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Abstract
Ambiguity is inherent to the therapeutic process and can be a catalyst for the significant stress
experienced during clinical training. The ability to tolerate ambiguity is a key characteristic of
master therapists and has been associated with clinician well-being as well as therapeutic
outcomes and satisfaction. As such, scholars have previously suggested that ambiguity tolerance
(AT) is something that must be developed in counsellors-in-training (CITs) over the course of
their education. There have been several suggestions on how to enhance AT, from unstructured
courses and assignments to engaging in surrealist art to discussing ambiguity in supervision.
However, empirical exploration of such strategies is limited in the current literature. More
recently, researchers have turned to mindfulness and compassion-based strategies as a tool for
self-care with CITs; highlighting its benefits on well-being and clinical work in both the short
and long-term. Interestingly, some qualitative studies have also highlighted their potential in
cultivating AT. While there has been some work highlighting the conceptual intersections
between mindfulness, compassion, and AT, there is generally a dearth of empirical literature and
the findings have been equivocal. Thus, this dissertation sought to elucidate the relationship
between mindfulness, compassion, and AT to develop a mindfulness and compassion-based
training for CITs that emphasizes the cultivation of AT. The first study was a meta-analysis of 38
randomized controlled trials (RCT) that examined the impact of meditation or mindfulness
training on healthcare professionals and trainees. Findings supported the use of such
interventions in improving well-being and reducing stress, highlighted the differing effects of
training type on outcomes, and suggested the importance of tailoring training to the specific
population. The second study examined the associations between two forms of Western

mindfulness (meditative and Langer) and self-compassion with AT as well as the effect of a brief
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mindfulness induction on AT using a RCT design. 165 undergraduate students participated, and
the findings suggest that a brief induction is likely insufficient in increasing AT and that
interventions should perhaps combine both conceptualizations of mindfulness. The final study
assessed the impact of a six-week mindfulness and compassion program on 23 CITs from across
Canada. This training was designed for CITs and emphasized the exploration of ambiguity in
clinical work. Results of this pilot study suggested it is feasible and acceptable for CITs.
Increases in AT, mindfulness, and self-compassion were found at post-training and at three-
month follow-up. A general discussion follows the presentation of the three manuscripts,
highlighting the research and clinical implications of the three studies, identifying limitations,
and offering directions for further research.

Keywords: ambiguity tolerance, compassion, counsellors-in-training, Langer

mindfulness, meditative mindfulness
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Résumé
L'ambiguité est inhérente au processus thérapeutique et peut étre un catalyseur du stress vécu
durant la formation clinique. La capacité a tolérer I'ambiguité est une caractéristique des
thérapeutes expérimentés qui a été associée au bien-étre des cliniciens ainsi qu'aux résultats
thérapeutiques et a la satisfaction des clients. C’est la raison pour laquelle les chercheurs ont
suggéré que la tolérance a I'ambiguité (TA) doit étre cultivée chez les stagiaires cliniciens (SC)
durant leur formation clinique. Plusieurs stratégies ont été suggérées pour améliorer la tolérance
a l'ambiguité. Parmi ces stratégies sont des cours et devoirs non structurés, de l'expérimentation
avec de l'art surréaliste, et des discussions sur I'ambiguité durant la supervision clinique.
Cependant, 1'évaluation empirique de ces stratégies demeure limitée. Récemment, les chercheurs
se sont penchés sur les stratégies basées sur la pleine conscience et sur la compassion comme
outils d'autogestion de la santé mentale des SC, soulignant leurs avantages sur le bien-étre et sur
le pratique clinique a court et a long terme. De plus, certaines études qualitatives ont également
souligné le potentiel de telles stratégies pour cultiver la TA. Bien que certains travaux mettent en
évidence des intersections conceptuelles entre la pleine conscience, la compassion et la TA, il y a
peu d’études empiriques et les résultats sont équivoques. Ainsi, cette thése vise a élucider la
relation entre la pleine conscience, la compassion et la TA dans le but de développer un
programme basé sur la pleine conscience et la compassion pour cultiver la TA chez les SC. La
premiére étude est une méta-analyse de 38 essais controlés randomisés (ECR) qui ont examiné
I'impact de la méditation ou de la formation a la pleine conscience sur les professionnels de la
santé et les stagiaires cliniciens. Les résultats soutiennent 1'utilisation de telles interventions pour
améliorer le bien-étre et réduire le stress parmi les professionnels et les stagiaires. Les résultats

soulignent I’impact du type de formation sur les résultats et suggerent I'importance d'adapter la
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formation a la population visée. La deuxiéme étude a examiné le lien que I’autocompassion et
deux formes de pleine conscience occidentale (méditative et celle de Langer) ont avec la TA,
ainsi que I'effet d'une bréve induction a la pleine conscience sur la TA en utilisant un devis
d'ECR. 165 étudiants de premier cycle ont participé a I’étude et les résultats suggérent qu'une
bréve induction ne suffit probablement pas a augmenter la TA et que les interventions devraient
éventuellement combiner les deux conceptualisations de la pleine conscience. La derniére étude
a évalu¢ I'impact d'un programme de six semaines sur la pleine conscience et la compassion
aupres de 23 SC de plusieurs régions du Canada. Cette formation a été concue pour les SC et a
mis l'accent sur la cultivation de l'ambiguité dans la pratique clinique. Les résultats de cette étude
pilote suggerent que le nouveau programme est faisable et acceptable pour les SC, et que des
augmentations de la TA, de la pleine conscience et de I'autocompassion ont été constatées a la
suite de la formation et lors du suivi de trois mois. Une discussion générale suit la présentation
des trois manuscrits, soulignant les implications cliniques et celles sur la recherche des trois
études, identifiant les limites et suggérant des directions pour de futures études.

Mots-clés : compassion, pleine conscience de Langer, pleine conscience méditative,

stagiaire clinicien, tolérance a I'ambiguité
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Introduction

Working in the mental health field can be a rewarding experience but also one that is
emotionally and psychologically exhausting (Mann, 2004). Previous research has highlighted
how mental health practitioners experience risk of anxiety, burnout, compassion fatigue,
depression, psychological distress, and stress (e.g., Cohen & Collens, 2013; Figley, 2002a;
Laverdiere et al., 2018; Radeke & Mahoney, 2000). Unmanaged, these issues can further impact
clinical care and organizational functioning (e.g., employee turnover; Morse et al., 2012;
O'Connor, 2001). Counsellors-in-training (CITs; referring to any student completing studies to
become a licensed mental health professional) also experience anxiety, burnout, compassion
fatigue, depression, and stress (Cushway, 1992; El-Ghoroury et al., 2012; Kumary & Baker,
2008; Myers et al., 2012; Pakenham & Stafford-Brown, 2012; Richardson et al., 2020; Rummell,
2015). However, they are perhaps especially vulnerable (when compared to their professional
counterparts) as graduate school is notably one of the most difficult periods in a counselling
career (Nelson et al., 2001; Shapiro et al., 2007; Shen-Miller et al., 2011).

One major catalyst for the challenges and stress faced by CITs is ambiguity (Jahn &
Smith-Adcock, 2017; Levitt & Jacques, 2005; Pakenham & Stafford-Brown, 2012; Pica, 1998;
Skovholt & Rennestad, 2003). Ambiguity arises in experiences that are novel, complex,
insoluble, and/or incomplete (Budner, 1962; McLain et al., 2015), and it is inherent to clinical
work and training. Counselling is both an art and a science that brings together several complex
beings (i.e., counsellor and clients) with their own diverse and rich psychological and emotional
worlds (Skovholt & Rennestad, 2003). Attempting to understand and help another person is not a
linear process, and there are many active variables that require attention within a session (e.g.,

body language, countertransference, facial expression). There are also many ways in which one
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can work with a client, and there is a need for flexibility when known strategies are unsuccessful.
Training is also fraught with ambiguity and is compounded by the number of roles occupied by
CITs (Myers et al., 2012). Generally, CITs are often unprepared for the level of ambiguity they
will experience in clinical work (Pica, 1998).

Ambiguity tolerance (AT) is a personality trait that predicts the way one reacts to
ambiguity in the short and long term (McLain et al., 2015). Individual reactions can range from
viewing ambiguity as desirable to experiencing it as threatening and can manifest in the
emotional, cognitive, and/or behavioural domains (Budner, 1962; Grenier et al., 2005; McLain,
1993). Generally, correlational research highlights the impact of AT on intrapersonal and
interpersonal functioning, coping strategies, diversity acceptance (e.g., ethnocentric and
authoritarian views), and decision making (see summaries by Furnham & Marks, 2013; McLain
et al., 2015). For those in the mental health field, AT is a characteristic of master therapists and is
notably linked to better communication skills, greater work satisfaction, and lower perfectionism
(Brams, 1961; Gruberg, 1969; Jones, 1974; Wittenberg & Norcross, 2001). Many have
emphasized the importance of developing AT in clinical training and have highlighted strategies
such as addressing and normalizing ambiguity in supervision, creating student mentorships,
encouraging reflective writing, using ambiguous teaching methods, and supporting engagement
in personal therapy (Jahn & Smith-Adcock, 2017; Levitt & Jacques, 2005; Pica, 1998; Skovholt
& Rennestad, 2003; Winborn & Martinson, 1965). However, how much this topic is actually
discussed in clinical training remains unclear, and there is a dearth of research that examines how
AT is cultivated in CITs and what methods are effective (Jahn & Smith-Adcock, 2017).

Another emerging and promising strategy for enhancing AT is mindfulness and

compassion training (Bohecker et al., 2016; Christopher & Maris, 2010). Such trainings have
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been previously used with CITs and have been found to support self-care practice and increase
well-being (Rudaz et al., 2017; Shapiro et al., 2007; Testa & Sangganjanavanich, 2016).
Mindfulness can be conceptualized via two schools of Western thought: 1) meditative
mindfulness (MM) originated from Buddhist philosophy, and it emphasizes purposeful and
nonjudgmental awareness and attention to one’s internal and external states (Kabat-Zinn, 1991),
and 2) Langer mindfulness (LM) developed from socio-cognitive theory, and it emphasizes
active and effortful attention to one’s current external environment such that one is engaging
with multiple perspectives openly and flexibly (Langer, 1989). While MM uses meditation as a
means of cultivating mindfulness, LM utilizes brief induction tasks that target a key component
in its definition (e.g., producing novelty by asking the individual to determine several novel uses
for a common object). Compassion is also derived from Buddhism and can be directed to both
the self and others. Strauss et al. (2016) suggested that compassion is an affective, cognitive, and
behavioural process through which one recognizes and understands the universality of suffering,
experiences empathy and emotional resonance for the suffering experienced by a person
(whether self or other), tolerates one’s emotional reaction to remain open and accepting of the
suffering, and acts to alleviate suffering. There are many strategies that have been developed to
foster compassion (e.g., self-compassion break and loving-kindness meditation).

Conceptual work by several researchers have highlighted the relationship between AT,
MM, and LM. For example, Anxiety/Uncertainty Management Theory suggests that when
attempting to manage ambiguity and anxiety arising from cultural adjustment, LM can aid in the
cognitive process by supporting the individual in being open to novelty (Gudykunst, 1998). It is
further suggested that meditation can aid in the management of anxiety. In a study examining

how rural nurses tolerate ambiguity, Knight et al. (2016) highlighted mindfulness as a key
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component as it helps maintain awareness of oneself and different perspectives when making
decisions. Correlational research suggests a positive relationship between AT, MM, LM, and
self-compassion (Fulton, 2016; Hitsuwari & Nomura, 2021; Ie et al., 2012; Robinson, 2019).
Furthermore, qualitative work by Christopher and Maris (2010) and Bohecker et al. (2016)
highlighted the impact of mindfulness training (via an elective course and experiential group
respectively) on CITs’ observation and reactiveness towards ambiguity as well as their skill
navigating ambiguity. Taken together, there is some evidence that highlights how learning and
practicing mindfulness and compassion may enhance AT.

However, the empirical research is very limited and does not explore 1) differences
between MM, LM, and compassion on their relationships with AT, 2) the effects of short-term
inductions versus comprehensive trainings on AT, and 3) how a combination of MM, LM, and
compassion training may impact CITs” AT and overall well-being in the short and long-term.
Thus, the overarching goals of this dissertation are to understand the relationship between AT,
mindfulness, and compassion and then to apply this knowledge in developing a mindfulness and
compassion-based intervention for CITs that emphasizes AT development.

Research Objectives

Chapter 1 of this dissertation is a thorough literature review that critically examines the
literature on AT and mindfulness and highlights similarities between these two constructs. The
review will also emphasize the discussion of AT and mindfulness within the CIT literature.

Chapter 2 (Mindfulness training for healthcare professionals and trainees: A meta-
analysis of randomized controlled trials) assesses the effectiveness of meditation and
mindfulness-based training on healthcare professionals and trainees. This study examines the

impact of mindfulness training on a variety of distress and well-being related outcomes, helps
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establish the benefits of using mindfulness intervention with CITs, and offers guidance in
developing a novel training program.

Chapter 3 (Cultivating Ambiguity Tolerance through Mindfulness: An Induction
Randomized Controlled Trial) assesses the relationship between mindfulness, self-compassion,
and AT cross-sectionally as well as examines the impact of a brief mindfulness induction on AT
compared to a control. This study highlights how a model combining both Western approaches
of mindfulness (meditative and Langer) accounts for more variance in AT than separately;
suggesting training programs should integrate both approaches. Additionally, it appears that a
brief induction is not sufficient in enhancing AT.

Chapter 4 (Enhancing ambiguity tolerance in counsellors-in-training: A pilot program)
assesses the feasibility and acceptability of a novel mindfulness and compassion training
program designed specifically for CITs. This pilot study builds on the findings of Chapter 2 and
3, and it examines the impact of the program on three dimensions of AT and other distress and
well-being related outcomes.

Bridging Chapters are found between each manuscript to highlight how each study helps
to inform the direction and design of the others.

