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The Effect of Attention Disengagement on Anxiety and
Emotion Maintenance: A Theoretical Perspective

Alex Grattery
University of Pittsburgh, USA

ABSTRACT

Cognitive processes such as attention and working memory are necessary for cognitive components
of anxiety and other emotions. Moreover, the content of working memory and attention may maintain
anxiety states. By extension, disengaging from mood-congruent material in attention and working
memory may stop the maintenance of emotions such as anxiety. However, common existing therapeutic
techniques do not fully disengage attention and other cognitive engagements from mood-congruent
thoughts, mental images, and urges. This paper theorizes that fully disengaging attention, but not
awareness, of mood-congruent thoughts and images eliminates or nearly eliminates feelings of
anxiety. This paper connects cognitive, neuroscientific, and clinical evidence on the role of attention
and working memory in anxiety and other emotions with the Cognitive Disengagement Technique, a
relatively novel clinical technique which is a core component of Rumination-Focused ERP. By doing
so, the hypotheses presented in this paper are highly testable. Possible mechanisms of extinction
learning and emotion regulation beyond anxiety alone are discussed, both of which have important
implications for clinical practice.

Key words: attention disengagement, mechanisms of anxiety, exposure therapy, internal attention,

emotion regulation.
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Novelty and Significance

What is already known about the topic?

*  Working memory resources are heavily involved in the maintenance of anxiety and other emotions.
e Attentional processes form the core components which select and maintain information in working memory.
¢ Attention resources available for anxiety-related thoughts moderate level of anxiety.

What this paper adds?

* This paper proposes an argument that internal attention towards anxiety-related cognitions is necessary for the emotional
experience of anxiety.

¢ This paper argues that disengagement from anxiety-related cognitions stops the emotional experience of anxiety.

e This paper examines a recently developed cognitive technique that may more effectively disengage attention than other,
more popular techniques.

Mood disorders and anxiety disorders are among the most common mental
disorders and are linked with high levels of distress (Bandelow & Michaelis, 2015).
The primary symptom of anxiety disorders, conscious feelings of anxiety, is a central
diagnostic marker of anxiety disorders. Indeed, a lower ability to regulate emotions is
strongly linked with greater anxiety and depression (K. S. Young, Sandman, & Craske,
2019). Moreover, teaching people to better regulate their emotions through techniques
such as mindfulness, distraction, and reappraisal is linked with reductions in feelings
of anxiety and better clinical outcomes (Dawson et alia, 2020; Hofmann, Sawyer, Witt,
& Oh, 2010; McRae, 2016; Naragon-Gainey, McMahon, & Chacko, 2017). Emotional
dysregulation is linked with cognitive behaviors such as worry and rumination (K. S.
Young, Sandman, & Craske, 2019), both of which maintain anxiety states (Newman, Llera,
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118 GRATTERY

Erickson, Przeworski, & Castonguay, 2013; Olatunji, Naragon-Gainey, & Wolitzky-Taylor,
2013). Therefore, understanding the role that cognitive processes play in rumination and
worry and ultimately in maintaining state and trait anxiety is important. Such research
may lead to more effective emotion regulation techniques and better clinical outcomes
for anxiety disorders and other mood disorders.

RoOLE oF WORKING MEMORY IN ANXIETY MAINTENANCE

Cognition plays an important role in anxious experience. For example, worry and
rumination induction increases state anxiety and depression (McLaughlin, Borkovec, &
Sibrava, 2007). Furthermore, anxious apprehension, a propensity to engage in negative
repetitive thinking such as worry or rumination, is a core part of anxiety along with
anxious arousal, the states of hypervigilance and fear (Heller, Nitschke, Etienne, & Miller,
1997; Sharp, Miller, & Heller, 2015). Verbal working memory and behaviors associated
with anxious apprehension, such as worry, engage the dorsal, medial, and ventral
prefrontal cortex (PFC) (D’Esposito et alia, 1998; Heller et alia, 2008; Kalisch, Wiech,
Critchley, & Dolan, 2006; Owen, McMillan, Laird, & Bullmore, 2005; Paulesu et alia,
2010; Vytal, Cornwell, Letkiewicz, Arkin, & Grillon, 2013; Sato, Dresler, Haeussinger,
Fallgatter, & Ehlis, 2014; Aoki et alia, 2011), leading some authors to hypothesize that
the PFC is an area of the brain involved in the interaction of cognition and emotion
(Pessoa, 2008). Notably, the medial PFC is an emotion regulation region implicated in
anxiety disorders (Duval, Javanbakht, & Liberzon, 2015). It also provides top-down
regulation of fear and anxiety responses and is activated during Conditional Stimulus
(CS) presentations (Lee, Kim, Kwon, Lee, & Kim, 2013). Activation of other areas of
the PFC, namely the dorsolateral PFC, is linked with working memory activation and
is negatively correlated with state and trait anxiety (Balderston et alia, 2020, 2017,
Kim & Jung, 2006), indicating that the dIPFC downregulates anxiety, possibly through
a relationship between attention control and emotion regulation (Ochsner, Silvers, &
Buhle, 2012; Robinson, Pike, Cornwell, & Grillon, 2019). Lastly, forms of anxious
apprehension such as worry and rumination increase anxiety and consume working
memory resources (Ashcraft & Kirk, 2001). Therefore, cognitive processes, and specifically
working memory, play an important role in regulating and maintaining emotions such
as anxiety, likely through moderating anxious apprehension, the cognitive component
of anxious experience.

A defining feature of working memory is that only a limited amount of
information can be held in working memory at a given time, a phenomenon termed
working memory capacity (Baddeley, 1992). Given these capacity limits, the contents of
working memory must be updated efficiently, a task completed by executive processes
(Friedman & Miyake, 2004; Hasher, Zacks, & May, 1999; Joormann & Quinn, 2014).
These executive processes inhibit irrelevant material, discard no-longer relevant material,
and bring relevant information into working memory. However, while working memory
is efficient at retrieving relevant information from long-term memory and removing
non-relevant information, it is not perfect (Oberauer, 2019). Cognitively demanding
cognitions such as worry, a subset of anxious apprehension, take up space in working
memory and therefore have been argued to reduce the capacity for other cognitive
processes (Derakshan & Eysenck, 2009). This is consistent with attentional control
theories of anxiety which propose that worry is a cognitively demanding dual-task that
interferes with the inhibition of irrelevant stimuli and responses (Eysenck, Derakshan,
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ATTENTION DISENGAGEMENT, ANXIETY AND EMOTION 119

Santos, & Calvo, 2007; Moran, 2016). This is well-supported: anxiety induction decreases
working memory capacity (Moran, 2016). Worry (Sari, Koster, & Derakshan, 2017),
state anxiety (Vytal ef alia, 2013), and trait anxiety (Qi et alia, 2014) are all negatively
correlated with working memory capacity. Moreover, people with high trait worry have
been found to have a more restricted working memory capacity during worry induction
in comparison to positive thoughts than people with low trait worry (Hayes, Hirsch,
& Mathews, 2008), suggesting that trait anxiety may strengthen the effects of anxiety
induction on lowering working memory capacity. These findings suggest that working
memory resources are used during experiences of anxiety, lowering working memory
capacity for cognitively demanding tasks.

Individual differences in working memory capacity relate to differing abilities
in selecting and updating information in working memory (Wilhelm, Hildebrandt, &
Oberauer, 2013). Since state anxiety induction decreases working memory capacity, it
likely interferes with the selection and updating of information in working memory
(Moran, 2016; Vytal et alia, 2013). Similarly, individuals with greater working memory
capacity are more able to reduce negative and positive emotional intensity than people
with lower working memory capacity (Schmeichel, Volokhov, & Demaree, 2008). Indeed,
there is a strong connection between working memory capacity and emotion regulation
(Barkus, 2020; Etkin, Biichel, & Gross, 2015; Gyurak, Goodkind, Kramer, Miller, &
Levenson, 2012). One group of attentional process, orienting, which is responsible for
the selection and filtering of information (Fan & Posner, 2004), has been found to be
improved after working memory training (Xiu, Wu, Chang, & Zhou, 2018). In that study,
a significant correlation was found between the orienting function of attention and Late
Positive Potential in relation to emotion regulation. These findings suggest that there is
a link between working memory capacity and emotion regulation, and this connection
may be mediated by the ability to control attentional processes such as orienting. In
anxiety, then, working memory capacity may be reduced in part because of lower ability
to control the contents of working memory through attention.

