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thoughts, intolerance of uncertainty, and risk aversion in adults with OCD

Abstract

Obsessive-compulsive disorder (OCD) is a debilitating illness characterized by repetitive
intrusive thoughts and ritualistic behavior. Cognitive models of OCD have underscored the
importance of dysfunctional thoughts in the etiology and maintenance of the disorder.
Researchers have identified three broad domains of beliefs that figure prominently in the
cognitive model, including inflated responsibility and estimation of threat, importance of and
need to control thoughts, and perfectionism and intolerance of uncertainty. In this dissertation, I
examined specific aspects of these thoughts to clarify their relation to OCD. Three papers are
presented.

Paper one demonstrates that people with OCD and those with social anxiety disorder
(SAD) evaluate their own thoughts as more significant than they do others’ thoughts. Moreover,
a heightened belief that one’s thoughts increase the likelihood of harm to others distinguished
people with OCD from those with SAD and those without anxiety disorders. Paper two indicates
that OCD and SAD individuals report heightened negative affect in response to hypothetical
scenarios involving even minimal uncertainty. However, whereas socially anxious subjects
showed a preference for negative outcomes to uncertainty (even if there was a possibility of a
better outcome in the future), those with OCD did not. Neither group demonstrated an
intolerance of uncertainty for positive outcomes. Paper three featured a gambling task enabling

me to examine affective forecasting ability in people with and without OCD. Obsessive-
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compulsive individuals performed similarly to socially anxious and non-anxious individuals,
indicating that they are not less accurate in predicting their emotional response to positive and
negative events. Moreover, discrepancies between predicted and experienced affect were not
associated with how subjects rated the riskiness of different behaviors.

Taken together, these findings are consistent with the theory that people with OCD are
more prone to dysfunctional thinking than are non-anxious individuals. However, these studies
also revealed that people with clinically significant social anxiety disorder possess similarly
elevated levels of biased thinking. Moreover, this dissertation clarifies aspects of dysfunctional
thinking (e.g., the specificity of the Thought-Action Fusion bias) that may have important
treatment implications. These findings call into the question whether the cognitive model can
adequately explain how dysfunctional thoughts are uniquely related to OCD. These
dysfunctional thought patterns are insufficient to produce OCD if people with SAD alone exhibit
them as well. Hence, this dissertation underscore the importance of examining transdiagnostic
factors that contribute to the development of OCD and anxiety disorders and of identifying

shared areas of intervention for them.
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Background and Introduction’

Obsessive-compulsive disorder (OCD) is characterized by repetitive intrusive thoughts
(obsessions) and rituals (compulsions) that are performed to reduce anxiety or distress (American
Psychiatric Association, 2013). The content of the obsessions and related compulsions is
frequently illogical; for example, one patient in a treatment center avoided driving past roadkill
for fear that he would contract rabies. Another patient feared that saying the word “death”
increased the probability that she would die in the near future. Although these patients, and many
others who suffer from OCD, understand that their fears and behavior are irrational, they
continue to engage in rituals and avoidance to prevent the feared outcome. Though OCD ranges
in severity from person to person, the disorder has been ranked as one of the most disabling
conditions in the world (Murray & Lopez, 1996).

Characterized broadly by obsessions and compulsions, OCD is nonetheless a very
heterogeneous disorder. Researchers have outlined four major symptom dimensions, or subtypes,
of OCD, including (1) contamination obsessions and cleaning compulsions, (2) responsibility for
harm obsessions and checking compulsions, (3) symmetry/incompleteness obsessions and
ordering/arranging/repeating compulsions, and (4) aggressive/sexual/religious obsessions (e.g.,
“unacceptable thoughts™) and mental/checking compulsions (Abramowitz et al., 2010). Research
indicates that different subtypes are associated with different treatment outcomes (Mataix-Cols,
Rauch, Manzo, Jenike, & Baer, 1999) and thus may be relevant to understanding the mechanisms

mediating the disorder.

'Parts of the introduction and general discussion are adapted from Hezel, D.M. & McNally, R.J.
(2016). A theoretical review of cognitive biases and deficits in obsessive-compulsive disorder.
Biological Psychology, 21,221-232.



The Cognitive Model of OCD

An influential framework for understanding the etiology of OCD was inspired by
Mowrer’s (1939) two-factor theory of fear and avoidance. He asserted that through classical
conditioning, people associate stimuli with aversive or painful experiences, which in turn, results
in anticipatory anxiety when people subsequently encounter these stimuli. Subsequent avoidance
of the feared objects and situations assuages people’s anxiety, which in turn reinforces their
avoidant behavior through operant conditioning. Similarly, people with OCD perform
compulsions in an effort to reduce anxiety triggered by obsessive thoughts, thereby reinforcing
their fear. Despite their value in elucidating why a person might engage in ritualistic or avoidant
behavior, conditioning models fail to explain why obsessive thoughts develop in the first place
(Taylor, 2002).

Building on Mowrer’s work, Salkovskis (1985) developed a cognitive-behavioral model
of OCD that illustrates how obsessions may begin. He theorized that people develop the disorder
when they misconstrue the meaning and importance of normal, distressing intrusive thoughts.
Research indicates that the majority of people without OCD will experience intrusive thoughts
that are similar in content to those that do have the disorder; yet prevalence rates of OCD are
only 1-2% of the population (Karno, Golding, Sorenson, & Burnam, 1988; Kessler et al., 2005).
Salkovskis’s work indicates that whereas healthy individuals can dismiss the intrusions as
meaningless, people who develop OCD misinterpret the significance and consequences of these
thoughts, thus motivating them to engage in compulsions. Central to Salkovskis’s model is the
role of inflated responsibility in people with OCD. Specifically, he stated that obsessive-
compulsive individuals feel responsible for preventing harm to themselves or others (Salkovskis,

1985; Shafran, 2005). Consequently, not only are these people more likely to interpret normal



intrusive thoughts as indicative of harm or danger, but also they are likely take measures to
prevent negative consequences, often by engaging in rituals. According to this model, a woman
without OCD who has an intrusive thought of accidentally starting a fire is likely to dismiss the
thought as meaningless. However, a woman at risk for developing OCD would interpret the same
thought as a premonition of danger and a true threat to one’s own or others’ safety. In an attempt
to prevent harm, she would then perform compulsions (e.g., checking the stove or electrical
outlets, repeating a lucky phrase, checking the news for any report of fires, etc.) that would
temporarily decrease her anxiety. According to Salkovskis’s cognitive model, this decrease in
anxiety not only reinforces the woman’s ritualistic behavior, but also deprives her of the
opportunity to learn that her thought is insignificant and that her distress would naturally decline
even without engaging in compulsions (Salkovskis, 1985; Taylor, 2002). Indeed, attempts to
suppress the obsessive thoughts may paradoxically increase their frequency, further reinforcing
the woman’s belief that she is a threat to others’ safety.

Rachman (1997) subsequently expanded upon Salkovskis’s work by identifying the role
of biases other than inflated responsibility in the cognitive conceptualization of OCD. He
asserted that “catastrophic misinterpretation[s]” (p. 794) of thoughts cause people with the
disorder to construe them as meaningful, significant, and threatening. Rachman (1997) outlined a
number of cognitive misappraisals in addition to inflated responsibility, including the importance
of and need to control thoughts. Since its inception, this model of OCD has garnered a great deal
of support from studies that have examined different cognitive factors that may figure in the

etiology and maintenance of the disorder.



Dysfunctional Beliefs

Since the introduction of Salkovskis’s and Rachman’s model, myriad studies have
provided support for the cognitive conceptualization of OCD. Indeed, researchers identified a
number of biased thoughts that people with the disorder typically demonstrate. In an effort to
devise better measures to detect dysfunctional thoughts that are specific to OCD, the Obsessive-
compulsive Cognitions Working Group (OCCWG) was established. The group subsequently
published a series of papers in which they outlined three domains of thoughts that are theorized
to be central to the development and the maintenance of the disorder, including (1)
overestimation of threat and inflated responsibility, (2) importance of and need to control
thoughts, and (3) perfectionism and intolerance of uncertainty (OCCWG, 1997, 2001, 2003,
2005).
Inflated responsibility & overestimation of threat

Given its prominence in Salkovskis’s (1985) original cognitive model, inflated
responsibility has been researched a great deal in the context of OCD. Defined as the belief that
one is accountable for preventing harm to oneself or others, inflated responsibility has been
associated with OCD symptoms in clinical populations and unselected samples (Salkovskis et al.,
2000). For example, Lopatka and Rachman (1995) observed different outcomes based on
whether people with OCD were assigned to a low responsibility (the experimenter takes
accountability for the results of a series of behavioral approach tests) or high responsibility
condition (the liability is placed solely on the subjects). Specifically, those in the low
responsibility group experienced reductions in distress and urges to ritualize, whereas the same
people experienced the opposite outcome when they were placed in a high responsibility

condition, though the latter failed to reach statistical significance. Likewise, Ladouceur et al.



