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H I G H L I G H T S

• OCD and GAD are distinct disorders with significant phenomenological overlap.

• Intolerance of Uncertainty (IU) may account for some overlap between disorders.

• Neural circuitry underlying IU can be measured and may be altered in OCD and GAD.

• Focusing on IU may improve diagnostic conceptualization and treatment.

• Future research should examine whether focus on IU improves treatment outcomes.
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A B S T R A C T

Obsessive-compulsive disorder (OCD) and generalized anxiety disorder (GAD) are early-onset disorders with
significant overlapping phenomenology, especially in young patients who, due to developmental stage, may
have difficulty recognizing obsessions and worries as unrealistic or excessive. Shared phenomenology and high
rates of comorbidity between OCD and GAD raise the possibility of common underlying processes, and recent
work has focused on intolerance of uncertainty (IU) as a reasonable candidate. With an emphasis on the youth
literature, we review the phenomenological overlap between OCD and GAD, how symptoms may relate to IU,
and how IU may be measured. We review existing psychotherapeutic treatments and discuss how understanding
the role of IU may assist in the development of novel psychotherapeutic strategies to improve treatment out-
comes. Neuroimaging studies of IU in OCD and GAD are also discussed and suggestions for further research are
offered. We conclude that, consistent with Research Domain Criteria (RDoC), IU represents a transdiagnostic
construct with a demonstrable neural basis that could be targeted to improve existing treatments for these
disorders.

1. Introduction

Obsessive-compulsive disorder (OCD) and generalized anxiety dis-
order (GAD) are categorized as distinct classes of disorders within the
Diagnostic and Statistical Manual of Mental Disorders, 5th edition
(DSM-5; American Psychiatric Association [APA], 2013); however,
early age of onset, high rates of comorbidity, and phenomenological
overlap may indicate common underlying processes (Bienvenu et al.,
2012; Kessler et al., 2005; Klein Hofmeijer-Sevink et al., 2013; Peris
et al., 2017; Ruscio et al., 2017; Ruscio, Stein, Chiu, & Kessler, 2010;
Torres et al., 2016). The notion of common underlying processes aligns
with the Research Domain Criteria (RDoC), which defines dimensions

of human behavior at multiple levels to advance mechanistic under-
standing of psychiatric illness across traditional diagnostic categories
(Kozak & Cuthbert, 2016). One such dimension that may be particularly
relevant for understanding OCD and GAD is intolerance of uncertainty
(IU). IU has been defined as one's “dispositional incapacity to endure
the aversive response triggered by the perceived absence of salient, key,
or sufficient information; it is believed to be sustained by the associated
perception of uncertainty” (Carleton, 2016a, p. 31). More generally, IU
can be understood to represent a fear of the unknown (Carleton, 2012,
2016b). IU has been identified as a transdiagnostic risk factor for
emotional disorders in general (Carleton, 2012, 2016a), and for OCD
and GAD in specific. IU characterizes both obsessions and worries, and
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may represent a mechanism that could be targeted to improve out-
comes in the many OCD and GAD patients who continue to experience
symptoms, even after receiving currently available treatments
(Pediatric OCD Treatment Study [POTS] Team, 2004; Walkup et al.,
2008).

In the following sections, we explore similarities and differences
between the core features of OCD and GAD (i.e., obsessions/compul-
sions and worry), the relationship of obsessions and worry to IU, and
strategies for measurement of IU. We also review commonalities be-
tween existing psychotherapeutic treatments for the two disorders and
comment upon the limitations of these treatments. Finally, we discuss
how understanding the role of IU, including the underlying neural
substrate, in OCD and GAD may guide the development of novel psy-
chotherapeutic interventions to improve treatment outcomes in OCD
and GAD. Throughout the review, we focus on children and adoles-
cents, as developmental considerations related to cognitive abilities,
degree of insight, and ability to articulate symptoms can make defini-
tive diagnosis particularly challenging, and may provide further justi-
fication for considering underlying processes.

2. OCD and GAD phenomenology: more similar than different?

The DSM-5 (APA, 2013) provides distinct criteria for OCD and GAD,
presenting them as separable entities, but high degree of phenomen-
ological overlap can complicate differentiation. The diagnosis of OCD
requires the presence of obsessions and/or compulsions, whereas GAD
is characterized by excessive and uncontrollable worry (APA, 2013);
however, a closer look reveals similarities between the terms used in
these definitions. According to the DSM-5, obsessions are recurrent and
persistent thoughts, impulses, or images that are experienced as in-
trusive and inappropriate and that cause marked anxiety or distress;
compulsions are repetitive behaviors or mental rituals that are intended
to prevent or reduce anxiety or distress. Alternatively, worry is char-
acterized by anxious, apprehensive thinking (APA, 2013). Worry has
also been characterized as “a chain of thoughts and images, negatively
affect-laden and relatively uncontrollable” (Borkovec, Robinson,
Pruzinsky, & DePree, 1983, p. 10), similar to obsessions. Worry can also
be initiated by the individual as a means of reducing distress (Comer,
Kendall, Franklin, Hudson, & Pimentel, 2004), similar to compulsive
mental ritualizing, which is the use of repetitive thoughts to neutralize
obsession-related anxiety or fear by patients with OCD. Across obses-
sions, compulsions, and worry, there appears to be repetitive cognitive
activity that can be difficult to distinguish in clinical settings.