ATTENTION CONTROL AND ANXIETY

Evidence from clinical contexts supports this connection. For example, improved
emotional regulation skills during Emotional Regulation Therapy are associated with
increased attention regulation skills (Renna et alia, 2018). Moreover, certain models
propose that cognitive control, and similarly attentional control, defined as the ability to
allocate attention and inhibit task-irrelevant information (Knudsen, 2007), are comprised
of three processes: inhibition, updating, and shifting (Friedman & Miyake, 2017). In
this account of attentional control, inhibition prevents attentional resources from being
distributed to task-irrelevant stimuli (Miyake ef alia, 2000). Switching involves controlling
attentional resources to remain focused on task-relevant stimuli by shifting back and
forth between tasks. Lastly, updating involves monitoring the information contained in
working memory. Deficits in inhibition and switching in particular are responsible for
lowered task efficiency in people with anxiety (Berggren & Derakshan, 2013), and both
state and trait anxiety are associated with deficits in these processes (Shi, Sharpe, &
Abbott, 2019). Thus, emotion dysregulation is linked with deficits in attentional processes
which control the focus of attention and the contents of working memory.

Additionally, attentional control is a component of cognitive control (also known
as executive function), which refers to cognitive processes that allow for flexible
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120 GRATTERY

behavior to adapt for current goals (Inzlicht, Bartholow, & Hirsh, 2015; Zelazo &
Cunningham, 2007). Both cognitive control (Touroutoglou, Lindquist, Dickerson, &
Barrett, 2015) and emotion regulation (Aldao, Sheppes, & Gross, 2015; Bonanno &
Burton, 2013) regulate internal mental phenomena to allow for flexible behavior. They
also relate neurologically, as both cognitive control (Jurado & Rosselli, 2007; Niendam
et alia, 2012) and emotion regulation (Braunstein, Gross, & Ochsner, 2017; Ochsner,
Silvers, & Buhle, 2012) are strongly associated with activation in the frontoparietal
network (Ochsner, Silvers, & Buhle, 2012). Affective cognitive control relies on the
same neural circuitry as areas involved in performance of working memory tasks such
as the dorsolateral PFC (Schweizer, Grahn, Hampshire, Mobbs, & Dalgleish, 2013).
This affective control network is involved in downregulating emotional distress and
is hypoactivated in certain neuropsychiatric disorders such as depression. Therefore,
cognitive control and emotion regulation are similar in several aspects.

Because cognitive control and emotion regulation are so intertwined in both
their processes and mechanisms, and attentional control plays a large role in regulating
emotions, attention towards mood congruent thoughts and images likely plays an important
role in maintaining emotions. Expanding on this connection, Moran (2016) draws a
connection between attentional accounts of working memory capacity and attentional
control accounts of anxiety by noting that these accounts are highly consistent. Individual
differences between individuals with and without anxiety in WMC task performance
such as in complex span tasks are driven by the ability to regulate the information
within working memory by selecting relevant information and inhibiting and removing
irrelevant information (Engle, 2002; Moran, 2016). For example, individuals with more
worry and rumination are less able to control the contents of working memory (Beckwé,
Deroost, Koster, De Lissnyder, & De Raedt, 2014). Attentional control accounts of
working memory propose that worry is a dual-task that uses attentional resources,
and therefore interferes with the ability to regulate the information being attended to
(Eysenck et alia, 2007). In both cases, cognitive components of anxiety such as anxious
apprehension interfere with the ability to regulate which information is selected and
inhibited (Eysenck & Derakshan, 2011), indicating that attentional control is a core
component of working memory regulation. Moreover, under the Selection, Optimization,
and Compensation with Emotion Regulation framework (SOC-ER), working memory
capacity is defined as the ability to selectively direct attention (Opitz, Gross, & Urry,
2012; Xiu et alia, 2018). Consistent with these accounts, there is preliminary evidence
that working memory training can improve attentional control in certain contexts and
can reduce trait anxiety (Sari, Koster, Pourtois, & Derakshan, 2016; Xiu et alia, 2018).
Controlling the content of working memory through attentional processes is very likely
then a core mechanism of emotion regulation.

Other neuroscientific evidence provides further support that working memory
plays a role in the regulation of anxiety through re-allocating attention. Higher levels
of cognitive load, defined as the amount of working memory and attention resources
being used, leads to decreased negative emotional experiences from negative stimuli
and reduced neural activation in areas of the brain related to emotional processing
(Van Dillen, Heslenfeld, & Koole, 2009; Van Dillen & Koole, 2007), such as the
amygdala and orbitofrontal cortex. At the same time, higher levels of cognitive load
raise activation in the frontoparietal network (Kellermann et alia, 2012) more than
tasks with lower levels of cognitive load. This is thought to reflect a shift of resources
from affective processing mediated by the frontoparietal network. This suggests that
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reduced cognitive processing has a causal relationship with lowered negative emotional
experience. This is consistent with other research which has found that the purpose
of areas of the brain associated with emotion regulation is to downregulate emotional
distress through connections to the amygdala from areas including the prefrontal cortex
through inhibition and re-allocation of attention (Andrewes & Jenkins, 2019; Etkin,
Egner, & Kalisch, 2011; Kellermann et alia, 2012; Ochsner & Gross, 2005; Wager,
Davidson, Hughes, Lindquist, & Ochsner, 2008). Notably, this re-allocation of attention
to regulate emotion occurs even when the negative stimuli are task-relevant and cannot
be ignored (Kellermann et alia, 2012), suggesting that visual and emotional processing
are somewhat dissociable, and that internal attention, rather than visual attention, may
be re-allocated to regulate emotion.

In disorders such as anxiety, attention is not always successfully re-allocated and
as a result, emotions are not always properly regulated. Attentional control theories of
anxiety argue that worry-related thoughts consume working memory resources (Derakshan
& Eysenck, 2009; Eysenck et alia, 2007; Rapee, 1993). A core component of many
disorders, including anxiety, is negative repetitive thinking (American Psychiatric
Association, 2022; Sharp, Miller, & Heller, 2015). Therefore, anxiety likely relates to
attentional deficits because of increased attention towards task-irrelevant anxiety-related
thoughts. Deficits in inhibition, therefore, lead to failures to prevent attention engagement
of worry-related thoughts. Deficits in switching lead to failures to bring attention back
to task-relevant information, which means people with this deficit struggle to disengage
from worry-related thoughts. In support of these connections, both state and trait anxiety
are negatively correlated with attentional control (Shi, Sharpe, & Abbott, 2019), and
worry consumes more attentional control resources in people with GAD than healthy
participants (Stefanopoulou, Hirsch, Hayes, Adlam, & Coker, 2014). Attentional deficits
maintain anxiety by making it difficult to inhibit and disengage from anxiety-related
thoughts, mental images, etc. In turn, anxiety-related mental representations maintain
feelings of anxiety.

Additionally, negative thought patterns such as rumination positively mediate the
relationship between delayed attention disengagement and depressed mood (Yaroslavsky,
Allard, & Sanchez-Lopez, 2019). These findings support models which hold that impaired
attention disengagement from negative information maintains dysphoric emotions
(Joormann, 2004; Koster, De Lissnyder, Derakshan, & De Raedt, 2011). Therefore, there
is strong evidence that cognitive processes associated with anxiety and depression, such
as worry and rumination, consume cognitive resources and maintain negative emotions by
affecting the ability to select and regulate the information that is processed in attention.