Finally, Chapter 5 is a general discussion of the three studies; noting any key conclusions
and implications that can be drawn from this body of research. This chapter further highlights the

limitations of the studies and describes opportunities for future directions.
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Chapter 1: Literature Review

There are two main literatures to be examined in this review: 1) ambiguity tolerance and
2) mindfulness and compassion. These concepts will be defined, strategies for their enhancement
will be clarified, and their effects on well-being will be summarized. As both fields of study have
vast research backgrounds, emphasis will be placed on highlighting the literature as it pertains to
counsellors-in-training (CITs). A conceptual intersection of ambiguity tolerance, mindfulness,
and compassion will be proposed, and evidence for their relationship will also be presented. The
limitations of the current literature will also be highlighted as to support the objectives of this
dissertation.
Ambiguity Tolerance
Ambiguity in Clinical Training

Facing ambiguity is a ubiquitous task in life and impossible to avoid in therapy (Bordin,
1955; Gruberg, 1969; Jahn & Smith-Adcock, 2017; Quinlan et al., 2021; Skovholt & Rennestad,
2003). Most simply, an experience is ambiguous when it contains 1) unfamiliar information, 2)
complex information, 3) contradictory or insoluble information, and/or 4) incomplete
information (Budner, 1962; McLain, 1993). Reflecting on the process of therapy, human beings
are innately complex, and counsellor and client(s) come together to resolve challenging
psychological concerns while managing the intrapersonal and interpersonal interactions of their
histories, intersectional identities, and worldviews. More layers of ambiguity are added
depending on the number of clients involved in the therapy (e.g., couples or family therapy for
which members may have competing interests to navigate), the risk of the client harming
themselves or others, the complexity of the client’s presenting concerns and diagnoses, and the

need to manage ethical dilemmas (Quinlan et al., 2021). In addition, the therapeutic relationship



AMBIGUITY TOLERANCE AND MINDFULNESS 20

is always evolving, and counsellors must attend to many active session variables in session while
holding a constant stream of information that is communicated both verbally and nonverbally
(Skovholt & Starkey, 2010). This process can be chaotic and confusing; with ambiguity being a
source of anxiety for both therapist and client (Bordin, 1955; Skovholt & Starkey, 2010).

For CITs, their lack of experience makes the counselling process and their clients’
presenting problems largely novel. They are further attempting to learn, integrate, adapt, and
apply knowledge and skills from multiple sources with clients while managing their own
reactions and boundaries as well as facing the pressure of evaluation (Levitt & Jacques, 2005;
Skovholt & Rennestad, 2003). Unlike their professional counterparts, CITs’ professional identity
and theoretical framework is generally fragile and incomplete which can make ambiguity harder
to navigate. In addition, CITs face ambiguity due to the many positions they occupy in clinical
training (Myers et al., 2012). As graduate students, they are working to meet academic
requirements and expectations, accepting critical feedback, and managing complex supervisory
and collegial relationships (Jahn & Smith-Adcock, 2017; Levitt & Jacques, 2005; Ronnestad &
Skovholt, 2003; Skovholt & Rennestad, 2003). They may also face discomfort with moving from
concrete learning models with clear answers and structured courses to ones emphasizing
multiplistic thinking, trial-and-error and unstructured assignments (Levitt & Jacques, 2005). In
their personal lives, CITs must renegotiate familial and social dynamics, reconcile their
professional and personal (e.g., child, friend, sibling, parent, partner) identities, and establish
new boundaries (Jahn & Smith-Adcock, 2017). This process can be potentially stressful and
conflictual. For example, it can be difficult navigating the line between expressing empathy and
compassion as a supportive friend versus as a counsellor. Furthermore, there may be feelings of

1solation due to the confidential nature of this work. Much of the CIT’s work life cannot be



AMBIGUITY TOLERANCE AND MINDFULNESS 21

shared nor be fully understood in personal relationships. The establishment of supportive
professional networks is important; however, it can also create challenges. CITs must reconcile
being colleagues, research collaborators, friends, and competitors (e.g., for funding or
internships), and one of the barriers to accessing mental health care in graduate students can be
stigma amongst peers (Rummell, 2015).

Although ambiguity can be overwhelming, it is also a necessary therapeutic variable.
Ambiguity arguably facilitates deeper understanding of clients’ emotions and motivations,
effectiveness of interpretations, relational depth, and transference responses (Bordin, 1955; Stone
& Shertzer, 1963). Furthermore, ambiguity creates opportunities for growth and developing
meaning as both require challenging oneself, disrupting comfort, and risk taking. Taken together,
learning to tolerate ambiguity is a critical task for CITs and helping them do so should be a key
component of clinical training (Eriksen & McAuliffe, 2006; Jahn & Smith-Adcock, 2017; Levitt
& Jacques, 2005; Pica, 1998; Skovholt & Rennestad, 2003).

Definition

The reaction individuals have to ambiguity in the short and long term is predicted by a
personality variable known as ambiguity tolerance (AT; Furnham & Marks, 2013; McLain et al.,
2015). AT was initially conceptualized by Frenkel-Brunswik (1949) who examined its role in the
way people form judgments of others and the relationship between it and authoritarianism. Those
more tolerant of ambiguity display greater acceptance of cognitive and emotional ambivalence
and flexibility, while those more intolerant utilize a dichotomous and rigid cognitive style such
that they contain ambiguity by narrowing their awareness, seeking what is familiar, and
maintaining their beliefs despite contradictory evidence. This definition has been refined over the

years with Budner (1962) describing AT as one’s reaction to ambiguity and tendency to interpret
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it as attractive or aversive, and Norton (1975) clarifying the types of stimuli that can bring about
ambiguity and the differences in individual perception of whether a stimulus is ambiguous. More
recently, McLain (1993) defined AT as a “a range, from rejection to attraction, of reactions to
stimuli perceived as unfamiliar, complex, dynamically uncertain, or subject to multiple
conflicting interpretations” (p. 184). These reactions manifest in affective, cognitive, and
behavioural domains (Bhushan & Amal, 1986; Grenier et al., 2005). Emotions can range from
appreciation and excitement to anger and fear, cognitions can range from acknowledging
ambiguity and being curious to negative self-perception and rigid thinking, and behaviours can
range from approach and seeking support to avoidance and rejection (Grenier et al., 2005; Jahn
& Smith-Adcock, 2017; Quinlan et al., 2021).

Definitions of AT remain equivocal (see review by Furnham & Marks, 2013), and there
is debate on its dimensionality and stability. While there is a tendency to support AT as
unidimensional (e.g., McLain, 2009) but multifaceted (e.g., Herman et al., 2010), others have
suggested it is multidimensional (e.g., Lauriola et al., 2016). Specifically, the three dimensions
are: 1) affective (i.e., feeling discomfort with ambiguity), 2) cognitive (i.e., responding to
ambiguity with moral absolutism and splitting), and 3) epistemic (i.e., approaching and needing
complexity and novelty). Furthermore, some researchers have argued that AT is context-specific
(e.g., Durrheim & Foster, 1997) rather than a personality trait and recommend developing
contextualized measures. Regarding stability, AT may change from experience and over time
(e.g., Helson & Wink, 1992; Ndoja et al., 2020) and can be experimentally manipulated (e.g.,
Endres et al., 2015; Sagioglou & Forstmann, 2013). Geller (2013) further proposed that AT may

exist as both a trait and a state. Perhaps trait AT reflects one’s general attitude and response
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towards ambiguous stimuli while one’s state AT is temporary and differs depending on
contextual factors (e.g., how threatening the stimulus might feel to the perceiver).

Another key issue in defining AT is its relationship with intolerance of uncertainty (see
reviews by Grenier et al., 2005; Rosen et al., 2014). First linked to the literature on worry,
intolerance of uncertainty is conceptualized as a dispositional characteristic reflecting how one
perceives uncertainty and reacts emotionally, cognitively, and behaviourally (Dugas et al., 2004;
Freeston et al., 1994). It appears to be a central construct in conceptualizations for the etiology,
development, and treatment of anxiety disorders like Generalized Anxiety Disorder (Buhr &
Dugas, 2006; Dugas et al., 1998). Conducting a factor analysis of intolerance of uncertainty
measures with a nonclinical population, Birrell et al. (2011) operationalized it as 1) desiring
predictability and 2) incapacitation during uncertainty. It is unsurprising intolerance of ambiguity
and intolerance of uncertainty are used interchangeably in the literature (e.g., Jach & Smillie,
2019) as both involve cognitive processes whereby one perceives and interprets an
ambiguous/uncertain stimulus as threatening and subsequently respond to the stimulus with
anxiety and avoidance (Grenier et al., 2005). Furthermore, empirically, they are moderately to
strongly correlated (e.g., Buhr & Dugas, 2006; Jach & Smillie, 2019; Paralkar & Knutson, 2021).
In an attempt to reconcile intolerance of ambiguity and uncertainty, Hillen et al. (2017)
developed a model that subsumes ambiguity under the umbrella of uncertainty tolerance;
proposing that ambiguity is a source of uncertainty (along with probability and complexity) for
which individuals will respond on affective, cognitive, and behavioural levels.

However, other researchers have pointed to some important differences between
ambiguity and uncertainty. Conceptually, Grenier et al. (2005) proposed a temporal difference

where intolerance of uncertainty is oriented towards future situations and potential negative
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consequences of uncertainty whereas AT is concerned with the present or the here and now
situation. This further suggests ambiguity precedes and may develop into uncertainty (Carleton,
2012; Krohne, 1993). Although this has not been empirically validated (Rosen et al., 2014),
worry (i.e., apprehension of future events) is more strongly associated with intolerance of
uncertainty compared to AT (e.g., Buhr & Dugas, 2006); this fits well with the temporal
hypothesis. Furthermore, there are differences in their prediction of approach and avoidance
coping strategies in the face of academic stress (Paralkar & Knutson, 2021). Compared to
intolerance of uncertainty, intolerance of ambiguity uniquely predicted approach coping
strategies (negative relationship) and was a stronger predictor of avoidant strategies (positive
relationship). Paralkar and Knutson (2021) proposed that ambiguity emerges as a stronger
predictor than intolerance of uncertainty because academic stress is more present-oriented, and
that these findings offer support to the temporal distinction. Finally, correlations between AT,
intolerance of uncertainty, and neuroticism and extraversion highlight interesting patterns. In
Lauriola et al. (2016), the affective dimension appears to mirror intolerance of uncertainty; they
have the strongest correlation compared to the other dimensions and both had similar coefficient
sizes for extraversion (i.e., small to moderate) and neuroticism (i.e., moderate to large). The
cognitive and epistemic dimensions had small to moderate correlations with intolerance of
uncertainty. Furthermore, the cognitive dimension was not correlated with extraversion or
neuroticism while the epistemic dimension had a small correlation with extraversion. These
patterns perhaps reflect how AT and intolerance of uncertainty are related but ultimately distinct
constructs. For this dissertation, the decision to focus on AT is because the target population is
ultimately graduate students who face academic anxieties and stressors that tend to stem from

present-oriented situations (e.g., providing therapy, engaging in supervision and courses, etc.).
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Measurement

AT has been measured using both self-report questionnaires (e.g., Budner, 1962) and
perceptual tasks (e.g., Sagioglou & Forstmann, 2013); however, many of them have been
criticized for having poor psychometric properties (see review by Furnham & Marks, 2013). One
unidimensional measure of AT is the Multiple Stimulus Types Ambiguity Tolerance scale
(McLain, 1993) which was further refined into a shorter second version (McLain, 2009). This is
based on McLain’s (1993) definition of AT and has been found to have strong psychometric
properties. More recently, Lauriola et al. (2016) developed a multidimensional measure of AT
(affective, cognitive, and epistemic dimensions) by analyzing the hierarchical structure of seven
AT questionnaires (comprising of 133 items). It has good psychometric properties and has been
used cross-culturally with American, Italian, and Japanese samples (Hitsuwari & Nomura, 2021;
Lauriola et al., 2016). While these two measures are cross-contextual, measures of AT for
specific contexts like career decisions, cross-cultural research, interpersonal ambiguity, as well
as medical and veterinary students have been developed (Hammond et al., 2017; Hancock et al.,
2015; Herman et al., 2010; Wolfradt et al., 1999; Xu & Tracey, 2015). Lastly, there are currently
no state measures of AT.
Correlates and Effects

Furnham and Marks (2013) conducted a thorough examination of the correlates of AT
and highlighted how this construct has been studied across many fields (e.g., business, education,
healthcare). AT is positively associated with agreeableness, career decision making, curiosity,
conscientiousness, creativity, emotional appraisal of others, empathy, extraversion, heuristic and
complex thinking styles, life satisfaction, openness to diversity and experience, positive affect,

psychological mindedness and well-being, resilience, self-efficacy, and wisdom (e.g., Babaei et
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al., 2021; Beitel et al., 2004; Geller et al., 2021; Hitsuwari & Nomura, 2021; Hwang & Choi,
2020; Ie et al., 2012; Jach & Smillie, 2019; Litman, 2010; Mangione et al., 2018; Park et al.,
2020; Wolfradt et al., 1999; Xu & Tracey, 2015; Zenasni et al., 2008). It is further negatively
associated with anger, authoritarianism, anxiety, burnout, ethnocentrism, external locus of
control, job stress, magical thinking, need for cognitive closure, negative affect, neuroticism,
perfectionism, and worry (e.g., Babaei et al., 2021; Banning, 2003; Beitel et al., 2004; Buhr &
Dugas, 2006; Gértner et al., 2020; Iannello et al., 2017; Jach & Smillie, 2019; Lauriola et al.,
2016; Litman, 2010; Mangione et al., 2018; Van Hiel et al., 2010; Zhaleh et al., 2018).

For therapists, higher AT correlates with lower perfectionism and greater work
satisfaction (Wittenberg & Norcross, 2001). Openness to ambiguity is a characteristic of master
therapists, and it further aids in preventing professional stagnation and premature closure to how
one might conceptualize and work with a client (Jennings et al., 2005). There is also some
research that suggests counsellors with higher AT use a more client-centered (e.g., seeking
clarification, using silence) rather than directive (e.g., advising, evaluating) approach (Gruberg,
1969). The impact on counselling effectiveness is more equivocal; while Gruberg (1969) also
found greater effectiveness when responding to clients (as rated by counselling educators),
Jackson and Thompson (1971) did not. For CITs, AT has been found to correlate with greater
effectiveness in communication and ability to convey empathy and respect (Brams, 1961; Jones,
1974). Clients of CITs with high AT were noted to return to session significantly more often than
those with lower AT albeit there were no differences in client satisfaction (Foote et al., 1975).

Furthermore, there are differences in how therapists might cope with ambiguity. For
example, they might accept their limitations and what they cannot control, develop their self-

awareness, engage in positive and normalizing self-talk, explore different perspectives, prepare
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for ambiguity, reframe ambiguity as something positive, seek supervision and reassurance, as
well as focus more on themselves (e.g., by grounding and remaining present) or the client (e.g.,
by reviewing the case, gathering more information) in session (Jahn & Smith-Adcock, 2017,
Quinlan et al., 2021). They also may feel more positively about ambiguity, experiencing
curiosity, excitement, and hope (Jahn & Smith-Adcock, 2017). These responses reflect approach
and acceptance towards ambiguity and may be more accessible to those with higher AT.