(1995) found that non-clinical subjects experienced an increase in anxiety and engaged in more
checking behaviors after being placed in a high responsibility condition. Another study revealed
that four patients with OCD demonstrated a decrease in OCD symptoms after undergoing 32
sessions of cognitive therapy that specifically addressed dysfunctional beliefs about inflated
responsibility, but not other thoughts (Ladouceur, Leger, Rheaume, & Dube, 1996). Finally,
researchers have theorized how inflated responsibility develops in individuals, and have posited
that expectations and environmental factors in childhood (e.g., rigid rules of conduct, etc.) might
result in the manifestation of cognitive misappraisals (Salkovskis, Shafran, Rachman, &
Freeston, 1999). Though there is some support for these developmental pathways (Careau,
O'Connor, Turgeon, & Freeston, 2012; Coles, Schofield, & Nota, 2014; Smari, Martinsson, &
Einarsson, 2010), other studies have found only modest support for them (Coles et al., 2014).
Therefore, more research is warranted for a better understanding of how this belief might
develop in individuals.

Overestimation of threat, like inflated responsibility, is related to dysfunctional thoughts
about harm to oneself and others. Conceptualized as an exaggerated appraisal of the likelihood of
danger in general as well as one’s personal vulnerability to danger, overestimation of threat
includes an over-approximation of the costs of adverse experiences (Moritz & Pohl, 2009;
OCCWG, 1997). That is, people are thought to overestimate the severity of harm in a given
situation (Foa & Kozak, 1986; OCCWG, 1997). Some researchers have proposed that this bias
includes overestimation of personal vulnerability to harm from external events such as accidents,
but also to internal experiences, such as negative emotions, especially in situations that include
change or unpredictability (Sookman & Pinard, 1999). It follows, then, that relative to healthy

individuals, people with OCD would also demonstrate increased avoidance of potentially



threatening situations. However, avoidance, like compulsions, only serve to reinforce
maladaptive thoughts and behavior, thus maintaining a cycle of obsessions and compulsions
(Moritz & Pohl, 2009).
Over-importance of and need to control thoughts

In their early cognitive models of OCD, Salkovskis (1985) and Rachman (1993) observed
that people with OCD often believe that their thoughts and actions are entangled. Indeed, many
individuals with the disorder think that simply having a thought reveals something about their
personal desires or true nature (OCCWG, 1997). For example, a thought about pushing someone
into oncoming traffic represents the person’s wish to commit murder or his reprehensible
character. This bias includes a specific misappraisal called thought-action fusion (TAF), which
refers to (1) a belief that thinking about doing something bad is equally as immoral as actually
doing it, and (2) the belief that thinking about an aversive event makes it more probable
(Rachman, 1993; Rachman & Shafran, 1999; Shafran, Thordarson, & Rachman, 1996).
Interestingly, some researchers have found that beliefs about the over-importance of thoughts are
related to other cognitive biases. For example, Rachman (1993) hypothesized that TAF may
develop when misappraisals of thoughts interact with inflated responsibility, and in a subsequent
study, Rachman, Thordarson, Shafran, and Woody (1995) found that TAF emerged as one of
four factors of responsibility. Though presumably distinct from inflated responsibility, TAF may
provoke unrealistic thoughts about the need to prevent negative outcomes and vice versa
(Shafran & Rachman, 2004).

Related to the belief that thoughts are especially meaningful or significant is the belief
that one should control them (OCCWG, 1997). Indeed, if someone believes that his thoughts can

negatively impact himself or others, then he may be more inclined to try to resist such thoughts



to prevent negative consequences (Rachman & Hodgson, 1980). Supporting this notion, the
OCCWG (2001) found that people with OCD score higher on thought control measures
compared to people without the disorder (Purdon & Clark, 2002). Moreover, people who attempt
to control their thoughts with rituals or thought control techniques, such as worry or thought
suppression, are likely to experience a subsequent increase in future intrusive thoughts (Purdon
& Clark, 2002).
Perfectionism and intolerance of uncertainty

Conceptualized as the maladaptive belief that one must meet exceptionally high
standards, perfectionism includes excessive concern about making mistakes, seen as
shortcomings to be avoided (Frost, Novara, & Rheaume, 2002). Though associated with OCD
symptoms in non-clinical and clinical populations (Frost, Steketee, Cohn, & Griess, 1994;
Rheaume, Ladouceur, & Freeston, 2000), perfectionism appears especially prominent in
individuals with checking and “just right” compulsions (Coles, Frost, Heimberg, & Rheaume,
2003; Moretz & McKay, 2009). Frost et al. (2002) assert that obsessive-compulsive individuals
may strive for perfection to control their environment, thereby preventing negative outcomes and
unpleasant states, such as uncertainty. As with the need to control thoughts, perfectionism may
interact with other beliefs to contribute to the onset and maintenance of OCD. For example,
Bouchard, Rheaume, and Ladouceur (1999) found that perfectionism may cause people to feel
heightened responsibility for preventing harm to oneself or others. Hence, examining the
relationship between and the interaction of dysfunctional beliefs with one another and their
impact on OCD is an important avenue of future study.

Lastly, intolerance of uncertainty (IU) signifies distress in response to ambiguous or

unpredictable situations (Boswell, Thompson-Hollands, Farchione, & Barlow, 2013; OCCWG,



1997; Sarawgi, Oglesby, & Cougle, 2013). More specifically, people who possess this bias
believe that uncertainty is undesirable and should be avoided (Buhr & Dugas, 2009). Several
studies have highlighted the association between intolerance of uncertainty and heightened
worry, even after controlling for other factors such as anxiety sensitivity (Buhr & Dugas, 2009;
Dugas, Gosselin, & Ladouceur, 2001; Ladouceur, Gosselin, & Dugas, 2000). IU may be a
transdiagnostic factor in OCD and other anxiety disorders, and decrements in IU correlate with
decreases in anxiety symptoms following treatment (Boswell et al., 2013). In the context of
OCD, IU may motivate people to ritualize to resolve their uncertainty associated with distressing
intrusive thoughts (Tolin et al., 2001).
Dysfunctional Beliefs and OCD

Given the centrality of biased thinking to the cognitive model of OCD, many researchers
have examined the relationship between dysfunctional thoughts and symptoms of the disorder. In
a study using self-report measures, Steketee, Frost, and Cohen (1998) found that relative to
healthy people and those with anxiety disorders, individuals with OCD reported elevated levels
of dysfunctional thinking. Though subjects with anxiety disorders also endorsed some
dysfunctional beliefs, the relationship between these thoughts (specifically, elevated
responsibility, threat estimation, intolerance of uncertainty, and need to control thoughts) was
more strongly associated with OCD than with anxiety symptoms. Likewise, another study found
a similar relationship between OCD symptoms and biased thinking in a non-clinical college
sample. Abramowitz, Lackey, and Wheaton (2009) observed that subjects with elevated OCD
symptoms (as measured by the Obsessive-Compulsive Inventory), had higher levels of
dysfunctional thinking than did people with fewer OCD symptoms. Moreover, these thoughts not

only predicted obsessive thinking and ritualistic behavior after controlling for other factors in



this unselected sample, but also predicted variance in OCD symptoms and severity of
compulsions in a clinical sample of OCD patients (Taylor, McKay, & Abramowitz, 2005).