INHIBITION AND WORKING MEMORY

Notably, the relationship between anxiety and working memory is not one-
directional. At lower levels of cognitive load, anxiety impairs task performance.
However, in tasks with a higher level of cognitive load, anxiety is reduced (Van Dillen,
Heslenfeld, & Koole, 2009; Van Dillen & Koole, 2007; Vytal, Cornwell, Arkin, &
Grillon, 2012). Cognitive load also reduces activation in brain regions associated with
emotional processing (Van Dillen, Heslenfeld, & Koole, 2009; Van Dillen & Koole,
2007). This supports attentional accounts of anxiety because it provides evidence that
anxiety involves cognitive processes that compete for processing with other tasks. It
also provides evidence that these cognitive processes are important for the production
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122 GRATTERY

and maintenance of anxiety, and that inhibiting or ‘crowding out’ these processes can
decrease anxiety (Joormann, 2010; Mikels & Reuter-Lorenz, 2019). Affective processing
may be inhibited to bring more resources to the cognitive task, lowering emotional
experience (Clarke & Johnstone, 2013). This is consistent with load theory, which argues
that higher cognitive load reduces resources for other forms of processing including
emotional processing (Lavie, Hirst, de Fockert, & Viding, 2004). Moreover, the capacity
to update the contents of working memory is the best predictor of emotion regulation
ability in a review studying several executive functions (Schmeichel & Tang, 2015),
underscoring previous findings that emotion regulation requires inhibiting and selecting
information in working memory. Taken together, working memory processes related to
attentional control such as the selection and inhibition of information in working memory
are crucial for the maintenance and regulation of anxiety.

The connection between working memory regulation and attentional control
converges with the striking similarities between working memory and attention,
specifically between working memory and direct, focused attention. The neural systems of
working memory such as the prefrontal-parietal system, which allows us to regulate the
information held in mind by selecting and refreshing certain information while inhibiting
irrelevant thoughts, overlaps significantly with the prefrontal-parietal attentional system
which allows us to selectively focus on certain information while tuning out irrelevant
stimuli (Awh, Anllo-Vento, & Hillyard, 2000; Awh & Jonides, 2001; Diamond, 2013;
Gazzaley & Nobre, 2012; Ikkai & Curtis, 2011; LaBar, Gitelman, Parrish, & Mesulam,
1999; Nobre & Stokes, 2011). Moreover, improvements in working memory can support
improvements in selective attention (Stedron, Sahni, & Munakata, 2005), illustrating the
connection between attention and working memory.

ROLE OF INTERNAL ATTENTION IN ANXIETY

Attention to information in working memory such as thoughts, images, etc.
relates to internal, as opposed to sensory, information. Indeed, certain authors have
proposed a taxonomy for attention based on the targets of attention (Chun, Golomb, &
Turk-Browne, 2011). In this framework, external attention involves attention towards
directly observable external stimuli and can also be called perceptual attention. Internal
attention involves attention towards thoughts, emotions, etc. and is responsible for
the selection and modulation of internal information, such as the contents of working
memory and long-term memory. It includes cognitive control and is sometimes called
reflective attention. To support this distinction, there is evidence that perceptual load
has different effects than working memory load (Lavie et alia, 2004) and that cognitive
load, response selection, and task switching do not affect perceptual processing much
(Pashler, 1994). Notably, since one main purpose of working memory is the manipulation
of information in the absence of sensory information, working memory is comprised of
internal attention processes (Chun, Golomb, & Turk-Browne, 2011).

In support of this connection between internal attention and working memory,
neuroimaging research has found activation in the frontal and parietal areas during both
refreshing and rehearsing as well as complex tasks requiring executive function (Duncan
& Owen, 2000; E. Smith & Jonides, 1999). Moreover, greater activity in the dorsolateral
prefrontal cortex during refreshing is associated with faster and more accurate long-
term memory, suggesting that processes of reflective attention predict better long-term
memory (Raye, Johnson, Mitchell, Reeder, & Greene, 2002). Indeed, many components
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of working memory have been argued to be attention processes (Kuhl & Chun, 2014).
Reviews of neuroscientific evidence show striking similarities between working memory
and attention: attention allocation to internal representations is responsible for information
encoded into working memory (D’Esposito & Postle, 2015), attention is allocated to
objects in working memory to select and prioritize goal-relevant behavior over goal-
irrelevant behavior (Nobre & Stokes, 2020; van Ede & Nobre, 2021), and shifting
external attention and shifting attention towards information in working memory use
the same underlying neural mechanism (Zhou, Curtis, Sreenivasan, & Fougnie, 2022).
These findings suggest that attention towards internal representations, also called internal
attention, is inseparable and perhaps analogous to components of working memory that
are responsible for selecting, inhibiting, and maintaining information in working memory.

In particular, refreshing and rehearsal are two internal attention processes that
maintain information in attention (Cowan, 2001; Pessoa, 2018), and are crucial for
selecting, maintaining, and manipulating the contents of working memory (Chun &
Johnson, 2011). Refreshing is the act of paying attention to a mental representation
that was activated a few moments earlier. Rehearsal maintains information in working
memory over somewhat longer intervals. In addition, reactivation and retrieving are
attention processes indicated in long-term memory retrieval to working memory (Chun
& Johnson, 2011). When information is brought into working memory, such as by
reactivation and retrieving, it can then be maintained by rehearsal and refreshing, which
improve memory retrieval (Johnson, Reeder, Raye, & Mitchell, 2002; Roediger &
Karpicke, 2006; Souza, Rerko, & Oberauer, 2015). Thus, reflective attention is necessary
for the selection, maintenance, and manipulation of information from working memory
and long-term memory.

Since internal attention is used to select information to enter working memory, it
determines which thoughts and mental representations enter awareness (Amir & Bernstein,
2021). Therefore, internal attention is crucial for the selection and production of thoughts,
memories, and images (Posner, 1994), including maladaptive thought patterns such as
spirals of negative repetitive thinking. These spirals may occur due to the inherent
limited capacity of attention (Amir & Bernstein, 2021; Chun, Golomb, & Turk-Browne,
2011; Desimone & Duncan, 1995), requiring attention to bias certain information for
further processing at the expense of other information. Biases in internal attention, in
particular, select in favor of certain mental representations over competing internal and
external stimuli (N. Myers, Stokes, & Nobre, 2017). In the case of anxiety, for example,
anxiety-related mental representations such as thoughts or images are repeatedly selected
into working memory, leading to a selection history of those representations (Theeuwes,
2019). This internal selection history may bias future selection towards those mental
representations (Ehring & Watkins, 2008), maintaining anxiety-related cognition such as
worry and rumination (Everaert, Bernstein, Joormann, & Koster, 2020) at the expense
of external or other internal stimuli. This inability to filter internal distractors results in
an inability to sustain task-relevant internal and external information (Amir & Bernstein,
2021), which can in part explain why anxiety interferes with task efficiency.

Therefore, attention and working memory are highly intertwined, such that many
components of working memory are themselves attention processes. These internal
attentional and working memory processes are used to maintain the contents of working
memory, also called mental representations, or thoughts, images, etc. by selecting and
maintaining them through attentional processes. Thoughts, mental images, etc. comprise
central components of negative emotional experiences, such as anxious apprehension
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and rumination. As mentioned earlier, maintaining or inhibiting information in working
memory through control of attentional processes plays a crucial role in the maintenance,
production, and regulation of emotions such as anxiety. Taken together, internal attention
processes which select and maintain anxiety-related mental representations in attention
and working memory may be necessary for the production and maintenance of conscious
feelings of emotions such as anxiety. Indeed, there is strong evidence that both the content
of working memory and the content of internal attention play a highly important role
in the maintenance of negative emotional experiences, as will be discussed presently.

Certain cognitive accounts of psychopathology argue that mood-congruent
information in working memory such as thoughts, memory recall, beliefs, etc. all
maintain emotional states (Joormann, 2010). Certainly, negative mood is associated
with congruent mental representations, such as thoughts, mental images, etc. in working
memory (Siemer, 2005). Moreover, depressed individuals have difficulties removing
irrelevant negative material from working memory, and these deficits are related to
attention deficits (Joormann & Gotlib, 2008). Depressed individuals also report deficits
in inhibiting negative material from entering working memory, and this failure to inhibit
is thought to be a maintenance factor of depression (Cottencin et alia, 2008; Hertel &
Gerstle, 2003; Joormann, LeMoult, Hertel, & Gotlib, 2009; Power, Dalgleish, Claudio,
Tata, & Kentish, 2000). In support of this connection is research correlating working
memory inhibition ability with the ability to repair negative mood, where greater
inhibition allows for negative mood to be repaired more easily (Joormann, Siemer, &
Gotlib, 2007). Among people with depression, inhibition biases cause mood-incongruent
thoughts to become less accessible, keeping mood-congruent material in working memory
and therefore maintaining negative mood (Joormann, 2010; Joormann & Quinn, 2014).
A failure to inhibit mood-congruent material therefore plays a role in maintaining
emotional experiences.