On the other hand, being overwhelmed by ambiguity can bring feelings of anger, anxiety,
despair, inadequacy, frustration, pressure, self-doubt, and shame in CITs (Jahn & Smith-Adcock,
2017). CITs may feel a lack of control over the session and their client’s reactions and reduce
ambiguity by avoiding clients, taking a reductionist or single perspective approach, and clinging
to a manualized process (McAuliffe & Lovell, 2006; Pica, 1998; Quinlan et al., 2021). These
responses are reflective of intolerance towards ambiguity and may lead to the therapist becoming
less attentive, flexible, and sensitive towards their client’s needs (Maguen, 1993; Pica, 1998).
Strategies for Cultivating AT

There have been several suggestions as to how AT may be cultivated. For example,
connecting with one’s humanity, engaging in humanities-related activities (e.g., making art,
reading or writing for pleasure), examining the many meanings of visual artworks, reflective
writing and thinking about the emotional and cognitive effects of ambiguity (i.e., engaging in
metacognitive awareness), and using a case method of teaching (Bentwich & Gilbey, 2017;
Iannello et al., 2017; Luther & Crandall, 2011; Mangione et al., 2018; Nevalainen et al., 2010).
For CITs, Winborn and Martinson (1965) noted ambiguity can be integrated in teaching methods
by not using models or offering direct advice. Rather, educators should allow students to wrestle

with developing their own techniques and critically reflect on all theoretical orientations. Other
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recommendations include having supervisors acknowledge and predict ambiguity early in the
training, encourage learning through practice as well as trial-and-error, facilitate group
discussions that normalize student experiences, and share their personal experiences with
managing ambiguity (Jahn & Smith-Adcock, 2017; Levitt & Jacques, 2005; Pica, 1998; Skovholt
& Ronnestad, 2003). Students can also create student mentorship programs, engage in reflective
writing, and seek personal therapy. In a positive feedback loop, appreciating the positive aspects
of ambiguity (e.g., how it facilitates creativity and growth), deliberately engaging with
ambiguity, and finding meaning in ambiguity can foster confidence and hope about managing
future ambiguity (Boss, 2006; Jahn & Smith-Adcock, 2017). It is important to note the literature
on the ways AT can be promoted in CITs is limited as many of the listed suggestions have not
been studied quantitatively. Given the importance of AT for the development of CITs, new
promising strategies, like mindfulness and compassion training (e.g., Bohecker et al., 2016;
Christopher & Maris, 2010), are worthwhile to be investigated.
Mindfulness and Compassion

In the past four decades, there has been an explosion of mindfulness and compassion
research. Systematic reviews and meta-analyses have consistently demonstrated their impacts on
physical and psychological well-being across different clinical and nonclinical populations (e.g.,
Anand et al., 2021; Carriere et al., 2018; Carsley et al., 2018; Chiesa & Serretti, 2009, 2011;
Ferrari et al., 2019; Grossman et al., 2004; Gu et al., 2015; Khoury et al., 2017a; Khoury et al.,
2017b; Khoury et al., 2013b; Khoury et al., 2015; Kirby et al., 2017; MacBeth & Gumley, 2012;
Per et al., 2020; Schmelefske et al., 2020; Virgili, 2013; Wilson et al., 2019; Zainal et al., 2013).
This is equally true for CITs. Scholars have been interested in the use of mindfulness and

compassion as clinical interventions as well as tools for clinical development and self-care (Baer,
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2003; Beaumont & Hollins Martin, 2016; Carson & Langer, 2004; Gockel, 2010; Lomas et al.,
2018; Mace, 2007; Neff & Germer, 2022; Nelson et al., 2018; Rudaz et al., 2017; Shapiro et al.,
2007; Shonin et al., 2013). The benefits of mindfulness and compassion training with CITs
makes it a compelling strategy to apply in the enhancement of AT. However, like AT, there are
conceptual issues surrounding the definitions of mindfulness and compassion (Hart et al., 2013;
Khoury, 2019; Khoury et al., 2017a; Strauss et al., 2016). Thus, it is necessary to separately
review the two operationalizations of Western mindfulness, 1) meditative mindfulness (MM) and
2) Langer mindfulness (LM), as well as compassion towards both the self and others.
Meditative Mindfulness

Definition. MM has its origins in Buddhist schools of thought which emphasize present
awareness, meditation practice, and freedom from suffering (Dunne, 2011, 2015; Shonin et al.,
2014). It found prominence in Western literature through the initial efforts of Jon Kabat-Zinn
and colleagues who described mindfulness as a nonjudgmental process of purposefully attending
to the present (Kabat-Zinn, 1991, 1994). By default, the brain is in a mind-wandering (MW) state
where one reacts to stimuli on autopilot, one’s attention is shallow and fleeting, and one’s
thoughts are wandering from the present towards the past or future (Christoff et al., 2009; Kabat-
Zinn, 1994; Mason et al., 2007). MM is a mode of consciousness that requires self-regulation of
attention such that one can manage and return attention towards present internal (e.g., affect,
cognitions, physiological responses) and external (e.g., surrounding environment) stimuli (Hart
et al., 2013; Khoury et al., 2017a). One engages in a metacognitive process whereby they freely
observe whatever stimuli comes into awareness; noticing not only the stimuli, but also the shifts
between what is being perceived (Bishop et al., 2004; Kabat-Zinn, 1994; Shapiro et al., 2006;

Siegel et al., 2009). They detach from what arises without judgment and apply a stance of
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acceptance, curiosity, and equanimity. This detachment supports a shift in how one perceives
their experience (i.e., reperceiving one’s emotions, thoughts, beliefs, memories, physiological
responses, etc.) which helps reduce emotional reactivity and, ultimately, suffering.
Measurement. MM can be further conceptualized as a trait (i.e., one’s general tendency
to be mindful) and a state (i.e., brief and immediate experience of mindfulness) for which there
are specific self-report measures. The Five Facet Mindfulness Questionnaire (FFMQ) is a
popular measure for trait MM and highlights five main facets of MM: 1) observing the present,
2) describing it with words, 3) acting with awareness in response, and maintaining a stance of 4)
nonjudgment and 5) nonreactivity towards one’s arising emotions and thoughts (Baer et al.,
2006). State MM can be measured using the Toronto Mindfulness Scale (TMS) which has two
facets: 1) curiosity which characterizes the stance one takes when attending to the present and 2)
decentering which refers to the ability to detach from one’s experience (Lau et al., 2006).
Practice Methods. While it is possible to enter mindful states without intention and
practice, these states are fleeting and inconsistent (Howells et al., 2010). To develop one’s skill
of choosing, entering, and maintaining a mindful state, meditative practice is necessary (Bishop
et al., 2004). Meditation (e.g., breathing, concentrative, focused attention, insight-based,
movement, open monitoring, Vipassana) is one strategy for practicing mindfulness (see review
by Khoury et al., 2017a). Brief inductions (e.g., a 15-minute focused-breathing exercise) can
increase state MM (e.g., Erisman & Roemer, 2010). There are also comprehensive programs that
aim to develop trait MM; most popularly the Mindfulness-Based Stress Reduction (MBSR)
program (Kabat-Zinn, 1982, 1991; Kabat-Zinn et al., 1986; Kabat-Zinn et al., 1985). This
intensive eight-week program includes two hours of weekly psychoeducation, group discussion,

formal meditative practice in addition to a meditation retreat (three to seven hours) and home
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practice of meditation (45 minutes/day). MBSR has been adapted for the treatment of particular
presenting issues (e.g., depression; Segal et al., 2013) and specific populations (e.g., healthcare
students; de Vibe et al., 2013). Other similarly comprehensive programs with MM as a central
focus have also been developed (e.g., Swift et al., 2017).

Correlates and Training Effects. There is a substantial body of quantitative and
qualitative literature on the benefits of MM. First, trait MM correlates positively with well-being
related factors like confidence, emotional intelligence, empathy, job and life satisfaction,
openness to experience, positive emotions, self-awareness, self-compassion, self-efficacy, self-
esteem, as well as negatively with burnout, depression, emotional regulation difficulties,
experiential avoidance, negative emotions, social anxiety, and stress (e.g., Atanes et al., 2015;
Baer et al., 2006; Baer et al., 2008; Brown & Ryan, 2003; Butts & Gutierrez, 2018; Keane, 2013;
May & O'Donovan, 2007; Mesmer-Magnus et al., 2017; Slonim et al., 2015; Testa &
Sangganjanavanich, 2016; Walach et al., 2006). MM inductions have been shown to improve
performance on tasks requiring complex higher-order functions (see review by Gill et al., 2020)
as well as better regulation of negative emotion, more prosocial behaviour, and reduction of
negativity and sunk-cost biases (Arch & Craske, 2006; Hafenbrack et al., 2020; Hafenbrack et
al., 2014; Kiken & Shook, 2011). MM-based interventions have been found to improve cognitive
abilities, confidence integrating mindfulness into therapy and in managing stress, mindfulness,
positive affect, self-esteem, self-compassion, and quality of life while reducing anxiety, burnout,
blood pressure, depression, emotional reactivity, negative affect, rumination, and stress (e.g.,
Aggs & Bambling, 2010; Chen et al., 2013; Chiesa et al., 2011; Felton et al., 2015; Godfrin &
van Heeringen, 2010; Goldin & Gross, 2010; Kim et al., 2009; Martin-Asuero et al., 2014;

Newsome et al., 2012; Shapiro et al., 2005; Shapiro et al., 2007; Strauss et al., 2021). Such
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benefits appear to persist in the long-term (e.g., after six years; Christopher et al., 2011; de Vibe
et al., 2018). Given these benefits, MM practice is both a clinical tool and a strategy for self-care.

MM also has implications in clinical training (Campbell & Christopher, 2012;
Christopher & Maris, 2010). Martin (1997) suggested mindfulness is a common factor
underlying the therapeutic process, and mindfulness conceptually intersects with many
therapeutic modalities including: existential, cognitive-behavioural, humanistic, marriage and
family, and psychodynamic therapies (e.g., Bianco et al., 2016; Gambrel & Keeling, 2010;
Harris, 2013; Jooste et al., 2015; Segal et al., 2013). For CITs, MM practice can also aid in
developing their professional identity and skills that are more difficult to teach like attentive,
empathic, and nonjudgmental engagement with clients, attunement towards self and clients,
emotional awareness and tolerance, metacognitive awareness, managing silence, self-awareness
of countertransference and professional limitations, self-care, and therapeutic presence and
responsiveness (Bruce et al., 2010; Chrisman et al., 2009; Christopher et al., 2006; Christopher &
Maris, 2010; Dong et al., 2018; Fauth et al., 2007; Gockel, 2010; Hemanth & Fisher, 2015;
Keane, 2013; Martin, 1997; McCollum & Gehart, 2010; Rimes & Wingrove, 2011; Schomaker
& Ricard, 2015). In turn, this practice can affect client care. CITs can become more flexible and
creative when applying a therapeutic framework so that a model is not improperly imposed
(Gockel, 2010). They also can respond with more openness to their clients’ reactions in session,
which is especially important during therapeutic ruptures (Fauth et al., 2007). In addition,
therapists with greater MM and meditation practice tend to perceive their working alliance more
positively (Johnson, 2018; Johnson et al., 2019; Ryan et al., 2012). From the clients’ perspective,
greater MM in the therapist correlated with greater empathy (Fulton, 2016) and better

interpersonal functioning on client rated measures (Ryan et al., 2012). Grepmair et al. (2007)
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also found that clients of CITs who practiced daily mindfulness viewed their treatment more
positively and had greater symptom reduction compared to clients of CITs who did not. Taken
together, there is strong evidence for the benefits of MM training on CITs’ self-care, clinical
growth, and client outcomes.
Langer Mindfulness

Definition. LM does not stem from Buddhist traditions and was conceptualized by Ellen
Langer and colleagues as a socio-cognitive ability (Langer et al., 1978). It is a way of
functioning where one is actively and effortfully regulating their attention and awareness towards
the present, specifically their external environment (Langer, 2005). They engage creatively with
what enters awareness, remain flexible and cognizant of context, are open to novelty and new
information, actively create new categories, seek and hold multiple perspectives, and have
increased sensitivity to difference and the changing environment (Langer, 1989, 1997; Sternberg,
2000). Through this process, one has greater capacity to tolerate uncertainty, to be flexible, and
to engage meaningfully (Carson & Langer, 2006). Like MM, this contrasts a default mindless
state where one is processing external stimuli through automatic cognitive and behavioural
scripts; inflexibly relying on previously defined or familiar approaches, categories, and rules
without attendance to novelty and context (Langer, 1992; Langer & Piper, 1987). This rule-
governed state can lead to rigidity when interpreting stimuli and making decisions as well as
limit authenticity and self-acceptance (Carson & Langer, 2004, 2006; Langer & Imber, 1979).

Measurement. Similar to MM, LM can be conceptualized as a trait and a state. However,
only one validated measure of trait LM exists (i.e., the Langer Mindfulness Scale; Pirson et al.,
2012). This scale highlights four subfactors of LM, specifically: 1) engagement with the present

environment and awareness of shifts, 2) flexibility by viewing things from multiple perspectives,
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3) seeking novelty by maintaining a stance of openness and curiosity to the present, and 4)
producing novelty by creating new categories and meanings (Bodner & Langer, 2001).
Practice Methods. A state of mindfulness can be induced using instruction-based tasks
that emphasize one or more subfactors of LM. For example, an individual might read a short
description of a person’s actions and then be asked to provide several reasons for the person’s
behaviour from different perspectives (Ie et al., 2012). Flexibility and production of novelty are
required to complete this task, as are creativity and the ability to shift away from one’s initial
response. The individual actively and intentionally shifts their cognitive process; thus, moving
from a state of mindlessness to one of mindfulness (Hart et al., 2013). While comprehensive
trainings have been developed for MM, LM techniques have not been merged into a program
(Hart et al., 2013; Khoury et al., 2017a). However, it has been proposed that the intentional
interruption of mindless states through mindfulness strategies strengthens trait LM over time.
Correlates and Training Effects. There is a wealth of literature highlighting the positive
effects of LM. Correlational research demonstrates higher trait LM is positively associated with
cognitive reappraisal, complexity in thinking style, creativity, decision-making, employee
engagement, experiential learning styles, humour, job, life, and marital satisfaction, openness,
physical health, positive affect, quality of life, reappraisal, self-esteem, as well as psychological,
social, and subjective well-being (Brockman et al., 2017; Burpee & Langer, 2005; Haigh et al.,
2011; Ie et al., 2012; Moafian et al., 2017; Pagnini et al., 2018; Pagnini et al., 2019; Pagnini et
al., 2014; Pirson et al., 2012). Furthermore, it is negatively associated with anxiety, attachment
anxiety and avoidance, adverse psychological symptoms, depression, fatigue, negative affect,
need for structure, and sleep issues. Research on LM interventions have also shown increased

alertness, attention, creativity, learning, longevity, performance, perceived competence, physical
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health, problem solving, productivity, and visual acuity as well as decreased alcoholism, arthritis
pain, burnout, stress, and stereotyping (Alexander et al., 1989; Anglin et al., 2008; Djikic et al.,
2008; Grant et al., 2004; Langer et al., 2010; Langer, 1989; Langer et al., 1989; Langer &
Moldoveanu, 2000; Langer & Piper, 1987; Langer & Rodin, 1976; Langer et al., 2009; Levy et
al., 2001; Ostafin & Kassman, 2012; Rodin & Langer, 1977). LM can have further interpersonal
implications where mindful speakers were perceived to be more genuine, warmer, and better
leaders (Kawakami et al., 2000), and mindful adults were more preferred by children and their
interactions had more positive impacts on them (Langer et al., 2012).