Other research has examined the relationship between specific OCD symptoms and
biased thinking to test whether certain beliefs are more closely related to certain subtypes of the
disorder than to others. For example, one study demonstrated that dysfunctional beliefs in a non-
clinical sample predicted OCD symptoms in general, but that different thoughts predicted
specific symptoms (Taylor et al., 2010). That is, overestimation of threat and inflated
responsibility predicted ordering, checking, neutralizing, obsessing, hoarding (previously
classified as an OCD symptom), and washing symptoms; a need for perfectionism and
intolerance of uncertainty predicted ordering rituals; and belief in the significance of and need to
control thoughts predicted obsessive thoughts and washing and neutralizing behaviors.
Therefore, dysfunctional thinking may be more strongly associated with some subtypes of the
disorder than they are with others (Abramowitz, Lackey, et al., 2009; Taylor et al., 2010; Tolin,
Woods, & Abramowitz, 2003). Given the heterogeneity of OCD and the broad range of
symptoms an individual with the disorder may experience, further examination of the unique
relationships between beliefs and symptoms is merited.

Finally, rather than relying on cross-sectional data, some studies have tested whether
dysfunctional beliefs prospectively predict the development of OCD symptoms. Research has
shown that first-time parents may be especially vulnerable to developing OCD symptoms,
especially intrusive thoughts related to harming their child; therefore, pregnancy and birth may
present a unique opportunity to examine the development of OCD symptoms. Indeed, one study
evaluated 100 parents three months prior to and three months after the birth of their first baby

(Abramowitz, Khandker, Nelson, Deacon, & Rygwall, 2006). Findings indicated that levels of



dysfunctional thinking prior to the child’s birth predicted the severity of post-partum OCD
symptoms (e.g., obsessing, checking, and washing) even after accounting for other factors such
as anxiety, depression, and baseline obsessive-compulsive symptoms. A separate prospective
study on a non-clinical sample similarly showed that maladaptive thinking was predictive of
obsessive-compulsive symptom severity six weeks later, and that specific thoughts (e.g. inflated
responsibility) were more strongly associated with future symptoms than others (Coles & Horng,
2006). However, a subsequent study failed to replicate these findings in a six-month prospective
study of a non-clinical sample (Coles, Pietrefesa, Schoefield, & Cook, 2008). The authors found
that biased thoughts predicted distress associated with obsessive-compulsive symptoms, but not
their frequency. Therefore, more research on the causal relationship between thoughts and
symptoms is warranted.

Though the etiology of dysfunctional thinking is still unknown, research demonstrates
that modifying these beliefs can affect subsequent thoughts and behavior. For example, cognitive
therapy is a validated treatment for OCD (Wilhelm et al., 2009), and decreases in dysfunctional
beliefs following cognitive therapy mediate reduction in OCD symptoms (Wilhelm, Berman,
Keshaviah, Schwartz, & Steketee, 2015). Nevertheless, some reports have questioned the causal
direction of diminished beliefs and symptom improvement (Woody, Whittal, & McLean, 2011),
and others have found that cognitive therapy is less effective than behavioral therapy at reducing
OCD symptoms (Olatunji et al., 2013). Hence, a better understanding of these thoughts, their
development, and how they relate to specific OCD symptoms may result in even more effective

and targeted treatments for the disorder.
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Research Questions

Although a number of studies have investigated cognitive factors within the three broad
domains outlined above, there are aspects of each that have yet to be studied in OCD. The goal
of the studies described below is to clarify specific aspects of dysfunctional thinking within these
three domains, thus lending insight into the nature of these thoughts. We conducted studies that
examined the specificity of evaluation of one’s own and others’ thoughts, intolerance of
uncertainty and standard of proof, and risk aversion and affective forecasting in adults with
OCD. A better understanding of the cognitive biases that people with OCD possess can
potentially help us to better identify not only the etiology of the disorder and the relationship
among thoughts and specific symptoms, but also to devise more effective treatments for it.
Specifically, I present three papers to address the following questions:

Question 1. Are people’s beliefs about importance of and need to control thoughts (i.e.,
thought-action fusion beliefs) universal or specific to oneself? That is, do people with the
disorder evaluate all thoughts as significant and potentially harmful, or only their own thoughts
as such?

Paper 1. Hezel, D.M., Stewart, S.E., Riemann, B.C., McNally, R.J. (under review).
Clarifying the thought-action fusion bias in obsessive-compulsive disorder.

Paper one uses self-report and behavioral tasks to examine whether, relative to socially
anxious and non-anxious individuals, people with OCD evaluate others’ thoughts the same way
as they evaluate their own thoughts.

Question 2. Do people with OCD require a higher “standard of proof™ to resolve

uncertainty than do people without OCD? Do people with the disorder prefer negative outcomes
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to uncertainty, even if a better outcome is possible? Are people with OCD also intolerant of
uncertainty associated with positive information?

Paper 2. Hezel, D.M., Stewart, S.E., Riemann, B.C., McNally, R.J. (under review).
Standard of proof and intolerance of uncertainty in obsessive-compulsive disorder and social
anxiety disorder.

We created a questionnaire to measure people’s emotional reaction to different scenarios
involving minimal uncertainty, to examine whether they choose negative outcomes to
uncertainty, and to determine whether people with OCD are intolerant of uncertainty in general
or if their intolerance is limited to potentially negative outcomes. We also examined whether
obsessive-compulsive subjects requested more information before making a decision in a
probabilistic reasoning task than did socially anxious and non-anxious individuals.

Question 3. Are people with OCD less accurate than non-anxious individuals in
predicting their affective response to positive and negative events? Is the accuracy or inaccuracy
of affective forecasting associated with estimation of risk?

Paper 3. Hezel, D.M., Riemann, B.C., McNally, R.J. (under review). Affective
forecasting accuracy in obsessive-compulsive disorder.

Paper three used a gambling task to determine whether, compared to non-anxious and
socially anxious subjects, those with OCD were especially inaccurate at predicting their
emotional response to winning and losing money. We compared predictions to actual affect both
immediately and ten minutes following a coin toss. We also tested whether discrepancies in
forecasted versus actual affect was correlated with how risky subjects rated a number of different

behaviors across several domains.
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Paper 1: Clarifying the Thought-Action Fusion Bias in Obsessive-Compulsive Disorder
Dianne M. Hezel, S. Evelyn Stewart, Bradley C. Riemann, Richard J. McNally

Submitted for publication

Abstract

Studies indicate high levels of thought-action fusion (TAF) in OCD. The current study
aimed to determine if people with OCD evaluate others’ thoughts the same way as their own, as
existing measures do not test for this distinction. Forty-two non-anxious, 40 OCD, and 41
socially anxious subjects completed self-report and behavioral measures of thought-action
fusion. Findings indicated that self-report measures of TAF, but not behavioral ones, indicate
that people with SAD as well as those with OCD evaluate their own thoughts as more
significant/dangerous than they do others’ thoughts. Moreover, although the SAD and OCD
groups had similarly elevated scores on the total self-report TAF Scale, analyses of subscales
indicated that relative to the other groups, OCD subjects had higher scores on the likelihood
subscales of the measure. These results were partially supported by the behavioral measure of
TAF as well. These findings have important implications for our understanding of the TAF bias

in both OCD and other disorders.
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Introduction

Early cognitive models of obsessive-compulsive disorder (OCD) posited that distorted
evaluation of one’s thoughts contributes to both the onset and the maintenance of the disorder.
Specifically, Salkovskis (1985) and Rachman (1993) observed that patients with OCD seem to
overemphasize the dangerousness of their thoughts and the subsequent need to control them.
Whereas most people dismiss the occasional intrusive thought as inconsequential, individuals
with OCD tend to believe that such thoughts have significant moral and practical implications.
This cognitive distortion, known as thought-action fusion (TAF), denotes the belief that merely
thinking about doing something bad (e.g., killing someone) is just as immoral as doing it (“moral
TAF”) or the belief that thinking about a negative outcome makes it more likely to happen
(“likelihood TAF”’; Rachman, 1993; Shafran, Thordarson, & Rachman, 1996; Rachman &
Shafran, 1999). Measures of TAF have consistently shown that this bias is present in individuals
with the disorder (Hezel & McNally, 2016; Shafran & Rachman, 2004; Shafran et al., 1996).
Accordingly, TAF has featured prominently not only in the cognitive model of OCD, but also in
the metacognitive model of the disorder. The latter holds that dysfunctional appraisals of one’s
thoughts (e.g., “thoughts are dangerous” or “thoughts must be controlled’) contribute to the
repetitive nature of obsessions, the development of compulsions, and other dysfunctional
thinking commonly associated with OCD (Fisher, 2009; Myers, Fisher, & Wells, 2009). Indeed,
research suggests that TAF may influence the development of other cognitive biases, such as
inflated responsibility for preventing harm (Amir, Freshman, Ramsey, Neary, & Brigidi, 2001).