A defining difference between those with and without persistent negative mood
is that the former display difficulty disengaging attention towards mood-congruent
thoughts, images, etc. and those thoughts, images, etc. are harder to remove from
working memory (Joormann, 2010). Clearly, then, the ability to control the contents
of working memory and internal attention play an important role in recovering more
quickly from negative affect. This is consistent with studies on emotional inertia, which
find variables that are strong predictors of emotion episode length: the more persistent
an emotional episode, the more important the preceding event is rated and the more
rumination is present (Verduyn & Lavrijsen, 2015). Moreover, even imagining the
situation that caused an emotional event, i.e., holding it in working memory, is linked
with longer durations of those events (Verduyn, Delvaux, Van Coillie, Tuerlinckx, &
Van Mechelen, 2009), providing further evidence that the content of working memory
maintains emotional experiences.

Additionally, as cited earlier, there is evidence that working memory resources
are necessary for the maintenance of anxiety. High levels of working memory usage by
emotion-incongruent tasks (high cognitive load) decrease anxiety (Vytal et alia, 2012)
by crowding out cognitive processing necessary for the experience of anxiety (Mikels &
Reuter-Lorenz, 2019). Cognitive load decreases activation in emotional processing areas
of the brain (Andrewes & Jenkins, 2019; Etkin, Egner, & Kalisch, 2011; Kellermann
et alia, 2012; Ochsner & Gross, 2005; Van Dillen, Heslenfeld, & Koole, 2009; Van
Dillen & Koole, 2007; Wager et alia, 2008) in part by re-allocating attention from
emotion-congruent material.
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Research on self-focused attention provides evidence that the content of attention
maintains negative emotional experiences. Self-focused attention (SFA) is a type of
internal attention that has been studied thoroughly in the context of Social Anxiety
Disorder (Norton & Abbott, 2016). SFA involves heightened attention to detailed, self-
focused observation, increasing awareness of self-relevant thoughts, mental images, and
sensations (Clark & Wells, 1995), consistent with models of internal attention which argue
that internal attention increases awareness of thoughts, images, and sensations (Amir &
Bernstein, 2021). Several cognitive models argue that these mental representations of the
self in social situations, self-focused attention, rumination, and thoughts of comparison
all maintain anxiety (Clark & Wells, 1995; Hofmann, 2007; Rapee & Heimberg, 1997).
Indeed, self-focused cognition is thought to maintain anxiety not just during social
situations, but before and after as well (Clark & Wells, 1995).

In support of these cognitive models, there is a large amount of research connecting
SFA and social anxiety. SFA is higher during social situations in both non-clinically and
clinically socially anxious people than in healthy controls (Bogels & Mansell, 2004;
Hope & Heimberg, 1988; Norton & Abbott, 2016; Rapee & Heimberg, 1997; Spurr
& Stopa, 2002). Socially anxious people react more quickly than healthy controls to
internal rather than external stimuli and have mostly negative self-cognitions (Heimberg,
Bruch, Hope, & Dombeck, 1990; Mansell, Clark, & Ehlers, 2003), suggesting that these
self-cognitions maintain social anxiety. SFA induction is causally linked with increases
in state anxiety and avoidance through a variety of experimental methods (Bogels,
Rijsemus, & De Jong, 2002; Grisham, King, Makkar, & Felmingham, 2015; Kashdan &
Roberts, 2004; Woody & Rodriguez, 2000; Zou, Hudson, & Rapee, 2007). SFA is also
linked with increased self-imagery, a causal mechanism of anxiety (Hackmann, Clark,
& McManus, 2000; Hirsch, Clark, Mathews, & Williams, 2003).

Neural substrate research also reveals a connection between SFA and social
anxiety (Schultz & Heimberg, 2008). SFA among socially anxious people is correlated
with increased activation of neural structures related to introspection and awareness of
bodily sensations, such as the medial PFC (Boehme, Miltner, & Straube, 2015). More
broadly, models of emotion generation developed from neuroscientific evidence place
attention allocation to stimuli in external or internal attention as a necessary step for
producing emotions (Barrett, Mesquita, Ochsner, & Gross, 2007; Ochsner, Silvers, &
Buhle, 2012). In these models, the focus of attention, which in the case of SFA would
be internal stimuli, is selected for further processing which eventually gives rise to
emotions such as anxiety.

Notably, SFA is highly related to working memory. Excessive self-focused cognition
is linked with impairments in working memory capacity, suggesting that SFA uses
working memory resources (Fergus, Weinzimmer, Schneider, & Storch, 2021). People
with high trait social anxiety have difficulty disengaging attention from information
that match the contents of working memory, indicating deficits in prefrontal top-down
control and attention disengagement (Moriya & Sugiura, 2012). Moreover, some internal
attention is bottom-up such as unwanted thoughts and memories in working memory
which capture attention (Amir, Ruimi, & Bernstein, 2021; Cabeza, Ciaramelli, Olson,
& Moscovitch, 2008; van Schie & Anderson, 2017). Since people with social anxiety
have difficulty disengaging from these thoughts and memories, they stay in attention
and working memory, maintaining anxiety.

Social anxiety, like other forms of anxiety, does not just involve anxiety during
stressful situations. Anticipatory rumination and post-event rumination are types of
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rumination done before and after a distressing social event, respectively (Norton &
Abbott, 2016). They are very common among people with social anxiety, play a causal
role in anxiety states, and are thought to maintain social anxiety (Norton & Abbott,
2016). Anticipatory rumination induction has been found to lead to increases in SFA
(Mills, Grant, Judah, & White, 2014). Similarly, SFA induction increases post-event
rumination, characterized by negative thoughts related to previous social performance
after a social task (Gaydukevych & Kocovski, 2012). These findings provide support
that self-focused attention has a causal relationship with ruminative patterns implicated
in the maintenance of anxiety states.

In the long term, self-focused attention increases processing of self-relevant negative
material by increasing cognitions, mental imagery, and memory recall associated with
threat (Brozovich & Heimberg, 2008), thereby maintaining anxiety through negative
interpretations and memory biases (Norton & Abbott, 2016). These memory biases
are partially composed of inaccurate recall due to the individual focusing on biased
information during the social task, such as negative cognitions involving negative
interpretations. This is similar to research mentioned above on selection history, whereby
internal attention selection biases future attention, making it difficult to stop negative
thought patterns (Amir & Bernstein, 2021; Ehring & Watkins, 2008; Everaert et alia,
2020). Indeed, emotional reactivity to negative thoughts predicts difficulty disengaging
internal attention from those thoughts and biases future selection of those thoughts (Amir,
Ruimi, & Bernstein, 2021). This difficulty disengaging and increased attentional capture
predicts negative repetitive thinking such as rumination, which in turn predicts anxiety
and depression (Amir, Ruimi, & Bernstein, 2021; Koster et alia, 2011).

Therefore, internal attention maintains emotions such as anxiety in several
ways. In the short term, internal attention selects and maintains anxiety-related mental
representations such as thoughts or images in working memory through rehearsal and
refreshing, even in the absence of an anxiety-related perceptual stimulus. The purpose of
working memory and internal attention are to hold and select information for processing.
In this case, these thoughts, images, etc. when held in working memory and paid attention
to, maintain anxiety. In the long term, internal attention creates a selection history which
biases future selection towards those anxiety-related mental representations, which is
responsible in part for the long-term maintenance of anxiety.

If internal attention towards anxiety-related mental representations maintains
the emotional experience of anxiety, then disengaging such attention would likely stop
the emotional experience of anxiety (Koster et alia, 2011). Moreover, these mental
representations are comprised of the anxiety-related thoughts, mental images, bodily
sensations, urges, etc. currently in working memory. Therefore, fully disengaging attention
from these mood-congruent thoughts, images, and other mental representations may
eliminate or nearly eliminate the emotional experience of anxiety.