The repetitive cognitive activity in OCD and GAD can be con-
ceptualized as falling along a continuum with regard to thought con-
tent, thought onset, thought process, and function (see Table 1; Comer
et al., 2004; Turner, Beidel, & Stanley, 1992). When children and
adolescents present at the extreme ends of the continuum, OCD and
GAD can be readily distinguished. However, often youth present be-
tween the extreme ends, exhibiting features of both OCD and GAD si-
multaneously and preventing clear-cut differentiation (Comer et al.,
2004).

Obsessions are typically associated with more implausible or bizarre
concerns that can be recognized by patients, parents, and clinicians as
unlikely to occur. The improbable quality of obsessions is typically

experienced as directly opposed to patient values and self-concept (i.e.,
ego-dystonic). For instance, a child with OCD may consider herself to be
a loving daughter but have intrusive thoughts about killing her mother.
GAD-related worries, in contrast, are often made up of “every day”
concerns, relevant to most children and more likely to actually occur
(Turner et al., 1992). Often such worries align with the child's self-
concept and priorities (i.e., ego-syntonic). For instance, a child with
GAD may strive to be perfect and experience worries about making
mistakes. Despite the ego-syntonic nature of worry, youth with GAD
often recognize that their worries are excessive and thus, somewhat
unreasonable, similar to the insight exhibited by patients with OCD
(APA, 2013). Even when thought content can be clearly categorized as
consistent with OCD or GAD, patients with either disorder often iden-
tify the repetitive cognitive activity as distressing and unwanted.

Obsessions are generally conceptualized as occurring “out of the
blue” and are perceived as being outside of one's control (i.e., intrusive;
Rachman, 1985; Turner et al., 1992). Worry, in contrast, tends to be
more associated with triggers, and is thought of as potentially easier to
stop or resist (Turner et al., 1992). Despite seemingly clear distinctions,
research demonstrates that obsessions can also be associated with
triggers; for instance, a child's intrusive thoughts about killing her
mother are triggered by seeing a kitchen knife (Parkinson & Rachman,
1981). Conversely, worry can also be experienced as spontaneous and
occurring without any specific trigger (Borkovec et al., 1983).

Another apparent distinction between obsessions and worry is the
presentation of repetitive cognitive activity as visual imagery in OCD
compared with verbal material in GAD (Borkovec & Inz, 1990; Freeston,
Dugas, & Ladouceur, 1996; Langlois, Freeston, & Ladouceur, 2000). In
contrast to the intrusive imagery that produces the anxiety response in
OCD (e.g., violent scenes), the verbal content of worry may occur in-
trusively at times but, on other occasions, be purposefully engaged by
patients with GAD (Borkovec & Hu, 1990). The tendency of affected
individuals to process worry verbally, rather than pictorially, suggests
that worry may function to circumvent in-depth emotional processing
of cognitive material and actually serve as an avoidance strategy
(Borkovec & Hu, 1990; Borkovec, Lyonfields, Wiser, & Deihl, 1993;
Freeston et al., 1996). Indeed, some work suggests that volitional worry
may decrease physiological activation (Borkovec & Hu, 1990). Voli-
tional worry and compulsions may both serve to reduce anxiety through
the experience of perceived control (Borkovec & Roemer, 1995;
Freeston, Rhéaume, Letarte, Dugas, & Ladouceur, 1994; Rachman,
2002).

Worry and compulsions may be experienced by patients as bur-
densome and unwanted, but are both reinforced by the reduction of
anxiety coupled with the perceived prevention of a negative outcome.
Patients typically engage in compulsions to reduce the perceived like-
lihood of a negative outcome (e.g., “if I wash my hands, I will not be
contaminated”). In a similar manner, worry can be engaged as a pro-
blem-solving strategy, perceived as a means of handling or preventing
possible negative outcomes. Research suggests that some patients en-
dorse beliefs that the simple act of worrying prevents negative events
from happening entirely (Borkovec & Roemer, 1995). For instance, a
child might rationalize that mental practicing of distressing scenarios
will prevent them from occurring or ensure that they can be overcome.
This form of magical thinking (thought-action fusion) seems to be the

Table 1
Characteristics of repetitive cognitive activity in GAD vs OCD.

Thought content Thought onset Thought process Function Congruence with self-
image

Worry More realistic/normative, typically
concerning every day circumstances

Associated with triggers Verbal/linguistic (reduced
somatic arousal)

Worry reduces distress by preparing
for potential negative outcomes

Ego-syntonic

Obsessions More unrealistic/bizarre Intrusive, less associated
with identifiable triggers

More associated with
imagery (increased somatic
arousal)

Associated compulsions reduce
distress by perceived temporary
control of threat

Ego-dystonic
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reverse of a similar process that occurs in OCD, as individuals with OCD
often believe that experiencing an obsessive thought increases the
likelihood of the thought becoming a reality (e.g., harm to a loved one),
leading to certain compulsions to prevent the feared outcomes from
occurring (Borkovec & Roemer, 1995; Hazlett-Stevens, Zucker, &
Craske, 2002). Both worry and compulsions appear to be maintained
through negative reinforcement by avoidance (both real and perceived)
of negative emotional experiences (anxiety) and negative outcomes.

