening tools such as the EPDS are suggested
for depressive disorder screening.

The accuracy of the IUS as a screening tool, as assessed by the AUC, was interpreted as
excellent at 0.82. The AUC of the IUS in this study is greater than those measures (e.g., EPDS-
3A, GAD-7) which are commonly used as screening tools for perinatal anxiety (Fairbrother et
al., 2019; Simpson et al., 2014; van Heynigen et al., 2018). Sensitivity of the IUS in detecting a
primary perinatal anxiety disorder was excellent, while specificity was fair. When validating a
measure to be utilized in clinical populations as a screening tool, positive and negative predictive
values are considered more relevant than sensitivity and specificity (Trevethan, 2017). Higher
NPV and PPV values are recommended to demonstrate accuracy in screening detection
(Fairbrother et al., 2019; Trevethan, 2017). In the present study, the NPV was calculated as 80%,
which is the probability that individuals who score below the optimal clinical cut-off score of 64
on the IUS, truly do not have a primary anxiety disorder. An NPV of >80% suggests that the
screening tool being utilized (i.e., IUS) is comparable to what is considered the gold standard for
diagnoses (Parikh et al., 2008), such as a structured clinical interview for psychiatric disorders.
Similarly, a higher PPV is recommended for clinical screening tools, as it is interpreted at the

true positive rate. In this study, the PPV of the IUS was 79%, suggesting that 79% of those
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individuals scoring >64 on the IUS did have a primary anxiety disorder. As NPV and PPV are
more relevant in clinical screening, the IUS demonstrated excellent anxiety disorder screening
abilities when a cut-off score of >64 is utilized to detect the presence of a primary anxiety
disorder during the perinatal period.
2.5.1 Limitations

Although the present study was successful at revealing the use of the [US as a screening
tool for anxiety disorders during the perinatal period, there are some limitations to consider.
Despite the psychometric properties of the IUS being established in non-perinatal populations,
there is not an accepted clinical cut-off for anxiety disorders in those populations. Although
previous research has revealed the association between perinatal anxiety and intolerance of
uncertainty, which is consistent with the non-perinatal intolerance of uncertainty research, we are
unable to compare whether perinatal intolerance of uncertainty levels are comparable to non-
perinatal levels. The lack of a comparison group, specifically non-perinatal participants with and
without anxiety disorders, is therefore a limitation of the present study. Positive and negative
predictive values are highly dependent on the prevalence of a condition in the tested sample.
Specifically, as the prevalence of the condition (e.g., anxiety disorder) increases, so does the
positive predictive value, while the negative predictive value decreases. Although the included
sample consisted of perinatal women across various settings (e.g., clinical settings, community),
some participants were recruited from mental healthcare clinics and therefore the prevalence of
anxiety disorders may have already been greater, which may have impacted the positive and
negative predictive values. Replication studies in the future could recruit participants solely from
the community, and not mental healthcare settings. Generalizability in relation to

sociodemographic variables is limited, as the majority of the sample was primarily Caucasian
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and highly educated. With respect to the anxiety disorder sample, the majority of participants
within this group had GAD as their primary anxiety disorder. Although this is consistent with the
current literature in which GAD is considered the most prevalent perinatal anxiety disorder
(Fawcett et al., 2019), we were unable to determine if there are any differences in intolerance of
uncertainty between anxiety disorders. Given that intolerance of uncertainty is considered a key
trait across all anxiety disorders, however, we would hypothesize that future studies separating
anxiety disorders during the perinatal period would yield similar results.
2.6  Conclusion

The present study was the first to investigate the psychometric properties of the IUS for
use in a perinatal population. The findings demonstrate that the IUS represents a clinically
meaningful screening tool to be used in perinatal populations to aid in the early and accurate
detection of anxiety disorders. Higher scores on the IUS significantly predicted the presence of a
primary anxiety disorder and established an optimal clinical cut-off score of >64. Pregnant and
postpartum women who often go undiagnosed and, in turn, untreated for anxiety disorders face
both short- and long-term consequences for themselves and their children. Screening measures
can significantly improve symptom detection and reduce, or even prevent, these unwanted
negative outcomes. Routine administration of the IUS across maternity and perinatal care
settings (e.g., midwifery clinics, obstetrics and gynecology) can serve as a valuable screening
tool to improve early detection of anxiety symptoms during pregnancy and the postpartum.
Although the TUS consists of 27 items, the item statements are relatively concise and relatively
brief to administer so as not to over burden the patient. Given the importance of intolerance of

uncertainty in anxiety disorders and in predicting treatment response, the IUS is an easily
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administered self-report questionnaire which may provide useful information for clinicians in
early and accurate symptom detection and diagnoses.
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Chapter 3: Study Two
Cognitive behavioural therapy for intolerance of uncertainty: A study protocol for the prevention

of postpartum anxiety

This article has been reproduced in this dissertation with permission from the Journal of
Reproductive and Infant Psychology.

Furtado, M., Frey, B. N, Inness, B. E., McCabe, R. E., & Green, S. M. (2025). Cognitive
behavioural therapy for intolerance of uncertainty: A study protocol for the prevention of
postpartum anxiety. Journal of Reproductive and Infant psychology, 1-20. Advance online
publication. https://doi.org/10.1080/02646838.2025.2495928
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3.1  Abstract

Background: Mental health disorders are the most prevalent health complication experienced
during pregnancy and the postpartum, with anxiety disorders being most common. Intolerance of
uncertainty (IU) is a well-known feature of anxiety disorders and has recently been identified as
a risk factor for the worsening of anxiety during the postpartum period. Cognitive Behavioural
Therapy (CBT) is a first-line treatment for perinatal anxiety, and CBT specifically targeting IU
in non-perinatal populations has demonstrated positive findings for reducing anxiety. As such,
the objective of our study is to examine whether CBT targeting IU in pregnancy can reduce the
risk of postpartum anxiety.

Methods: This protocol paper outlines a proof-of-concept randomized clinical trial assessing the
effectiveness of a newly developed CBT for IU (CBT-IU) protocol to reduce the risk of
postpartum anxiety. Pregnant individuals identified at increased risk for postpartum anxiety
(defined as a baseline score of 64 or greater on the Intolerance of Uncertainty Scale) will be
randomized to receive CBT-IU or care as usual (CAU) during pregnancy and will be followed
through the postpartum period (6 — 12 weeks). The CBT-IU protocol is a weekly, six session
treatment, which includes psychoeducation, behavioural experiments, imaginal exposure, and
problem-solving to target [U.

Discussion: To our knowledge, this will be the first study to investigate the efficacy of a CBT
protocol aimed at reducing the risk of developing postpartum anxiety. Establishing this protocol
as a potentially preventative strategy will offer a new option to improve the mental health and
well-being of mothers and their infants.

Clinical Trial Registration: Trial Number is NCT05691140
Keywords: perinatal, intolerance of uncertainty, anxiety, prevention, cognitive behavioural

therapy
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3.2 Introduction

The perinatal period, often defined as anytime throughout pregnancy and up to twelve
months postpartum, is associated with increased vulnerability to experiencing mental health
difficulties (Anderson et al., 2017; Awini et al., 2023; Giardinelli et al., 2012; O’Hara & Wisner,
2014; Ross & McLean, 2006; Stevenson et al., 2023; Wenzel et al., 2005; Womersley &
Alderson, 2024; World Health Organization, 2022). Concerningly, mental health disorders are
the most prevalent health complication experienced during the perinatal period (Howard &
Khalifeh, 2020; Stevenson et al., 2023). Anxiety disorders, in particular, are the most diagnosed
mental health disorder during this time, affecting between 15 - 25% of perinatal individuals
(Dennis et al., 2017; Fawcett et al., 2019; Roddy Mitchell et al., 2023). Anxiety disorders during
the perinatal period are associated with increased rates of obstetric complications, such as
preeclampsia, longer and more difficult delivery, and delivering pre-term (Anniverno et al.,
2013; Dowse et al., 2020; Hoyer et al., 2020; Littleton et al., 2007; Qiu et al., 2009; Sanni et al.,
2022; Toscano et al., 2021; Weis et al., 2020). Individuals with anxiety during the perinatal
period also experience an increased risk of substance use disorders, recurrent mental health
difficulties, and suicide (Chin et al., 2022; Dennis et al., 2017; Orsolini et al., 2016; Pentecost et
al., 2021). Adverse outcomes extend to the infant, in which they are more likely to experience
cognitive and motor deficits, poorer attention and self regulation (Blair et al., 2011; Brand &
Brennan, 2009; Britton, 2011; Hennessey et al., 2023; Huizink et al., 2002; Irwin et al., 2020;
Ross et al., 2020; Schwarze et al., 2024; Weis et al., 2020), as well as heightened negative affect
(Blair et al., 2011; Rogers et al., 2020; Spry et al., 2020; Vismara et al., 2020).

Among the known psychological risk factors of anxiety during the perinatal period is
intolerance of uncertainty (Furtado et al., 2019). In this study, pregnant individuals were

followed throughout pregnancy to six months postpartum to identify psychological risk factors of

52



Ph.D. Thesis, Psychology, Neuroscience & Behaviour, McMaster University Furtado M. A.

postpartum anxiety worsening. Psychological factors assessed included intolerance of
uncertainty, sleep difficulties, history of childhood trauma, as well as anxiety, depression, and
obsessive-compulsive symptoms. The psychological factors identified as significantly increasing
risk of postpartum anxiety, were depression and obsessive-compulsive symptoms during
pregnancy, and intolerance of uncertainty. This was the first study to demonstrate the role of
intolerance of uncertainty in increasing postpartum anxiety risk. Intolerance of uncertainty (IU),
commonly defined as a fear of the unknown (Carleton, 2016), is considered a cardinal feature of
anxiety, both as a risk factor and a symptom maintenance factor (Carleton, 2012; Counsell et al.,
2017; Dugas & Robichaud, 2007; Gu et al., 2020; Morriss et al., 2023; Wilson et al., 2023).
While most individuals prefer certainty and predictability, those high in IU perceive danger in
everyday situations where those with low IU do not. This misinterpretation often leads to
excessive safety behaviours, such as avoidance, checking, and reassurance seeking (Hebert &
Dugas, 2019). For example, an individual high in IU who is tasked with making a decision might
seek excessive reassurance from others, excessive researching, and procrastinate due to the fear
that they will make the wrong decision and it can’t be fixed. Within the perinatal context,
individuals high in IU may engage in these behaviours when deciding what baby-related items
(e.g., car seat, crib mattress) to purchase, with the goal of making the “right” decision. Whereas
an individual low in IU will be able to make a decision quicker, because they hold more balanced
beliefs that they likely will not make the wrong decision, or even if they do, it can be fixed. High
IU in the perinatal period has also been shown to be associated with fear of childbirth (Flink et
al., 2023; Han et al., 2022; Rondung et al., 2019), and related safety behaviours may include
excessive researching and reassurance seeking (e.g., internet, health care providers). In the