For CITs, Carson and Langer (2004) highlighted the importance of mindful practice as it
can support personal and client mental health, diagnostic decision making, and clinical
collaboration. The distress or symptoms experienced by clients can perhaps be conceptualized as
a form of mindlessness where automaticity, certainty (i.e., single perspective taking), and rigidity
underlie maladaptive thinking and behaviour. These patterns likely originate from previously
adaptive strategies being applied to other experiences without considering changes in context
(i.e., a mindless response). A mindful approach to therapy would support a client in accepting
uncertainty, attending to variability, being open to categorizing experiences flexibly as situations
shift, deconstructing and contextualizing “good” and “bad” labels, and examining different
perspectives (Carson & Langer, 2004; Pagnini et al., 2016). This process can aid clients in
feeling greater agency, control, and empowerment as well as in re-interpreting their constructed
life story (Fatemi & Langer, 2018; Pagnini et al., 2016). It is also important for clinicians to be
mindful when assessing clients; otherwise, they risk applying biased and inappropriate diagnostic
labels that can pigeonhole clients and problematize normal behaviour (Langer & Abelson, 1974).

Strategies that can help facilitate LM include: 1) seeking novelty in one’s understanding of
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clients and considering alternative conceptualizations, 2) using conditional wording to facilitate
creativity and an open mindset, 3) thinking about complexity and paradoxes, and 4) finding
humour by viewing experiences from multiple perspectives (Carson & Langer, 2004).
Compassion

Definition. Compassion, like MM, has its origins in Buddhist philosophy and reflects a
selfless desire for all beings (including strangers and oneself) to be free from suffering (Bodhi,
1994; Shonin et al., 2014). It was brought into Western psychological literature through the work
of Paul Gilbert and Kristin Neff (Gilbert, 2006; Neff, 2003a) who further highlighted the
applications of compassion in therapy (e.g., Gilbert, 2010; Neff & Germer, 2022). Gilbert
(2009a) defined compassion as both an emotional response to suffering (e.g., feeling deeply
touched by it) and a behavioural response where one seeks to help. It further consists of caring,
emotional distress tolerance, empathy, nonjudgment, sensitivity, and sympathy. Neff (2003a)
popularized a definition of self-compassion that is an attitude towards oneself during times of
inadequacy and suffering. Those who respond more compassionately offer themselves kindness
rather than judgment, recognize suffering is a shared human experience rather than something
that happens only to the individual, and observe their suffering with openness and nonjudgment
rather than being caught in their emotions and thoughts. A similar definition based on this
theoretical model is offered for compassion towards others (Pommier et al., 2020). It is important
to note the definition of compassion generally lacks consensus and suffers from several key
issues (e.g., the inclusion of mindfulness within their definition; see Khoury, 2019). A review of
definitions by Strauss et al. (2016) suggested compassion is an affective, cognitive, and

behavioural process that involves: 1) awareness and recognition of suffering, 2) acknowledgment
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that suffering is universal, 3) affective connection to the experienced suffering, 4) tolerance of
the feelings that arise in response, and 5) motivation to act in response and alleviate suffering.
Measurement. There are several measures to examine compassion towards self and
others; however, they do face psychometric and theoretical shortcomings (see review by Khoury,
2019). The most popular validated measure of self-compassion is based on Neftf’s (2003a)
definition (i.e., Self-Compassion Scale; Neff, 2003b). It is composed of six factors that are split
between three positive (i.e., self-kindness, common humanity, and mindfulness) and their
opposing negative (i.e., self-judgment, isolation, and over-identification) dimensions. Pommier et
al. (2020) extended this work by developing a scale measuring compassion towards others (i.e.,
Compassion Scale) while Neff et al. (2021) developed a state measure of self-compassion. The
Sussex-Oxford Compassion Scales were developed based on Strauss and colleagues’ (2016)
definition and include measures of compassion towards self and others (Gu et al., 2020).
Practice Methods. Similar to MM, there are both meditations and comprehensive
training programs that aim to cultivate compassion (Khoury, 2019). Formal practices include
affectionate breathing, compassion meditation, compassionate body scan, loving-kindness while
informal practices can include compassionate letter writing, self-compassion break, and soothing
touch (Hofmann et al., 2011; Neff & Germer, 2013). Such practices have been used as inductions
to increase a state of self-compassion (e.g., Kirschner et al., 2019; Odou & Brinker, 2014).
Khoury (2019) reviewed several comprehensive programs, noting differences in the emphasis on
and types of meditations as well as integration of mindfulness and other non-meditative
components (e.g., psychoeducation). For example, the Mindful Self-Compassion Training, which
has a similar structure to MBSR (i.e., 2.5 hours for eight weeks with a retreat and 40 minutes of

daily home practice), aims to increase self-compassion and has been used with general and
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healthcare worker populations (Neff & Germer, 2013; Neff et al., 2020). Similarly, Compassion
Cultivation Training is an eight-week program that includes both compassion towards self and
others as well as mindfulness components (Jazaieri et al., 2013; Scarlet et al., 2017).

Correlates and Training Effects. There is strong evidence for the benefits of
compassion. Correlational research demonstrates positive relationships between self-compassion
and basic psychological needs, close and dependable attachment, life satisfaction, positive affect,
self-esteem, self-reassurance, social connectedness, student communication in classes, and well-
being as well as negative relationships with anger, anxiety, anxious attachment, burnout,
compassion fatigue, depression, difficulties in emotion regulation, fear of compassion, fear of
evaluation, need for cognitive closure, negative affect, rumination, self-consciousness, self-
criticism, somatic symptoms, stress, thought suppression, and worry (Beaumont et al., 2016;
Dreisoerner et al., 2020; Finlay-Jones et al., 2015; Gilbert et al., 2011; Gu et al., 2020; Long &
Neft, 2018; Lopez et al., 2018; Neff, 2003b; Neff et al., 2007; Neff et al., 2008; Neff & Vonk,
2009; Odou & Brinker, 2014; Raes, 2010; Van Dam et al., 2011). Similarly, compassion for
others is positively correlated with altruism, compassionate action, disposition, engagement, and
love, empathy and empathic concern, forgiveness, mental well-being, mindfulness, perspective
taking, social connectedness, social desirability, and wisdom (Gu et al., 2020; Pommier et al.,
2020). It is also negatively correlated with burnout, depression, fear of compassion, neuroticism,
and stress. Compassion-based inductions have been found to decrease negative affect,
physiological arousal, and self-criticism as well as increase affiliative affect, motivation for self-
improvement, parasympathetic activation, self-compassion, and social connectedness (Breines &
Chen, 2012; Kirschner et al., 2019; Leary et al., 2007; Odou & Brinker, 2014; Seppala et al.,

2014). Finally, compassion interventions have been found to increase calmness, compassion for



AMBIGUITY TOLERANCE AND MINDFULNESS 39

self and others, happiness, life satisfaction, mindfulness, optimism, self-esteem, self-reassurance,
and self-soothing, and they have also been found to reduce anxiety, burnout, depression, eating
disorder pathology, emotional avoidance, fear of compassion, feelings of inferiority, mind-
wandering, rumination, self-criticism, secondary traumatic stress, shame, social comparison,
submissive behaviour, and stress (Arimitsu, 2016; Gilbert & Procter, 2006; Jazaieri et al., 2013;
Jazaieri et al., 2016; Jazaieri et al., 2018; Judge et al., 2012; Kelly et al., 2017; Laithwaite et al.,
2009; Lucre & Corten, 2013; Neff & Germer, 2013; Neff et al., 2020; Scarlet et al., 2017,
Shapira & Mongrain, 2010; Smeets et al., 2014).

Integration of compassion programs in clinical training has been proposed by several
researchers for its benefits in cultivating self-care and clinical skills (e.g., Bibeau et al., 2016;
Boellinghaus et al., 2012; Patsiopoulos & Buchanan, 2011). Compassion is considered a critical
component of the therapeutic process, and therapists must witness and hold the suffering of their
clients (Figley, 2002b; Gilbert, 2009b). This process not only helps clients feel safer in
navigating their experiences, but also helps the therapist resonate with the underlying suffering,
understand their clients more deeply, and offer acceptance (Vivino et al., 2009). However, there
are emotional costs to caring that (when insufficiently managed) can lead to compassion fatigue
(Figley, 2002a). CITs may be particularly vulnerable due to the emotionally demanding process
of clinical training that can evoke anxiety and self-criticism (Beaumont & Hollins Martin, 2016;
Beaumont et al., 2017; Finlay-Jones et al., 2017). Compassion training may be an important
mechanism for building resilience, developing healthier coping strategies, and regulating affect
(Beaumont & Hollins Martin, 2016; Beaumont et al., 2017; Finlay-Jones et al., 2017). CITs learn
to recognize, normalize, and accept the latent difficulties of clinical training and work as well as

to respond in a way that is self-supportive rather than self-critical and perfectionistic (Beaumont
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et al., 2017; Finlay-Jones et al., 2017). Fostering openness to imperfection can also help CITs be
more honest in disclosing mistakes and managing affective and cognitive reactions in response to
critical feedback from supervisors and clients (Beaumont & Hollins Martin, 2016; Beaumont et
al., 2017; Bell et al., 2017; Neff & Vonk, 2009). Compassion training has been found to increase
happiness, mindfulness, psychological well-being, self-compassion and reduce depression,
difficulties in emotion regulation, self-judgment, and stress (Beaumont et al., 2017; Finlay-Jones
etal., 2017; Yela et al., 2020). Qualitative research further highlights benefits on cognitive
processes important to therapeutic work, specifically an increase in attentional flexibility and
self-reflection and a reduction in rumination and worry (Bell et al., 2017). Taken together,
increasing compassion can aid CITs in their management of clinical training and work.
Intersection of Ambiguity Tolerance and Mindfulness/Compassion
Conceptual Links

From reviewing the AT and mindfulness/compassion literatures, several basic similarities
between these constructs can be identified. They have affective, cognitive, and behavioural
components, are oriented to the present, emphasize metacognitive awareness as a mechanism to
tolerate ambiguity or be mindful, and are associated with a wide range of physical, social, and
psychological health outcomes. However, an important difference is the consistent empirical
literature demonstrating the effectiveness of specific strategies and trainings in developing trait
mindfulness and compassion. This research is much more limited for AT. Interestingly, some of
the suggestions that have been made for increasing AT are reminiscent of mindfulness and
compassion strategies. For example, reflective writing involves introspection and metacognitive
awareness which are emphasized in MM. The process of examining multiple meanings in works

of art would be a strategy aligned with LM as one would need to remain cognitively open to
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novel and different perceptions. Validating the common experience of ambiguity is an important
supervision strategy for building tolerance, and this is reflective of the common humanity
component of compassion.

There are two conceptual models that have proposed a link between AT and mindfulness.
First, the Anxiety/Uncertainty Management Theory was developed in the context of how
individuals adjust to new cultures and suggests that they must manage the ambiguity and anxiety
that arises in the process (Gudykunst, 1998). LM was identified as a way of cognitively
managing ambiguity and anxiety by opening the individual to novelty, creating new categories
rather than relying on established cultural frames and broad conceptions, and flexibly holding
multiple perspectives. Meditation was also identified as a tool for managing anxiety. Second, the
Ambiguity Tolerance Interface was developed in the context of understanding leadership
effectiveness and suggests the interface is composed of AT and four correlates that are involved
in ambiguity management: 1) LM, 2) aesthetic judgment or the ability to reflect on and learn
from one’s knowledge, experiences, and preferences and to acknowledge their impacts on
decision making, 3) spirituality or the way one approaches existential questions (e.g., self-
transcendence, finding meaning) which can be managed using spiritual schemas (e.g., faith and
hope), and 4) creativity or the ability to be flexible and innovative (Lane & Klenke, 2004). While
MM is not explicitly noted, the themes of spirituality and aesthetic judgment seem to reflect key
components of MM like being able to introspect and develop awareness of oneself as well as the
Buddhist concept of remembering in which the ability to remember and reflect on the past can
bring awareness and existential purpose (Khoury et al., 2017a).

These models demonstrate the potential application of mindfulness in AT cultivation.

Adding to these theories, mindfulness and compassion may impact each of the dimensions of
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AT. For the affective dimension, MM supports emotion regulation, and meditative training is
associated with reduced emotional intensity and reactivity (Roemer et al., 2015). LM can also
support emotion regulation through its association with cognitive reappraisal, a strategy of
reframing in order to reduce emotional intensity (Haigh et al., 2011). Compassion also involves
mindful recognition of affect that arises from suffering and tolerating the emotions (Strauss et al.,
2016). Self-compassion is an adaptive emotion regulation strategy whereby the individual is
better able to regulate negative emotions arising from a perceived threat, in this case ambiguity
(Gilbert, 2009a; Inwood & Ferrari, 2018).

For the cognitive dimension, the characteristics of rigidity and dichotomous thinking is
reflective of the mindless state described in LM. Flexibility and the ability to hold and shift
between multiple perspectives is critical to the conceptualization of LM (Langer, 1989). MM
also involves cognitive flexibility through the process of reperceiving whereby one is able to
detach from past frameworks and shift perspectives (Shapiro et al., 2006). Compassion perhaps
inherently requires the holding of multiple perspectives and a process of reframing to learn from
the experience. For example, when one makes a mistake, a compassionate response would
involve acknowledging and recognizing the error and the emotions that arise (e.g., shame,
sadness) while also accepting that mistakes are human and recognizing that a person still
deserves kindness even when they fail. One might also examine the multiple contributing factors
to a mistake while also taking responsibility for their contribution.