3. Real-life presentations: Can OCD and GAD be differentiated?

Certain characteristics may help to distinguish obsessions and
compulsions from worry (Table 1), but real-life presentations often
complicate differential diagnosis. For example, it may not be readily
apparent whether a child who seeks frequent health reassurance (e.g.,
due to expressed concerns about contracting the Zika virus) is ex-
hibiting health and illness worries triggered by recent news reports, or
whether she is experiencing intrusive and unrealistic obsessions related
to contamination. Similarly, a child who endorses concerns about
school performance and generates mental lists of the ways that she may
prepare for an exam may either be experiencing generalized worry or
engaging in covert mental compulsions. Checking behaviors and re-
assurance-seeking are often conceptualized as compulsive behavior, but
can also be associated with worry (Coleman, Pieterefesa, Holaway,
Coles, & Heimberg, 2011; Steketee, Grayson, & Foa, 1987; Tallis & de
Silva, 1992). For example, a child with GAD may repeatedly check
homework to address fears about poor performance, whereas a child
with OCD may repetitively check and re-write homework due to per-
sistent doubts about correctness or to ensure that the work is “just
right.” In other cases, the distinction may be clearer. An adolescent
preoccupied by recurrent fears that she will become contaminated with
“ickiness” just by looking at a certain individual would be best con-
ceptualized as suffering from contamination obsessions (as the thoughts
are more bizarre and far-fetched), whereas a child who endorses gen-
eral concerns about her cancer-stricken parent dying might be better
conceptualized as engaging in worry (a more realistic concern). While
the diagnostic criteria of OCD and GAD may seem readily distinguish-
able and clear-cut, the actual clinical manifestation of the disorders
occurs along a continuum, suggesting that they may exist along a single
dimension and derive from a common underlying substrate.

4. Intolerance of uncertainty: a transdiagnostic construct relevant
to OCD and GAD

The shared phenomenology between OCD and GAD raises the pos-
sibility of a common process underlying symptoms of these disorders,
and accumulating evidence points to IU as a reasonable candidate for
such a process. In individuals with a high level of IU, uncertain situa-
tions elicit a fear response, including automatic thoughts regarding an
individual's lack of ability to cope with such situations and behavioral
attempts to increase certainty (e.g., reassurance-seeking and checking;
Carleton, 2016b). In OCD, high levels of IU have been consistently re-
lated to compulsions and ritualistic behaviors (Beech & Liddell, 1974;
Holaway, Heimberg, & Coles, 2006; Steketee, Frost, & Cohen, 1998;
Tolin, Abramowitz, Brigidi, & Foa, 2003). In GAD, worry may serve to
minimize the uncertainty (Dugas, Schwartz, & Francis, 2004) and de-
crease the arousal (Holaway et al., 2006) associated with feared si-
tuations.

Several different instruments have been validated for measuring IU
in pediatric and adult samples. The Intolerance of Uncertainty Scale
(IUS) is an adult self-report tool, consisting of 27 items that assess
cognitive, emotional, and behavioral reactions to uncertain situations;
it has been shown to have excellent internal consistency and good
discriminant and convergent validity (Buhr & Dugas, 2002; Freeston
et al., 1994). A 12-item version of the IUS (IUS-12) has also been de-
veloped, with two subscales assessing prospective IU (e.g., “I should be

able to organize everything in advance”) and inhibitory IU (e.g., “un-
certainty keeps me from living a full life”), and has been shown to have
similar psychometric properties to the original IUS (Carleton, Norton, &
Asmundson, 2007; Jacoby, Fabricant, Leonard, Riemann, &
Abramowitz, 2013; Khawaja & Yu, 2010). The Intolerance of Un-
certainty Scale for Children (IUSC) was developed for use in individuals
aged 7–17 and has been found to have strong internal consistency and
convergent validity (Comer et al., 2009). The IUSC has both a child- and
parent-report form to account for developmental issues that may impact
the accuracy of children's self-report (Comer et al., 2009). A notable
limitation of IUS, IUS-12, and IUSC is that the aforementioned psy-
chometric data were derived primarily from Caucasian populations.
Preliminary work has found similar psychometric properties of the IUS
among a non-clinical sample of four different racial groups (African-
American, Hispanic/Latino, Caucasian, and Southeast Asian; Norton,
2005), but additional work will be necessary to validate IU measures
across samples drawn from different racial, ethnic and cultural back-
grounds.

To date, IU has not been specifically studied in youth populations
with OCD using validated measures; however, in adult samples with
OCD, IU (as assessed by the IUS and IUS-12) has been found to associate
with checking and repeating rituals and to predict OCD symptom se-
verity (Calleo, Hart, Bjorgvinsson, & Stanley, 2010; Laposa, Collimore,
Hawley, & Rector, 2015; Tolin et al., 2003). In non-clinical under-
graduate populations, IU predicts behaviors such as ordering, arran-
ging, and checking, as well as obsessive symptoms (such as con-
tamination fears; Sarawgi, Oglesby, & Cougle, 2013). Moreover, IU was
found to fully account for the relationship between perfectionism and
OCD severity (Reuther et al., 2013). Thus, IU appears to contribute to
both symptom production and severity in OCD.