postpartum period, individuals high in IU may be more likely engage in safety behaviours
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associated with the baby’s health (e.g., excessive checking of breathing when sleeping). IU has
also been shown to be a significant predictor and mediator of cognitive behavioural therapy
(CBT) treatment response, specifically related to reductions in worry and anxiety (Bomyea et al.,
2015; Katz et al., 2017; Marcotte-Beaumier et al., 2021; Miller & McGuire, 2023). CBT is a
first-line treatment for both non-perinatal anxiety disorders (Bandelow et al., 2017; Katzman et
al., 2014) and anxiety disorders during the perinatal period (National Institute for Health and
Care Excellence, 2020; Shea et al., 2024; Vigod et al., 2025), and CBT programs targeting IU
have revealed promising findings in non-perinatal populations (Hebert & Dugas, 2019; Dugas &
Ladouceur, 2000; Robichaud, 2013; van der Heiden et al., 2012; Wilson et al., 2023; Zemestani
et al., 2021). CBT that directly targets IU has been shown to be significantly more effective at
reducing both IU and worry symptoms compared to general CBT from pre- to post-treatment in
individuals with Generalized Anxiety Disorder (GAD; Wilson et al., 2023). Additionally,
Zemestani and colleagues (2021) recently found that CBT targeting IU produced significantly
better treatment outcomes for GAD, when compared to use of selective serotonin reuptake
inhibitors post-treatment. These CBT-IU protocols primarily consist of engaging in behavioural
experiments, in which individuals are able to directly test their feared IU predictions (i.e.,
uncertain situations lead to negative outcomes) and work toward holding more balanced beliefs
about uncertainty (e.g., uncertain situations will probably turn out okay) by gathering personal
evidence from the experiments (Hebert & Dugas, 2019; Dugas & Ladouceur, 2000; Robichaud,
2013; van der Heiden et al., 2012; Wilson et al., 2023; Zemestani et al., 2021). Other commonly
used CBT-IU strategies include imaginal exposure, which targets cognitive avoidance related to
uncertainty, as well as problem-solving strategies for working with productive worries related to

uncertainty (Dugas & Ladouceur, 2000; Robichaud, 2013; van der Heiden et al., 2012).
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Given the role of IU as a risk factor for postpartum anxiety worsening (Furtado et al.,
2019), we developed a CBT protocol specifically designed to reduce IU during pregnancy to
reduce the risk of postpartum anxiety. The primary aim of this study is to evaluate whether a
brief, six session individual CBT protocol targeting IU (CBT-IU) in pregnant individuals with
heightened levels of IU can reduce risk of postpartum anxiety onset, when compared to care as
usual (CAU). We hypothesize that perinatal individuals with clinically significant [U during
pregnancy will exhibit both reductions in U, as well as a decreased risk of developing an anxiety
disorder during the postpartum, when compared to CAU. To our knowledge, this will be the first
study to investigate the efficacy of a CBT protocol specifically aimed to reduce the risk of
anxiety disorders during the postpartum.
3.3  Methods
3.3.1 Inclusion/Exclusion Criteria

The study sample will include participants who are/have: (1) pregnant individuals
(between 14 to 32 weeks pregnant); (2) 18 years or older; (3) a baseline score of 64 or greater on
the IUS (Furtado et al., 2021); (4) no current psychotropic medication use or, if taking
medication, no change in dose or type for a minimum of six weeks prior to baseline; (5) no
concurrent psychological treatment; and (6) fluent in English and able to consent for treatment.
With respect to weeks gestation, given that the first trimester of pregnancy is associated with
increased medical risk, this may be associated with expected levels of increased anxiety and
uncertainty. Therefore, participants will only be recruited beginning in their second trimester of
pregnancy (=14 weeks). Additionally, eligible participants cannot be more than 32 weeks
pregnant at baseline, to allow for completion of the CBT-IU treatment protocol prior to delivery

(if randomized to CBT-IU).
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Participants will be excluded if they are: (1) currently diagnosed with a DSM-5 anxiety
disorder at baseline (as assessed by the MINI); (2) actively suicidal at baseline, in which they
will be provided with appropriate resources; or (3) diagnosed with a psychotic disorder, or
current substance or alcohol use disorder.

3.3.2 Sample Size

As this is a proof-of-concept randomized controlled trial, we will employ a commonly
used method in which a minimum of 30 participants are required to estimate a parameter
(Whitehead et al., 2016). As the present study includes an experimental (CBT-IU) and control
(care as usual) arm, a minimum of 15 participants will be randomized to each arm. To account
for a 20% attrition rate, 38 participants will be recruited overall.

3.3.3 Study Design

This study is an investigator-initiated, single center, randomized controlled trial, taking
place at the Women’s Health Concerns Clinic (WHCC), St. Joseph’s Healthcare Hamilton,
Canada. Participants will be recruited through referrals and postings displayed throughout the
WHCC and outpatient clinics at St. Joseph’s Healthcare Hamilton. Recruitment advertisements
will also be posted throughout the community, predominantly in obstetric, family physician, and
midwifery clinics, as well as in other Ontario community areas and online. As all study visits are
completed virtually, recruitment will take place across Ontario, Canada. This study has received
approval by the Hamilton Integrated Research Ethics Board (HIREB #13902), in accordance
with the Declaration of Helsinki.

Individuals who are interested in participating will be contacted via telephone to
complete an initial eligibility screening, and if eligible, will be scheduled for a baseline

assessment. Prior to beginning the baseline assessment, participants review the informed consent
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form with the investigator conducting the assessment, providing the opportunity for a question-
and-answer period. A fully signed copy of the informed consent form, that is password protected,
is then shared via email with the participant. After the consent process, participants begin the
baseline assessment in which any psychiatric diagnoses are determined, through use of the Mini
International Neuropsychiatric Interview for DSM-5 version 7.0.2 (MINI). During the baseline
assessment, participants also provide a perinatal and medical history (e.g., medication and
psychotherapy history, planned method of delivery), and complete a symptom assessment battery
of questionnaires (see Study Measures), including the IUS to determine eligibility. Following
confirmation of eligibility, participants will be randomly assigned by the first author (MF) to the
experimental CBT-IU or CAU control condition. The block randomization method will be used
to result in equal sample sizes between the CBT-IU and CAU groups. Prior to the start of the
first participant being enrolled in the study, a block randomization list was created. Once a
participant is deemed eligible, the first author accesses the block randomization list and assigns
the participant to the next available group (i.e., CBT-IU or no intervention group). Ineligible
participants will be provided with a list of additional resources, when applicable (i.e., if a
participant is diagnosed with a current untreated anxiety disorder). A battery of symptom
assessment questionnaires will also be administered within two weeks following
treatment/control (e.g., 6 — 8 weeks post-baseline), and again between 6 — 12 weeks postpartum.
Please see Figure 1 for a flowchart outlining the study procedures.

If participants who are randomized to CAU exhibit clinically significant symptoms of an
anxiety and/or mood disorder at either the post-control or postpartum assessment, they will be
offered clinical care (e.g., group CBT), as needed. Similarly, for those randomized to CBT-IU, if

clinically significant symptoms are present at the postpartum time point, these same resources
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will be offered. To reduce attrition, all participants will be compensated following each

assessment time point with a $20 e-gift card.

Figure 1. Flowchart of study procedures.

____________________ .
i Excluded: ineligible |
Telephone screen — i
: screen :
\ 4
. . o 14 o .
Baseline assessment: informed consent, i Excluded: exclusion :
———
| |
| |

MINI for DSM-5, questionnaires criteria met

v

Study allocation based on block

randomization
CBT-IU Care-As-Usual
v v
Post-treatment 6-weeks post-baseline
questionnaires questionnaires
\ 4 \ 4
6-12 weeks postpartum 6-12 weeks postpartum
assessment assessment

Note: All study visits following the telephone screenings are completed via the Zoom virtual
platform.
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3.3.4 Virtual Study Visits

To ensure accessibility for all participants who may be unable to attend in-person visits
and given that we will recruit participants from an extended geographic area, all study visits will
be completed virtually via Zoom. The Zoom Video Communications platform provides
videotelephone and online chat services through a cloud-based peer-to-peer software platform,
used for teleconferencing, telecommuting, distance education, and social relations. Zoom is
compliant with the Personal Information Protection and Electronic Documents Act and the
Personal Health Information Protection Act. A section detailing virtual visits and the guidelines
for participation (e.g., ensuring participants are in a private space, not using recording devices) is
included in the informed consent form.
3.3.5 Study Measures

The assessment battery will include various interviewer-rated and self-report measures of
intolerance of uncertainty, anxiety, worry, and mood symptoms, as well as measures assessing
emotion regulation, traumatic stress, and treatment satisfaction. See Table 1 for a list of study

measures and their associated timing.

Table 1. Schedule of study measurements.

Procedures and Measures Baseline Fost Postpartum
treatment

Enrolment

Informed consent X

Randomization X
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Structured Interview

MINI for DSM-5 X

Primary Outcomes

Postpartum Anxiety Prevention® X
Intolerance of Uncertainty Scale X X X
Secondary Outcomes

Hamilton Anxiety Rating Scale X X X
Generalized Anxiety Disorder 7-item Scale X X X
Edinburgh Postnatal Depression Scale X X X
Penn State Worry Questionnaire X X X
Difficulties in Emotion Regulation Scale X X X
Posttraumatic Stress Disorder Checklist for DSM-5° X X X
Client Satisfaction Questionnaire® X

Other Factors

Demographics and Medical History X

Obstetric Information X X X

“Postpartum anxiety prevention is assessed through use of the anxiety and related disorders

MINI modules.

bOnly completed by participants endorsing a criterion A trauma at baseline or postpartum

(related to traumatic childbirth).

“Only completed by participants in the CBT-1U group.
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3.3.5.1 Primary QOutcomes
Postpartum Anxiety Prevention

To assess our primary outcome of postpartum anxiety prevention, the anxiety and related
disorders MINI modules will be readministered at the postpartum time point (between 6 — 12
weeks postpartum). The MINI is a semi-structured diagnostic interview of major psychiatric
disorders in the DSM-5 and has demonstrated similar validity and reliability properties to other
commonly used diagnostic interviews (e.g., SCID). At the postpartum timepoint, the MINI
diagnostic modules for anxiety disorders (e.g., Generalized Anxiety Disorder, Social Anxiety
Disorder, Panic Disorder, Agoraphobia, and Specific Phobia), as well as other anxiety-related
disorders (e.g., Obsessive-Compulsive Disorder, Posttraumatic Stress Disorder) will be
administered. Prevention of postpartum anxiety will be defined for those participants who do not
meet a provisional diagnosis of any of the aforementioned anxiety or related disorders at the
postpartum time point. Given the length of symptom duration necessary to meet diagnostic
criteria for certain DSM-5 anxiety and related disorders (e.g., minimum of six months for
Generalized Anxiety Disorder), and as participants are only followed until 6 — 12 weeks
postpartum, we will use provisional diagnostic criteria. Specifically, participants must fulfill all
other DSM-5 criteria aside from timeline, particularly whether symptoms experienced are
significantly distressing and/or impairing functioning, to meet for a provisional postpartum
diagnosis.
Intolerance of Uncertainty Scale

The Intolerance of Uncertainty Scale (IUS) is a 27-item self-administered questionnaire
assessing intolerance of uncertainty (Buhr & Dugas, 2002), which is a predominant characteristic

of anxiety disorders. Items on the IUS are rated on a 5-point Likert type scale ranging from 1
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(not at all characteristic of me) to 5 (entirely characteristic of me), with higher total scores
indicating greater difficulties with tolerating uncertainty. The IUS has demonstrated excellent
internal consistency (o = 0.91 — 0.95) and good test-retest reliability (r = 0.78) in non-perinatal
populations (Buhr & Dugas, 2002). Within a perinatal population, an optimal clinical cut-off
score of 64 or greater has been established for detecting probably anxiety disorder diagnoses
with a sensitivity of 89% and specificity of 65% (Furtado et al., 2021). The IUS has also
demonstrated excellent internal consistency (a = 0.95), test-retest reliability (» = 0.91), and very
good positive (79%) and negative (80%) predictive values in a perinatal population (Furtado et
al., 2021).
3.3.5.2 Secondary Outcomes
Hamilton Anxiety Rating Scale