CoGNITIVE DISENGAGEMENT TECHNIQUE

Many common existing therapeutic techniques aim to reduce engagement with
negative thoughts, images, etc. such as mindfulness and cognitive defusion. However,
they either do not fully disengage attention, do not fully distinguish between attention
and awareness, or use distraction.

While defining the state of mindfulness is difficult because it is conceptualized
quite differently depending on the context, such as in Buddhist texts and a Western
research questionnaire (Chiesa, 2013), definitions of mindfulness commonly include
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paying attention to the present moment, on purpose, and non-judgmentally (Kabat-
Zinn, 1994, 2003). Reviews on mechanisms of mindfulness define mindfulness as
involving conscious attention to one’s moment-to-moment experience (Brown & Ryan,
2003; Shapiro, Carlson, Astin, & Freedman, 2006). One review of the mechanisms of
mindfulness based on Buddhist texts and approaches specifically compares concentration
and mindfulness and argues that they differ not in the degree or intensity of attention,
but rather differ in what components of a thought or stimuli are being attended to.
(Grabovac, Lau, & Willett, 2011). Moreover, according to that review, both practices
involve focused, direct, attention towards thoughts, images, physical sensations, external
stimuli, etc. Both, as the authors argue, reduce mental proliferation and rumination
related to the original thoughts, images, external stimuli, etc. Other reviews note that a
core component of mindfulness is experiential processing, involving attention to internal
(thoughts, images) or external stimuli, without attempting to draw attention to it (Brown,
Ryan, & Creswell, 2007; Good et alia, 2016; Teasdale, 1999). In Vipassana practice,
a very common form of mindfulness, attention is applied to one’s bodily sensations,
thoughts, emotions, and surrounding environment (Bodhi, 2012; Davis & Hayes, 2011;
Germer, 2005; Germer, Siegel, & Fulton, 2005; Gunaratana, 2011; Wallace, 2001; S.
Young, 2016). Lastly, the use of attention to monitor one’s present moment experiences
is a component of mindfulness commonly described across mindfulness definitions and
measures (Lindsay & Creswell, 2017; Quaglia, Brown, Lindsay, Creswell, & Goodman,
2015). In summary, a core component of mindfulness is drawing attention to internal or
external stimuli without attempting to draw meaning from it. While mindfulness does
reduce engagement with thoughts, images, urges, etc. by stopping rumination, it does
not stop direct attention towards those thoughts or makes use of distraction, such as
when watching one’s breath.

Treatments that place a large emphasis on mindfulness, such as mindfulness-based
cognitive therapy and Acceptance and Commitment Therapy (ACT) may therefore not
fully disengage attention. In ACT, for example, cognitive defusion is put forward as a
core component of mindfulness and the therapeutic approach. One popular introduction
to ACT, ACT Made Simple, defines defusion as watching thoughts, such as watching cars
go by, without getting tangled up in them (Harris, 2019). Moreover, a key component
of cognitive defusion involves focused attention to the process of thinking or speaking
without trying to draw meaning from the thoughts (Blackledge, 2007). While focusing
on the process of thinking or speaking may decrease rumination and could carry other
psychological benefits, it still involves focused attention towards emotion-related thoughts,
images, urges, etc. Therefore, existing disengagement techniques such as mindfulness
and cognitive defusion may not fully disengage attention from emotion-related thoughts,
images, urges, etc.

Distraction is one technique that is often successful at reducing emotional intensity
(Mikels & Reuter-Lorenz, 2019; Vytal et alia, 2012). While it is useful in certain
instances, it is not feasible or preferable to do all the time, especially when someone
has anxious thoughts and feelings throughout much of the day. For example, if someone
has anxious thoughts throughout much of the day and focuses on their breath every
time, they may have to focus on their breath for several hours each day. They would
likely run into issues of fatigue and a lack of motivation. In other instances, distraction
may affect the performance of a certain task. Simply put, while distraction is certainly
useful in some contexts, it is unreasonable to expect distraction to be a stand-alone
technique for reducing anxiety throughout much of an individual’s day, especially when
the individual worries/ruminates and has anxiety for several hours a day.
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Other techniques that aim to fully disengage attention are often not effective or not
sustainable. For example, suppression of thoughts is ineffective at disengaging attention
and can even make thoughts more accessible than without suppression (Wenzlaff &
Wegner, 2000). This is consistent with information on working memory and awareness in
that holding a representation about something in internal attention keeps it in awareness
(Amir & Bernstein, 2021), so trying to force a thought out of awareness brings attention
to it and therefore keeps it in awareness (Greenberg, 2020b). Therefore, trying to push a
thought or mental image out of awareness is not conducive to attention disengagement
and keeps it in attention.

One technique that in part aims to disengage attention more effectively is the
Cognitive Disengagement Technique (CDT). The CDT is a novel technique developed by
Dr. Michael J. Greenberg as part of a modification on Exposure and Response Prevention
(ERP) for OCD called Rumination-Focused ERP (RF-ERP) (Grattery & Greenberg, 2022).
This approach aims to reduce mental engagement with obsessive material more than
traditional ERP. The CDT is a central component of the approach, where individuals
learn how to stop engagement with obsession-related thoughts, images, etc., in part by
stopping focused attention towards those distressing thoughts and images. For example,
someone struggling with checking their locks would learn how to stop paying direct,
focused attention to thoughts related to whether their door is locked by learning the
CDT. However, while this exercise is a central component of RF-ERP, it is not used as
a standalone treatment. Much of the rest of the therapy is dedicated to addressing the
reasons people have for ruminating and fixing on distressing thoughts. For example,
RF-ERP includes a core psychodynamic component which aims to address justifications
individuals hold to continue engaging with distressing internal material and associated
behavior (Grattery & Greenberg, 2022).

Crucial to the CDT is the distinction between internally focused attention and
an awareness of thoughts, images, urges, etc. (Greenberg, 2020b). With this distinction,
patients are able to reduce attention towards the distressing thoughts until awareness is
left and anxiety is eliminated or nearly eliminated. Notably, mental phenomena such as
thoughts are not pushed out of awareness as they are during thought suppression. By
using the CDT, patients are taught to lower their anxiety to approximately O before,
during, and after exposures (Greenberg, 2021). They also do not move to more distressing
exposures until they can use the CDT to limit their anxiety to a O or 1 in the current
exposure (Greenberg, 2021). In learning this technique, patients are paired with a trained
therapist until they are able to stop the 6 cognitive engagements on their own. Patients
can usually independently use the technique within 2-3 sessions. Therefore, not being
able to immediately disengage attention and other forms of mental engagement should
not be seen as a failure of the technique.

The CDT defines 6 cognitive behaviors as mental engagement which need to be
stopped or reduced in order to lower feelings of anxiety: (1) Trying to figure something
out (‘rumination proper’); (2) Directing attention/monitoring (this includes direct and
focused controllable attentional engagement which contrasts with uncontrollable attentional
capture and awareness); (3) Directing attention towards the possibility of threat (keeping
one’s guard up); (4) Thought suppression; (5) Using mindfulness or bad distraction; and
(6) Engaging in self-talk

In contrast to previously mentioned techniques such as mindfulness, one major
goal of the CDT is to disengage attention, but not awareness, from distressing thoughts,
mental images, and urges. Moreover, one central hypothesis of Michael Greenberg, the

International Journal of Psychology & Psychological Therapy, 23, 2 https://www.ijpsy.com
© Copyright 2023 IJP&PT & AAC. Unauthorized reproduction of this article is prohibited.



ATTENTION DISENGAGEMENT, ANXIETY AND EMOTION 129

creator of RF-ERP and the CDT, is that by stopping all cognitive engagement including
attention, but not awareness of the thought, image, or urge, anxiety is reduced to
approximately O (Greenberg, 2020c, 2021). Therefore, because the CDT teaches people
to stop paying focused attention towards distressing mental representations, it is a good
candidate for testing whether stopping attention can stop certain emotional responses.
Moreover, it does not suppress mental representations because it does not attempt to
push them out of awareness. Drawing from the earlier section on the role of attention
in emotion maintenance through working memory and internal attention, this leads to
the main hypothesis:

Internal attention towards anxiety-related mental representations such as anxious
thoughts, images, bodily sensations, urges, etc. is necessary for the emotional experience
of anxiety in normal instances. Disengaging attention until only awareness towards these
mental representations remains will eliminate or nearly eliminate anxiety. The Cognitive
Disengagement Technique, when fully applied, disengages attention until only awareness
towards anxiety-related thoughts, mental images, bodily sensations, urges, etc. remains,
and eliminates or nearly eliminates feelings of anxiety.