IU has been studied in both youth and adult populations with GAD
using validated measures. In youth community and clinical samples, IU
strongly associates with worry and anxiety and positive beliefs about
worry, and has been found to distinguish between moderate and high
levels of worry (Cowie, Clementi, & Alfano, 2016; Dugas, Laugesen, &
Bukowski, 2012; Fialko, Bolton, & Perrin, 2012; Kertz & Woodruff-
Borden, 2013; Laugesen, Dugas, & Bukowski, 2003). Work with un-
dergraduate samples has shown that worry increases in response to an
experimentally manipulated increase in IU (Ladouceur, Gosselin, &
Dugas, 2000). Other investigations with community and clinical sam-
ples of adults with GAD have supported the positive correlation be-
tween worry/GAD severity and IU (Dugas et al., 2007; Koerner, Mejia,
& Kusec, 2017; Kusec, Tallon, & Koerner, 2016). Hence, IU appears to
play a prominent role in symptom production and severity in GAD.

5. IU and historical context

Intolerance of Ambiguity (IA; Frenkel-Brunswik, 1949), an early
precursor of IU, was identified in the mid twentieth century and was
defined as the “tendency to perceive ambiguous situations as sources of
threat” (Budner, 1962, p. 29). While both IA and IU refer to a fear of
unknown or uncertain situations, IA has been conceptualized as a re-
action to a situation in the present while IU reflects a fear of future
events that may have negative outcomes (Grenier, Barrette, &
Ladouceur, 2005). The first formal definition of IU appeared in the
worry literature in 1994 as “a broad construct representing cognitive,
emotional, and behavioral reactions to uncertainty in everyday life si-
tuations” (Freeston et al., 1994, p. 792). Much contemporary clinical
research has subsequently focused on IU, and supports the presence of
IU in multiple disorders, including in OCD and GAD (Brown, Dowdall,
Côté, & Barlow, 1994; Calkins, Berman, & Wilhelm, 2013; Carleton,
2016a; Carleton et al., 2012; Fergus & Wu, 2010; Freeston et al., 1994;
Gentes & Ruscio, 2011; Holaway et al., 2006; McEvoy & Mahoney,
2012; Obsessive Compulsive Cognitions Working Group [OCCWG],
1997; Romero-Sanchiz, Nogueira-Arjona, Godoy-Ávila, Gavino-Lázaro,
& Freeston, 2015).
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Just as IA exists as a precursor to IU in the GAD/worry literature,
the construct of obsessional doubt is of historical significance in the
OCD literature. Although a full examination of the topic is beyond the
scope of this review, a brief discussion is warranted. As conceptualized
by Lazarov, Dar, Liberman, and Oded (2012), doubt reflects a lack of
certainty and confidence in one's internal states and perceptions. His-
torical accounts of OCD by Janet, William James, and du Saulle con-
sidered doubt to be an important characteristic of the disorder (as cited
in Samuels et al., 2017). Janet also recognized the need for certainty as
driving much of the behavior seen in OCD (Pitman, 1984, 1987). More
recently, attempts have been made to differentiate doubt and un-
certainty. Obsessional doubt appears to involve questioning situations
that are not ambiguous and involves a lack of confidence in the in-
formation available to make a decision; alternatively, IU is more future-
focused and is characterized by interpreting ambiguous situations ne-
gatively (Julien, O'Connor, & Aardema, 2016; O'Connor, 2014; Samuels
et al., 2017). Hence, doubt refers to uncertainty in certain situations (as
in the case of an adolescent who fears that a feeling a bump on the road
while driving indicates that she has struck and killed a pedestrian) and
IU refers to uncertainty in uncertain situations (as in the case of a child
who worries that she may fail an upcoming exam). According to these
definitions, doubt may be conceptualized as a subtype of IU. Where
obsessional doubt tends to focus on circumscribed content in “security
concern” domains (e.g., contamination, aggression/harm, symmetry/
ordering; Szechtman & Woody, 2004), IU tends to apply more generally
to “everyday” situations that are important and, to some degree, un-
certain for most people (e.g., competence on the job, health, financial
security). Thus, while IU, IA, and doubt are similar constructs, parti-
cularly with regard to their relationship to a fear of the unknown, they
are distinguishable and IU has been postulated as most reflective of an
underlying fear of the unknown (Carleton, 2016b).