The Hamilton Anxiety Rating Scale (HAM-A) is a 14-item interviewer administered
scale (Hamilton, 1959) assessing overall anxiety symptom severity across two subscales: psychic
anxiety (i.e., psychological distress, fears) and somatic anxiety (i.e., physical symptoms related
to anxiety). Items are assessed on individualized 4-point Likert scales, with higher scores
indicating greater anxiety severity. The HAM-A is considered a gold-standard measure of
anxiety symptoms worldwide, and will be used in this study as the interviewer-rated measure to
assess anxiety symptom severity. The HAM-A has demonstrated excellent internal consistency
(o0 =10.82 —0.92) and test-retest reliability (» = 0.89) in anxiety and depression populations
(Hallit et al., 2020; Maier et al., 1988; Shear et al., 2001).
Generalized Anxiety Disorder 7-Item Scale

The Generalized Anxiety Disorder 7-Item Scale (GAD-7) is a 7-item self-report

questionnaire assessing anxiety symptom severity over the previous two-week period (Spitzer et
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al., 2006). Items are measured on a 4-point Likert scale ranging from 0 (not at all) to 3 (nearly
every day). The GAD-7 will be used in this study as the self-report measure assessing
participant’s anxiety symptom severity at each time point. The GAD-7 has demonstrated
excellent internal consistency (o = 0.88 — 0.93; Johnson et al., 2019; Lowe et al., 2008; Spitzer et
al., 2006; Villarreal-Zegarra, 2024) and test-retest reliability (ICC= 0.83; Spitzer et al., 2006, r =
0.87; Bischoff et al., 2020). When using a cut off score of 10 or greater, the GAD-7 has
demonstrated good sensitivity (89%) and specificity (82%) in detecting a diagnosis of GAD
(Spitzer et al., 2006. The GAD-7 has also been validated in the perinatal populations,
demonstrating excellent internal consistency (oo = 0.91; Vogazianos et al., 2022), and adequate
sensitivity (61.3%) and specificity (72.7%) when an optimal cut of score of 13 or greater is used
(Simpson et al., 2014).
Edinburgh Postnatal Depression Scale

The Edinburgh Postnatal Depression Scale (EPDS) is a 10-item self-report questionnaire
assessing perinatal depression symptoms (Cox et al., 1987). Items are scored on a 4-point Likert
scale (scores ranging from 0 to 3), with higher total scores indicating greater severity of
depressive symptoms. Given the overlap between anxiety and depression, the EPDS will be
included to identify whether there are any differences in depression symptom severity between
the CBT-IU and CAU groups. The EPDS has demonstrated good internal consistency (o = 0.82
— 0.83; Bunevicius et al., 2020; Smith-Nielsen et al., 2018; Wagner Moyer et al., 2024). A cut-
off score of 11 or higher has been recommended (Levis et al., 2020), in place of the more
commonly used cut-off of 13 or higher (Hewitt et al., 2009), as it maximizes combined
sensitivity (0.81) and specificity (0.88). The EPDS has also demonstrated good test-restest

reliability (ICC=0.92; Kernot et al., 2015).
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Penn State Worry Questionnaire

The Penn State Worry Questionnaire (PSWQ) is a 16-item self-report questionnaire
designed to assess worry symptoms (Meyer et al., 1990). Items are measured on a 5-point Likert
scale ranging from 1 (not at all typical of me) to 5 (very typical of me), with higher scores
indicating increased pathological worry. The PSWQ has long been considered the gold-standard
in assessing worry symptoms, and will be used in this study to assess whether the CBT-IU
protocol reduces worry when compared to CAU. The PSWQ has demonstrated excellent internal
consistency (o = 0.92 -0.95; Brown et al., 1992; Inness et al., 2023; Rodriguez-Biglieri & Vetere,
2011; Voegtline et al., 2021) and test-retest reliability (» = 0.82 — 0.92; Meyer et al., 1990;
Rodriguez-Biglieri & Vetere, 2011) across various populations. The PSWQ has been used in
numerous studies to assess pathological worry in the perinatal population (Blackmore et al.,
2016; Goldfinger et al., 2020; Goodman et al., 2014; Green et al., 2020, 2021; Mourady et al.,
2017). An optimal clinical cut-off score of 55 and 61 or greater was recently shown to detect
probable GAD during pregnancy and the postpartum period, respectively (Inness et al., 2023).
Difficulties in Emotion Regulation Scale

The Difficulties in Emotion Regulation Scale (DERS) is a 36-item self-report
questionnaire (Gratz & Roemer, 2004) assessing six dimensions of emotion regulation: non-
acceptance, goals, impulse, awareness, strategies, and clarity. Items are rated on a 5-point Likert
scale ranging from 1 (almost never, 0 — 10%) to 5 (almost always, 91 — 100%), with higher
scores indicating more difficulties with emotion regulation. The DERS has demonstrated good
internal consistency (o = 0.82 — 0.94; Barrett et al., 2023; Hallion et al., 2018; Gratz & Roemer,
2004) and test-retest reliability (» = 0.88; Gratz & Roemer, 2004) in non-perinatal and perinatal

populations. An optimal cut-off score of 87 or greater has demonstrated good sensitivity (81%)
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for detecting a probable anxiety, depressive, and/or trauma-related disorder (Barrett et al., 2023).
Emotion dysregulation is a known transdiagnostic factor associated with the development and
maintenance of anxiety disorders (Hofman et al., 2012; Sloan et al., 2017), and has recently been
shown to be associated with perinatal anxiety (Agako et al., 2021). Individuals with high IU are
also more likely to experience an increase in maladaptive emotion regulation strategies (Sahib et
al., 2023). Given the relationship between emotion dysregulation, intolerance of uncertainty, and
perinatal anxiety, we are interested in determining whether CBT-IU can improve emotion
regulation.
Posttraumatic Stress Disorder Checklist for DSM-5

The Posttraumatic Stress Disorder Checklist for DSM-5 (PCL-5) is a 20-item self-report
questionnaire assessing the DSM-5 symptoms of Posttraumatic Stress Disorder (PTSD; Weathers
et al., 2013). The PCL-5 has been used as a self-report measure to monitor symptom change,
screen individuals for PTSD, as well as to make provisional PTSD diagnoses. Items are scored
on s 5-point Likert scale ranging from 0 (not at all) to 4 (extremely), with a suggested clinical
cut-off score of 33 or greater. The PCL-5 has demonstrated excellent internal consistency (o =
0.94 — 0.96), test-retest reliability (» = 0.82- 0.86), as well as convergent and discriminant
validity (Blevins et al., 2015; Bovin et al., 2016). The PCL-5 has also been recently validated in
a postpartum population (in relation to PTSD stemming from a traumatic childbirth), in which it
exhibited excellent internal consistency (o = 0.93; Hemant Arora et al., 2024). In the present
study, the PCL-5 will only be administered if participants endorse a Criterion A traumatic
event(s) at baseline or the postpartum timepoint (e.g., traumatic childbirth experience), and

scores will be included as a covariate.
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Client Satisfaction Questionnaire

The Client Satisfaction Questionnaire (CSQ) is an 8-item self-report questionnaire
designed to measure client satisfaction with health services (Larsen et al., 1979). Items are
scored on a 4-point Likert scale ranging from 1 to 4 (various item labels are used), with higher
scores indicating higher levels of satisfaction with the service received. The CSQ has
demonstrated excellent internal consistency (o = 0.92 — 0.93). Only participants randomized to
CBT-IU will complete the CSQ. Qualitative questions assessing participants satisfaction with the
CBT-IU program will also be included.
3.3.5.3 Other Factors
Demographics and Medical History

Information pertaining to participant’s age, gender identity, race, marital status, parity,
education level, medical history, etc., will be collected.
Obstetric Information

Participants will be asked about their planned method of delivery (e.g., vaginal, caesarian
section) and location of delivery (e.g., home vs. hospital) at the baseline visit, as well as the post-
treatment visit (to assess if there have been any changes in the plan). At the postpartum visit,
information will be collected pertaining to the participant’s actual method of delivery, whether
there were any birth and/or delivery complications (e.g., pre-term birth, placenta previa, NICU
admission, etc.).
3.3.6 Study Arms
Care As Usual

The CAU study arm will serve as the control condition, in which participants will not be

assigned to any type of study intervention. To resemble real world settings, participants in CAU
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will not be excluded from the study if they initiate any type of psychological treatment during the
course of the study following randomization. Any initiated treatments will be recorded at the
study visits and controlled for in the analyses. If participants who are randomized to CAU
experience any distressing mental health symptoms (e.g., anxiety, worry, depression) they will
be asked to notify the first author so that appropriate services are offered, as needed. At the
postpartum study timepoint, if participants in CAU are meeting diagnostic criteria for a
provisional anxiety or related disorder, they will be offered standard services within the WHCC,
such as group CBT for perinatal anxiety.
Cognitive Behavioural Therapy Targeting Intolerance of Uncertainty for Postpartum Anxiety
Prevention

CBT-IU will be offered to those randomized to this study arm in an individual format.
This protocol will consist of six one-hour sessions that take place weekly during pregnancy (any
time after 14 weeks’ gestation and beginning by 32 weeks’ gestation to ensure protocol
completion prior to delivery). Sessions will be delivered by one of two trained, senior level Ph.D.
students in clinical psychology (MF or BEI), supervised by a licensed clinical psychologist
(SMGQG). The content provided during each session will include psychoeducation about the nature
of anxiety during the perinatal period and the intolerance of uncertainty construct, as well as
evidence-based behavioural and cognitive strategies designed to target intolerance of uncertainty.
Participant worksheets will be developed based upon previous CBT for IU protocols used in non-
perinatal populations (Dugas et al., 2022; Hebert & Dugas, 2019; Robichaud, 2013; van der
Heiden et al., 2012), as well as a CBT for perinatal anxiety protocol (primarily for perinatal
anxiety psychoeducation; Green et al., 2018). The content provided in each session is detailed in

Table 2.
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Session1 - Orientation to treatment

- Psychoeducation on prevalence and risk factors of anxiety disorders during

the perinatal period
- Introduction to the role of intolerance of uncertainty
- Negative and balanced beliefs about uncertainty
- Manifestations of uncertainty (safety-seeking behaviours)

- Introduction of CBT principles and model

- Introduction to worry awareness training and worry monitoring forms

Session 2 Check-in and review of homework

- Introduction to CBT-IU model

- Psychoeducation on selective attention and confirmation bias

- Challenging beliefs about uncertainty

- Behavioural experiments on testing feared and actual outcomes and coping

Session 3 Check-in and review of homework

- Continuation of behavioural experiments

- Learning to reflect on behavioural experiment outcomes

- Introduction to the association between uncertainty and perfectionism

- Adapting behavioural experiments for perfectionism

Session 4 Check-in and review of homework

- Psychoeducation on cognitive avoidance

- Introduction to principles of exposure
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Rationale and guidelines for imaginal exposure as an alternative to cognitive

avoidance

Session 5 Check-in and review of homework

- Role of intolerance of uncertainty in decision making
- Problem orientation and uncertainty

- Problem-solving training

Session 6 Check-in and review of homework

- Learning to embrace uncertainty
- Review of strategies and reflecting on behavioural experiments
- Identifying early warning signs for relapse prevention

- Identifying long-term goals and plan for maintaining gains

3.4  Data Management and Analysis

Data collected for this study will be recorded and electronically stored and managed
using Research Electronic Data Capture (REDCap). REDCap is a secure, meta-driven web-
application used to build online databases, which was developed with support from the National
Centre for Research Resources (NCRR) and the National Institutes of Health (NIH). REDCap
follows strict regulatory compliance with standards including the Health Insurance Portability
and Accountability Act (HIPAA) and the Federal Information Security Management Act
(FISMA), in addition to other international standards. In this study, only the electronic consent
forms will contain the participant’s full names, and these consent forms will be password
protected and stored separately from all other participant documents. Once obtaining informed
consent, participants will be assigned with a de-identified code, and only this code will be

recorded within REDCap. A list containing the participant codes and associated participant
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names will be stored in a password protected document and stored separately from all other
study documents to ensure participant confidentiality.