For the epistemic dimension, it is possible the management of the other dimensions may
support an approach towards ambiguity. LM emphasizes seeking novelty and suggests engaging
in ambiguity (e.g., using conditional wording, considering paradoxes) can foster tolerance

(Carson & Langer, 2004). Furthermore, learning to and practicing meditation is an inherently
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ambiguous task. Perhaps the process of coping with this ambiguity can develop appreciation for
ambiguity and confidence in one’s ability to manage ambiguity. In turn, this can then be
translated to other experiences. Finally, Fulton (2016) noted how being unable to resolve or
manage ambiguity may be perceived as a failure or a form of inadequacy. One might attempt to
avoid feeling this way by avoiding ambiguity. However, if the individual is more readily able to
offer themselves kindness in the face of difficulty, then they may be more open to approaching
ambiguity. They may also view ambiguity more positively by recognizing it as part of common
humanity and a means of connecting to others.
Empirical Evidence

There has been some empirical research highlighting the relationship between both
operationalizations of Western mindfulness, compassion, and AT. First, neuroscientific research
has found mindfulness decreases activity within the default-mode network; a system activated
when at rest and that is associated with mind-wandering and self-referential processing (Garrison
et al., 2015; Gruberger et al., 2011). An important node within the network is the precuneus
which has consistently been shown to reduce in activity during meditation. The precuneus has
also been implicated in AT research; specifically, AT is negatively correlated with regional gray
matter volume in the precuneus (Tong et al., 2015) and is associated with the deactivation of the
precuneus (Mazhirina et al., 2020). Furthermore, a study examining decision making in an
ambiguous situation found activation of the left insula; an area associated with decision making,
emotional experience and recognition, empathy, and parasympathetic responses (Pushkarskaya et
al., 2010; Uddin et al., 2017). Increase in its activation is also associated with greater
mindfulness and appears to be an effect of mindfulness training (Holzel et al., 2011; Tomasino &

Fabbro, 2016). Research has consistently found a positive relationship has been found between
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compassion and gray matter volume in the anterior insula, and the left insula is more activated
when providing a compassionate response (Fehse et al., 2015; Hou et al., 2017). These findings
highlight the potential neurological mechanisms through which mindfulness and compassion
practice might enhance AT.

Second, cross-sectional research suggests American adults with greater MM and LM are
better at tolerating ambiguity and note moderately sized correlations (Ie et al., 2012; Robinson,
2019). Furthermore, Hitsuwari and Nomura (2021) examined correlations between MM facets
and the dimensions of AT in Japanese adults. For the affective dimension, they found greater
discomfort with ambiguity was negatively correlated with all MM facets except observing (in
which they found a significant positive correlation). Moderate correlations were found with
nonjudging and acting with awareness, small to moderate correlations were found with
describing and nonreactivity, and the smallest correlation was with observing. For the cognitive
dimension, moral absolutism and splitting correlated negatively only with acting with awareness
and nonjudging, and these correlations were small. For the epistemic dimension, need for novelty
and complexity was positively associated with observing (moderate), describing (small to
moderate), and nonreactivity (small) facets. They further found a small but significant negative
correlation with nonjudging. The differences in how MM relates to each dimension of AT
suggest a greater influence in the affective as compared to the cognitive dimension. For self-
compassion, a moderate to large correlation was found with AT in 55 CITs (Fulton, 2016).

Third, qualitative research about the way ambiguity is managed by different populations
further highlights these relationships. Chesley and Wylson (2016) described how mindfulness
may support business leaders in embracing ambiguity and being more effective when managing

organizational changes. Participants noted mindful awareness and acceptance towards both



AMBIGUITY TOLERANCE AND MINDFULNESS 45

themselves and others as particularly helpful when managing ambiguity. Those with greater MM
further described managing ambiguity using meditative practices and self-care, seeking external
support from senior leaders, mentors, and other advisors, as well as trusting themselves and
normalizing ambiguity. Furthermore, Knight et al. (2016) developed a model for how nurses in
rural settings learn to master ambiguity. Two of the main components are mindful recognition
and management of multiple perspectives and creativity; these are characteristic of LM. They
also noted the need for metacognitive awareness (i.e., having awareness of one’s mindset when
negotiating and making decisions) which is an important mechanism in MM.

There is also preliminary evidence of the benefits incurred from mindfulness-based
trainings. A quasi-experimental study examining the effects of an eight-week MM training based
on MBSR with infertile women found significantly greater AT post-training compared to an
inactive control (Hassannejad Emamchay & Zabihi, 2021). For CITs, Christopher and Maris
(2010) summarized nine years of qualitative research on a fifteen-week (2.5 hours, twice per
week) graduate course on MM for CITs. The course involved didactic, discursive, and practical
components with students engaging in mindfulness practice both in and out of class. Participants
reported being better able to tolerate ambiguity; particularly when managing the multiple co-
occurring emotions and reactions that can arise towards other people and situations. They further
described how they developed their ability to observe emotions and thoughts and create space
between their internal state and habitual reactions. Being less reactive supported greater
openness and flexibility, fostered self-compassion, and increased their skill in managing
ambiguity. When examining the course’s long-term influence, participants continued to highlight
the impact on managing ambiguity; specifically, they noted greater tolerance, valuing ambiguity

more, and viewing the process of tolerating ambiguity as healing (Christopher et al., 2011).
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Additionally, Bohecker et al. (2016) examined the impact of an eight-week experiential
group that was based on mindfulness and sought to help CITs with learning to navigate and
manage ambiguity. They found that the training supported participants’ development of self-
reflecting skills, their ability to manage cognitive complexity and tolerate ambiguous and
difficult emotions, as well as their knowledge of how to apply mindfulness in clinical practice.
To navigate ambiguity and build greater tolerance, participants 1) felt fear about not knowing
what would happen in the group process, 2) learned mindfulness skills that could help with
managing emotional reactions, 3) practiced those skills, 4) integrated (with intention)
mindfulness constructs into their personal cognitive structures which changed how they
responded to difficult emotions (e.g., increasing awareness and observation, reducing reactivity),
and 5) translated what they learned into other domains beyond the group (e.g., clinical work).

These studies generally point to a positive relationship between MM, LM, compassion,
and AT. However, there are several caveats. First, Fulton (2016) did not find an association
between MM and AT in CITs. It should be noted the sample size was small (i.e., 55 participants)
when compared to Robinson (2019) and Hitsuwari and Nomura (2021) who found significant
positive associations (i.e., 253 and 385 participants respectively). Second, Brendel et al. (2016)
examined the impact of an eight-week MM training on business leader’s AT compared to a
control. They found benefit-consistent but insignificant change and suggested the training may
have been too short for a significant change to emerge. Their training is less comprehensive
(participants only meditated) and shorter (45 minutes per week) than the programs by
Christopher et al. (2006) and Bohecker et al. (2016). Ultimately, these equivocal findings and the
limited literature highlight the need for more comprehensive cross-sectional and experimental

research to elucidate the potential impact of mindfulness and compassion on AT.
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Limitations and Research Directions

There are several key limitations in the current literature. First, defining AT, mindfulness,
and compassion is complicated due to variations in conceptualizations and different
operationalizations. These issues impact the psychometric validity of measures, especially for
AT. There is also no state measure of AT or LM. Second, integration of LM into a training
program has not been done before nor have MM and LM been directly compared in a research
study. There are also methodological concerns where researchers evaluating the effects of
induction or training programs tend to not include a measure of mindfulness. This is a significant
issue as it leaves uncertainty about whether the induction or training was successful due to the
mindfulness practice or another variable. Third, although there is a substantial body of research
on the effectiveness of mindfulness and compassion training, there needs to be an updated
review of the literature specific to healthcare workers and trainees that rigorously examines
randomized controlled trials and includes a wide range of outcomes (rather than only looking at
specific distress outcomes like burnout or stress). There is also a need to contrast the
effectiveness of different types of interventions on outcome (e.g., MBSR versus only meditation)
to understand what would be most helpful when designing a program for CITs. Fourth, there is a
dearth of empirical evidence regarding the relationship between AT, mindfulness, and
compassion as well as their potential impacts on training. While there are qualitative studies that
have examined the impact of mindfulness training on CITs, it has not been quantitatively
examined. Importantly, the one quantitative study that did examine the effects of meditative
practice found no significant change. It would also be interesting to examine the effect of
induction (as compared to a full training program). One induction study found that intolerance

towards ambiguity could be increased by evoking religious concepts (Sagioglou & Forstmann,
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2013); however, induction strategies to increase AT have not been explored. The equivocal

findings in both cross-sectional and experimental studies highlight a need for further research.

1)

2)

3)

4)

These limitations guide the research direction, specifically this dissertation seeks to:
Systematically review the literature on mindfulness training in healthcare professionals
and trainees and conduct a meta-analysis of randomized controlled trials that looks at a
large range of outcomes. Subgroup comparisons can elucidate the impact of intervention
type, control type, target population (professionals versus trainees), and format of
delivery on outcomes. The results from such a study could offer recommendations for
designing a mindfulness training program that is tailored to the needs of CITs.

Examine the relationship between AT, MM, LM, and compassion cross-sectionally and
elucidate the predictive power of mindfulness and compassion on AT. The results could
offer recommendations for combining mindfulness and compassion when designing a
training program that targets AT and elucidate the mechanisms through which
mindfulness and compassion impact AT.

Contrast MM and LM inductions using a randomized controlled trial design and examine
their effect on AT (measured using a self-report and behavioural measure). The results
could offer recommendations on the extent of practice necessary to shift AT and how to
accurately assess induction as well as elucidate differences between MM and LM.
Develop a comprehensive mindfulness and compassion-based training program that
emphasizes AT and is specific for CITs and assess the acceptability and feasibility of this
program using a series of quantitative measures and qualitative feedback. The results can
offer preliminary support for the application of mindfulness and compassion training on

AT with CITs as well as recommendations for enhancing self-care.
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Abstract
Objective: Healthcare professionals (HCPs) experience a wide range of physical and
psychological symptoms that can affect quality of patient care. Previous meta-analyses exploring
mindfulness-based interventions (MBIs) for HCPs have been limited by their narrow scope
regarding intervention type, target population, and/or measures, and reliance on uncontrolled
studies; therefore, a more comprehensive and methodologically rigorous examination is
warranted. This study quantified the effectiveness of MBIs on distress, well-being, physical
health, and performance in HCPs and HCPs-in-training.
Method: RCTs examining the effect of meditation and MBIs on HCPs and HCPs-in-training
were identified and reviewed. Two independent reviewers extracted data and assessed risk of
bias.
Results: Thirty-eight studies were included in the analyses (n =2505; 75.88% female).
Intervention had a significant moderate effect on anxiety (Hedge’s g = 0.47), depression
(Hedge’s g = 0.41), psychological distress (Hedge’s g = 0.46), and stress (Hedge’s g = 0.52).
Small to moderate effects were also found for burnout (Hedge’s g = 0.26) and well-being at post-
intervention (Hedge’s g = 0.32). Effects were not significant for physical health and
performance. Larger intervention effects on overall outcomes were found with HCPs (Hedge’s g
= (0.52), with Mindfulness-based Stress Reduction intervention (Hedge’s g = 0.47), and inactive
controls (Hedge’s g = 0.36).
Conclusions: Results suggest mindfulness-based interventions are effective in reducing distress
and improving well-being in HCPs and HCP-ITs. Subgroup analyses suggest the importance of
exploring potential participants’ needs prior to selecting the type of mindfulness intervention.

Future studies should assess changes in mindfulness and include active controls.
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Introduction

Healthcare professionals (HCPs; e.g., physicians, nurses, psychotherapists) play an
invaluable role in maintaining the physical and mental health of society. However, the stressful
nature of their work may lead to greater susceptibility to stress, anxiety, depression, burnout, and
suicide [1-6]. Not only does this have significant impact on the well-being of the HCPs but may
also negatively impact patients and the health care system [7, 8]. For example, stress and burnout
have been linked to increased medical errors, longer patient recovery times, and poorer patient
care/satisfaction [7, 9, 10]. From an organizational perspective, diminished mental health is
associated with reduced work satisfaction and productivity along with increased turnover intent
[11,12].

Attention has also been paid to HCPs-in training (HCPs-IT) as they face a similar
susceptibility to the aforementioned concerns [13-15]. In fact, they may be especially vulnerable
as they are still learning to apply their knowledge [6, 8, 13]. Their limited experience coupled
with an evaluative component can add additional stressors. In turn, psychological distress can
affect their clinical competency (e.g., higher error rates), professional qualities (e.g., lower
empathy), and patient experience [13-18].

In response to the presented concerns, health and educational organizations have
implemented stress management and well-being enhancement programs [6, 19]. One type is
based on mindfulness and meditation, where participants learn to be purposefully alert and
attentive to the present moment and to self-observe in an objective and detached manner [20].
Several studies have explored the impact of mindfulness training on increasing HCPs and HCPs-
IT psychosocial well-being (e.g., managing stress, decreasing anxiety and depressive symptoms,

reducing burnout, increasing self-compassion) as well as patient well-being (e.g., reducing
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medical errors) [8, 21-26]. Whereas some interventions focus solely on meditation (e.g., guided
breathing), others use mindfulness-based interventions (MBIs) that combine meditation,
discussion, teaching, and homework (e.g., Mindfulness-based Stress Reduction, MBSR) [20].

Several systematic reviews and meta-analyses have been conducted on the effectiveness
of meditation and MBIs for HCPs and HCP-Its [1, 6, 19, 22, 27-33]. An effect on stress
reduction was generally reported, and some studies found increases in mindfulness, mood,
resilience, self-compassion, self-efficacy, and empathy [1, 6, 19, 22, 27-33]. Interestingly, MBIs’
effects on anxiety, depression, and burnout were equivocal; some studies reported benefits and
others reported insignificant findings [6, 19, 27-29, 31, 32]. This inconsistency may be a result of
previous reviews’ narrow scope in terms of intervention type, target population, and/or measures
[6]. For example, while one recent meta-analysis solely examined the effect of MBIs on stress
and only included HCPs [1], another only examined MBSR [30], while others limited their
selection to nurses only [29, 32].