6. OCD and GAD: a common underlying substrate?

In addition to the areas of phenomenological overlap and literature
supporting the presence of IU in both OCD and GAD, the disorders share
other common features. For instance, OCD and GAD are frequently
comorbid with one another (ranging between 9 and 54%; Bienvenu
et al., 2012; Klein Hofmeijer-Sevink et al., 2013; Ruscio et al., 2010;
Torres et al., 2016), and have shared personality risk factors (e.g.,
perfectionism, behavioral inhibition, and negative affectivity; APA,
2013). OCD and GAD also often emerge early in life. These disorders
can present as early as 4–6 years of age (Bufferd, Dougherty, Carlson,
Rose, & Klein, 2012), coinciding with the emergence of capacity for
uncertainty in preschool-age children (Coughlin, Hembacher, Lyons, &
Ghetti, 2015; Lyons & Ghetti, 2011; Seed & Dickerson, 2016). Most
commonly, OCD presents in late childhood to early adolescence, with a
second peak of onset in early adulthood (Dell'Osso et al., 2016; Geller,
2006; Ruscio et al., 2010), while the prevalence of GAD begins to in-
crease during adolescence, peaking between late adolescence and late
20’s (Beesdo, Knappe, & Pine, 2009; Beesdo, Pine, Lieb, & Wittchen,
2010; Kessler, Keller, & Wittchen, 2001), although some authors have
found average age at onset in the early 30’s (Kessler et al., 2005; Vesga-
López et al., 2008). Although early-onset OCD appears to be more
common in males (Castle, Deale, & Marks, 1995; Ruscio et al., 2010), by
early adulthood, there is a higher prevalence of both OCD and GAD
among females (Anderson, Williams, McGee, & Silva, 1987; Dell'Osso
et al., 2016). In terms of management, both disorders respond to
treatment protocols involving selective serotonin reuptake inhibitors
(SSRIs) and cognitive behavioral therapy (CBT) with an exposure
component (POTS team, 2004; Walkup et al., 2008). These common-
alities have led prior investigators to suggest that OCD and GAD may
share neurobiological substrates (Comer et al., 2004; Kessler et al.,
2011).

7. Neuroimaging of IU in OCD and GAD

In recent years, functional neuroimaging studies have examined the
neural mechanisms underlying IU. According to a recent review by
Wever, Smeets, and Sternheim (2015), in healthy individuals, there is
evidence that limbic areas (such as the amygdala, insula, and ven-
tromedial prefrontal cortex [vmPFC]) are activated in response to un-
certainty, with the vmPFC playing an important role in inhibiting the
amygdala- and insula-mediated emotional response to aversive situa-
tions. Functional magnetic resonance imaging (fMRI) investigations
with clinical populations show that, as compared to healthy popula-
tions, individuals with OCD or GAD demonstrated similar brain acti-
vation in response to uncertainty, but with greater intensity (Krain
et al., 2008; Rotge et al., 2015; Stern et al., 2013; Wever et al., 2015).

Neural networks involved in decision-making develop over the
course of adolescence and, during this period of development, a relative
imbalance between earlier developing centers for threat reactivity and
later developing systems for controlled regulation of automatic re-
sponse (Heller & Casey, 2016; Luna, Padmanabhan, & O'Hearn, 2010)
may create a period of enhanced IU vulnerability in susceptible ado-
lescents. Indeed, on a decision-making task designed to produce un-
certainty, healthy adolescents exhibited greater activation of the dorsal
anterior cingulate cortex (ACC) on incorrect trials, which, in turn, was
associated with higher levels of self-reported IU (Krain et al., 2006). In
adolescents with GAD and/or social phobia, those with high scores on
the IUS demonstrated greater activity in the vmPFC and amygdala
compared to those with low IUS scores, who showed deactivation in
these areas. Moreover, across clinically anxious and healthy youth,
greater IU was found to be associated with greater activation of the
vmPFC and amygdala (Krain et al., 2008), consistent with atypical
engagement of neural networks involved in self-regulation of threat
reactivity (Heller & Casey, 2016). These findings suggest that adoles-
cence may represent a period of neural vulnerability for IU that could
contribute to the increased prevalence of GAD during this period of
development (Beesdo et al., 2009).

There have been no functional neuroimaging studies focused on IU
in pediatric OCD to date; however, there have been a small number of
such studies in adults with OCD. In a French study examining neural
correlates of IU in adults with OCD during performance on a decision
task, greater self-reported uncertainty on the task was associated with
greater activation of the lateral orbitofrontal cortex (OFC) and lateral
PFC when participants were checking compared to not checking deci-
sions (Rotge et al., 2015). In addition, checking behaviors appeared to
decrease lateral OFC activation in controls, but did not modulate OFC
activation in OCD patients, suggesting that checking behavior may fail
to reduce OFC-mediated arousal in OCD. In another study examining
uncertainty in adult patients with OCD compared to healthy controls,
hyperactivation was found among individuals with OCD in the vmPFC,
lateral OFC/ventral anterior insula, amygdala, anterior para-hippo-
campus, and middle temporal cortex when uncertainty was experi-
mentally induced (Stern et al., 2013).