The Thought-Action Fusion Scale (TAF Scale; Shafran et al., 1996) is one of the most
widely used self-report measures of the TAF bias (Berle & Starcevic, 2005). The scale consists

of three groups of questions that assess subjects’ beliefs about the moral implications of certain
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thoughts (TAF moral) and how likely thoughts are to influence the occurrence of negative events
for others (TAF likelihood-other) and oneself (TAF likelihood-self). Studies using the TAF Scale
suggest that the total score and each of the three subscales are correlated with the presence and
severity of OCD symptoms as assessed by several measures, with the strongest association
between OCD symptoms and the likelihood component of TAF (Berle & Starcevic, 2005;
Shafran & Rachman, 2004). Interestingly, TAF seems to extend to positive outcomes, such that
people with elevated OCD symptoms are also more likely than others to believe that their
thoughts can prevent harm from befalling other people (Amir et al., 2001).

Several researchers have used behavioral paradigms to induce the TAF bias in non-
clinical samples. Rachman, Shafran, Mitchell, Trant, and Teachman (1996) developed a task
where subjects first write a sentence about wishing that harm befall a loved one (e.g., “I hope my
sister is in a car accident today’’). Subjects then rate their anxiety and urge to neutralize the
thought, the immorality of writing the sentence, and the likelihood of the event occurring.
Subsequent studies confirm that this task causes people to experience increased anxiety and an
urge to neutralize (Berman, Abramowitz, Wheaton, Pardue, & Fabricant, 2011; Marcks &
Woods, 2007; Rassin, 2001; van den Hout, van Pol, & Peters, 2001). Berman et al. (2011)
showed that performance on this task correlates with scores on the TAF Scale and thus may
qualify as a behavioral assessment of TAF. Indeed, researchers have used sentence paradigm
TAF induction to investigate the association of different responses (e.g., neutralizing, thought
suppression, and acceptance) following distressing thoughts with obsessive-compulsive
experiences, such as anxiety, urge to neutralize, and negative thoughts (Marcks & Woods, 2007,

van den Hout et al., 2001).
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One study using a different TAF induction approach demonstrates how this cognitive bias
may contribute to OCD pathology. Rassin, Merckelbach, Muris, and Spaan (1999) explained to
subjects that an EEG machine could accurately detect their thoughts of certain words. Half of the
sample was told that every time they thought of the word “apple,” a person in another room
would receive a non-life threatening, but painful shock. This group was also told that in the event
that they did think about an apple, they could prevent the shock by pressing a button within a
couple of seconds of having the thought. The other half of the sample was simply instructed not
to think of an apple. Results indicated that relative to those in the latter condition, subjects who
believed their thoughts would cause others harm experienced more unwanted thoughts of the
word apple, felt more distress, and made a greater effort to avoid thinking about the object.
These individuals also reported feeling responsible for and guilt about others’ receiving shocks;
in fact, they attempted to prevent the shock from occurring approximately 50% of the time after
thinking of the word apple. This study provides a model for how activating TAF beliefs can lead
to intrusive thoughts and ritualized behaviors akin to those reported in people with OCD.

Further evidence for the role of TAF in the pathology of OCD comes from a study in
which patients’ scores on the TAF Scale decreased as OCD symptoms improved pre- to post-
treatment (Rassin, Diepstraten, Merckelbach, & Muris, 2001). Interestingly, the authors found
that individuals with anxiety disorders (i.e., panic disorder, social anxiety disorder, and PTSD)
had similarly elevated scores on the TAF Scale at both pre- and post-treatment, suggesting that
the bias is not specific to OCD. A number of other studies have likewise indicated the presence
of heightened TAF in a range of other disorders, such as generalized anxiety disorder, eating
disorders, and depression (Berle & Starcevic, 2005; Shafran & Rachman, 2004; Thompson-

Hollands, Farchione, & Barlow, 2013). After examining TAF in people with anxiety disorders,

16



OCD, and depression, Abramowitz, Whiteside, Lynam, and Kalsy (2003) found that elevated
TAF may be more strongly related to negative affect (anxiety and depression) than to specific
OCD symptoms.

The present study aimed to clarify the specific nature of thought-action fusion.
Specifically, we investigated whether people with OCD evaluate other people’s thoughts in the
same way as they evaluate their own thoughts, given that existing measures of TAF do not test
for this distinction. Determining the specificity or generalizability of the TAF bias may be useful
in conceptualizing and treating a range of psychopathology. Specifically, this distinction may
reveal if subjects” TAF bias reflects underlying distorted beliefs about themselves (e.g., “I am
unique, only my thoughts are dangerous™) or thoughts in general (e.g., “everyone’s thoughts
have the potential to do harm”). Accordingly, we revised the Thought-Action Fusion Scale to
include both indirect and direct evaluations of one’s own versus others’ thoughts. Additionally,
subjects completed the Obsessive-Compulsive Beliefs Questionnaire, which yields a subscale
score related to the TAF bias (i.e., “Importance of and Need to Control Thoughts™), and the
sentence task described above (Rachman et al., 1996; van den Hout, Kindt, Weiland, & Peters,
2002; van den Hout et al., 2001). We hypothesized that individuals with OCD would evaluate
their own thoughts as more immoral and potentially dangerous than others’ thoughts. We

predicted that non-anxious subjects would not show this same bias.

Methods
Subjects
Subjects included 123 adults (63 female, 51%) with a mean age of 31.6 years (SD = 13.8)

and with no history of psychosis. After completing a phone prescreening and in-person clinical
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interview, individuals were categorized into one of three groups: those who meet diagnostic
criteria for OCD (with or without anxiety disorders), those who meet criteria for social anxiety
disorder (SAD) but not OCD, and those with no history of OCD or anxiety disorders. The OCD
group comprised 41 subjects (26 female, 63%) with a mean age of 26.1 years (SD = 8.4), the
SAD group comprised 40 subjects (22 female, 55% and one transgender woman) with a mean
age of 31.0 years (SD = 13.8), and the non-anxious comparison group comprised 42 subjects (15
female, 36%) with a mean age of 37.6 years (SD = 16.1). Individuals were recruited via an online
posting on a study pool website, which includes students at a local university as well as
community members who live in the greater Boston area. In addition, ads were posted on other
local university job boards, at the university health center, and in public notice areas in the
community. Subjects with OCD were also recruited from a research study pool at a Boston OCD
outpatient clinic, and 17 subjects were recruited from the intensive outpatient, partial
hospitalization, and Rogers Memorial Hospital intensive residential treatment programs in
Oconomowoc, Wisconsin. All subjects received either study pool credit or compensation of
$10/hour for their participation.
Materials and Procedures

After completing a phone prescreening, all eligible subjects came into the lab to complete
the study. Subjects recruited from Rogers Memorial Hospital were tested on site in a private
room at the hospital. The first author conducted a semi-structured clinical interview with the
MINI International Neuropsychiatric Interview (Sheehan et al., 1998) and confirmed diagnoses
of OCD and SAD with the relevant subscales of the Structured Interview for DSM-5 (First,
Williams, & Spitzer, 2015). As part of a larger study, all subjects completed a number of

measures that broadly examine different aspects of dysfunctional thinking commonly associated
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with OCD. For the current study, we analyzed data from the following measures. Study
participation took approximately one and a half to two hours.

The Yale-Brown Obsessive-Compulsive Scale (YBOCS) and symptom checklist
(Goodman, Price, Rasmussen, Mazure, Fleischmann, et al., 1989) assesses OCD severity, and
was thus only administered to subjects with OCD. The scale is a clinician-rated, 10-item scale,
with each item rated from 0 (no symptoms) to 4 (extreme symptoms). The scale includes five
questions about the amount of time the patients spend on obsessions, how much impairment or
distress they experience, and how much resistance and control they have over these thoughts.
Five similar questions are asked about compulsions (i.e., time spent, interference, etc.). Scores
range from zero to 40, with higher scores indicating more severe OCD symptoms. Used widely
in both clinical and research settings, the YBOCS has been shown to have good psychometric
properties (Goodman, Price, Rasmussen, Mazure, Delgado, et al., 1989; Goodman, Price,
Rasmussen, Mazure, Fleischmann, et al., 1989). The OC Checklist asks patients to specify the
content of their obsessions and compulsions (e.g. contamination, aggressive thoughts, etc.). In
addition, we asked subjects to identify their most distressing obsession and most time-consuming
compulsion.