Postpartum anxiety prevention will be determined through the absence of a provisional
anxiety and/or related disorder diagnosis in the postpartum. To determine whether engaging in
CBT-IU decreases the risk of receiving a provisional anxiety and/or related disorder diagnosis, a
logistic regression will be completed to control for covariates (e.g., history of CBT before and/or
during study). A series of repeated measures analysis of variance (ANOVA) will be used to
examine condition differences. A two (CBT-IU versus CAU) by two (time: baseline, post-
treatment/baseline) repeated measures ANOVA will be used to examine differences in anxiety
symptom severity. Repeated measures ANOVA will also be used to assess differences in
secondary outcomes (e.g., depression, worry). To determine if any benefits are maintained long-
term, a within-subject repeated measures ANOVA will be conducted for the CBT-IU group
across three testing times (baseline, post-treatment, and 6-12 weeks postpartum). Long-term
symptoms changes will also be assessed in the CAU group across the three testing time points.
Non-parametric tests will be used, if necessary, and alpha levels will be set at 0.05.

3.5 Dissemination

Study results will be disseminated through open-access, peer-reviewed scientific
publications, as well as at relevant national and international conferences (e.g., Canadian
Psychological Association, Association of Behavioral and Cognitive Therapies). Results will be
also disseminated to healthcare professionals (e.g., clinical grand rounds, workshops), relevant
organizations (e.g., Canadian Perinatal Mental Health Collaborative), and in the form of media
outlets (e.g., social media platforms). A lay information package summarizing study results will

be constructed for any participant who expresses interest in receiving the results of the study.
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Researchers on the study team (e.g., co-investigators, collaborators) who have made significant
contributions to the design, implementation, and analysis of study data will be granted authorship
for planned and unplanned publications.
3.6  Discussion

Establishing this CBT-IU protocol as a preventative, and potentially cost-effective
strategy will directly impact the mental health and well-being of mothers and their infants, an
often underserved population. While the intention of this CBT-IU protocol is to primarily
prevent postpartum anxiety and reduce [U, we also anticipate reductions, and possible prevention
of postpartum mood worsening (e.g., postpartum depression). To our knowledge, this study will
be the first to investigate the efficacy of a psychological therapy protocol aimed at reducing the
risk of developing anxiety disorders in the postpartum period. This study may also provide the
basis for a larger randomized controlled trial to establish the efficacy of this CBT-IU protocol in
the prevention of postpartum anxiety. If this study does demonstrate anticipated promising
findings, results may not be generalizable with respect to preventing postpartum anxiety
disorders as a whole. Larger trials with longitudinal timepoints (e.g., 12 months postpartum)
would be required in the future to apply the anticipated findings of the present study more
broadly. As consumer demand increases for alternative treatments for anxiety disorders during
the perinatal period, this treatment strategy may not only be preferred by some, but this study
may also have a direct cost-effective impact on healthcare service delivery, by using a
manualized psychotherapy approach in which healthcare professionals can be trained on. Given
the numerous negative effects associated with anxiety during the perinatal period, this protocol

has the potential to decrease and potentially prevent the emotional and functional impairments
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associated with anxiety disorders during the perinatal period and improve health outcomes and
well-being.
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Chapter 4: Study Three
Targeting intolerance of uncertainty during pregnancy: A randomized controlled trial to prevent

postpartum anxiety disorders
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4.1 Abstract

Objective: Postpartum anxiety is common, often underrecognized, and associated with
numerous negative outcomes for both the perinatal individual and their infant. Despite its high
prevalence and burden, research focused on preventative strategies for postpartum anxiety
remains very limited. This study investigated whether a six-week cognitive behavioural therapy
protocol targeting intolerance of uncertainty (CBT-IU) during pregnancy could reduce risk for
postpartum anxiety disorders among individuals with heightened IU.

Methods: In this investigator-initiated, single-site, proof-of-concept, randomized controlled trial
(RCT; Clinicaltrials.gov ID: NCT05691140), eligible participants (n = 37) were randomized to a
six-session individual CBT-IU protocol or care-as-usual (CAU). The primary objective of this
study was to evaluate whether CBT-IU for pregnant individuals with elevated IU could reduce
the risk of postpartum anxiety disorder, compared to care as usual (CAU). Secondary outcomes
included changes in worry, depression, and emotion regulation.

Results: CBT-IU significantly reduced the risk of postpartum anxiety disorder onset compared
to CAU, with none of the participants in the CBT-IU group meeting diagnostic (or provisional)
criteria for an anxiety or related disorder, compared to 31.6% of participants in the CAU group.
CBT-IU participants showed clinically significantly reductions in IU, worry symptoms, emotion
dysregulation, and interviewer-rated anxiety symptoms compared to CAU. Treatment
satisfaction among CBT-IU participants was high.

Conclusion: These findings suggest that targeting IU during pregnancy may be an effective
preventive strategy for reducing the risk of postpartum anxiety disorder onset. This proof-of-
concept RCT supports a large-scale RCT to ultimately test CBT-IU as an effective intervention

for prevention of postpartum anxiety disorders.
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4.2 Introduction

Anxiety disorders are the most common mental health conditions diagnosed during
pregnancy and the postpartum (perinatal) period, with prevalence rates estimated to be between
15% to 25% (Dennis et al., 2017; Fawcett et al., 2019; Roddy Mitchell et al., 2023). The
perinatal period is a time of increased psychological vulnerability (Anderson et al., 2017;
Stevenson et al., 2023; Womersley & Alderson, 2024) and is associated with a range of adverse
maternal and infant outcomes. Perinatal individuals with anxiety disorders are at an increased
risk of obstetric complications (Dowse et al., 2020; Hoyer et al., 2020; Toscano et al., 2021;
Weis et al., 2020), substance use disorders, chronic mental health difficulties, and increased
suicidality (Chin et al., 2022; Dennis et al., 2017; Pentecost et al., 2021). Perinatal anxiety has
also been linked to worse parent-infant bonding (O’Dea et al., 2023; Vagos et al., 2023), and
poorer infant outcomes, including less secure attachment and more difficult temperament
(Davies et al., 2021; Le Bas et al., 2019). Further, infants exposed to perinatal anxiety may face
developmental challenges, including motor and cognitive delays, reduced attention (Hennessey
et al., 2023; Irwin et al., 2020; Rogers et al., 2020; Schwarze et al., 2024; Weis et al., 2020), and
increased negative affect and mental health difficulties that span from infancy to adolescence
(Morales-Munoz et al., 2023; Rogers et al., 2020; Spry et al., 2020; Vismara et al., 2020).

Despite the high prevalence of anxiety disorders during the perinatal period and their
associated negative outcomes, less than 20% of these individuals receive treatment (Smith et al.,
2009). A key factor contributing to these low treatment rates is difficulties with accurate and
early symptom detection. As a result, there has been increased attention on improving symptom
detection, including efforts to identify potential risk factors. Among the more recently identified

psychological risk factors of perinatal anxiety is intolerance of uncertainty (Furtado et al., 2019).
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Intolerance of uncertainty (IU) is a dispositional trait characterized by the tendency to
perceive uncertain situations as threatening and distressing (Carleton, 2012). IU is considered a
transdiagnostic risk and maintenance factor for anxiety and related disorders, such as generalized
anxiety disorder (GAD) and obsessive-compulsive disorder (Carleton, 2012; Counsell et al.,
2017; Dugas & Robichaud, 2007; Gu et al., 2020; Kacgar-Basaran et al., 2023; Wilson et al.,
2023). Individuals with elevated IU often experience heightened worry and engage in safety
behaviours (e.g., rumination, avoidance, reassurance seeking) in an effort to reduce uncertainty
(Bartoszek et al., 2022; Hebert & Dugas, 2019; Mahoney & McEvoy, 2012). Further, IU has
been identified as an important mechanism in cognitive behavioural therapy (CBT) outcomes.
Research suggests that reductions in IU are associated with reductions in anxiety and worry
symptoms, suggesting that IU may act as both a predictor and mediator of treatment response
(Bomyea et al., 2015; Marcotte-Beaumier et al., 2021; Miller & McGuire, 2023). CBT protocols
specifically targeting IU have demonstrated strong effectiveness in the treatment of GAD in non-
perinatal populations (Hebert & Dugas, 2019; Dugas & Ladouceur, 2000; Robichaud, 2013; van
der Heiden et al., 2012; Wilson et al., 2023; Zemestani et al., 2021). More recently, studies have
demonstrated that CBT for IU protocols are significantly more effective at reducing both IU and
worry symptoms when compared to general CBT protocols (Wilson et al., 2023) and produce
better treatment outcomes when compared to use of selective serotonin reuptake inhibitors for
individuals with GAD (Zemestani et al., 2021).