The studies reviewed above have some notable limitations, in-
cluding a lack of consistent measurement of IU, inclusion of individuals
taking psychotropic medications, as well as diagnostic heterogeneity
within the clinical groups. However, it appears that a network of re-
gions, including the amygdala and vmPFC, which is commonly im-
plicated in threat reactivity and regulation (Swartz & Monk, 2013), is
also related to IU in OCD (Rotge et al., 2015; Stern et al., 2013) and
anxiety disorders, including GAD (Krain et al., 2008), further sup-
porting a relationship between OCD, GAD, and IU. Future work directly
comparing the neural correlates of IU in OCD and GAD patients, relative
to healthy individuals, is needed to explore this hypothesis.
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8. IU: an RDoC construct for enhancing mechanistic
understanding of OCD and GAD

Focusing on measurable transdiagnostic processes that have a de-
monstrable neural basis may improve diagnostic and phenomenological
conceptualization, and could provide an avenue for improving existing
treatments for OCD and GAD. This is in line with the recent RDoC in-
itiative by the National Institute of Mental Health (NIMH), which seeks
to elucidate underlying basic behavioral and cognitive functions and
relevant neural circuits, and then to conceptualize disorders based upon
dysfunction in these systems (Cuthbert, 2015). IU appears to be served
by a neural network encompassing regions commonly implicated in
OCD and GAD (i.e., vmPFC – including medial OFC, perigenual and
rostral ACC, lateral OFC, and amygdala; Maia, Cooney, & Peterson,
2008; Mochcovitch, da Rocha Freire, Garcia, & Nardi, 2014; Nakao,
Okada, & Kanba, 2014; Strawn et al., 2015; Wever et al., 2015) and
abnormalities of this network have been demonstrated in OCD and GAD
patients during the processing of uncertainty (Krain et al., 2008; Rotge
et al., 2015; Stern et al., 2013). Furthermore, higher levels of IU have
been linked with greater severity of symptoms in both disorders (Calleo
et al., 2010; Dugas et al., 2007; Koerner et al., 2017; Kusec et al., 2016;
Laposa et al., 2015; Tolin et al., 2003). Hence, IU appears to be a
psychological construct with utility for conceptualizing both disorders
within the RDoC framework. Exploring the role of the neural circuitry
underlying IU in OCD and GAD may elucidate the pathological me-
chanisms underlying both illness and potentially facilitate the targeting
of treatments to improve outcomes.

9. Treatment for OCD and GAD

The development of novel intervention strategies for OCD and GAD
has major public health significance, given the limitations of currently
available treatments. Traditional CBT is considered the gold-standard
treatment for pediatric OCD and GAD, but as many as 50–60% of those
treated continue to suffer clinically significant symptoms (Hofmann &
Smits, 2008; James, Soler, & Weatherall, 2005; POTS Team, 2004;
Walkup et al., 2008). IU provides a possible target for treatment aug-
mentation for CBT, as it addresses core, underlying processes associated
with both OCD and GAD. Indeed, in a recent study of adults with OCD,
greater change in perfectionism/IU (as measured by the Obsessive Be-
liefs Questionnaire [OBQ; OCCWG, 2005]) was one of the best pre-
dictors of positive outcome following CBT (Kyrios, Hordern, &
Fassnacht, 2015).

For youth with OCD, CBT primarily consists of exposure and re-
sponse prevention (ERP). CBT for youth with GAD includes a variety of
interventions, including: psychoeducation, progressive muscle relaxa-
tion, cognitive restructuring, and exposure therapy. In both OCD and
GAD, patients are encouraged to approach situations that provoke their
fears or intrusive thoughts, and then to prevent unhelpful behavioral
responses such as avoidance or compulsions. Parent involvement in
CBT/ERP is also generally considered important for the effective
treatment of both disorders in children. Parental accommodation of
anxiety (where family members attempt to help the child avoid anxiety-
producing situations) reinforces anxiety, leads to poor treatment out-
comes, and is important to address in treatment (Lebowitz et al., 2013).
Parents can also serve as an important collaborator in treatment outside
of sessions, providing encouragement around implementation of newly-
learned skills, and supporting engagement in exposure exercises and
homework assignments (Pereira et al., 2016). CBT tends to be
symptom-focused, emphasizing tolerance of physical sensations and
subjective distress of anxiety rather than addressing underlying pro-
cesses (such as IU) that may lead to symptom development. Criticisms
of traditional CBT/ERP include that some patients are unwilling to
participate in exposures, that the target of exposure and cognitive
challenges may change frequently (i.e., according to a particular day's
worry and obsessional/compulsive themes), and that patients may find

cognitive restructuring (e.g., focus on the probability of a feared out-
come occurring) unconvincing and unhelpful (Robichaud, 2013). Ad-
ditionally, cognitive restructuring may serve an avoidance function
when completed in the context of exposures, thereby undermining the
intended goal of the exposure to provide new learning in the context of
fear (Craske, Treanor, Conway, Zbozinek, & Vervliet, 2014).

10. CBT-IU for GAD

Traditional CBT is the mainstay of psychotherapeutic treatment for
individuals with GAD and, when effective, may increase tolerance of
uncertainty during the course of treatment. A recent study followed 28
adults with a primary diagnosis of GAD undergoing CBT and found that
the IUS score significantly decreased over treatment, and that change in
IU specifically mediated change in worry (Bomyea et al., 2015), sug-
gesting that reduction of IU may underlie CBT response.