The Obsessional Beliefs Questionnaire, or OBQ-44 (OCCWG, 2001, 2003, 2005), is a
self-report measure that assesses dysfunctional beliefs associated with OCD, including
heightened responsibility and threat estimation, perfectionism and intolerance of uncertainty, and
importance of and need to control thoughts. Individuals are asked to indicate on a seven-point
Likert Scale the degree to which they agree or disagree with statements like, “I often think things
around me are unsafe” or “If I’'m not absolutely sure of something, I’'m bound to make a

mistake.” Prior studies indicate that the OBQ-44 reliably and validly measures dysfunctional
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thinking in non-clinical and clinical samples (OCCWG, 2005). Internal consistency in this study
was excellent for the total scale (o = .97) and each of the subscales (all (as > .91).

The Liebowitz Social Anxiety Scale-Self Report (LSAS) assesses a person’s fear and
avoidance of 24 different situations (e.g., going to a party, working while being observed, etc.) to
identify the presence and severity of social anxiety disorder (Liebowitz, 1987). The LSAS has
strong internal consistency and convergent and divergent validity (Fresco et al., 2001). A score
of 30 (out of a possible score of zero to 144) is the suggested clinical cutoff for SAD and 60 is
the suggested clinical cutoff for generalized social anxiety (Mennin et al., 2002; Rytwinski et al.,
2009). All subjects in the present study completed the LSAS, which had very strong internal
consistency of o = .98.

The Center for Epidemiologic Studies Depression Scale, Revised (Eaton, Smith, Ybarra,
Muntaner, & Tien, 2004) is a 20-item scale that measures depressive symptoms, including mood,
motor functioning, interactions with others, and somatic symptoms (Eaton et al., 2004). Scores
range from zero to 60, with higher scores indicating more severe depression. A score of 16 has
been identified as a clinical cutoff for depression. The CESD has high internal consistency,
acceptable test-retest reliability, and good discriminant and convergent validity (Radloff, 1977).
The internal consistency in our sample was excellent at o = .95.

In order to determine how people with OCD self-reportedly evaluate their own and
others’ thoughts, we created three blocks of questions which ask subjects to rate the degree to
which they agree or disagree with statements about the importance and implications of different
thoughts. All items were based on those of the Revised TAF Scale. All responses were recorded
on a Likert scale of one to four instead of the original measure’s scale of zero to four (“neutral”

was omitted as a response option from the latter due to experimenter error). In block one, some
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items were taken directly from the TAF Scale, whereas others were reworded slightly to specify
that the question is asking about one’s own thoughts, not thoughts in general. For example, the
statement “Thinking of making an extremely critical remark to a friend is almost as unacceptable
to me as actually saying it” was changed to “When I think of making an extremely critical remark
to a friend, it is almost as unacceptable to me as actually saying it” (italics indicate text that was
added to the original item). Block two consists of the same statements reworded to indicate
another person’s thoughts (e.g., “When my friend thinks of making an extremely critical remark
to someone, it is almost as unacceptable as his actually saying it.”). Block three requires that the
subject make a direct comparison between his/her own thoughts and those of others (e.g., “When
I think of making an extremely critical remark to a friend, it is less acceptable than if my friend
thinks of making an extremely critical remark to his friend.”). Subjects were asked to rate each
item on a scale of one (“strongly disagree”) to four (“strongly agree”). High scores indicate
greater emphasis on one’s own thoughts. In the current sample, all three blocks of measure had
excellent internal reliability (all as > .94).

Subjects were then asked to complete the TAF sentence paradigm described above
(Berman et al., 2011; Rachman et al., 1996; Shafran et al., 1996). As was done in prior studies,
subjects were asked to think of a close living relative other than a spouse or romantic partner.
After telling the experimenter the name of the person they were imagining, subjects were asked
to write the following sentence on a blank index card, inserting the loved one’s name where the
blank appears: “ hope  is in a car accident today.” This sentence tests the belief that one’s
negative thoughts make it more likely that harm will befall others (i.e., TAF-likelihood other).

Subjects were then asked to close their eyes and imagine the situation for 30 seconds before
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using visual analogue scales (from 1-100) to answer the following questions (Rachman et al.,
1996):
(1) How much anxiety do you feel right now? (2) What is the likelihood of the event
occurring in the next 24 hours? (3) How morally wrong was it to write out the sentence?
(4) How strong is your urge to reduce or cancel the effects of writing the sentence? (p.
891).
The above procedure was repeated with two additional sentences, including “I hope I have sex
with [family member’s name]” and “I hope I fall down the stairs today.” (Berman et al., 2011).
The first sentence tests the belief that thinking about something is just as immoral as doing it
(i.e., TAF moral) whereas the second sentence tests whether people believe their own thoughts
have negative consequences for themselves (i.e., TAF likelihood-self). In the present study,
subjects were randomly assigned to one of two groups to examine if ratings differed based on
who wrote the sentence. The first group was asked to complete the three TAF sentence
paradigms as described above. The second group did not write the sentence themselves, but after
providing the name of a loved one, watched while the experimenter wrote the sentences down on
a blank index card. Both groups were then asked to visualize the scenario and answer the same
questions as listed above (ratings of anxiety, likelihood of event occurring, moral wrongness, and
urge to neutralize). After providing their ratings, all subjects were given the opportunity to do
anything they would like to the index card in order to “neutralize the thought or make the

thought go away.” We recorded if a person did do something to the card, including flipping it

over, tearing it up, writing other words or phrases on the card, etc.
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Results
Preliminary Analyses

The OCD group had a mean YBOCS score of 21.00 (SD = 5.45), which indicates
moderately severe OCD symptoms (Goodman, Price, Rasmussen, Mazure, Fleischmann, et al.,
1989). Relative to non-anxious comparison subjects, those with OCD and SAD had higher levels
of social anxiety, depression, and obsessive thinking (as measured by the OBQ-44); however,
OCD and SAD subjects’ scores did not differ on any of these measures (Table 1). The mean age
of OCD subjects was significantly lower than that of the non-anxious group (p <.001), but did
not differ from the mean age of the SAD group (p = .29); there was a trend toward a significant
age difference between non-anxious and SAD subjects (p = .08). Twenty-four individuals in the
OCD group also met diagnostic criteria for social anxiety disorder, and both the OCD and SAD
groups had average LSAS scores above 60, which indicate clinical severity of generalized social
anxiety (Rytwinski et al., 2009). Thirty-six of the 41 OCD subjects, 34 of the 40 SAD subjects,
and nine of the 42 non-anxious subjects met diagnostic criteria (current or past episode) for
another disorder as assessed by the MINI (Table 2). Finally, we performed a Pearson correlation
analysis across groups between self-report TAF (as measured by the modified TAF Scale) and
behavioral measures of TAF in order to confirm that these measures are assessing the same

construct (see Table 3) as done by Berman et al. (2011).
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Table 1

Group Characteristics

OoCDh SAD Non-Anxious Effect

M (SD) M (SD) M (SD) F(2,122) P Size r
0BQ-44 Total Score 177.46 (53.29)"  181.10 (37.20)"  121.83 (43.15) 22.50 <.001* 52
OBQ: Respon/Threat Est 63.71 (21.49)" 66.50 (14.89)" 45.05 (17.96) 16.76 <.001* 47
OBQ: Import of Thoughts 41.95 (16.98)° 38.78 (12.05)° 26.57 (10.79) 14.97 <.001* 45
OBQ: 1U/Perfectionism 71.80 (21.98) 75.83 (18.73)° 50.21 (18.99) 19.71 <.001* .50
LSAS (anxiety severity) 61.95 (31.92)° 71.18 (25.71)° 19.95 (15.74) 48.23 <.001* .67
CESD (depression severity) 21.59 (13.26)" 22.28 (14.22)f 4.62 (6.12) 30.26 <.001* .58

Note. * = p <.05 criteria; OBQ = Obsessive Beliefs Questionnaire; Import of Thoughts = Importance of and
Need to Control Thoughts; TAF = Thought-Action Fusion; IU = Intolerance of Uncertainty; LSAS =
Liebowitz Social Anxiety Scale; CESD = Center for Epidemiologic Studies Depression Scale

Means that share the same superscript letter do not significantly differ from one another.