Constraints on the selection criteria can reduce the number of included studies;
potentially limiting the ability to explore moderating factors. Although it is assumed the teaching
and practice of mindfulness is central to the intervention and thus, the effects on measured
outcomes, other factors regarding the participants, the intervention, and study methodology could
also impact findings. Therefore, it is common practice in meta-analytic research of mindfulness
to explore the moderating effects of age, gender, intervention length, duration of homework, and
study quality on effect sizes of the outcome measures [23, 34-36]. Generally, age has not been
observed to show moderation effects; however, equivocal findings are noted for study quality,
duration of treatment and home practice [23, 34-36]. A comparable meta-analysis examining a

non-clinical, adult population did not find a moderation for study quality but found weak
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moderations for duration [23]. Previous meta-analyses of HCPs and HCPs-IT have not explored
these moderating factors, likely due to the limited number of included studies.

Furthermore, many of the reviews examined both controlled and uncontrolled studies.
This is problematic as studies with uncontrolled designs may inflate treatment effects compared
to randomized control trials (RCTs) [23, 29]. Key benefits of RCTs include greater
methodological rigor, reduced bias and effect of nonspecific factors (e.g., time), and potential for
evaluation using standardized criteria (e.g., Cochrane Risk of Bias Tool) [6, 37]. To more
precisely explore the effects of MBISs, it is of interest to focus solely on RCTs.

Currently, the literature search for previously published reviews took place before
January 2017 and the meta-analyses examined a relatively small sample of studies (ranging from
8 to 28) of which even fewer are RCTs (ranging from 2 to 16) [1, 19, 27, 29, 31].As mindfulness
is a growing field of research, the large amount of newly published articles coupled with the
aforementioned limitations strongly signal the need for an updated systematic analysis of the
effects of meditation and MBIs on HCPs and HCPs-IT that 1) has wide inclusion criteria
regarding population, intervention outcome, and intervention type, and 2) includes only RCTs.
Study Objectives

We conducted a comprehensive meta-analysis of any study utilizing a RCT design to
compare a group of HCPs or HCPs-IT completing a meditation training or MBI with a control
group on at least one quantitative outcome (including distress, well-being, physical health,
performance, and mindfulness). The present analysis further seeks to 1) explore the impact of
intervention type, control type, format of intervention delivery, and target population on
outcomes, and 2) examine moderator variables (i.e., age, gender, length of intervention, duration

of homework, and study quality).
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Methods

This meta-analysis was completed in accordance with the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) guidelines [38]. The PRISMA Checklist can
be found in the online supplement.
Eligibility Criteria

Studies eligible for inclusion were peer-reviewed articles and dissertations adhering to
the following PICOS criteria: 1)sample consisted solely of HCPs and/or HCPs-IT, 2)
intervention was based primarily on meditation or mindfulness (e.g., MBSR, mindfulness-based
cognitive therapy, Vipassana meditation, movement meditation) and could be conducted in
person or online and in group or individual settings, 3) intervention must be compared to a
control condition (both active and inactive controls are acceptable), 4) at least one quantitative
measure (e.g., mindfulness, anxiety, well-being, clinical skills) taken at baseline and post-
intervention must be reported, and 5) an RCT design must be used.

Studies were excluded if: 1) quantitative measures were not used to evaluate effects on
HCPs or HCPs-IT (e.g., qualitative studies), 2) mindfulness or meditation was not the primary
intervention (e.g., Dialectical Behavioral Therapy) [39], 3) data were insufficient to compute
standardized mean effects, 4) data were already included in other articles, and 5) publication
language was not in English or French.
Search Strategy and Data Sources

Four electronic databases (PsycINFO, PubMed, Medline, and Proquest Dissertation and
Theses) were searched using the terms: meditation or mindfulness AND health™* professionals or
psychologist or trainee or counsellor or nurse or doctor or therapist * or intern or psychiatrists

or social worker or medical or student AND random*. The search was limited to abstract and
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title for PubMed and Proquest Dissertation and Theses. PsycInfo and Medline searches were
limited to title, abstract, and subject heading. An example of a full electronic search strategy can
be found in the online supplement. Reference lists of retrieved articles and systematic reviews
were manually reviewed. Our search was conducted from the first available date to August 26,
2018.
Study Selection

Duplicates were removed using Endnote X8.2 and exported to Rayyan, an online
screening tool [40]. A non-blinded, standardized protocol was used to determine inclusion
eligibility using the aforementioned criteria by the first (CS) and second (MW) authors. To
ensure consistency in the selection process, CS and MW separately assessed the same 68 articles
(10% of the articles following duplication removal) and compared reasons for inclusion or
exclusion. As CS and MW agreed on all articles, they then each assessed half of the remaining
articles using the same eligibility criteria. Following initial exclusion, CS and MW discussed the
remaining 126 full-text articles to assess for inclusion. Any disagreements were resolved through
consultation with the third author (BK). Authors of six eligible studies with missing data were
contacted to request additional information. Two authors responded, and their studies were
included. The selection process is outlined in Figure 1.
Data Items

We extracted the following information from each trial: 1) study characteristics
(publication year, randomization procedure, research design, type of control and follow-up time),
2) participant characteristics (sample size for intervention and control groups, age, gender, type
of HCP and attrition rate), and 3) intervention characteristics (e.g., type of intervention, length of

intervention, length of homework, and instructor qualification).
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Data pertaining to all available outcomes at all time points were included to reduce
selection bias. We categorized our outcomes into: 1) distress outcomes (e.g., burnout), 2) well-
being outcomes (e.g., self-compassion), 3) physical health outcomes (e.g., heart rate), and 4)
performance outcomes (e.g., clinical skills). Mindfulness was examined separately as it is the
main process component of the interventions.

Assessing Risk of Bias

We produced a fail-safe N and funnel plot to measure publication bias across studies
[41]. Rules outlined in Chapter 8 of The Cochrane Handbook, Version 5.1.0 were used to
examine risk of bias within studies [42]. CS and MW assessed each article independently and
resolved any scoring differences through discussion. A quality score (high, low, or unclear) was
assigned to seven different risk factors.
Analyses

The meta-analysis was conducted using Comprehensive Meta-Analysis, Version 3.070
[43]. Effect sizes were computed mostly using means and standard deviations. Some studies
required the extraction of F and p statistics. If correlations between pre and post intervention
measures were unavailable, a conservative estimate (» = .7) was used [23, 34, 36, 41]. Mean
Hedge's g, 95% confidence interval (95% CI), and p values were computed for all studies.
Calculation of mean effect size was conducted by pooling individual effect sizes for each
outcome measure; utilizing a random effects model as it is more conservative and resilient to
heterogeneity [23]. The I° statistic was used to examine heterogeneity (low at 25%, moderate at
50%, and high at 75%] [44].

In addition, we grouped and reported outcomes based on 1) target population (i.e., HCPs

and HCPs-IT), 2) intervention type (e.g., MBSR, meditation protocol), 3) control type (i.e.,
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active and inactive), and 4) facilitator type (e.g., electronic delivered, trained facilitator).
Furthermore, we conducted meta-regression analyses to determine the effect of moderators on
the pooled effect size. We examined only between-subject effects and explored five moderators:
1) mean age, 2) percentage of female participants, 3) intervention length, 4) duration of home
practice (if indicated in the intervention protocol), and 5) study quality score.
Results

Study Characteristics

The data from 40 articles were included [21, 24-26, 45-80]. However, two pairs of papers
used the same population and methodology [52, 53, 66, 67]. Therefore, they were combined in
the analyses; leaving 38 included studies (see Table 1). Thirty studies (79%) were published as
journal articles and 8 studies were doctoral dissertations. Twenty studies were conducted in
North America, 8 in Asia, 3 in Australia and New Zealand, 6 in Europe, and 1 in South America.
Sampling strategies included simple (n = 20), stratified (n = 10), block (n = 4), cluster (n = 3),
and minimization (n =1).
Participant Characteristics

2505 participants were included (75.88% female). Most of the studies (n = 26; 68%) were
conducted with HCPs-IT; specifically, 12 studies with medical students/residents, 7 with nursing,
4 with counsellors/psychologists, and 3 with mixed medical and other specialties. For HCP
studies (n = 12), 6 were conducted with nurses, 4 with mixed HCPs, and 2 with physicians. Mean
age ranged from 19.27 to 50.
Intervention Characteristics

Interventions consisted of MBSR (n = 6), modified MBSR (MBSR-M; n = 11), other

MBIs (MBIs-O; n = 9), and meditation (n = 12). MBSR studies used the standard protocol,
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whereas MBSR-M studies shortened the intervention length and/or made changes to suit a
medical/hospital setting (e.g., using examples relevant to physicians). MBIs-O were any non-
MBSR protocols that integrate teaching, mindfulness, and discussion (e.g., Eight-Point Program
of Easwaran) [81]. Meditation interventions focused solely on teaching/practicing one meditation
type (e.g., Vipassana). The duration of the interventions (intervention and homework) ranged
from 2.5 to 70 hours. Intervention was most commonly delivered by trained professionals (n =
20; e.g., MBSR instructor), followed by students (n = 6; e.g., peer-led interventions), and by
electronics (n = 5). Seven studies did not specify the training of the facilitator. Thirty-four
studies (89%) had one control group while 4 studies had two different control groups. Twenty-
one studies were compared to waitlist, 9 to no intervention, 9 to an active intervention (e.g.
relaxation task, health education course), and 3 to class or care-as-usual. Twenty-three studies
did not include a follow-up component. Follow-up times (n = 15) ranged from 4 to 80 weeks (M
=24.27).

Synthesis of Results

The following only reports between-group analyses as it is more conservative and
generally less susceptible to bias [82]. Measures at post-intervention and follow-up were
compared to baseline. Main analyses are presented in Table 2 (see the online Supplement for
additional analyses).

Interventions had a small to moderate significant effect on overall outcome at post-
intervention (Hedge's g = 0.35; 95% CI [0.27, 0.43]) and follow-up (Hedge's g =0.31; 95% CI
[0.16, 0.46]). Heterogeneity was low at both timepoints. For distress related outcomes,
significant moderate effects on anxiety (Hedge's g = 0.47; 95% CI [0.27, 0.67]), depression

(Hedge's g = 0.41; 95% CI [0.26, 0.57]), psychological distress (Hedge's g = 0.46; 95% CI [0.30,
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0.62]), and stress (Hedge's g = 0.52; 95% CI [0.35, 0.69]) were found at post-intervention. A
small significant effect was found on burnout (Hedge's g = 0.26; 95% CI[0.11, 0.42]). At
follow-up, a significant small to moderate effect was found only for stress (Hedge's g = 0.34;
95% CI[0.11, 0.57]). Heterogeneity was moderate, except for depression and burnout (low).
This indicates the need for some caution when interpreting results. For well-being related
outcomes, interventions had significant small to moderate effect at post-intervention (Hedge's g
=0.32; 95% CI [0.23, 0.42]) and follow-up (Hedge's g = 0.33; 95% CI1[0.17, 0.49]) with low
heterogeneity at both timepoints. Self-compassion (a measure included in the well-being related
outcomes) had a significant small to moderate effect at post-intervention (Hedge's g = 0.35; 95%
CI[0.05, 0.65]) with low heterogeneity. No significant effects on physical health and
performance outcomes at both timepoints were found. Finally, a small to moderate effect on
mindfulness was observed at post-intervention (Hedge's g = 0.35; 95% CI[0.24, 0.45]) and
follow-up (Hedge's g = 0.34; 95% CI [0.17, 0.52]) with low heterogeneity at both timepoints.
Synthesis of Grouped Analyses

Grouped analyses are summarized in the online supplement. At post-test, larger
intervention effects on overall outcomes were found with HCPs (Hedge's g = 0.52; 95% CI
[0.34, 0.70]), MBSR intervention (Hedge's g = 0.47; 95% CI [0.17, 0.76]), and inactive controls
(Hedge's g = 0.36; 95% CI [0.28, 0.45]). Of the studies that specified the type of facilitator (e.g.,
electronic-delivery, trained instructor, student), electronic-delivery produced the largest effect on
overall outcome (Hedge’s g = 0.39; 95% CI [0.17, 0.61]). Larger intervention effects on
mindfulness were also found with HCPs (Hedge’s g = 0.48; 95% CI [0.25, 0.71]), MBSR
intervention (Hedge's g = 0.45; 95% CI [0.22, 0.69]), and electronic-delivery (Hedge's g = 0.38;

95% CI [0.10, 0.65]).
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In addition, MBSR had the largest effect on stress (Hedge's g = 0.77; 95% CI1 [0.02,
1.52]. MBIs-O had the largest effect on burnout (Hedge's g = 0.47; 95% CI [0.10, 0.85] and
MBSR-M had largest effects on anxiety (Hedge's g = 0.70; 95% CI [0.30, 1.09]), depression
(Hedge's g =0.68; 95% CI [0.41, 0.94], and psychological distress (Hedge's g = 0.52; 95% CI
[0.25, 0.80]. Well-being outcomes were most effected by meditation (Hedge's g = 0.44; 95% CI
[0.14, 0.74]. Finally, the largest intervention effects for mindfulness were found with HCPs
(Hedge's g =0.48; 95% CI [0.25, 0.71) and through MBSR (Hedge's g = 0.45; 95% CI [0.22,
0.69]). Heterogeneity was moderate to high for the effect of MBSR on stress and for MBSR-M
on anxiety and psychological distress (all other findings had low heterogeneity). Caution may be
needed when interpreting these findings. Follow-up findings suggest MBSR-M had the largest
effect on both overall outcomes (Hedge's g = 0.42; 95% CI[0.20, 0.64) and mindfulness
(Hedge's g =0.45; 95% CI[0.19, 0.71) with low heterogeneity.
Risk of Bias Within Studies

Results are displayed in Figure 2. Most studies were rated at low (63%) or unclear (34%)
risk for random sequence generation. For allocation concealment, almost all studies (97%) had
unclear risk, with the remaining 3% at high risk. All studies had high risk of performance bias, as
it is not feasible to blind participants. Almost all studies (97%) had unclear risk for detection
bias, with the remaining 3% identified as high risk. Attrition bias was generally low (42%) or
unclear (26%) risk, although 32% were at high risk. For reporting bias, risk was either low (11%)
or unclear (89%). In terms of other biases, most studies were identified as low (61%) or unclear
(13%) risk, although 26% were deemed high risk. To assess the effect of study quality, values of

0 to high risk, 1 to unclear, and 2 to low risk were assigned and scores were added together for
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each article. Out of a possible 14 points, quality scores ranged from 6 to 11 with an average of
8.10 (SD =1.23).
Risk of Bias Across Studies

The effect size for all controlled analyses corresponded to a z-value of 8.82 (p <.001);
signifying at least 732 studies with null effect would be needed to invalidate our findings. Using
the Trim and Fill method, 9 studies would need to fall on the left of the mean effect size for a
symmetrical funnel plot (Figure 3). The new imputed effect size was Hedge's g =0.28 (95% CI
[0.20, 0.35]). Although the imputed effect size is smaller than the original effect sizes, these
analyses still suggest our effect sizes are valid and robust.
Additional Analyses

Following intervention, the effect size of overall outcomes was positively moderated by
age (n=31;=0.01, SE=0.001, p <0.001), percentage of female participants (n =35; f =
0.004, SE = 0.001, p <0.001), intervention length (n =32; B = 0.02, SE = 0.003, p <0.001),
duration of home practice (n =19; = 0.01, SE = 0.003, p <0.001), and study quality score (n =
38; B=0.04, SE =0.01, p <0.001). Although these moderations were positive and significant,
they were very weak in predicting changes in intervention effect sizes.