To address the suboptimal response rates of CBT, a modality spe-
cifically targeting IU for GAD has been developed for adults by Dugas
and Ladouceur (2000) and Robichaud (2013); see Clark & Beck, 2010
for a similar protocol for treating adult GAD with a focus on IU). Within
this model, IU is considered to drive the development and maintenance
of excessive worry (Dugas & Ladouceur, 2000; Robichaud, 2013). In
addition to typical CBT components (e.g., psychoeducation, problem
solving, cognitive restructuring, exposure), the protocol places special
emphasis on uncertainty recognition, reevaluation of positive beliefs
about worry, and exposure to uncertainty. Anxiety-driven behaviors
(e.g., reassurance-seeking, avoidance, and compulsions) are primarily
considered to be attempts to increase certainty. To reduce distress,
patients learn that they can either increase certainty or increase toler-
ance to uncertainty (with emphasis on futility of striving for 100%
certainty). Patients also learn to reevaluate the usefulness of worry;
positive beliefs about worry are elicited (e.g., worry helps one to cope
and prepare), along with evidence for and against the helpfulness of
worry. The therapist attempts to shift the focus from viewing problems
as a threat to somewhere on a continuum between threat and oppor-
tunity. For an in-depth discussion of the CBT-IU protocol, see
Robichaud, 2013.

Several case studies and clinical trials support the theoretical ra-
tionale for CBT-IU in adults with GAD, and much of the work involving
the treatment protocol has been carried out by Dugas and colleagues in
Quebec. Case series have demonstrated a significant decrease in IU and
symptoms from baseline to follow-up with this protocol (Dugas &
Ladouceur, 2000; Hewitt, Egan, & Rees, 2009). Three randomized,
waitlist-controlled studies also support individual and group-based
CBT-IU for GAD, demonstrating improvements in both symptom se-
verity and IU after treatment (Dugas et al., 2003; Ladouceur et al.,
2000; van der Heiden, Muris, & van der Molen, 2012). CBT-IU has also
been found to be an effective adjunct to tapering benzodiazepines
compared with a non-specific active listening intervention (Gosselin,
Ladouceur, Morin, Dugas, & Baillargeon, 2006). A more recent rando-
mized clinical trial by Dugas et al. (2010) demonstrated superiority of
individual CBT-IU over applied relaxation and a waitlist control con-
dition.

Recently, a protocol addressing IU has been developed for children
with GAD (the “No Worries! Program;” Holmes, Donovan, & Farrell,
2015) but, in contrast to the adult literature little work has been done to
test the efficacy of CBT-IU in youth populations. As with adult CBT-IU,
the protocol for pediatric GAD targets cognitive constructs thought to
maintain worry (IU, cognitive avoidance, negative problem orientation,
and negative beliefs about worry) and emphasizes the futility of
achieving 100% certainty. Children are encouraged to “give back”
worries that are not their responsibility to their parents. Leger,
Ladouceur, Dugas, and Freeston (2003) published a case series of
French Canadian adolescents demonstrating significant improvement in
five of seven patients with individual CBT-IU; however, change in IU
over treatment was not reported. A randomized trial of a GAD-specific
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intervention in Australian children with some focus specifically on IU
has been published recently and has shown a significant reduction in
clinical severity of symptoms compared with a waitlist control condi-
tion (Holmes, Donovan, Farrell, & March, 2014).

The available evidence suggests that CBT-IU may be an alternative
to traditional CBT for GAD and worth studying in pediatric patients.
Importantly, younger patients with GAD who are near illness onset have
experienced less chronic worry; evidence suggests that shorter duration
of illness associates with more positive response to traditional CBT
(Biswas & Chattopadhyay, 2001). Thus, youth with GAD may be
especially sensitive to uptake of CBT-IU concepts. Youth with GAD are
still experiencing dramatic development of the neural networks that
underlie capacity for certainty tolerance (Krain et al., 2006) and, thus,
delivery of CBT-IU to pediatric patients may optimize brain develop-
ment to prevent the chronicity that often characterizes GAD (Barlow,
Blanchard, Vermilyea, Vermilyea, & DiNardo, 1986; Ruscio et al., 2017;
Yonkers, Bruce, Dyck, & Keller, 2003; Yonkers, Dyck, Warshaw, &
Keller, 2000).

11. CBT-IU for OCD

Despite lack of an explicit protocol targeting IU in OCD in adult or
youth populations, Clark and Beck (2010) address IU appraisals in their
protocol for the cognitive therapy of OCD in adults. Patients are asked
to consider a time when they felt certain in making a decision and the
time and effort that it took them to achieve that certainty; they are then
asked to consider a time when they were uncertain in making a decision
and whether the time and effort that they devoted to achieving cer-
tainty led to improved outcomes or was worthwhile overall (Clark &
Beck, 2010). Although not explicitly addressed in treatment, there is
also some evidence that IU is targeted with traditional CBT/ERP for
OCD. Overton and Menzies (2005) found that changes in IU were as-
sociated with improved symptoms in a sample of adult patients with
OCD and that changes in IU occurred prior to, or concurrent with,
symptom improvement during ERP. This finding has been supported by
additional research in adult populations demonstrating a relationship
between a change in IU and a reduction in OCD symptom severity
during the course of traditional ERP (Belloch et al., 2011; Emmelkamp,
van Oppen, & van Balkom, 2002; Solem, Tellefsen Haland, Vogel,
Hansen, & Wells, 2009; Whittal, Thordarson, & McLean, 2005; Whittal,
Woody, McLean, Rachman, & Robichaud, 2010). A recent study in-
vestigating the effect of cognitive therapy in adult patients with OCD
found that a reduction in perfectionism and certainty beliefs was as-
sociated with greater symptomatic improvement and treatment re-
sponse (Wilhelm, Berman, Keshaviah, Schwartz, & Steketee, 2015).
Given that CBT (whether transdiagnostic, or disorder-specific) may al-
ready address some aspects of IU (e.g., Boswell, Thompson-Hollands,
Farchione, & Barlow, 2013) and evidence that CBT- IU demonstrates
initial efficacy in adolescent and adult populations with GAD, there is a
compelling argument for also considering augmenting CBT for in-
dividuals with OCD with IU-specific content as well.