The perinatal period is inherently characterized by increased uncertainty across various
domains (e.g., physical health and changes, infant outcomes, transitioning to parenting). For
individuals with heightened IU, this inherent uncertainty may potentially amplify distress and

increase vulnerability to anxiety. Given the inherent uncertainty of the perinatal period and the
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identification of IU as a risk factor for postpartum anxiety worsening, this proof-of-concept
randomized controlled trial (RCT) aimed to evaluate whether a CBT protocol targeting IU during
pregnancy could reduce the risk of anxiety disorders during the postpartum period. The primary
objective of this study was to evaluate whether a six-session individual CBT protocol targeting
IU (CBT-IU) for pregnant individuals with elevated IU could reduce postpartum anxiety disorder
risk, compared to care as usual (CAU). We hypothesized that pregnant individuals with
heightened IU would experience reductions in IU, as well as a decreased risk of developing an
anxiety disorder in the postpartum, relative to those receiving CAU.
4.3  Methods

An investigator-initiated, single-site, proof-of-concept, RCT (Clinicaltrials.gov ID:
NCT05691140) was conducted at the Women’s Health Concerns Clinic (WHCC), St. Joseph’s
Healthcare Hamilton, a university affiliated teaching hospital clinic in Hamilton, Ontario,
Canada. The study protocol was approved by the Hamilton Integrated Research Ethics Board
(HiREB #13902), in accordance with the Declaration of Helsinki. All participants provided
written informed consent before study entry. Please refer to Furtado et al., 2025 for a detailed
description of the study protocol.
4.3.1 Participants

Eligible participants were recruited from the Greater Hamilton and surrounding area
between October 2022 and August 2024. Inclusion criteria were as follows: (1) pregnant
individuals (between 14 and 32 weeks’ gestation); (2) 18 years or older; (3) a baseline score of
64 or greater on the IUS (Furtado et al., 2021); (4) no current psychotropic medication use or, if
taking medication, no change in dose or type for a minimum of six weeks prior to baseline; (5)

no concurrent psychological treatment during pregnancy (after the baseline visit); and (6) fluent
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in English and able to consent for treatment. Participants were only recruited beginning as early
as the second trimester of pregnancy, given that the first trimester is associated with increased
risk of miscarriage, which may be associated with expected levels of greater uncertainty. Further,
to allow for completion of the CBT-IU protocol prior to child delivery, participants could not be
more than 32 weeks pregnant at baseline. Exclusion criteria were as follows: (1) current
diagnosis of a DSM-5 (American Psychiatric Association, 2013) anxiety disorder at baseline (as
assessed by the MINI); (2) current major depressive episode; (3) actively suicidal at baseline;
and/or (4) diagnosed with a psychotic disorder, or current substance or alcohol use disorder.
Please see Figure 1 for a flowchart outlining participant screening, eligibility, and study
procedures.
4.3.2 Study Design

Following the study screening process, participants engaged in a baseline assessment
where informed consent was reviewed and provided. Psychiatric diagnoses were determined at
baseline using the Mini International Neuropsychiatric Interview for DSM-5 version 7.0.1
(MINI). Participants completed the battery of interviewer-rated and self-report measures to
confirm eligibility. If participants were ineligible at baseline due to an anxiety and/or mood
disorder, they were offered the opportunity to receive psychological services (e.g., CBT groups)
through our clinic. Eligible participants were then randomly assigned to CBT-IU (experimental
condition) or CAU (control condition) using block randomization, with a computer-generated
assignment sequence that was prepared prior to the start of the study. A battery of symptom
assessment measures was administered within two weeks post-CBT-IU completion or within
two-weeks following the control period (e.g., 6 — 8 weeks post-baseline for CAU participants),

and again between 6 — 12 weeks postpartum. At the postpartum visit, the anxiety and related
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disorders (e.g., obsessive-compulsive disorder, posttraumatic stress disorder) MINI modules
were re-administered.

Figure 1. Flowchart of participant screening, eligibility, and study procedures.

90 Telephone screens completed 43 Not eligible after telephone screen

24 <14 weeks or >32 weeks pregnant
9 IUS score <64 on telephone screen

N
i’ 1 no longer interested
v 9 out of contact/reason unknown
47 Eligible after telephone screen
> 5 Did not schedule baseline/out of contact

\ 4

42 Completed baseline assessment

S 5 Not eligible after baseline assessment
*due to current anxiety disorder

\ 4

37 Eligible and randomized

17 Randomized to CBT-IU

20 Randomized to CAU

\ 4

A4

1 Dropped out after starting CBT-IU
*completed 4 sessions

16 completed post-treatment
assessment
17 included in ITT analyses

1 Excluded from analyses
*wanted to be randomized to CBT-1U

19 completed 6-week post-baseline
assessment
19 included in ITT analyses

A4

\ 4

16 Completed postpartum assessment

19 Completed postpartum assessment
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If participants randomized to CAU exhibited clinically significant symptoms of an
anxiety and/or related disorder at the post-control and/or postpartum visit(s), they were offered
clinical care within the WHCC, as needed. For those randomized to CBT-IU, if clinically
significant symptoms were present at the postpartum visit, the same resources would be offered.
To ensure accessibility for all participants who may not have been able to attend in-person visits,
all study visits were completed virtually via the Zoom Video Communications platform. To
reduce attrition, all participants were compensated following each assessment time point with a
$20 e-gift card.

4.3.3 Study Arms
4.3.3.1 Cognitive Behavioural Therapy Targeting Intolerance of Uncertainty for Postpartum

Anxiety Prevention (CBT-1U)

Participants randomized to CBT-IU received treatment in an individual, one-to-one
format with one of two trained, senior level Ph.D. clinical psychology students (MF or BEI),
supervised by a licensed clinical psychologist (SMG). The CBT-IU protocol consisted of six
one-hour virtual sessions that took place weekly during pregnancy and beginning within two
weeks of completing their baseline assessment. Participant worksheets were developed based
upon previous CBT for IU protocols used in non-perinatal populations (Dugas et al., 2022;
Hebert & Dugas, 2019; Robichaud, 2013; van der Heiden et al., 2012), as well as a CBT for
perinatal anxiety protocol (primary use was for perinatal anxiety psychoeducation content; Green
et al., 2018). Learning of strategies was reinforced with weekly home practice exercises, which
were reviewed each week with participants. Please refer to Furtado et al., 2025 for an overview

of the session-by-session content.
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4.3.3.2 Care As Usual (CAU)

The CAU study arm served as the control condition in this study, in which participants were not
assigned to any type of study intervention. To closely resemble real world settings, participants
in CAU would not be excluded from the study analyses if they initiated psychological and/or
psychopharmacological treatment during the study (following baseline). Any treatments that
were initiated by participants following the post-control time point were recorded at the post-
control and postpartum visits. If participants in the CAU group were to experience any
distressing mental health symptoms (e.g., anxiety, depression) they were asked to notify the first
author to ensure that access to appropriate services were provided within the WHCC (e.g., group
CBT).

4.3.4 Study Measures

The study assessment battery consisted of interviewer-rated and self-report measures of
intolerance of uncertainty, anxiety, worry, and depressive symptoms, as well as measures
assessing emotion regulation, traumatic stress, and treatment satisfaction. Refer to Table 1 for a

list of study measures and their associated timing.

Table 1. Schedule of study measurements.

Post-
Procedures and Measures Baseline Postpartum
treatment

Enrolment
Informed consent X
Randomization X
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Structured Interview

MINI for DSM-5 X

Primary Outcomes
Postpartum Anxiety Prevention® X

Intolerance of Uncertainty Scale X X X

Secondary Outcomes

Hamilton Anxiety Rating Scale X X X
Generalized Anxiety Disorder 7-item Scale X X X
Edinburgh Postnatal Depression Scale X X X
Penn State Worry Questionnaire X X X
Difficulties in Emotion Regulation Scale X X X
Posttraumatic Stress Disorder Checklist for DSM-5° X X X
Client Satisfaction Questionnaire® X

Other Factors

Demographics and Medical History X

Obstetric Information X X

“Postpartum anxiety prevention is assessed through use of the anxiety and related disorders
MINI modules.

bOnly completed by participants endorsing a criterion A trauma at baseline or postpartum
(related to traumatic childbirth).

“Only completed by participants in the CBT-1U group.
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4.3.4.1 Primary Outcomes
Postpartum Anxiety Prevention

The anxiety and related disorders MINI modules were readministered at the postpartum
time point (between 6 — 12 weeks postpartum) to assess the primary outcome of postpartum
anxiety prevention. Specifically, MINI diagnostic modules for anxiety disorders (e.g.,
generalized anxiety disorder, social anxiety disorder, panic disorder, agoraphobia, and specific
phobia), as well as anxiety-related disorders (e.g., obsessive-compulsive disorder, posttraumatic
stress disorder, in relation to traumatic childbirth experiences) were administered. If participants
were reporting other potentially relevant clinical symptoms (e.g., low mood, anhedonia),
associated diagnostic modules (e.g., major depressive disorder) were administered to confirm the
presence of any other DSM-5 diagnoses during postpartum. Prevention of postpartum anxiety
was defined for those participants who did not meet a diagnosis of any of the aforementioned
anxiety or anxiety-related disorders at the postpartum time point. Given the length of symptom
duration (i.e., minimum of six months) necessary to meet diagnostic criteria for specific anxiety
disorders (e.g., GAD, agoraphobia, specific phobia) we used provisional diagnostic criteria as
participants were followed up to 12 weeks postpartum. Specifically, participants must have
fulfilled all other DSM-5 criteria, particularly whether symptoms experienced were significantly
distressing and/or impairing functioning, to meet for a provisional postpartum diagnosis of such
disorders.
Intolerance of Uncertainty Scale

The 27-item Intolerance of Uncertainty Scale (IUS; Buhr & Dugas, 2002; Freeston et al.,
1994) is a self-report measure of IU, a key feature of anxiety disorders. Items are scored on a 5-

point Likert scale (1 = not at all to 5 = entirely characteristic), with higher total scores indicating
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greater difficulties tolerating uncertainty. The IUS has demonstrated excellent internal
consistency (o = 0.91 — 0.95) and good test-retest reliability (r = 0.78) in non-perinatal
populations (Buhr & Dugas, 2002; Freeston et al., 1994). Within a perinatal population, the [US
demonstrated strong psychometric properties (o = 0.95; r = 0.91), with an optimal clinical cut-off
score of 64 or greater yielding 89% sensitivity and 65% specificity, and very good positive
(79%) and negative (80%) predictive values (Furtado et al., 2021).
4.3.4.2 Secondary Outcomes
Hamilton Anxiety Rating Scale

The Hamilton Anxiety Rating Scale (HAM-A; Hamilton, 1959) is a 14-item, interviewer-
administered tool designed to assess overall anxiety severity and is widely recognized as a gold-
standard measure. Both psychic (e.g., fear, psychological distress) and somatic (e.g., physical
sensations) anxiety symptoms are assessed with the HAM-A. Each item is rated on a 4-point
Likert scale, with higher scores reflecting greater symptom severity. The HAM-A has
demonstrated strong psychometric properties, including excellent internal consistency (o = 0.82—
0.92) and test-retest reliability (r = 0.89) in populations with anxiety and depression (Hallit et al.,
2020; Shear et al., 2001), and has been used in perinatal populations (Furtado et al., 2019; Green
et al., 2020; Guo et al., 2022).
Generalized Anxiety Disorder 7-Item Scale

The Generalized Anxiety Disorder 7-Item Scale (GAD-7; Spitzer et al., 2006) is a self-
report measure assessing anxiety severity over the past two weeks using a 4-point Likert scale (0
= not at all to 3 = nearly every day). The GAD-7 has shown excellent internal consistency (o =
0.88-0.93; Johnson et al., 2019; Spitzer et al., 2006; Villarreal-Zegarra, 2024) and strong test-

retest reliability (Spitzer et al., 2006) in non-perinatal populations. The scale is also validated for
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perinatal populations, with acceptable sensitivity (61.3%) and specificity (72.7%) when using a
clinical cut-off score of 13 or greater (Simpson et al., 2014).
Edinburgh Postnatal Depression Scale

The Edinburgh Postnatal Depression Scale (EPDS; Cox et al., 1987) is a 10-item self-
report measure of perinatal depression symptoms, with higher total scores indicating greater
symptom severity. The EPDS has demonstrated good internal consistency (o = 0.82—0.83;
Bunevicius et al., 2020; Wagner Moyer et al., 2024) and test-retest reliability (ICC = 0.92;
Kernot et al., 2015). A clinical cut-off score of 11 or greater has been more recently
recommended for optimal sensitivity (81%) and specificity (88%; Levis et al., 2020), over the
more commonly and previously used cut-off of 13 or greater (Hewitt et al., 2009).
Penn State Worry Questionnaire