Discussion

Summary of Main Analyses

This meta-analysis examined 40 articles (38 studies) using a RCT design to explore the
effects of meditation/mindfulness training on psychological, physical, and performance
outcomes in HCPs and HCPs-ITs. Consistent with previous reviews, our results suggest these
interventions have small to moderate effectiveness at post-intervention and follow-up,

specifically for distress and well-being related outcomes. [1, 6, 23, 31].
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HCPs and HCPs-IT may experience negative psychological outcomes due to the stressful
nature of their work, and mindfulness-based interventions were generally found to reduce
symptoms. Significant moderate effects on anxiety, depression, psychological distress, and stress
were found, along with a small effect on burnout. Only stress showed a small to moderate effect
at follow-up. Whereas moderate effects on stress have been generally consistent in other meta-
analyses, other symptoms, such as depression and anxiety have been more equivocal; especially
burnout [6, 29, 31]. One meta-analysis found no significant effects [19], two had too few studies
to compute effects [1, 31], and one found small to moderate effects on emotional exhaustion and
large effects on the personal accomplishment facets of burnout [27]. However, the meta-analyses
with significant effects had more studies, suggesting more robust findings. Our findings were
more conservative than previous meta-analyses, but we included more studies. These
conservative findings are also reflective of the general physician burnout research [7].

Beyond distress, measures of well-being, physical health, and performance also
contribute to overall health and can be protective factors [6]. Furthermore, changes in clinical
skills will naturally affect patient outcome. A small to moderate significant effect was found on
well-being, which is consistent with previous reviews and meta-analyses [23, 27, 31]. However,
physical health, cognitive performance, and clinical skills were not significantly affected by
mindfulness training. Other related meta-analyses have not quantified these effects, though
qualitative analyses suggest potential benefits [27, 29]. The scope of our interpretation is reduced
due to the limited number and high heterogeneity of studies including clinical skills outcomes.
Furthermore, combining psychosocial with physical and cognitive measures may underestimate

the observed effects.
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Finally, when exploring the effects of MBIs, it is important to examine whether a change
in mindfulness occurs, as the primary goal of MBIs is to increase mindfulness. However, less
than half the studies (47%) included a validated measure. The results suggested a small to
moderate increase in mindfulness that persisted to follow-up, which is aligned with previous
reviews and meta-analyses [23, 31].

Summary of Grouped Analyses

When reporting differences between HCPs and HCPs-IT, we found larger effects of
mindfulness training on overall outcomes (including mindfulness) at both timepoints for HCPs.
A similar difference was found in a previous meta-analysis, where interventions targeting
younger physicians had smaller benefits on burnout than those with more experience [7].
Although these findings do not discount the benefit of mindfulness with HCPs-IT, they reflect
the potential for HCPs and HCPs-IT to require differing forms of support [7].

There were a wide range of included interventions, and all appeared to significantly affect
overall outcomes. However, specific interventions appeared to affect individual outcomes
differently. For example, MBSR had the largest reported effect on stress, but no significant
effects on burnout or well-being. This finding may help clarify why previous meta-analyses have
reported equivocal results; differing effects will likely be found depending on intervention type.
In addition, previous research found MBSR had larger reported effects than meditation training
alone; particularly for stress reduction [31]. While our results echo this finding on distress-
related outcomes, meditation appeared to be most effective in increasing well-being. This
highlights the possibility that the multi-faceted methods of MBIs are more important in reducing
distress, but simpler methods of meditation practice are sufficient when focusing on well-being.

Further research is needed to explore this potential difference.
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It may be of value for future studies to continuing exploring other characteristics of HCPs
and HCPs-IT to develop a more holistic and broad understanding of the impacts of mindfulness.
Knowledge can be drawn from the included studies; while measures of anger, altruism,
compassion to others, coping, empathy, life satisfaction, quality of life, self-efficacy, self-esteem,
and spirituality were extracted, there were too few studies to warrant separate analysis. We may
also recommend exploring measures related to qualities and skills often considered desirable in
professionals (e.g., ambiguity tolerance, emotional intelligence, empathy, humility, leadership,
resilience) [83-87] as well as utilizing behavioural measures to assess impact on important
clinical skills (e.g., diagnostic accuracy). Furthermore, exploration of the interpersonal impacts
of mindfulness training may be of value. A qualitative review of MBIs on nurses suggested
improved communication with both patients and colleagues [29]. Considering HCPs and HCPs-
IT work in a social field, it may be relevant to explore the impacts of mindfulness on work
relationships (e.g., satisfaction) and perceived comfort with patients.

Modifying established interventions (like MBSR) to suit the needs of participants and
setting may also be worthwhile as MBSR-M tended to have better individual outcome and long-
term effects than traditional MBSR. Beyond adjusting duration of intervention, further
integration of self-compassion may be important. Like mindfulness, self-compassion derives
from Buddhism and is most simply described as compassion towards oneself; particularly in
moments of failure or suffering [88]. Self-compassion has been suggested to have a
complementary role to the effects of mindfulness on clinical outcomes (e.g., anxiety, burnout,
depression, stress, quality of life) as well as a mediating effect on the relationship between
mindfulness and well-being following a MBSR program [23, 34, 89]. Furthermore, self-

compassion has been found to positively correlate with well-being and negatively correlate with
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psychopathology (i.e., anxiety, depression, and stress) [90]. Similar benefits have also been
suggested for HCPs, along with reported improvement HCP-patient relations [33]. In the present
meta-analysis, self-compassion also showed a significant, but small to moderate, impact on
overall outcome. Taken together, integrating self-compassion with mindfulness training may be a
valuable avenue of research for HCPs and HCPs-IT. Future studies could 1) explore the effects
of developed trainings like the Mindful Self-Compassion Program [91], 2) understand the impact
of adding self-compassion by comparing a MBI with enhanced self-compassion focused
discussion and practice to the standard protocol, and 3) compare self-compassion-based
meditation (ex. Love and Kindness meditation) practice to other meditations.

Although intervention delivery differed between studies, significant effects were
consistently found. It appears that whether the intervention is delivered electronically, by a
student, or by a trained facilitator, there are significant increases in overall outcomes and
mindfulness. Interestingly, electronic-delivery produced the highest effects. This finding
suggests online mindfulness training may be an important avenue for HCPs and HCPs-IT. It has
been noted that time constraints in the lives of HCPs and HCPs-IT likely contribute to the high
attrition in mindfulness studies and the difficulty of integrating mindfulness into the workplace
[1, 71, 76]. For example, there is a practical issue of finding a time in which a group of HCPs
and HCPs-IT may be available to attend a person-led intervention. Furthermore, the costs of
hiring trained facilitators with significant mindfulness experience may also be a barrier for
implementation of trainings. Electronically delivered MBIs may be more economical and
practical ways for HCPs and HCPs-IT to develop mindfulness skills and warrant further study.

Examining the type of control yielded a caveat to our presented results. There were far

fewer active (24%; e.g., somatic relaxation) compared to inactive controls (e.g., waitlist), and
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active control studies showed lower effects. Active controls have more stringent designs and are
better able to account for the placebo effect. Furthermore, most interventions reviewed do not
include mindfulness practice in isolation from other components. Therefore, it is possible the
effects of intervention may be due to other factors (e.g., group discussion) [6].

Finally, all moderators showed significant but weak effects on outcome. These findings
are similar to a previous meta-analysis examining healthy populations [23]; although the authors
did not find a moderation effect of quality score and mean age. Interestingly, study quality score
appears to positively moderate the efficacy of intervention such that higher quality studies
suggest higher effect sizes. This contrasts a larger meta-analysis which found a significant weak,
but negative moderation effects of study quality and age [34]. The reason for this discrepancy is
unclear; however, we suspect there may have been an effect of study size, as studies of higher
quality also had greater sample sizes. Measuring these effects was limited as some studies did
not provide enough detail to extract accurate information on moderators. It is especially
important authors report accurate information on intervention and home practice type and
duration as the potential impact of these moderators can guide the development of future
interventions and are also more equivocal in the field.

Limitations

This meta-analysis had moderate to high heterogeneity on some study outcomes;
particularly when exploring the effects of MBSR and MBSR-M. This may be due to
inconsistency in study measures and variations of intervention design. While this is consistent
with previous analyses, caution is needed in result interpretation [23]. As previously noted, the
included studies often do not measure mindfulness or use an active control. These are

problematic practices as they invite potential bias and make findings harder to interpret [6, 23].
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For example, it would be expected mindfulness would be significantly affected by meditation
and MBIs and would also account for a significant portion of outcome changes. Without
measuring mindfulness, it is difficult to interpret whether the intervention was successful in its
intent or if other factors are driving the observed changes. In addition, it would be important for
studies to quantify and qualify mindfulness practice [30]. MBIs generally include a substantial
homework component, and higher intervention attendance and home practice has been associated
with greater reduction of mental distress and anxiety [52, 75]. Studies reporting practice found
participants generally did less than the prescribed amount and reduced practice over time [52, 54,
57, 79]. To accurately assess the effect of intervention, obtaining and reporting this information
is essential. Finally, most studies did not include follow-ups, making it difficult to interpret the
long-term effects of intervention.

Based on the aforementioned findings and limitations, we recommend future researchers
to 1) explore other facets of health including physical and well-being (e.g., empathy, blood
pressure), 2) utilize active controls, 3) include mindfulness measures and meditation logs that
note duration, style, and quality of practice, 4) include measures of clinical performance and
patient outcomes as mental distress profoundly affect patients, and 5) include long-term follow-
ups (e.g., 0.5 to 1-year post-intervention). While both meditation and MBIs have been shown to
be beneficial, studies comparing them may help elucidate their effects outcome. For employers
and educators, we recommend exploring the needs of their employees/students before selecting
an intervention. As previously noted, there is also potential to enhance participant experience by

focusing on their common challenges and adapting interventions to meet specific needs.
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Conclusion

Despite its limitations, this meta-analysis extends research on mindfulness and HCPs and
HCPs-IT by using wide inclusion criteria regarding population and intervention outcomes. This
reduced bias in our article selection increased the number of included studies and allowed us to
conduct robust additional analyses to quantify nuances in our findings. Furthermore, we solely
examined RCTs to increase the methodological rigor of included studies and reduce risk of bias.

Given the important and difficult nature of their work, HCPs and HCPs-IT are
encouraged to seek such interventions to help maintain their psychological well-being. The type
of intervention employers offer should be reflective of their employees’ specific challenges and
stage of career. Increased collaboration between providers, researchers, and organizations is also

highly warranted to generate access to improved and targeted interventions.
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Corrigendum
The authors regret that an error appears in Section 3.3 ‘Intervention Characteristics’.
In the original article the last sentence of this section reads as: “Follow-up times (n = 15)
ranged from 4 to 80 weeks (M = 24.27).” However, it should have been written as follows:
“Follow-up times (n = 15) ranged from 4 to 312 weeks (M = 43.20).”

The authors would like to apologise for any inconvenience caused.
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Figure 1

PRISMA Flow Diagram of the Study Selection Process
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Table 1

Description and effect size analyses of overall outcome and mindfulness for the selected studies
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Reactivity Index; JS, Johnson Scale; JSPE, Jefferson Scale of Physician Empathy; JSS, Job Satisfaction Survey; KIMS, Kentucky
Inventory Mindfulness Skills; LASA, Linear Analog Scale Assessment; LiSat-9, Life Satisfaction Questionnaire; MAAS, Mindful
Attention Awareness Scale; MAT, Medication Administration Task; MBI, Maslach Burnout Inventory; Med, Medical; MH, Mental
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Disorder Checklist—Civilian Version; PCL, Perceived Competence for Learning; PHQ-9, Patient-Health Questionnaire-9; PKPCT V 1,
Power as Knowing Participation in Change Test V 1l; PMS, Profile of Mood States; PMSS, Perceived Medical School Stress
Instrument; POI, Personal Orientation Inventory; PSOM, Positive States of Mind; PSQI, Pittsburgh Sleep Quality Index; PSS-10,
Perceived Stress Scale-10; PSS, Perceived Stress Scale; PSW, Penn State Worry; PWI-SF, Psychosocial Well-Being Index Short
Form; RCSE, Relationship-Contingent Self-Esteem; RS, Resilience Scale; SAS, Self-Rating Anxiety Scale; SCBS, Santa Clara Brief
Compassion Scale; SCCA, Student Clinical Completion Appraisal; SCL90, Symptom Checklist-90; SCS-SF, Self-Compassion Scale-
Short Form; SCS, Self-Compassion Scale; SDS, Self-Rating Depression Scale; SOSI, Symptoms of Stress Inventory; SRDI, Smith
Relaxation Dispositions Inventory; SRSI, Smith Relaxation States Inventory; SSCS, Chronic Stress Screening Scale; STAI, State-
Trait Anxiety Inventory; SWB, Subjective Well-being; SWHI, Survey Work—Home Inter-action; SWLS, Satisfaction With Life Scale;
TAIS, Attentional and Interpersonal Style; TMS, Toronto Mindfulness Scale; TPI-T, Therapeutic Presence Inventory-Therapist;
UBOS-C, Utrechtse Burnout Schaal (Dutch version of MBI); VM, Vipassana Meditation; WCC, Ways of Coping Checklist;
WHOQol-BREF, World Health Organization Quality of Life- BREF
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Table 2

Effect sizes and other between-group statistics for controlled studies at post-intervention and follow-up