Similar to adaptations made to CBT for youth with GAD, CBT-IU for
youth with OCD would likely incorporate psychoeducation about re-
cognizing uncertainty, cognitive exercises geared toward challenging
positive beliefs about seeking certainty, and exposure to uncertainty.
Given that individuals with OCD are highly motivated to reduce un-
certainty through rules, rigidity, and compulsions, exposures could
provide a more comprehensive treatment of seemingly piece-meal
symptoms (e.g., compulsive hand-washing or re-reading) which may
increase treatment acceptability, patient motivation and engagement,
and ultimately treatment response.

Overall, the theoretical rationale and initial case series research
provides promise for IU as a target for augmenting treatment in patients
with OCD and GAD. However, research on augmenting CBT with IU-
specific content is in its infancy, particularly in child and adolescent
populations. It is also notable that the majority of the adult studies

discussed in this review have primarily enrolled subjects who are
Caucasian, highly educated (college-level), and from high socio-
economic status backgrounds. Whether similar results would extend to
more diverse populations is an area warranting further study. Although
preliminary evidence suggests that IU presents across many racial
groups in association with worry (Fergus & Wu, 2013; Norton, 2005),
much work remains to be done in this area to determine whether race,
education, and socioeconomic status, or other factors are associated
with CBT-IU delivery and outcomes. Further research is also needed to
test the hypotheses that CBT-IU for OCD/GAD: (1) increases accept-
ability of treatment, (2) reduces IU above and beyond typical CBT, (3)
improves overall treatment response above and beyond typical CBT, (4)
targets common underlying neural mechanisms of OCD/GAD to treat
active symptoms and (5) if delivered in early life, near illness onset,
improves long-term outcomes via optimization of neural network ca-
pacity for uncertainty tolerance.

IU appears to underlie both OCD and GAD, and treatments ad-
dressing this vulnerability may provide a transdiagnostic benefit.
Indeed, some research suggests that intolerance of uncertainty may be a
transdiagnostic construct implicated in a range of emotional disorders
including other anxiety disorders (such as panic disorder), as well as
depressive disorders (e.g., Boswell et al., 2013; McEvoy & Mahoney,
2011). Aimed at addressing impairment associated with a range of
emotional disorders, transdiagnostic CBT approaches have demon-
strated positive outcomes across anxiety and depressive disorders in
both adults and youth (e.g., Bilek & Ehrenreich-May, 2012; Farchione
et al., 2012). Transdiagnostic CBT seeks to address broadly defined
emotional difficulties and has been tested in studies that include in-
dividuals with OCD, GAD, other anxiety disorders and depression. In-
itial research in adult populations demonstrates that these transdiag-
nostic approaches also address IU, and that change in IU is associated
with positive outcomes (Boswell et al., 2013). This initial evidence is
encouraging and supports investigations of IU as a transdiagnostic
construct that may benefit from both broad and focused treatment
approaches.

12. Summary and conclusions

OCD and GAD are similar disorders with overlapping phenomen-
ological features, risk factors, demographics, and neural substrates, as
well as similar pharmacologic and psychotherapeutic treatments. IU is a
transdiagnostic cognitive vulnerability that appears to contribute sig-
nificantly to the shared phenomenology of both disorders (particularly
with respect to worries, obsessions, and compulsions). Initial evidence
suggests that OCD-focused, GAD-focused and transdiagnostic CBT may
result in an improvement in IU, and that this reduction in IU is asso-
ciated with treatment outcome (e.g., Bomyea et al., 2015; Boswell et al.,
2013; Overton & Menzies, 2005). As changes in IU have been found to
precede symptomatic improvement, IU represents a potentially useful
treatment target. In line with the RDoC initiative, which emphasizes
shared processes to better conceptualize disorders and to develop po-
tentially more effective interventions, psychotherapeutic treatment
aimed at specifically targeting the shared process of IU may be useful in
enhancing treatment response in patients with OCD and GAD.

Further study characterizing the presence of IU in psychiatric dis-
orders and underlying neurobiological mechanisms is necessary, par-
ticularly in child and adolescent populations, where relatively few in-
vestigations have been performed. Additional research involving IU in
youth populations is especially important given that OCD and GAD
often develop early in life and interventions at the first sign of symp-
toms may have the potential to prevent substantial morbidity and im-
pairment. Establishing whether a psychotherapeutic intervention spe-
cifically targeting IU improves outcomes for any, or for a subset of
individuals, reduces active symptom burden, and reduces IU over and
above traditional CBT/ERP is an area needing further investigation.
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