Anxiety in this case refers specifically to the emotional experience of anxiety,
defined as the feeling that occurs when the threat is uncertain or distal in space or
time (LeDoux & Pine, 2016). This is in contrast to fear, which is the feeling that
occurs when the threat is imminent or immediate (LeDoux & Pine, 2016). In addition,
feelings of anxiety differ from physiological changes due to threatening thoughts or
images (LeDoux & Pine, 2016). Moreover, anxiety is a response to unknown threat or
internal conflict, while fear is focused on known external danger (Barlow, 2000; Craig,
Brown, & Baum, 1995; Steimer, 2002). Paying attention to mental representations of
threat or internal conflict requires internal attention (Chun, Golomb, & Turk-Browne,
2011). Indeed, this distinction between fear and anxiety is important precisely because
the hypothesis above pertain to internal attention, not external attention. Therefore,
while this paper argues that disengaging internal attention from anxiety-related mental
representations significantly reduces anxiety, it extends no such hypothesis to when the
threat is certain and in external attention, producing fear responses. For example, someone
who is afraid of touching a doorknob in public because it might be contaminated is
not afraid of the doorknob, but instead feels anxiety from the possibility of it being
contaminated and the risks that possibility contains. With that said, many instances of
fear involve feelings of anxiety and mental representations such as thoughts and mental
images. For example, someone rock climbing may think about the drop even when they
are not looking down or may imagine themselves falling while looking down. In this
case, attention disengagement from anxiety-related thoughts, images, etc. would still
likely be useful for reducing anxiety despite the persistence of fear.

In summary, this paper hypothesizes that attention, but not awareness, towards
emotion-congruent thoughts, mental images, bodily sensations, etc. maintains anxiety.
By extension, disengaging from attention, but not awareness, stops the maintenance of
anxiety and eliminates or nearly eliminates feelings of anxiety. This paper presents a
highly testable hypothesis by citing the Cognitive Disengagement Technique, a technique
that is argued in this paper to disengage attention but not awareness and is already used
in OCD and anxiety treatment.
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IMPLICATIONS

If disengaging attention and other mental engagements (other than awareness)
eliminates or nearly eliminates feelings of anxiety, this would be an important psychological
phenomenon that would have important implications for theories of emotion, research
on extinction learning, and clinical approaches.

Notably, while the hypothesis proposed thus far in this paper mostly pertains
to anxiety, much of the research supporting that hypothesis pertains to any emotion.
Moreover, there is good evidence from several fields which suggest that the hypothesis
can be generalized to other emotions. In fact, it is unlikely that a cognitive mechanism
that is important for anxiety maintenance is unique to anxiety. For the mechanisms of
anxiety maintenance to be unique to anxiety, the production of anxiety would likely have
to involve different brain regions, networks, and basic psychological operations than
other emotions (Touroutoglou et alia, 2015). In this locationist account (Touroutoglou
et alia, 2015), different parts of the brain would be responsible for different emotions.
Recent neuroscientific research, however, has found much stronger support for alternative
accounts of emotion, in which emotions are the result of general brain networks made
up of regions of the brain responsible for basic psychological operations, which are
involved in both emotional and non-emotional states (Lindquist, Wager, Kober, Bliss-
Moreau, & Barrett, 2012; Touroutoglou et alia, 2015). This research found little support
for locationist approaches. Additionally, meta-analytic data supports a similar model
called the network model, in which dynamic emergent processes produce emotional
and non-emotional states (Pessoa, 2017, 2018). One example of this kind of network is
the cortical-subcortical anatomical connection systems, in which brain regions such as
the amygdala interact with the subcortical forebrain, the midbrain, and the brainstem,
forming integrated networks that ultimately produce states such as emotion.

In both of these models, large-scale networks produce different emotional experiences
(Barrett, 2012) and many of these networks are used for non-emotional experiences as
well (Anderson, 2016). Certain parts of the brain, however, can be more highly activated
in certain emotions. For example, areas of the brain such as the ventral anterior insula,
caudate and thalamus associated with the salience network are more highly activated in
negative emotions than positive emotions or resting states (Touroutoglou et alia, 2015).
However, this is likely because those emotions use more of a certain domain-general
function than other emotions (Saariméki et alia, 2016; Tettamanti et alia, 2012), such
as emotion salience in the example above.

One network that is involved in representing and distinguishing certain emotional
experiences is the Default Mode Network, specifically hubs of the DMN such as the
ventromedial prefrontal cortex (VMPFC), which is implicated in the production of
affective states (Satpute & Lindquist, 2019; Sheline et alia, 2009). For example, the
VMPFC and anterior cingulate cortex (ACC) are activated during anticipatory anxiety
(Simpson, Drevets, Snyder, Gusnard, & Raichle, 2001). Notably, the DMN and hubs
of the DMN such as the medial prefrontal cortex (MPFC) and the posterior cingulate
cortex (PCC) are implicated in self-generated thought based on content recalled from
memory (Andrews-Hanna, Smallwood, & Spreng, 2014; Konishi, McLaren, Engen, &
Smallwood, 2015; Smallwood et alia, 2013; R. Smith et alia, 2018). PCC and ACC
activity were positively correlated with depressive symptom scores during exposure to
negative emotional information (Joormann & Tanovic, 2015), suggesting that those with
depression recruit internally-directed attention more than healthy controls. Internally-directed
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attention and self-generated thought are cognitive processes that play a mechanistic role
in the maintenance of certain emotion states, as is argued in this paper.

Therefore, the areas and networks of the brain responsible for the production of
anxiety are also involved in the production of emotional states such as sadness. Moreover,
these networks and areas of the brain are implicated in basic psychological operations,
such as internally-directed attention, self-generated thought, and memory recall, which
are repeatedly cited in this paper as important mechanisms for the maintenance of many
types of anxiety. Evidence from cognitive and clinical research points to similarities
between mechanisms of anxiety and other emotions as well.

Repetitive thinking about negative information is a mechanism of negative mood in
both anxiety and depression. Moreover, biases for the recall of negative information have
been found in people with depressed mood and depression (Dillon & Pizzagalli, 2018;
Gaddy & Ingram, 2014; Holmes, Blackwell, Heyes, Renner, & Raes, 2016; Joormann
& Quinn, 2014) as well as in certain anxiety disorders (Ferreri, Lapp, & Peretti, 2011).
Biases for the recall of negative information leads to greater negative mood through
difficulties inhibiting negative information from entering attention, increasing rehearsal
and rumination, and thereby exacerbating negative mood (Joormann, 2010). This process
can involve working memory, which is an important mechanism in the production of
anxiety and argued to be implicated in emotion regulation due to overlap within areas
of the brain and within cognitive processes (Barkus, 2020). There is mixed evidence
that working memory training increases mood and emotion regulation in both anxiety
and depressed mood (Barkus, 2020; Gathercole, Dunning, Holmes, & Norris, 2019;
Wanmaker, Geraerts, & Franken, 2015). Moreover, information in working memory has
been found to amplify and extend emotional episodes. Mental imagery and imagination
amplify the intensity of emotional episodes (Holmes, Geddes, Colom, & Goodwin, 2008;
Verduyn & Lavrijsen, 2015; Zabelina, Clay, & Upshaw, 2021) and extend their length
(Verduyn et alia, 2009; Verduyn & Lavrijsen, 2015). Across several different types of
emotion, rumination is a very strong predictor of emotional intensity and length (Verduyn
& Lavrijsen, 2015), and ruminative self-focus is highly associated with negative affect
(Mor & Winquist, 2002). These findings suggest that cognitive engagement with emotion-
relevant internal information maintains emotional episodes.

Therefore, similar brain networks, cognitive processes, and clinical markers are
present in anxiety and other emotions. It is likely then that the hypothesis regarding
the mechanistic role of attention in the emotional experience of anxiety is generalizable
to other emotions.