The Penn State Worry Questionnaire (PSWQ; Meyer et al., 1990) is a 16-item self-report
measure of pathological worry. Items are rated on a 5-point Likert scale (1 = not at all typical of
me to 5 = very typical of me), with higher scores reflecting greater worry symptoms. The PSWQ
has demonstrated excellent internal consistency (o = 0.92—0.95; Inness et al., 2023; Rodriguez-
Biglieri & Vetere, 2011; Voegtline et al., 2021) and strong test-retest reliability (r = 0.82-0.92;
Meyer et al., 1990; Rodriguez-Biglieri & Vetere, 2011). It has been used extensively in perinatal
research (e.g., Goodman et al., 2014; Green et al., 2020, 2021; Inness et al., 2023).
Difficulties in Emotion Regulation Scale

The Difficulties in Emotion Regulation Scale (DERS; Gratz & Roemer, 2004) is a 36-
item self-report measure assessing six emotion regulation dimensions: non-acceptance, goals,
impulse, awareness, strategies, and clarity. Items are rated on a 5-point Likert scale ranging from

1 (almost never) to 5 (almost always), with higher scores indicating greater difficulties in
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emotion regulation. The DERS has shown good internal consistency (o = 0.82—0.94) and test-
retest reliability (r = 0.88) in both non-perinatal and perinatal populations (Gratz & Roemer,
2004; Barrett et al., 2023).
Posttraumatic Stress Disorder Checklist for DSM-5

The Posttraumatic Stress Disorder Checklist for DSM-5 (PCL-5; Weathers et al., 2013) is
a 20-item self-report measure assessing posttraumatic stress disorder (PTSD) symptoms. Items
are rated on a 5-point Likert scale (0 = not at all to 4 = extremely), with a suggested clinical cut-
off score of 33 or greater for PTSD. The PCL-5 demonstrates excellent internal consistency (o =
0.94-0.96), test-retest reliability (r = 0.82—0.86), and strong convergent and discriminant validity
(Bovin et al., 2016). It has also been validated in postpartum populations, particularly for PTSD
related to traumatic childbirth (o = 0.93; Hemant Arora et al., 2024). In present study, the PCL-5
was only administered to participants who reported a Criterion A trauma at baseline or
postpartum (e.g., traumatic childbirth).
4.3.4.3 Client Satisfaction with Treatment
Client Satisfaction Questionnaire

The Client Satisfaction Questionnaire (CSQ); Larsen et al., 1979) is an 8-item self-report
measure assessing client satisfaction with health services. Items are rated on a 4-point Likert
scale (1-4), with higher total scores reflecting greater satisfaction with services. The CSQ has
shown excellent internal consistency (o = 0.92—0.93) and has been used in perinatal studies to
assess client satisfaction with the received intervention (Green et al., 2020; Thomas et al., 2014).
Only participants assigned to CBT-IU completed the CSQ to assess satisfaction with the

treatment protocol.
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4.3.4.4 Other Factors
Demographics and Medical History

Information pertaining to participant’s age, gender identity, race, marital status, parity,
education level, and current medications were collected at baseline. At the postpartum visit,
participants were asked about medication use, as well as whether they had engaged in any
psychotherapeutic interventions during the postpartum period, and these were added as
covariates to the analyses.
Obstetric Information

At the baseline visit, participants were asked about their planned method of delivery (e.g.,
vaginal, caesarian section) and at the baseline visit. At the postpartum visit, information was
collected pertaining to the participant’s actual method of delivery, whether there were any birth
and/or delivery complications (e.g., pre-term birth, NICU admission, etc.).
4.3.5 Statistical Analysis

Participants in CBT-IU and CAU were compared on baseline clinical and demographic
characteristics using chi square (%) or independent sample t-tests. To assess the primary outcome
of postpartum anxiety prevention, a chi-square test was used to compare the proportion of
participants meeting diagnostic (or provisional) criteria for an anxiety and/or related disorder
between CBT-IU and CAU. A modified intention-to-treat (ITT) approach was used, in which
participants who did not complete any self-report baseline measures were excluded (n = 1).
Linear mixed models (LMMs) were used to examine changes in outcomes over time between
CBT-IU and CAU, where the model included fixed effects for group (CBT-IU vs. CAU), time
(e.g., baseline, post-treatment/control, postpartum), and their interaction (group x time).

Medication use for mental health concerns and psychotherapy use during the postpartum were
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included as a covariate. Partial eta-squared (5°,) were computed to estimate effect sizes. All
statistical tests were two-tailed with a significance level set a p<0.05. Statistical analyses were
conducted using IBM SPSS Statistics (version 29).
4.4  Results

A total of 42 participants completed the study baseline screening assessment, five of
which were deemed ineligible due to meeting current diagnostic criteria for a DSM-5 anxiety
disorder. Following randomization of our 37 participants, one participant randomized to CAU
declined further participation (due to wanting to be randomized to CBT-IU) and did not complete
the baseline self-report measures (aside from the IUS used to determine eligibility) and as such,
they were excluded from the analyses. This resulted in a modified ITT sample of 36 participants
(Mean age = 32.4, SD = 3.5, range = 25 to 38). One participant in the CBT-IU group
discontinued participation in the study following four CBT-IU sessions, due to a family
emergency that prevented them from actively engaging. As such, they were unable to complete
the remaining study visits, including the postpartum visit in which we assessed for anxiety and
related disorders. This participant was therefore excluded from our primary outcome (postpartum
anxiety disorder) analyses, as we were unable to assess for the presence of any anxiety and/or
related disorders in the postpartum period. There were no significant differences between groups
on baseline demographic and clinical characteristics (see Table 2). At the postpartum timepoint,

no participants endorsed a criterion A index trauma related to childbirth.

Table 2. Baseline demographic and clinical characteristics by group.

Baseline characteristics CBT-IU (n =17) CAU (n=20) p value (t/xz)

Age, mean (SD), years 31.43 (2.74) 33.11 (3.91) 0.18
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Race
Black 0 (0) 2(10)
East Asian 0(0) 2 (10)
South Asian 0(0) 1(5) 0.21
West Asian 1(5.9) 0(0)
White 16 (94.1) 15 (75)

Marital status

Single 0(0) 2 (10)
0.25
Married 16 (94.1) 15 (75)
Common-law 1(5.9) 3 (15)
Education level
High school 0(0) 2 (10)
College/diploma 4 (23.5) 0(0) 0.08
University/degree 7 (41.2) 8 (40)
Postgraduate 6 (35.3) 10 (50)
Parity
Primigravida 10 (58.8) 11 (55) 0.82
Multigravida 7 (41.2) 9 (45)

Data are presented as n (%) of participants, unless otherwise indicated. ¢ = t-test; XZ = chi-square test of
difference between groups; CBT-IU: Cognitive Behavioural Therapy for Intolerance of Uncertainty; CAU:

Care-as-usual; SD: standard deviation
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4.4.1 Primary Outcomes

A chi-square test of independence was conducted to examine the relationship between
groups (CBT-IU and CAU) and postpartum outcome (presence of anxiety and/or related
disorder). The results indicated that there was a significant relationship between group and
postpartum outcome [¥> (1, N = 35) = 6.098, p = 0.014] suggesting that participants in the CAU
group were significantly more likely to meet criteria for an anxiety disorder during the
postpartum period compared to participants in the CBT-IU group. Of the 16 CBT-IU participants
who completed their postpartum assessment, none (0%) met diagnostic criteria for an anxiety
and/or related disorder. One (6.3%) CBT-IU participant met criteria for current Major
Depressive Disorder, peripartum onset, and was offered services within our clinic. Of the 19
CAU participants, six (31.6%) met diagnostic (or provisional) criteria for an anxiety disorder.
Specifically, two participants met diagnostic criteria for Social Anxiety Disorder and four met
provisional diagnostic criteria for GAD in the postpartum. Of the CAU participants meeting
diagnostic (or provisional) criteria for an anxiety disorder, three had begun medication or
psychotherapy specific for anxiety occurring in the postpartum. All were offered services (e.g.,
CBT group for perinatal anxiety) within our clinic. The CBT-IU group also exhibited
significantly greater reductions in U [IUS; F (2, 66.97) = 6.53, p = 0.003, -, = 0.16] both
following completion of CBT-IU and at the 6 — 12 week postpartum visit, as compared to CAU
(Table 3).
4.4.2 Secondary Outcomes

There were significantly greater reductions in the CBT-IU group for self-reported worry
[PSWQ; F (2, 66.40) = 9.47, p <0.001, #°, = 0.22], and emotion dysregulation symptoms

[DERS; F' (2, 66.39) =4.27, p =0.018, 7, = 0.11] compared to CAU. There were no significant

109



Ph.D. Thesis, Psychology, Neuroscience & Behaviour, McMaster University Furtado M. A.

differences between groups in self-reported anxiety (GAD-7) and depressive (EPDS) symptoms.
With respect to interviewer-rated anxiety (HAM-A), there was a significantly greater reduction
in anxiety symptoms in CBT-IU compared to CAU [F' (2, 67.35) = 12.76, p <0.001, -, = 0.28]
(Table 3).
4.4.3 Treatment Satisfaction

Participants in CBT-IU were highly satisfied with the treatment received (CSQ, Mean =
29.73, SD = 3.15). All CBT-IU participants rated the treatment as ‘excellent’ (86.7%) or ‘good’
(13.3%). Participants also reported that CBT-IU helped them cope ‘better’ (33.3%) or a ‘great
deal better’ (66.7%) with their symptoms, and participants reported being ‘very satisfied’
(73.3%) or ‘mostly satisfied’ (26.7%) with the treatment. All participants (100%) reported that

they would recommend CBT-IU to others.
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Table 3. Linear mixed model comparing CBT-IU (n=16) to Care as Usual (n=19) on outcomes from baseline to postpartum.

CBT-IU CAU
Baseline Post-tx Baseline  Post-CAU 2
Postpartum Postpartum F-value p-value Ny
Mean Mean Mean (SD) Mean Mean Mean (SD)
(SD) (SD) (SD) (SD)
Ti 1193 <0.001
1US 82(9.9) 645(20.5) 649(19.5) 75.5(10.9) 71.4(13.9) 69.9(18.3) Group”:eTime o5 ooz 016
Ti 552 0.006
HAM-A 117 (48) 74(44)  57(26) 95(3.9) 143255 9.95(4.1) Grou};TeTime e <ooor 028
Ti 703 0.002
PSWQ  60(7.8) 504(74) 513(11.5) 581(7.1) 59.1(72)  57(9.8) Grou};TeTime o <0001 022
Ti 141 0251
GAD-7 8(42) 537  56(44) 7639 7739  69(54) Grou};TeTime vy olls 006
Time 2.25 0.113
EPDS  819(34) 73139 56933 874G 895@S5)  TA2@) o S s 00
Ti 58 0.002
DERS  84.4(145) 73.7(142) 67.1(17.1) 86.4(18.9) 83.8(14.8) 81.84(18.3) e 65 0.11

Group x Time 4.27 0.018
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4.5  Discussion

Anxiety disorders during the perinatal period are common, often underrecognized, and
associated with numerous adverse outcomes for both the perinatal individual and infant. To date,
most of the research has focused on the use of interventions in which anxiety is addressed after
symptoms have emerged and led to clinical distress and impairments in day-to-day functioning,
with little to no research focusing on preventing anxiety disorders before they develop. The aim
of the present study was to evaluate the effectiveness of a CBT protocol targeting IU for
reducing the risk of postpartum anxiety disorder onset. Given that IU has been consistently
linked to the onset and maintenance of anxiety disorders (Carleton, 2012; Counsell et al., 2017,
Dugas & Robichaud, 2007; Gu et al., 2020; Wilson et al., 2023), and was more recently
identified as a risk factor for postpartum anxiety worsening (Furtado et al., 2019), we
hypothesized that reducing IU during pregnancy could lower the risk of developing an anxiety
disorder during the postpartum period. Our findings provide initial evidence for this hypothesis,
as none of the participants in the CBT-IU group met diagnostic (or provisional) criteria for an
anxiety or related disorder in the postpartum, compared to 31.6% of participants in the CAU
group. Additionally, participants in CBT-IU experienced significantly greater reductions in IU
compared to those in CAU at both the post-treatment and postpartum follow-up visits. These
group differences are clinically meaningful and suggest that targeting IU during pregnancy may
reduce the likelihood of developing an anxiety disorder in the postpartum, a period known to be
associated with increased vulnerability to mental health difficulties (Anderson et al., 2017; Ross
& McLean, 2006; Stevenson et al., 2023; Womersley & Alderson, 2024).