Table 2
DSM Diagnoses
Diagnosis (016])) SAD Non-Anxious
g n (%) n (%) n (%)
Obsessive-compulsive Disorder 41 (100%) 0 0
Social Anxiety Disorder 24 (59%) 40 (100%) 0
Major Depressive Disorder 26 (63%) 25 (62.5%) 6 (14%)
Bipolar Disorder (I & II) 6 (15%) 4 (10%) 1 (2%)
Generalized Anxiety Disorder 19 (46%) 16 (40%) 0
Panic Disorder (with & without o o
Agoraphobia) 6 (15%) 5 (12.5%) 0
Agoraphobia (without Panic Disorder) 1 (2%) 2 (5%) 0
PTSD 1 (2%) 1 (2.5%) 0
Substance Use Disorders 6 (15%) 4 (10%) 4 (9.5%)
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Table 3

Correlations Between Self-Report and Behavioral TAF Measures

In Vivo Rating TAFS Subscale: TAFS Subscale: TAFS Subscale:
Moral Likelihood-Other Likelihood-Self

1 hope [family member] is in a car accident today.

Anxiety 33%* 29%* 29%*

Likelihood 36%* 39%* 33%*

Moral Wrongness 46%* .19 .19

Urge to Neutralize 29% .13 24

1 hope I have sex with [family member].

Anxiety J35%* 27 26%*

Likelihood 21 15 .20

Moral Wrongness 46%* J35%* J37EE

Urge to Neutralize 21 .09 .14

1 hope 1 fall down the stairs today.

Anxiety 31 22 22

Likelihood AT 34 J35%*

Moral Wrongness A43%* .08 .04

Urge to Neutralize 24 .14 18

*significant at p < .05
** significant at p <.01

Self-Reported TAF
Indirect Comparison of TAF Own and Others’ Thoughts (Block 1 vs. Block 2)

First, we analyzed the data to determine whether people with OCD evaluate their own
thoughts differently from others’ thoughts when making an indirect comparison of the two (as
measured by the total TAF Scale, blocks 1 and 2, respectively). Findings from a 3 (group: non-
anxious, OCD, SAD) x 2 (actor: self vs. other) repeated measures ANOVA with follow-up
analyses showed a main effect of group (F(2,120) = 7.68, p =.001, r = .36, 90% CI[0.18, 0.44])
such that subjects with OCD and SAD had higher scores on the TAF Scale than did non-anxious
subjects. There was also a main effect of actor (F(1,120) = 17.93, p <.001, r = .36, 90% CI[0.22,
0.47]), such that subjects rated their own thoughts as more significant than others’ thoughts.

Pairwise comparisons showed that there were no significant differences between SAD and OCD
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groups in how they scored on either block one or two of the TAF Scale (ps > .29). The ANOVA
revealed an interaction between group and actor (F(2,120) = 4.85, p =.009, r = .27, 90%
CIJ0.10, 0.39]). Follow-up analyses (with a Bonferroni adjusted p threshold of .02) indicated that
subjects with OCD (#(40) = 2.98, p = .005, r = .43, 90% CI[0.19, 0.59]) and subjects with SAD
(#(39)=4.16, p <.001, r = .55, 90% CI1[0.34, 0.68]) had higher scores on block one of the TAF
Scale than they did on block two. That is, OCD and SAD subjects rated their thoughts as more
immoral and more likely do to harm than they did others’ thoughts. Conversely, non-anxious
subjects did not differ in how they evaluated their own and others’ thoughts (i.e., there were no
significant differences between their scores on blocks one and two of the TAF Scale, #(41) = .42,

p = .68; see Figure I).

Figure 1. Performance on Self-Report TAF Scale: Total Score
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Next, we performed the same analysis on the subscales of the TAF Scale to determine if
groups differed in how they evaluated specific aspects (moral, likelihood-other, likelihood-self)
of thought-action fusion. For the moral subscale of TAF, a 3 (group) x 2 (actor) ANOVA showed
the same pattern of results as above (see Figure 2). Specifically, there was a main effect of group
(F(2,120)=5.91, p =.004, r = .30, 90% CI[0.14, 0.41]) and actor (self vs. other; F(1,120) =
21.87, p <.001, r = .40, 90% CI[0.26, 0.50]) and an interaction between the two (F(2,120) =
5.62, p=.005, r= .29, 90% CI[0.13, 0.40]). Follow-up analyses with Bonferroni corrections
revealed that relative to the non-anxious group, both OCD and SAD groups had higher scores on
the TAF moral subscale overall (ps < .03) and rated the moral wrongness of their own thoughts
as more severe than they did others’ thoughts (ps <.001). Non-anxious subjects did not differ in

how they rated the moral wrongness of their own versus others’ thoughts, #41) = .30, p = .77.

Figure 2. Performance on Self-Report TAF Scale: Moral Subscale Scores
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A different pattern of findings emerged for the likelihood subscales of the TAF Scale (see
Figure 3). Results indicated a main effect of group (£(2,120) = 7.87, p = .001, r = .34, 90%
CI[0.18, 0.45]), such that OCD subjects rated the likelihood that thoughts would negatively
impact other people (i.e., TAF-likelihood-other) to be higher than did either the SAD or non-
anxious group, regardless of the person (self vs. other) having the thought. There was neither a
main effect of actor (self vs. other; F(1,120) =.12, p =.70), nor an interaction between group
and actor, £(2,120) = 1.41, p = .25. Additionally, socially anxious subjects’ and non-anxious
subjects’ ratings of likelihood-harm to other were indistinguishable (p = 1.00). Finally, when
examining the likelihood-harm to self subscale of the TAF Scale across blocks (with corrections
for multiple comparisons), we found a significant main effect of group (F(2,120) = 6.67, p =
002, »=.32,90% CI[0.16, 0.43]) such that people with OCD had higher scores overall on the
subscale than did the non-anxious group (p = .001), whereas the socially anxious group did not
significantly differ from the non-anxious group (p = .33) or the OCD group (p = .14; see Figure
4). There was also a main effect of actor (#(1,120) =11.57, p =.001, » = .30, 90% CI[0.15,
0.42]), but no interaction (F(2,120) = 1.60, p = .21). In other words, all groups believed that if
they had thoughts about something bad happening to themselves, a negative outcome was more
probable than if someone else had a thought about something bad happening to him/her (i.e., the
belief that “my thoughts are more likely to hurt me than other people’s thoughts are to hurt

them”).
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Figure 3. Performance on Self-Report TAF Scale: Likelihood-Other Subscale Scores
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Direct Comparison of TAF Own and Others’ Thoughts (Block 3)

Next, we conducted a one-way ANOVA on block three of the TAF Scale to determine if
the same pattern of results emerged when subjects were asked to make a direct comparison of
their own versus others’ thoughts. Results from the ANOVA and planned contrasts showed that
this was the case. Specifically, there was a main effect of group F(2,120) = 12.96, p < 0.001, » =
42, 90% CI1]0.30, 0.55], such that subjects with OCD and SAD had higher scores on the TAF
Scale than did non-anxious controls (#(120) = 4.85, p <.001, » = .40, 90% CI[0.27, 0.51] and
#(120) =3.73, p <.001 » = .32, 90% CI[0.18, 0.44], respectively). There were no significant
differences between OCD and SAD groups on overall score, #(120) = 1.08, p = .28). As was the
case with the indirect comparison of TAF, we found a similar pattern of performance on the
subscales of block 3. That is, a multivariate analysis of variance with follow-up analyses (all
Bonferroni corrected p values are reported) showed that though the OCD and SAD groups had
identically elevated scores on the moral subscale of the measure (p = 1.00), the OCD group had
higher scores than did the other groups on the likelihood-harm to other (ps <.001) and
likelihood-harm to self subscales (ps < .04) of the measure. These results indicate that OCD
subjects think their thoughts are more likely than other people’s thoughts to influence negative
consequences.