Mirroring the distinction between fear and anxiety (LeDoux & Pine, 2016),
disengaging internal attention is only relevant for mental representations, not external
stimuli. For example, disengaging internal attention and using the CDT would likely not
be effective at stopping feelings of disgust while the individual is looking at something
disgusting. However, it may be effective at significantly reducing feelings of disgust
while the individual is remembering and imagining something disgusting. Therefore, if an
emotional experience is not preceded by a mood-maintaining event recently or currently
in perceptual awareness, internal attention towards emotion-related mental representations
such as emotion-related thoughts, images, bodily sensations, urges, etc. is important for
the maintenance of that emotional experience. Disengaging attention until only awareness
towards these mental representations remains may stop the maintenance of some of
those emotional experiences. Moreover, the Cognitive Disengagement Technique, when
properly and fully applied, disengages attention until only awareness towards emotion-
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related thoughts, mental images, bodily sensations, urges, etc. remains, and may stop
the maintenance of some of those emotional experiences.

It should be noted that emotions vary significantly in their duration, and the
difference in duration cannot be fully explained by rumination or event importance
(Verduyn & Lavrijsen, 2015). Rankings of emotion duration are generally consistent
between studies (Scherer & Wallbott, 1994; Verduyn, Delaveau, Rotgé, Fossati, &
Van Mechelen, 2015; Verduyn et alia, 2009; Verduyn & Lavrijsen, 2015). How long
and to what degree feelings of an emotion last after no longer being maintained may
rely on several factors, such as the type of emotion and the intensity of the emotional
experience (Verduyn et alia, 2015). Therefore, the rate and degree to which the CDT
and disengagement from mood-congruent mental representations lowers feelings of an
emotion may differ significantly among emotions.

If disengagement stops the maintenance of emotions, this would certainly support
hypotheses that the content of working memory maintains emotions (Joormann, 2010). It
would also support models in which self-focused attention maintains feelings of anxiety
(Clark & Wells, 1995). With that in mind, some authors argue that robust phenomena
are needed to build strong theories by providing constraints that theories must take
into account (Bechtel & Richardson, 2010; Eronen & Bringmann, 2021), and that
constraining certain theories may be more important than how a phenomenon supports
other theories (Eronen & Bringmann, 2021). One example of this would be the theory
of constructed emotion (Hoemann, Gendron, & Barrett, 2017), in which cognition and
emotion are the result of processes which predict how much bodily energy to use based
on information such as sensory input. Simply put, if someone can use the CDT to not
feel much anxiety in an environment that was previously highly predictive of anxiety
(such as someone with contamination OCD in a public bathroom), then it would be
unclear why the bathroom suddenly became less predictive and how attention towards
mood-congruent mental representations could affect those prediction processes.

One of the clearest and most important implications of the hypothesis presented
in this paper is for extinction learning and conditioning models of anxiety and their
relevance for exposure therapy. Classical conditioning models of anxiety and fear
acquisition involve a neutral stimulus called the Conditioned Stimulus (CS), that when
paired with an aversive stimulus called the Unconditioned Stimulus (US), produces
an aversive response called the Conditioned Response (CR) (such as fear or anxiety)
when the CS is presented (Pittig, Treanor, LeBeau, & Craske, 2018). When the CS is
presented, a memory association of the US is activated in some form, leading to the
CR (Craske, 2015).

Habituation is one conditioning model which describes a reduction in the CR
from an aversive CS after repeated presentations of the CS without the US (Groves &
Thompson, 1970). While habituation likely plays a role in anxiety learning, it cannot
fully explain spontaneous recovery of a CR after extinction (K. Myers & Davis, 2007).
Inhibitory learning, on the other hand, is a model of anxiety learning that is thought to
be a more central mechanism in improvements from exposure therapy than habituation
(Bouton, 1993). Using a classical conditioning approach, inhibitory learning describes
how a conditioned stimulus gains a second association during exposures and exposure
therapy which inhibits the original conditioned stimulus-unconditioned stimulus (CS-US).
This second association is a conditioned stimulus-no unconditioned stimulus (CS-noUS),
which does not replace, but does inhibit the existing CS-US association (Pittig et alia,
2018). For example, someone who is afraid of public speaking and believes people
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will laugh at them would deliver a speech even when anxious and may learn that what
they feared did not actually happen. If that is the case, the CS-noUS association could
be strengthened, inhibiting the CS-US association in future similar instances of public
speaking.

If attention towards anxiety-related mental representations is necessary for
feelings of anxiety and attention can be sufficiently disengaged, then this could present
important developments for conditioning models of exposure therapy. One possible
pathway through which attention disengagement could affect anxiety is that disengaging
from mental representations related to the anxiety may involve disengaging from mental
representations of the US. Authors in the field of extinction learning posit that memory
representations of the CS and the US are connected such that presentations of the CS
activate memory representations of the US, leading to the CR (Craske, 2015; Craske,
Treanor, Conway, Zbozinek, & Vervliet, 2014). Moreover, it is the mental representation
of the US that causes the conditioned negative feelings. If memory activation of the
US is necessary for certain components of the CR, then this could explain how internal
attention disengagement could reduce anxiety, a component of the CR. In other words,
the memory association of the US may not be fully activated during disengagement,
which may be necessary for certain CRs such as feelings of anxiety.

Moreover, attention disengagement such as the CDT could create an additional
type of association, similar to the CS-noUS associations of inhibitory learning. If
this is the case, a CS-noCR association could be formed (in addition to a CS-noUS
association), inhibiting the existing CS-CR association. This would represent a form of
operant conditioning where anxiety is reduced as long as individuals correctly apply
the CDT. In the public speaking example, if the speaker did not engage with anxiety-
related thoughts, they may not feel much anxiety and could be building a CS-noCR
association where they would learn that they do not need to feel anxiety during public
speaking. Stopping mental engagements with anxiety-related mental representations may
also strengthen CS-noUS associations because US-related thoughts, images, etc. may
re-activate CS-US associations during and outside exposures, such as during rumination
(Marks, Walker, Ojalehto, Bedard-Gilligan, & Zoellner, 2019; McEvoy, Watson, Watkins,
& Nathan, 2013). In particular, the relationship between mental engagement and the
CS-US association is likely related to the role of rehearsal in learning and memory.
Rehearsal is important for associative memory and is theorized to strengthen memory
associations (Meeter & Murre, 2004). Repetitive thought, including worry, can rehearse
the CS-US relationship and strengthen it, resulting in a greater CR (Joos, Vansteenwegen,
& Hermans, 2012). Mental engagement with the US during a presentation of the CS
may therefore strengthen the CS-US memory association through rehearsal.

Another use of the CDT is that because it focuses on eliminating or nearly
eliminating anxiety responses before, during, and after exposures, it may have greater
adherence. While Exposure and Response Prevention (ERP) has similar (Ong, Clyde,
Bluett, Levin, & Twohig, 2016) or even lower (Johnco, McGuire, Roper, & Storch,
2020) rates of dropout than other treatments, the CDT may increase compliance further
because it may be less distressing than traditional exposures.

Therefore, if disengaging attention does stop the maintenance of anxiety and
certain other emotions, this would present highly important developments in the
science of extinction learning and exposure therapy. Notably, these developments would
likely not be relevant only for anxiety; classical and operant conditioning models and
exposure-based techniques are relevant for a wide variety of psychopathology such as
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depressive disorders (Marks et alia, 2019), which involve many different emotions than
fear or anxiety. Emotion dysregulation is often argued to be a core component of mood
and anxiety disorders (Hofmann, Sawyer, Fang, & Asnaani, 2012). Internal attention
disengagement could therefore be an effective form of emotion regulation for a variety of
emotions and disorders. Moreover, the CDT could be an effective way to stop patterns of
negative thinking such as rumination or worry, both of which are implicated in various
disorders (K. S. Young, Sandman, & Craske, 2019). Therefore, attention disengagement
could present an important component of treatment for a variety of psychopathology. It
is important to note that the CDT is one part of RF-ERP, which includes psychodynamic
and some components used in motivational interviewing that target people’s justifications
for engaging with emotion-relevant internal material such as thoughts, mental images,
or urges. This is a central component of the therapy. In some ways, this is similar to
Metacognitive Therapy’s approach which aims to change people’s beliefs about the
usefulness and relevance of worry and rumination (Wells, 2011).