CBT-IU was also associated with significantly greater reductions in worry symptoms, as

measured by the PSWQ. Research has shown that IU is highly associated with worry in both
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clinical and non-clinical populations and both share common features regarding uncertainty and
uncertainty-induced safety behaviours (Bomyea et al., 2015; Buhr & Dugas, 2002; Gu et al.,
2020). CBT-IU was aimed at helping individuals recognize and reframe unhelpful beliefs about
uncertainty (e.g., uncertain situations lead to negative outcomes), better tolerate uncertainty, and
therefore reduce reliance on excessive worry and rumination as potential coping strategies. By
learning to respond to uncertainty with greater flexibility, tolerance, and less avoidance and
rumination, participants may have been less likely to experience distressing worry, including in
the postpartum period, when more uncertainly naturally exists. Participants in the CBT-IU group
also exhibited significantly greater reductions in interviewer-rated anxiety symptom severity, as
measured by the HAM-A. Through CBT-IU strategies, such as behavioural experiments and
imaginal exposure, participants repeatedly practice tolerating uncertainty and learn that worry
and excessive safety behaviours are not necessary to prevent negative outcomes. As such,
participants likely experienced both cognitive and somatic anxiety reductions, both of which are
captured with the HAM-A. These findings align with prior research demonstrating that IU is a
predictor and mediator of CBT treatment response, specifically in relation to reduction in worry
and anxiety symptoms (Bomyea et al., 2015; Marcotte-Beaumier et al., 2021; Miller & McGuire,
2023). Interestingly, group differences did not emerge for self-reported anxiety (GAD-7), despite
significant differences between groups on the HAM-A. This discrepancy may reflect differences
in how these measures assess anxiety symptoms. The HAM-A captures a broader spectrum of
anxiety symptoms, including both cognitive and somatic features, such as physical symptoms
related to anxiety (e.g., cardiovascular, gastrointestinal). Individuals with increased IU tend to
experience greater autonomic arousal in uncertain situations (Morriss et al., 2024), which may be

better captured by the HAM-A, as it assesses a broader range of anxiety symptoms compared to
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the GAD-7. As such, the GAD-7 may be less sensitive to the somatic symptoms of anxiety,
which could help explain why significant group differences were observed on the HAM-A, but
not the GAD-7.

Emotion dysregulation also significantly decreased in the CBT-IU group compared to
CAU, as measured by the DERS. Emotion dysregulation is a known transdiagnostic factor in the
development and maintenance of anxiety disorders (Blay et al., 2024; Sloan et al., 2017), and
recent research has also demonstrated its role in the perinatal period and association to perinatal
anxiety (Agako et al., 2021). Individuals with greater IU interpret uncertain situations as
threatening, which can heighten anxiety and reliance on maladaptive emotion regulation
strategies, such as reassurance-seeking and thought suppression (Sahib et al., 2024). By targeting
IU directly, CBT-IU may reduce the perceived threat of uncertainty, thereby decreasing the need
for unhelpful emotion regulation strategies. As individuals build greater tolerance for uncertainty
and the distress it evokes, they may be become better equipped to engage in flexible and adaptive
responses, in place of maladaptive emotion regulation strategies. This may explain why CBT-IU
was more effective than CAU in reducing emotion dysregulation. Although CBT-IU was
effective in reducing IU, anxiety, worry, and emotion dysregulation, it did not lead to significant
reductions in depression scores (EPDS) compared to CAU. One likely explanation is that the
CBT-IU protocol did not directly target depression symptoms, as it focused primarily on
addressing IU. Additionally, baseline depression scores in our sample were relatively low, which
may have limited the potential for observable changes. Lastly, high treatment satisfaction among
CBT-IU participants further underscores its feasibility and acceptability. All participants
endorsed the treatment as helpful, with the majority rating it as “excellent” and stating that they

would recommend it to others. These results suggest that pregnant individuals with heightened
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IU who may be at risk of postpartum anxiety are not only willing to engage in a brief
intervention but also perceive it as valuable and effective.
4.5.1 Limitations

There are some limitations that should be considered when interpreting these findings.
The sample size was relatively small and primarily composed of individuals from similar
demographic backgrounds, which may limit generalizability. As this was a proof-of-concept
trial, we were interested in determining any initial evidence of effectiveness of CBT-1U in
reducing risk of postpartum anxiety disorder onset. The follow-up period was limited to 6 — 12
weeks postpartum, and therefore longer-term outcomes remain unknown. Additionally, given the
timeline we used provisional diagnostic criteria for certain DSM-5 anxiety disorders (e.g., GAD)
and as such, we do not know whether full diagnostic criteria that includes the minimum 6-month
duration of symptoms would be met if participants were followed. While standardized
procedures were used, a limitation of this study is that assessors were not blinded to group
allocation, which may have introduced a potential risk of unconscious bias. Future larger,
blinded trials with additional postpartum timepoints (e.g., 6 months, 12 months postpartum) are
needed to confirm the effectiveness of CBT-IU for preventing anxiety disorders during the
postpartum. Additionally, while CAU served as the comparison condition, it is not known
whether CBT-IU’s benefits were due to its specific components or the structured support it
provided. Future studies would benefit from a comparison of CBT-IU to other forms of
structured support (e.g., psychoeducation) that do not include active CBT-IU components.
4.6  Conclusion

Although postpartum anxiety is associated with a range of negative outcomes for both the

individual and their infant, research to date has not focused on preventative interventions for
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those at increased risk of developing anxiety disorders during the postpartum period. This study
provides initial evidence that targeting IU through a brief CBT protocol during pregnancy may
reduce the risk of developing anxiety disorders in postpartum individuals with elevated U
during pregnancy. These findings underscore the potential of targeting psychological
vulnerability factors, such as IU, to prevent the onset of anxiety during the postpartum, which is
already a time marked by increased uncertainty and vulnerability. This study highlights the value
of promoting prevention by providing support and tools to perinatal individuals who are at risk
of developing an anxiety disorder, rather than waiting until symptoms become significantly
distressing and interfering.
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5.1 Summary of Findings

The perinatal period is marked by profound change and uncertainty and is a well-known
period of increased psychological vulnerability (Anderson et al., 2017; Awini et al., 2023;
Giardinelli et al., 2012; Munk-Olsen & Agerbo, 2015; Womersley & Alderson, 2024). Anxiety
disorders are now recognized as the most prevalent mental health condition during the perinatal
period, with prevalence rates estimated to be between 15% and 25% (Dennis et al., 2017,
Fawcett et al., 2019; Roddy Mitchell et al., 2023). Although anxiety disorders during the
perinatal period are associated with a wide range of adverse outcomes, research in the prevention
of anxiety disorders remains notably limited. In contrast to the more extensive literature on the
prevention of postpartum depression, research focused on preventing anxiety disorders during
the perinatal period based on known risk factors remains limited, highlighting a significant gap
in the field.

Among the risk factors identified in perinatal anxiety research, IU stands out as a
modifiable risk factor that is also an important mechanism in anxiety disorders in general
populations (e.g., Bomyea et al., 2015; Ladouceur et al., 2000; Meeten et al., 2012). Little is
known however, as to whether targeting a modifiable risk factor such as IU during pregnancy
can prevent the onset of anxiety disorders in the postpartum period. This program of research
sought to: (1) validate a clinically meaningful self-report measure assessing IU to improve
detection of anxiety disorders during the perinatal period and identify individuals who may be at
increased risk of such disorders; (2) develop a CBT protocol targeting IU during pregnancy for
individuals identified as high risk based on IU levels; and (3) evaluate the effectiveness of this

CBT for IU protocol in preventing the onset of anxiety disorders during the postpartum period.
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5.1.1 Study One

Given previous research identifying IU as a risk factor for anxiety worsening in the
postpartum period (Furtado et al., 2019), study one sought to validate a widely used and
clinically meaningful measure, the 27-item IUS (Buhr & Dugas, 2002; Freeston et al., 1994), in a
perinatal sample. Specifically, we examined the psychometric properties of the IUS in a perinatal
population. We also aimed to identify a clinically meaningful cut-off score on the IUS that could
be used to improve detection of anxiety disorders in perinatal individuals.

Our analyses supported the use of the IUS as a screening tool for anxiety disorders during
the perinatal period, demonstrating strong psychometric properties. The IUS demonstrated
excellent internal consistency and good test-retest reliability, and we found evidence of both
convergent validity with commonly used measures of anxiety, worry, and emotion regulation,
and discriminant validity with a depression measure. Lastly, this study identified an optimal
clinical cut-off score of 64 or greater on the IUS, which demonstrated excellent accuracy in
detecting anxiety disorders during the perinatal period. While the role of IU in anxiety disorders
has been well-established in the general population (e.g., Carleton, 2012; Counsell et al., 2017;
Dugas & Robichaud, 2007; Morriss et al., 2023) and more recently recognized as a risk factor for
anxiety worsening in the postpartum period (Furtado et al., 2019), this was the first study to
specifically evaluate the IUS as a screening tool for anxiety in perinatal individuals. This study
adds to the limited research on validated screening tools for anxiety during the perinatal period
by demonstrating the clinical utility of the IUS.

5.1.2 Study Two
Study two was a study protocol outlining a proof-of-concept randomized controlled trial

designed to evaluate a novel CBT protocol targeting IU during pregnancy. As part of this study,
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we developed a brief, six-session, individual CBT for IU protocol, including complete therapist
and participant workbooks to guide delivery. The session content was developed based on
previous CBT for IU protocols used in non-perinatal populations (Dugas et al., 2022; Hebert &
Dugas, 2019; Robichaud, 2013; van der Heiden et al., 2012), as well as a CBT for perinatal
anxiety protocol for perinatal specific psychoeducation (Green et al., 2018).