Finally, we conducted a correlational analysis to examine if performance on the three
blocks of the revised TAF Scale were related. All correlations were significant, with the largest
association between blocks one (evaluation of one’s own thoughts) and three (direct comparison
of self vs. others’ thoughts), » = .82, p <.001. Blocks one and two were correlated at » = .71 (p <

.001) and blocks two and three were correlated at » = .54 (p <.001).
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Behavioral Measure of TAF

In order to examine if subjects’ ratings of their own and others’ thoughts differed on a
behavioral measure of TAF, we analyzed the ratings (i.e., anxiety, likelihood of event occurring,
moral wrongness of writing the sentence, and urge to neutralize) given by subjects after writing
or observing someone else write each of the three TAF sentences. We performed separate
multivariate analysis of variance (MANOV As) for the three sentences. Results indicated that
across all three sentences, there was a significant main effect of group, but there was no main
effect of who wrote the sentence (actor: subject or experimenter) and no significant interactions
between group and actor.

Distinct patterns of group differences emerged based on the specific scenario (see Figure
5). Specifically, for the moral TAF sentence” (“I hope I have sex with [family member]”),
subjects with OCD and SAD had similarly elevated ratings of anxiety (F(2,114) =22.03, p <
.001, »=.53, 90% CI[0.40, 0.61]), moral wrongness (F(2,114) =4.15, p = .02, r = .26, 90%
CI[0.08, 0.38]), and urge to neutralize (F(2,114) = 11.41, p <.001, r = .41, 90% CI[0.26, 0.51])
relative to the non-anxious group. Interestingly, with respect to likelihood ratings, and in a
similar pattern to that observed via self-reported TAF, there was a trend toward a significant
group difference. Specifically, the OCD group estimated the probability of their committing
incest higher than did the SAD and non-anxious groups £(2,114) =2.47, p =.09, r = .20, 90%
CI[0.0, 0.33], though this difference failed to reach statistical significance. Moreover, pairwise
comparisons revealed that the likelihood ratings provided by the SAD and non-anxious groups

were indistinguishable (p = 1.00).

*We omitted the responses to this sentence from three non-anxious subjects, who stated they did
not have a family member with whom they were close. For the likelihood-other sentence, they
used the name of a close friend.
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Figure 5. Performance on Behavioral Measure of TAF: Likelihood Ratings for All Three
Sentences
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A similar pattern of findings emerged for the likelihood-harm to other TAF sentence (“I
hope [family member] is in a car accident today.”). That is, both OCD and SAD subjects had
higher anxiety (#(2,117) =29.16, p <.001, » = .58, 90% CI[0.46, 0.65]) and a greater urge to
neutralize (F(2,117) =6.32, p=.002, r = .31, 90% CI[0.15, 0.42]) after imagining the scenario.
There was a trend for significant group difference in moral wrongness of writing the sentence
(F(2,117)=2.47, p=.09, r = .20, 90% CI[0.0, 0.32]) such that SAD subjects had higher ratings
relative to non-anxious, but not to OCD, subjects. There was also a significant main effect of

group for likelihood ratings (F(2,117) = 12.91, p <.001, r = .43, 90% CI[0.28, 0.52]), with
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subsequent paired comparisons showing that the OCD and SAD groups rated the probability of
the outcome higher than did the non-anxious (ps <.01) group. The OCD group also provided
higher likelihood scores than did the SAD group, but this difference failed to reach statistical
significance (p = .12).

Analysis of the likelihood-harm to self TAF sentence (“I hope I fall down the stairs
today”) showed that again, OCD and SAD groups experienced more anxiety than did the non-
anxious group, F(2,117) = 18.54, p <.001, » = .49, 90% CI[0.36, 0.58]. There was a trend toward
significant group differences on the moral wrongness ratings (£(2,117) =2.61, p = .08, r = .21,
90% CI[0.0, 0.33] with the SAD and OCD groups rating writing the sentence as more morally
wrong than did the non-anxious group. Moreover, there was a significant main effect of group on
the likelihood (F(2,117) =4.39, p = .02, r = .26, 90% CI[0.09, 0.38]) and urge to neutralize
(F(2,117)=4.43, p=.01,r=.27,90% CI[0.09, 0.38]) ratings. Follow-up analyses showed that
the socially anxious group had higher likelihood estimations and urges to neutralize than did
non-anxious subjects (ps = .02); however, group differences were not identified for the SAD
versus OCD groups or for the OCD versus non-anxious groups (ps > .13).

Finally, we examined if subjects differed in the frequency with which they neutralized the
effects of writing or watching someone else write the three sentences. A chi-square revealed no
group differences, y(6) =7.5, p = .28, suggesting that people with OCD and SAD were no more
likely to engage in visible® ritualistic behavior following the behavioral TAF task than were non-

anxious subjects.

’It is possible that subjects engaged in mental rituals without the experimenter knowing, as
subjects were not asked to report such covert responses.

33



Additional Analyses

Given the high rates of comorbid OCD and SAD in our sample, we repeated all analyses
after moving subjects who met criteria for both disorders to a fourth group. The OCD-only group
consisted of 17 individuals and the comorbid OCD/SAD group consisted of 24 people. Findings
of self-reported TAF remained largely consistent, with the OCD-only, SAD-only, and comorbid
groups reporting higher overall scores on all three blocks of the TAF Scale than did the non-
anxious group, and evaluating their own thoughts as more important/significant than others’
thoughts. However, results did differ when examining specific subtypes of TAF. Specifically,
relative to the non-anxious group, only the SAD-only group had higher scores on the moral
subscale; the OCD-only and comorbid groups differed from neither the non-anxious group nor
the SAD-only group. Patterns remained consistent with initial analyses on the likelihood
subscales, with the OCD-only group reporting higher scores on the likelihood-other subscale
relative to the non-anxious and SAD-only group (there were no differences in how OCD-only
and comorbid groups rated likelihood-other). Moreover, for the likelihood-self subscale, the
OCD-only and the comorbid groups had higher scores than did the non-anxious group, whereas
socially anxious subjects did not differ from any of the groups.

With respect to the behavioral TAF measure, results differed from the initial analyses.
Specifically, for the moral sentence (i.e., committing incest) and the likelihood-other sentence
(i.e., car accident), only the comorbid group indicated higher likelihood scores than did the other
groups; the OCD group did not differ from any of the other groups. Additionally, the SAD group
gave higher estimates of likelihood on the likelihood-self sentence (i.e., falling down the stairs)
than did the non-anxious group, whereas neither the OCD-only nor comorbid group’s likelihood

ratings differed from those of the SAD or non-anxious groups.

34



Discussion

The aim of the present study was to examine if people with OCD evaluate their own
thoughts as more significant than they do other people’s thoughts. We tested this question three
ways: indirectly via self-report (TAF Scale block 1 vs. 2), directly via self-report (TAF Scale
Block 3), and via two separate conditions (self writing vs. other writing) on a behavioral measure
of TAF. Analysis of both the indirect and direct comparisons showed that the OCD and SAD
groups evaluated their thoughts as more morally wrong and more likely to do harm than they did
others’ thoughts; the non-anxious group did not evaluate their own and others’ thoughts
differently. These results indicate that TAF may be more related to biased evaluation of one’s
own thoughts than to thoughts in general. However, the behavioral measure of TAF revealed no
differences in how any of the groups evaluated the significance of their own versus others’
thoughts on four different dimensions (anxiety, likelihood, moral wrongness, and urge to
neutralize the thought). What might account for this inconsistency between self-report and
behavioral measures of how people evaluate their own versus others’ thoughts? One possibility
is that the behavioral measure was more emotionally salient than was the modified TAF Scale.
Indeed, the TAF Scale neither includes specific names of friends or relatives, nor does it ask
subjects to write down a certain thought or to picture an upsetting scenario. Conversely, the
sentence paradigm requires subjects to imagine and provide the name of a specific loved one,
write out or watch someone else write sentences that involve incest or harm to oneself or the
family member, and imagine the scenario for 30 seconds. Myriad studies confirm that emotional
information affects cognitive processes, such as memory and attention, and that the neural
processing of emotional stimuli differs from that of less emotionally salient information

(Anderson & Phelps, 2001; Vuilleumier, 2005). The scenarios used in the behavioral TAF
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paradigm may have been so emotionally arousing that the person who physically wrote them out
made little difference in how they were assessed.