As the CDT and RF-ERP are commonly used in OCD treatment, the CDT and
attention disengagement may especially be important for thoughts that feel difficult to
stop or control. OCD is characterized by disturbing thoughts and images that are difficult
to stop (American Psychiatric Association, 2022). In addition, mental imagery plays an
important role in maintaining anxiety states in PTSD and social phobia (Hackmann &
Holmes, 2004; Hirsch & Holmes, 2007). Mental images in psychopathology related to
PTSD, for instance, are described as being recalled involuntarily, capturing attention away
from other current tasks (Conway, 2001). Like disturbing thoughts, disengaging attention
from mental imagery may therefore be important for stopping the maintenance of anxiety
states in PTSD and social phobia. By learning how to stop engaging with thoughts,
including attentional engagement (but not stopping awareness), and by addressing the
justifications of continuing engagement with obsessions, RF-ERP aims to get patients to
regain control of thoughts and images that feel difficult to control (Greenberg, 2020a).

Of course, whether an emotional experience can or should be stopped by attentional
disengagement are important considerations for clinical practice. Emotions, even highly
distressing ones, are in many cases useful and natural reactions (Hershfield, Scheibe,
Sims, & Carstensen, 2013; Shear, 2012). Attempting to suppress certain emotions can
lead to further distress and is associated with a prevalence of mental disorders (Dryman
& Heimberg, 2018; Zanarini, Weingeroff, & Frankenburg, 2009). Moreover, certain
emotions such as grief may be too strong to disengage from fully or may cause mood
changes even when the individual is not thinking about the loss. Figuring out which
emotional instances can and should be disengaged from to stop their maintenance is
therefore an important task for clinicians who attempt this approach.

Other clinical implications may include disorders such as insomnia. People with
insomnia differ from healthy controls in the content of their thoughts, by worrying more
and focusing more on not sleeping (Harvey, 2000). Their thoughts and mental images
also feel more intrusive and sleep-disturbing than the thoughts and mental images of
healthy controls (Harvey, 2000). Disengaging from their thoughts and images could help
people with insomnia because negative thought patterns such as rumination and worry
help maintain sleep disturbances (Carney, Harris, Falco, & Edinger, 2013; Guastella &
Moulds, 2007; Pillai & Drake, 2015). In other words, if an individual with insomnia
disengages attention, but not awareness, from thoughts and mental images that prevent
them from sleeping, they may somewhat improve their insomnia.
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Tics and urges are highly associated with OCD (Brandt et alia, 2018; McKay et
alia, 2004). In particular, premonitory urges, defined as uncomfortable sensory feelings
or rising tensions before a tic or compulsive behavior, are heavily implicated in both tics
(Capriotti, Brandt, Turkel, Lee, & Woods, 2014) and many OCD compulsions (Brandt et
alia, 2018; Ferrao et alia, 2012). Moreover, urge intensity predicts compulsion execution,
such that the more intense an urge is, the more likely a compulsion will soon happen
(Brandt et alia, 2018). For example, premonitory urges in skin picking are thought to
maintain compulsive behavior, similar to some types of Gilles de la Tourette syndrome
and OCD (Brandt et alia, 2018; Capriotti et alia, 2014; Dieringer et alia, 2019).
Suppression temporarily reduces urge intensity, reducing compulsive behavior such as
skin picking (Dieringer et alia, 2019). Suppression may decrease urge intensity and tic
frequency due to the connection between attention and tic frequency.

Tasks which capture attention and focus such as the Trier Social Stress Test decrease
tic frequency in tic disorders (Buse, Enghardt, Kirschbaum, Ehrlich, & Roessner, 2016;
Misirlisoy et alia, 2015). The object of attention seems to be important, as tic-related
cognitions increase tic frequency and urge intensity, and are self-reported as triggering
tics by individuals with tic disorders (Herrmann et alia, 2019; O’Connor, St-Pierre-
Delorme, Leclerc, Lavoie, & Blais, 2014). Lastly, individuals with tic disorders and
OCD together display especially high deficits in sustained attention, suggesting that
tics capture attention, especially for those with OCD (Lucke et alia, 2015). If attention
towards tics and urges increases urge intensity and tic frequency, then disengaging
attention may reduce urge intensity and tic frequency. Moreover, as suppression can
reduce urge intensity (Dieringer et alia, 2019), a technique such as the CDT which
disengages attention may reduce urge intensity even more. In fact, the CDT is used in
the treatment of tics and urges associated with OCD (Greenberg, 2020d). This could
have important implications for reducing the intensity of premonitory urges present in
OCD and tic disorders.

FUTURE DIRECTIONS

The hypotheses presented in this paper lack testing. Therefore, it is paramount
to study the CDT and test these hypotheses. One clear way to test the effectiveness
of disengagement and the CDT on emotional intensity is by testing the effect of the
CDT on feelings of anxiety before, during, and after exposures. Studies which compare
the CDT with similar techniques such as cognitive defusion and mindfulness could
more carefully test the differences between these techniques. Moreover, the CDT is
hypothesized to reduce emotional inertia in other emotions, so studies which test the
effect of the CDT on the length and intensity of emotions could be useful. Clinical
studies measuring the effect of RF-ERP and the CDT on OCD and anxiety disorders
would be the next step. Then, if those are successful, it would make sense to expand
clinical trials to other disorders.

One challenging but important future step for researching the CDT is to measure
the effect of the CDT on internal attention. While it was assumed that the CDT reduces
internal attention, it isn’t clear to what degree it does. This is challenging to measure
due to the innate methodological difficulties of studying the focus and degree of internal
attention (Amir, Ruimi, & Bernstein, 2021). The fact that the CDT disengages attention
only from emotion-relevant mental representations raises additional problems. It does
not disengage internal attention broadly from all mental representations (Verduyn et
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alia, 2015). Therefore, a method to determine how much the CDT disengages internal
attention would somehow have to isolate emotion-relevant mental representations for
study. Moreover, the CDT does not disengage awareness from emotion-congruent thoughts,
images, etc. So, distinguishing between internal awareness and internal attention runs
into similar problems as studying internal attention.

Given the connection between working memory capacity and attentional control
(Baddeley, 1992), it is possible that people with better working memory capacity
and attentional control may find using the CDT easier, given that the CDT involves
controlling attention. Moreover, because working memory capacity is higher in healthy
controls than anxious and depressed individuals (Joormann & Gotlib, 2008; Qi et alia,
2014; Sari, Koster, & Derakshan, 2017) and people with better emotion regulation ability
have greater WMC than anxious individuals (Schmeichel, Volokhov, & Demaree, 2008),
healthy controls may be more effective at using aspects of the CDT including attention
disengagement. They may also use them more regularly than anxious and depressed
individuals. Studies could measure the time to learn or self-reported difficulty of learning
the CDT. Moreover, since the CDT could be used for disengaging from thoughts and
images that feel intrusive, it may affect the perceived intrusiveness of those thoughts
and images. Analyses of perceived intrusiveness before and after RF-ERP or learning
and using the CDT could test how these techniques affect the perceived intrusiveness
of disturbing thoughts and images, especially in OCD.

It was noted earlier in this paper that the CDT is likely not effective at getting
rid of fear because fear involves perceptual stimuli, which are not the subject of internal
attention. This would be an important hypothesis to test, although it runs into some
challenges. First, situations involving fear still involve mental representations in working
memory such as thoughts, mental images, etc. that contribute to distress, and disengaging
attention from those thoughts and images may reduce distress. Second, the precise
distinction between fear and anxiety is still up for debate (Daniel-Watanabe & Fletcher,
2022; Perusini & Fanselow, 2015), and experimental designs which use highly similar
conditions for fear and anxiety run the risk of not truly creating distinct conditions.
However, if the CDT is effective at reducing distress from mental representations but
not perceptual stimuli, it could be used as a method to determine whether an emotional
state is predominately from external or internal stimuli.

In conclusion, there is a strong base of evidence connecting attention to working
memory and suggesting that the content of working memory and attention maintain
anxiety and other emotions. A technique which disengages attention (but not awareness)
is therefore a promising approach to testing the effect of disengagement on anxiety and
certain other emotions. The potential implications for basic science and treatment are
highly significant.
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