Study two was built upon our findings from study one, which supported the use of the
IUS as a valid screening tool. We were specifically interested in determining whether we could
identify perinatal individuals who met the optimal clinical cut-off score on the IUS (64 or
greater) but did not currently meet diagnostic criteria for an anxiety disorder. These individuals
would be classified as high risk based on their elevated IU, a known risk factor for postpartum
anxiety worsening (Furtado et al., 2019). This study focused on developing the detailed study
methodology and procedures, along with the session-by-session CBT for IU content, prior to
evaluating its effectiveness in preventing anxiety disorder onset during the postpartum among
high risk pregnant individuals in study three.
5.1.3 Study Three

Study three involved conducting the proof-of-concept randomized controlled trial
designed to evaluate the effectiveness of the CBT for IU protocol in preventing the onset of
anxiety disorders in the postpartum period. We were interested in determining whether CBT for
IU could reduce the risk of anxiety disorder onset in the postpartum period, compared to care as
usual. Specifically, we examined: (1) the proportion of perinatal individuals in each group (CBT-
IU and CAU) who met diagnostic (or provisional) criteria for an anxiety and/or related disorder
in the postpartum period; (2) changes in IU over time between CBT-IU and CAU; and (3)

changes in anxiety, worry, and depression symptoms, as well as emotion regulation.
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Results from this study provide strong preliminary support for the effectiveness of a
CBT-IU protocol in preventing the onset of anxiety disorders in the postpartum period. Notably,
none of the participants in the CBT-IU group met diagnostic criteria for an anxiety and/or related
disorder postpartum, compared to 31.6% in the CAU group. Further, the CBT-IU group
exhibited significantly greater reductions in IU, worry, and anxiety, as well as significant
improvements in emotion regulation.

This study aligns with prevention strategies established in the perinatal depression field,
where identifying individuals at increased risk of postpartum depression, based on known risk
factors, and providing psychological interventions, such as CBT, have been shown to prevent the
onset of postpartum depression (Force USPST et al., 2019; O’Connor et al., 2019; Vigod et al.,
2025). Similarly, our findings suggest that delivering a brief CBT protocol to individuals
identified as high risk based on elevated IU, a risk factor for anxiety worsening in the
postpartum, can significantly reduce the risk of anxiety disorder onset during the postpartum
period.

The results of this study highlight the potential of a preventative strategy targeting IU, a
well-recognized psychological risk factor, as an effective approach to reducing the onset of
anxiety disorders in the postpartum in individuals with increased vulnerability during pregnancy.
If these findings are replicated in a larger randomized controlled trial, they would support the
broader implementation of a preventative strategy for perinatal individuals identified as high risk
for anxiety disorders in the postpartum based on elevated IU across perinatal mental health
services. This study is a major step forward in addressing a significant gap in anxiety disorder
prevention research during the perinatal period by providing robust proof-of-concept evidence

for a targeted, risk-based prevention strategy.
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5.2 Significance

Together, these studies help us to better understand the role of IU in the perinatal period,
both in improving symptom detection, as well as a target for preventing anxiety disorders in the
postpartum period. Building on prior research identifying IU as a risk factor for anxiety
worsening in the postpartum (Furtado et al., 2019), we further examined the role of IU in the
perinatal period by validating a widely used measure of IU. An optimal clinical cut-off score was
identified with strong psychometric properties and diagnostic accuracy for detecting anxiety
disorders during this time. This research contributes to the limited literature on psychometrically
sound screening tools for anxiety during the perinatal period and provides clinicians with a
validated measure to help identify individuals at risk of anxiety disorders during the perinatal
period. More broadly, this research addresses a critical gap in the field of perinatal mental health
care, specifically in the detection of anxiety disorders during the perinatal period. Despite their
high prevalence and adverse outcomes, anxiety disorders during the perinatal period are often
overlooked in clinical settings, where screening efforts have historically focused on postpartum
depression. One contributing factor may be the tendency to normalize heightened anxiety during
the perinatal period, as it is commonly viewed as an expected response to the inherent
uncertainties of pregnancy and the postpartum. These uncertainties may include not knowing
how childbirth will unfold, whether the baby will be healthy, how one’s sense of identity and
relationships may change, and how well one will adapt to the physical and emotional demands of
parenthood. While some degree of anxiety and worry are indeed common and adaptive, this
over-normalization can obscure clinically significant anxiety symptoms, delay detection, and
ultimately lead to poorer outcomes. Given that IU is a well-established risk factor for anxiety

disorders and more recently associated with anxiety worsening in the postpartum, our validation
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of the IUS provides a practical and evidence-based tool to enhance screening during the perinatal
period. This research also helps bridge the gap between theory and practice by providing
clinicians with a reliable, validated tool that assesses a central mechanism underlying anxiety. Its
brief 27-item format, which can be completed in under five minutes, makes it a practical and
efficient measure for enhancing symptom detection. This is particularly valuable in healthcare
settings where time and resources for more comprehensive screening and assessment throughout
the perinatal period are limited and often not feasible, such as during routine perinatal
appointments in primary care, midwifery, or obstetric clinics.

Having established a method to identify individuals at increased risk of anxiety disorders
during the perinatal period, this research progressed by developing and evaluating a targeted,
preventative strategy. Our findings provide initial support for the effectiveness of a brief, CBT-
IU protocol in preventing the onset of anxiety disorders in the postpartum among pregnant
individuals who may be at increased risk. These findings also align with successful prevention
efforts in the postpartum depression field, where identifying individuals based on known risk
factors and providing psychological interventions has been shown to reduce the likelihood of
postpartum depression onset. By targeting a recognized risk factor, this research offers a novel,
risk-based strategy for preventing anxiety disorders in the postpartum period in individuals at
increased risk of such disorders.

Prevention is especially important during the perinatal period, as this is already a time of
increased psychological vulnerability, particularly when underlying risk factors, such as
heightened U, may be present in the absence of clinically significant anxiety symptoms. Relying
solely on treatment after anxiety disorder onset can delay support and increase the risk of more

severe and persistent difficulties and functional impairment. By addressing risk factors before

137



Ph.D. Thesis, Psychology, Neuroscience & Behaviour, McMaster University Furtado M. A.

clinical symptoms emerge, this approach aims to reduce the incidence of anxiety disorders
during the perinatal period and lessen their potential impact on functioning, well-being, and
infant outcomes. While further research is needed to replicate and extend these findings, our
research offers strong preliminary evidence that targeting IU through a brief, structured protocol
may serve as a promising, effective preventative strategy. Ultimately, this research highlights the
importance of shifting toward prevention-focused models of care that prioritize reducing risk of
symptom onset before distress and impairment arise, enabling more timely and effective support
that improves outcomes for perinatal individuals and their families.
5.3  Limitations and Future Directions

In addition to the limitations presented for each individual study, there are additional
limitations of the larger program of research that should be considered. One limitation is the
differing definition of the postpartum period across studies, specifically between study one with
studies two and three. The shorter timeframe for studies two and three was selected based on the
postpartum period definition noted by O’Hara and Wisner (2014) for several reasons. This
timeframe was selected to support feasibility, reduce attrition in the context of a proof-of-concept
trial, and capture the early onset of anxiety disorders in the postpartum period. It’s also important
to note that there are conflicting definitions of the postpartum period throughout the literature,
ranging from four weeks postpartum (American Psychiatric Association, 2022), to three months
(O’Hara & Wisner, 2014), six months (Dennis et al., 2017), and up to 12 months postpartum
(O’Hara & Wisner, 2014). Given these discrepancies, future research should include longer-term
follow-up extending through the first 12 months postpartum, which represents the most inclusive

definition, to evaluate the long-term outcomes more comprehensively for perinatal individuals
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and whether the CBT-IU protocol effectively prevents the onset of anxiety disorders across the
entire postpartum period.

Another limitation to consider is the demographic homogeneity of the study samples,
which primarily consisted of White, highly educated, cisgender women. The underrepresentation
individuals from diverse sociodemographic backgrounds limits the extent to which our findings
can be generalized. This is an important consideration given that research that has demonstrated
that sociodemographic risk factors (e.g., lower education, lower SES) are associated with an
increased risk for anxiety worsening during the perinatal period (Furtado et al., 2018; Leach et
al., 2017). While research on IU across diverse demographic groups is limited, one recent study
(Sadeh & Bounoua, 2023) found that IU may be a stronger predictor of psychiatric symptoms
(not limited to anxiety) among Black adults compared to White adults. Replicating our study
findings in more diverse sociodemographic populations is therefore needed to better understand
the role of IU across groups and to determine whether the CBT-IU protocol is equally effective
across diverse populations.

A key strength of this program of research is its focus on the perinatal population, which
is significantly underrepresented in the anxiety literature when compared to the general
population. Nevertheless, while IU is a well-established risk and maintenance factor for anxiety
disorders in the general population (Carleton, 2012; Counsell et al., 2017; Dugas & Robichaud,
2007; Gentes & Ruscio, 2011; Gu et al., 2020; Morriss et al., 2023; Wilson et al., 2023) with the
IUS being widely used, there is currently no recommended clinical cut-off score for anxiety
screening outside the perinatal context. Therefore, it is unclear whether the cut-off score
identified in study one would generalize to non-perinatal populations, or if different thresholds

are necessary. The effectiveness of the CBT-IU protocol as a preventative strategy outside the
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perinatal period also remains unknown. Future studies should determine whether an optimal cut-
off score exists for the IUS in non-perinatal populations to improve anxiety symptom detection.
If our findings are confirmed in a large, well-powered RCT, then the applicability and
effectiveness of CBT-IU as a potential preventative strategy in the general population should be
examined.

While the present program of research focused on IU, other transdiagnostic risk factors,
such as anxiety sensitivity, should be considered for future research. Anxiety sensitivity refers to
the tendency to fear anxiety-related sensations (e.g., heart racing, sweating) due to interpreting
these sensations as harmful (Reiss, 1985). Within the perinatal population, anxiety sensitivity has
been shown to be positively associated with anxiety symptoms, pregnancy-specific anxiety, and
fear of childbirth (Zimmerman et al., 2025). Future research would benefit from investigating
whether anxiety sensitivity can improve the detection of anxiety disorders during the perinatal
period and serve as an effective prevention target, similar to IU. Enhancing our understanding of
these risk factors could further improve early identification and contribute to the development of
additional preventative interventions.

Finally, an important direction for future research is to examine the broader impact of the
CBT-IU protocol on outcomes beyond perinatal mental health, especially given the wide range
of adverse outcomes associated with anxiety disorders during the perinatal period. Future
research should investigate whether targeting IU through CBT during pregnancy also leads to
positive effects on an individual’s self-esteem and confidence in their parenting, infant bonding,
and child developmental outcomes such as temperament and emotional well-being. Exploring
these areas would offer a more comprehensive understanding of the broader impact CBT-IU may

have for both the perinatal individual and their child.

140



Ph.D. Thesis, Psychology, Neuroscience & Behaviour, McMaster University Furtado M. A.

5.4  Conclusions

This program of research examined the role of IU during the perinatal period, making
important contributions to both the detection and prevention of anxiety disorders during the
perinatal period. It offers clinicians a validated, clinically meaningful measure to better identify
perinatal individuals at risk of anxiety disorders during the perinatal period. In doing so, this can
help facilitate early symptom detection and timely intervention, in turn reducing the adverse
outcomes known to be associated with anxiety experienced during this time. The development
and preliminary evaluation of a targeted CBT-IU protocol offers promising proof-of-concept
evidence that addressing IU during pregnancy for individuals at increased risk, may decrease the
onset of anxiety disorders during the postpartum period. These studies fill gaps in the perinatal
anxiety literature, where validated screening tools and effective preventive strategies remain
limited. Overall, this program of research highlights the value of proactive and prevention
focused approaches during a period already characterized by heightened uncertainty and

psychological vulnerability.
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