Another possibility that might explain discrepancies between the self-report and
behavioral measures of TAF is that the tasks are measuring different constructs. Indeed, the self-
report TAF and behavioral TAF tasks differ in an important way. On the TAF Scale, subjects are
asked to indicate how they would feel if they or others had a number of different thoughts. The
questions imply that the thought originated with either the subjects themselves or with their
friends. However, in the sentence paradigm, the thoughts being assessed are not the subjects’
own. Rather, the experimenter read the sentences aloud and, irrespective of condition, all
subjects were asked to imagine the three scenarios. Our data indicate that although aspects of the
scales were correlated, the associations between some of the variables were not expected. For
example, scores on the moral and likelihood-harm to self subscales of the TAF Scale were more
highly correlated with ratings given for the likelihood-harm to other sentence (car accident) than
they were for the moral sentence (incest). In this way, our findings differ from Berman et al.
(2011), whose study investigated the convergent validity of the TAF behavioral paradigm. This
discrepancy could be due to the fact that their study used an unselected student sample whereas
ours used a clinical sample. It would therefore be important to replicate these findings in more
samples — unselected and selected — to gain a better understanding of the task’s convergent
validity.

Using three different measures of TAF, we found that relative to non-anxious people,
obsessive-compulsive and socially anxious individuals have similar beliefs about the significance
of and need to control their thoughts. Specifically, the OCD and SAD groups had similar scores

on the TAF subscale of the OBQ-44 and on the total score of the modified Thought-Action
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Fusion Scale. Similarly, SAD and OCD subjects had comparably elevated ratings on most
subscales of a behavioral measure of TAF. These findings are in line with other studies reporting
that people with anxiety disorders possess cognitive biases that are also associated with OCD
(Steketee et al., 1998). For example, studies by Rassin et al. (2001) and Thompson-Hollands et
al. (2013) found that individuals with a range of anxiety disorders scored similarly on the TAF
Scale to people with OCD.

Despite their comparable total score on TAF measures, one aspect that seems to
distinguish OCD subjects from SAD subjects is the extent to which they believe that thoughts
influence the likelihood of outcomes (i.e., the belief that thinking about something makes it more
likely to happen). Hence, the magical thinking aspect of TAF seems to distinguish the OCD
group from the SAD. Analyses of the subscales of the modified TAF scale showed that OCD and
SAD groups did not differ in how they rated the moral wrongness of different thoughts, but that
people with OCD had higher scores than SAD and non-anxious subjects on the likelihood-other
subscale of the measure and higher scores than non-anxious subjects on the likelihood-self
subscale. These findings are consistent with prior research, which showed that subjects with
OCD had higher scores on the likelihood subscales of the TAF Scale than did people with social
anxiety disorder (Abramowitz et al., 2003). However, in the same study, the authors found that
likelihood scores did not significantly differ between people with OCD and certain other anxiety
disorders, such as generalized anxiety disorder and panic disorder. Though it is possible that
likelihood scales only distinguish OCD from SAD, but not other anxiety disorders, Abramowitz
et al. (2003) examined groups with homogenous diagnoses, whereas our OCD and SAD groups
included people who met criteria for comorbid anxiety disorders. It is noteworthy that despite the

fact that 59% of our OCD group also met criteria for SAD, the group differences on likelihood
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scales were still present. Moreover, after repeating analyses after separating subjects with
comorbid OCD and SAD into a separate group, the findings remained consistent.

Behavioral measures showed a similar trend in that OCD subjects gave higher likelihood
ratings in response to writing and imagining scenarios designed to evaluate moral and likelihood-
other TAF. Specifically, relative to the other groups, OCD subjects provided higher likelihood
ratings of committing incest, whereas the SAD and non-anxious groups gave indistinguishable
ratings. Moreover, OCD subjects gave higher likelihood estimates that a loved one would get
into a car accident, though the difference between OCD and SAD groups did not reach
significance after correcting for multiple comparisons. Additionally, these trends disappeared
when we separated subjects with comorbid OCD and SAD into a fourth test group. In fact,
relative to non-anxious subjects, only the comorbid OCD/SAD group had higher likelihood
estimates in response to the moral scenario (i.e., incest) and the likelihood-harm to other scenario
(i.e., car accident), whereas no differences occurred between the OCD and SAD groups or the
OCD and non-anxious groups in response to these sentences. Only the SAD-only group gave
higher likelihood estimates than did the non-anxious group in response to the TAF likelihood-
harm to self sentence, whereas the OCD group did not differ from either the non-anxious,
comorbid, or SAD groups. It is possible that with only 17 OCD-only subjects, we had
insufficient power to detect group differences on the behavioral measures of TAF. Alternatively,
likelihood estimations may only differentiate people with OCD from other disorders when
captured with a self-report measure, but not a behavioral one.

Interestingly, in response to the likelihood-self sentence (“I hope I fall down the stairs
today”), there were no differences in how subjects with OCD and those with SAD rated the

likelihood of the outcome (and this finding remained consistent after separating subjects with
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comorbid OCD and SAD). It is possible that the object of the action — in this case, oneself —
influences how different groups assess the likelihood of harm. Unlike the other two sentences,
the TAF-likelihood-harm to self scenario does not involve physically harmful consequences for
other people, but only for oneself. Indeed, as noted above and in line with the behavioral
measure, socially anxious subjects scored similarly to OCD subjects on the self-report
likelihood-harm to self subscale, but not the likelihood-harm to other subscale, of the TAF Scale.
These self-report and behavioral findings suggest that socially anxious individuals do not
overestimate the likelihood of negative events occurring in general, but rather only when the
potential object of harm is themselves. In other words, when the threat is to themselves, their
likelihood scores do not differ from those with OCD, but when the threat is to others’ well-being,
they perform more like non-anxious subjects. One potential explanation for this finding is
socially anxious people’s well-documented tendency to focus attention inward and on self-
referent information (Boehme, Miltner, & Straube, 2015). This amplified inward focus causes
biased processing of information and increases anxiety, arousal, and negative evaluation of
oneself (Boehme et al., 2015; Bogels & Mansell, 2004; Woody & Rodriguez, 2000). Therefore,
SAD subjects may have processed situations in which they are at risk differently from those in
which others are at risk. Moreover, socially anxious subjects may have viewed the likelihood-
harm to self scenario (i.e., falling down the stairs) as a potentially embarrassing event. Given that
SAD entails an intense fear of humiliation, interpreting the sentence as socially threatening could
explain why this group deemed it more likely to occur than the other non-socially relevant
scenarios.

Interestingly, the SAD group rated their urge to neutralize the effects of writing the

sentences just as high (and in the case of the likelihood-harm to self sentence, higher) as did the
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OCD group. In a review paper, Berle and Starcevic (2005) posited that what differentiates OCD
patients from those with anxiety disorders, is not heightened TAF, but rather the response to
upsetting TAF thoughts. They asserted that whereas OCD subjects are likely to react to such
thoughts by performing compulsions, seeking reassurance from others, or avoiding triggering
situations, individuals with other disorders are likely to respond with avoidance only. Our
findings, however, do not support this hypothesis. Indeed, there were no group differences in the
frequency with which subjects neutralized the effects of writing the sentence (e.g., crossing the
sentence out, ripping up the card, etc.). When using the same task in a student sample, Berman et
al. (2011) likewise observed that “...More strongly believing that one’s thoughts can affect the
likelihood of events occurring in the external environment may not be related to a greater
frequency of engagement in overt neutralizing behaviors” (p. 162).

Some of the OCD subjects were undergoing treatment with exposure with response
prevention at the time of their study participation. As such, it is possible that, in keeping with
their treatment goals, they attempted to resist the urge to neutralize more than usual. However,
this explanation seems unlikely given that a number of these patients were only beginning
treatment and were observed engaging in other visible rituals (e.g., refusing to touch objects for
fear of contamination, etc.). Even if treatment setting did influence OCD subjects’ behavior on
the task, it does not explain why their urge to neutralize was no higher than those in the SAD
group. Indeed, in our study, estimations of likelihood seem to be the only factor that consistently
distinguishes these groups. Perhaps more fixed and generalized beliefs about the probability or
likelihood of negative outcomes are unique contributors to OCD pathology versus other
disorders.

Alternatively, the 