Time Point Outcomes Ns Hedge’s g 95% CI p P (%) Q
Overall Outcome 38 0.35 0.27,0.43 p <00.001 0.00 32.72
Anxiety 14 0.47 0.27, 0.67 p <0.001 53.93 28.22
Burnout 9 0.26 0.11,0.42 0.001 0.00 3.71
Depression 14 0.41 0.26, 0.57 p <0.001 21.46 16.55
Psychological Distress 14 0.46 0.30, 0.62 p<0.001 40.51 21.85
Post Stress 18 0.52 0.35, 0.69 p <0.001 43.40 30.04
Intervention _ 'ell-being Outcomes 24 0.32 0.23,0.42 p <0.001 0.00 15.68
Onysical Health 3 013 -0.46,0.19 0.41 0.00 1.79
Performance Outcomes 8 0.21 -0.01,0.43 0.06 37.86 11.26
Cognitive Performance 5 0.11 -0.11, 0.33 0.34 0.00 1.81
Clinical Skills 4 0.27 -0.15, 0.68 0.21 68.46 9.51
Mindfulness 18 0.35 0.24, 0.45 p <0.001 0.00 9.59
Overall Outcome 10 0.31 0.16, 0.46 p <0.001 0.00 4.72
Burnout 2 0.60 -0.28, 1.48 0.18 51.39 2.06
Depression 1 0.40 -0.02, 0.83 0.06 - -
Psychological Distress 3 0.20 -0.08, 0.47 0.17 17.21 2.42
Follow-Up Stress 5 0.34 0.11,0.57 0.004 0.00 3.10
Well-being Outcomes 9 0.33 0.17,0.49 p <0.001 0.00 5.52
Ohysical Health 1 0.13 10.29,0.56 0.54 i i
Performance Outcomes 1 0.21 -0.14, 0.56 0.24 - -
Mindfulness 7 0.34 0.17,0.52 p <0.001 0.00 3.62

Abbreviations. 95% CI, 95% Confidence Interval; Ns, Number of studies; Post, Post Intervention
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Figure 2

Cochrane risk of bias ratings for individual studies

Random sequence generation (selection bias) _ l

Allocation concealment (selection bias) |

Blinding of outcome assessment (detection bias)l l

Selective reporting (reporting bias) - |

0% 25% 50% 75% 100%
. Low risk of bias I:' Unclear risk of bias . High risk of bias

Note. The average number of included studies falling under low risk (green), unclear risk

(yellow), and high risk (red) are shown for each of the seven types of bias.
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Figure 3

Funnel plot of precision by Hedge's g for controlled data

Funnel Plot of Precision by Hedges's g
10

Precision (1/Std Err)

>
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Hedges's g

Note. In the absence of publication bias, the studies are distributed symmetrically. Larger studies

appear towards the top of the graph and cluster around the mean effect size while smaller studies

appear towards the bottom.
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Bridge to Chapter 3

In Chapter 2, we examined the impact of mindfulness-based interventions (MBIs) on
healthcare professionals and trainees. This meta-analysis highlighted the effectiveness of such
training on reducing psychological distress (e.g., anxiety, burnout, depression, and stress) and
enhancing well-being. They were also effective in increasing mindfulness and self-compassion
which are complementary constructs that affect well-being. By examining subgroups, we found
that modified versions of established interventions tended to have better outcomes and long-term
effects and that professionals and trainees may have different training needs. Furthermore, MBIs
that have a more comprehensive program (i.e., includes didactic, discursive, and practice
components) seem to have greater effectiveness on reducing distress while meditation-only
trainings appear to have greater effectiveness in enhancing well-being. Taken together, we
recognize the importance of tailoring MBIs to the target population and their goals.

While these findings point to the beneficial effects of MBIs on trainees, none of the
studies examined AT as an outcome. In general, literature on the relationship between
mindfulness and AT is limited and equivocal. Some researchers have found significant
correlations between MM and AT (Hitsuwari & Nomura, 2021; Robinson, 2019) as well as
qualitative support for MM training enhancing AT for counsellors-in-training (CITs; Bohecker et
al., 2016; Christopher & Maris, 2010). Others did not find a significant correlation between
CITs’ AT and MM (Fulton, 2016) nor significant changes in business leaders’ AT following a
MBI (Brendel et al., 2016). Furthermore, LM and self-compassion have both been found to
correlate with AT (Fulton, 2016; Ie et al., 2012); however, to our knowledge, no study has

examined the impact of LM or self-compassion training on AT.
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To develop a tailored MBI for CITs to enhance AT, we were first interested in examining
the relationship between AT and 1) both forms of Western mindfulness (MM and LM) and 2)
self-compassion. In addition, we wanted to assess the effect of meditative and Langer
mindfulness inductions on AT. A previous study had shown AT can be reduced after priming
participants with religious concepts (Sagioglou & Forstmann, 2013). If AT could be significantly
enhanced with a brief mindfulness exercise, then we could manage one of the key concerns with
implementing MBIs — the time commitment.

Furthermore, the meta-analysis revealed important methodological limitations in the
mindfulness literature. First, most studies compare mindfulness training to inactive controls, and
these tend to yield greater effect sizes. Thus, to account for the placebo effect and confounding
variables, interventions (whether brief or comprehensive) should be compared to an active
control. Second, as mindfulness is the focus of the training, one would expect that a measure of
trait mindfulness would be included. If trait mindfulness did not change from baseline to post-
training, then it would be difficult to argue that any outcome changes are due to the mindfulness
component of the training. Although including a mindfulness measure is very important, most
studies do not do so. This is further reflected in the induction literature, where another recent
meta-analysis found only 14 of the 34 included studies took measures of state mindfulness
following induction (Gill et al., 2020). Importantly, studies that have included manipulation
checks have shown equivocal results even when using the same measure, mindfulness audio, and
comparison task (Lancaster et al., 2016). To be accurate in reporting the effects of brief
mindfulness, there is a need to determine whether mindfulness has been successfully induced and
how long this mindful state persists. While Erisman and Roemer (2010) found increased state

MM persists from after induction to the end of the experiment, such exploration has not been
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done with LM (perhaps due to there not being a state LM measure). Finally, while there are three
validated measures of state MM, there are no validated measures of state LM and past studies
have not directly compared MM and LM. Taken together, there is a need to 1) compare
inductions to an active control (i.e., a mind-wandering task), 2) develop strategies for assessing
the success of a mindfulness induction, and 3) contrast MM and LM by examining participant
perceptions of the likeability and difficulty of the respective tasks and by assessing the
persistence and trajectory of the induced mindful effect.

Thus, Chapter 3 describes a two-part experiment that 1) assesses the association between
specific meditative mindfulness facets, Langer mindfulness, self-compassion, and ambiguity
tolerance using a cross-sectional design, and 2) examines the impact of a meditative or Langer
mindfulness induction on AT as compared to a mind wandering control using a randomized
control design. It further contrasts participant perceptions of the MM and LM tasks and examines
how state MM and LM change across three timepoints within the experiment. Due to the large
sample size required to conduct regression analyses and between-group comparisons, we elected
to examine an undergraduate student population. The students were from an emerging adult
population (18 to 29 years of age) and were recruited from the McGill Psychology Participant
Pool which means they were taking at least one course in Psychology to receive course credit.
We also focused on mindfulness/meditation novices; specifically, those who do not maintain a

consistent mindfulness practice and/or have not attended a training program.



AMBIGUITY TOLERANCE AND MINDFULNESS

Chapter 3: Cultivating Ambiguity Tolerance through Mindfulness: An Induction

Randomized Controlled Trial

Christina Spinelli!, Marim Ibrahim', and Bassam Khoury'

"Department of Educational and Counselling Psychology, McGill University

Author Note
This manuscript has been first published in Current Psychology in 2022 by Springer

Nature, available at: https://doi.org/10.1007/s12144-021-02597-4.

© 2022. This manuscript is reproduced with permission from Springer Nature.

95


https://doi.org/10.1007/s12144-021-02597-4

AMBIGUITY TOLERANCE AND MINDFULNESS 96

Abstract

Facing ambiguity is ubiquitous and perhaps more apparent as the world faces economic, health,
and social crises. Ambiguity tolerance (AT) reflects one’s ability to manage novel, complex, and
insoluble situations and has important implications on learning, intrapersonal behaviour, and
decision making. While AT can increase passively over time, there is some research pointing to
mindfulness as a method for cultivating AT. Both forms of Western mindfulness (meditative and
Langer) positively correlate with AT; however, no study has explored the direct impact of
mindfulness induction. 165 undergraduate participants completed baseline measures of AT, trait
meditative (MM) and Langer mindfulness (LM), and self-compassion (SC). Participants were
randomly assigned to a condition (meditative, Langer, or mind-wandering control) and
responded to measures of AT. Measures of state mindfulness were taken pre-post induction to
confirm manipulation success and participants provided feedback on the induction tasks.
Regression analyses revealed nonreactivity to inner experience (facet of MM), LM, and SC are
significantly associated with AT. However, only nonreactivity adds significantly to the variation
in AT beyond what is attributable to LM. Repeated measure ANOV As confirmed state MM and
LM were elevated post-induction compared to the control. However, state mindfulness remained
enhanced at the experiment’s end only for MM and not LM. Participants also reported finding
the LM task more difficult than MM but noted greater focus and ability to follow task
instructions. No significant effect of induction was found on AT. Future studies could examine
how a combination of MM and LM interventions might enhance AT.

Keywords: meditative mindfulness, Langer mindfulness, ambiguity tolerance, self-

compassion
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Introduction
Experiencing ambiguity is inherent and inevitable to life. The veracity of this statement is
perhaps felt most strongly as the world collectively experiences a global crisis. Decisions are
being made, whether at individual, community, national, or international levels, in the face of
situations that are novel (i.e., lacking in familiar cues), complex (i.e., requiring management of
many relevant cues), insoluble (i.e., involving contradictory cues), and/or incomplete (i.e.,
needing additional cues) — four characteristics of ambiguity (Budner, 1962; McLain, 1993). The
examples of such situations are endless. In academia, educators are adapting to online teaching,
university administrators are making decisions about re-opening schools based on changing data,
and students are navigating a changed social and academic landscape while facing evaluation
that can impact their future. How individuals experience these examples can significantly differ.
For some, such ambiguity may be aversive; perhaps presenting a danger to one’s well-being or
life goals. Others may find ambiguity to be rewarding; perhaps offering an opportunity for
growth and self-discovery. This individual difference that predicts one’s reactions to ambiguity
in both the short and long-term is known as ambiguity tolerance (AT; McLain et al., 2015).
Ambiguity Tolerance
Definitions of AT have varied across time and discipline (see review by Furnham &
Marks, 2013). McLain (1993) stated AT is “a range, from rejection to attraction, of reactions to
stimuli perceived as unfamiliar, complex, dynamically uncertain, or subject to multiple
conflicting interpretations” (p. 184). These reactions can manifest emotionally, cognitively, and
behaviourally (Grenier et al., 2005). Contemporary work by Lauriola et al. (2016) examined the
hierarchical structure from a battery of AT questionnaires and highlighted three dimensions of

AT: 1) affective (i.e., level of distress or discomfort associated with ambiguity), 2) cognitive
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(i.e., level of rigidity and moral absolutism in responding to ambiguity), and 3) epistemic (i.e.,
level of ambiguity acceptance and approach towards novelty and complexity).

Those with higher tolerance may view ambiguity as attractive and respond with curiosity
and positive affect (McLain et al., 2015). They may also be motivated to seek ambiguity as it
presents a cognitive challenge or opens new potential for perception and behaviour (Hirsh et al.,
2012; McLain, 2009). Researchers have found higher AT to be associated with greater affective,
cognitive, and eudemonic psychological well-being (Park et al., 2020), appreciation of surrealist
media (Swami et al., 2010), career exploration (Xu & Tracey, 2014), curiosity (Litman, 2010),
creativity (Hwang & Choi, 2020; Robinson et al., 2019), efforts and behaviours promoting job
search (Kwon et al., 2020), empathy (Geller et al., 2021), emotional appraisal of self and others
(Mangione et al., 2018), extraversion, (Jach & Smillie, 2019), heuristic and complex thinking
styles (Ie et al., 2012), team identification at work (Hwang & Choi, 2020), job satisfaction
(Nicolaidis & Katsaros, 2011), independent, participatory, and competitive learning styles
(Arquero et al., 2017), need for cognition (Wolfradt et al., 1999), openness to diversity (Geller et
al., 2021), openness to experience (Jach & Smillie, 2019), positive affect (Babaei et al., 2021),
proactive behaviours towards career (Park et al., 2020), psychological mindedness (particularly
in ability to access feelings and willingness to understand oneself and others; Beitel et al., 2004),
resilience (Babaei et al., 2021) and self-efficacy in career decision making (Xu & Tracey, 2015).
AT also has positive effects on language learning (Basoz, 2015; Chu et al., 2015) and complex
decision making (Endres et al., 2009).

On the other hand, those who are more intolerant may interpret ambiguity as threatening
(Budner, 1962). In response, they may view the situation as unalterable or try to alter it to suit

their perceptions. They may also experience discomfort and display destructive behaviour.
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Greater intolerance of ambiguity has been associated with authoritarianism (Adorno et al., 1950),
anger (Litman, 2010), burnout (Mangione et al., 2018), career indecision (Xu & Tracey, 2015),
conformity to some traditional masculine norms (Park et al., 2020), ethnocentrism (Van Hiel et
al., 2010), job stress (Iannello et al., 2017), magical thinking (Beitel et al., 2004), need for course
structure (DeRoma et al., 2003), negative affect (Babaei et al., 2021), negative mood at work
(Hwang & Choi, 2020), neuroticism (Jach & Smillie, 2019), perfectionism (Gértner et al., 2020),
lower support for diversity related work programs (Chen & Hooijberg, 2000), worry (Buhr &
Dugas, 2006), and written and oral communication apprehension (Arquero et al., 2017).

AT appears to be implicated in social domains, intrapersonal behaviours, and decision
making (Furnham & Marks, 2013). Thus, exploring how to actively cultivate AT is a promising
and important area of study; especially with student populations (Iannello et al., 2017; Merrotsy,
2013). University students tend to be emerging adults; living in a period of transition between
adolescence and adulthood that is characterized in part by identity exploration and instability
(Arnett, 2007). This is an age of inherent ambiguity as students face the challenges of greater
academic and personal autonomy, changing social and familial networks, and managing
finances; all challenges that can impact physical and psychological well-being (Burns et al.,
2020). Research on AT has found that it may be a cognitive vulnerability factor for hopelessness
and depression in undergraduate students (Andersen & Schwartz, 1992) and is a predictor of
student strategies in coping with academic stress (Paralkar, 2019). Intolerance of ambiguity
positively predicts avoidant strategies (i.e., escaping or denying stress) and negatively predicts
approach (i.e., applying effort to change stress) and social support (i.e., consul