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Background: Obsessive-compulsive disorder is characterized by repetitive and intrusive thoughts
and actions, which are associated with thought-action fusion and reasoning deficits. Negative mental
imagery is one of the factors that affects the integration of thought-action fusion and reasoning in
OCD.

Aims: This study aimed to determine the effectiveness of imagery rescripting and reprocessing
therapy (IRRT) in addressing thought-action fusion and reasoning in OCD.

Methods: The research was a quasi-experimental study utilizing a pre-test and post-test design with
a control group. The statistical population consisted of individuals aged 18 and 40 with obsessive-
compulsive disorder. 30 people were selected hrough purposeful sampling referring to psychotherapy
clinics in Shiraz in 2024, and were randomly assigned to two groups: experimental (n=15) and
control (n=15). As part of the pre-test and post-test, both groups were asked to listen to words, while
QEEG recorded the beta wave activity of the precuneus area of the brain. 10 seconds after reading
the last word, participants completed the Raven's Progressive Advanced Matrices Test (APM) and
Thought-Action Fusion Scale (TAFS-R). The experimental group participated in 10 weekly sessions
of IRRT, while the control group waited for intervention. Data analysis was conducted using
covariance analysis.

Results: The results indicated that IRRT significantly improved the dimensions of thought-action
fusion to others, to oneself, and moral, with effect sizes of (I]2=0.55), (I2=0.47) and (I]2=0.45)
respectively, as well as reasoning ability with an effect size (I]>=0.67) in OCD.

Conclusion: The IRRT model, with its techniques and methods, can reduce thought-action fusion
and improved reasoning in individuals with obsessive-compulsive disorder by changing negative
mental imagery.
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Extended Abstract

Introduction

Obsessive-compulsive disorder (OCD) IS
characterized by recurrent and distressing thoughts,
images (Towlin, 2023), or compulsions, which
manifest as repetitive and time-consuming behaviors
(American Psychiatric Association, 2022). This
disorder affects men and women at similar rates
(McDonald et al., 2023). Most studies estimate the
lifetime prevalence of OCD in the general population
to range from 1% to 3% (Zou et al., 2023). In Iran,
studies have estimated the prevalence of obsessions
to be about 33% among individuals seeking therapy
at psychotherapy clinics (Abdollahinia et al., 2014).
Various theories have explained the formation of
obsessions. Cognitive theories emphasize the role of
cognitive factors and individuals' interpretations of
situations. Recent research highlights the significance
of thought-action fusion (TAF), a concept closely
linked to OCD symptoms (Kim & Lee, 2020). First
introduced by Rachman (1993), thought-action fusion
is a form of cognitive distortion in which an
individual believes their thoughts are equivalent to
actions (Siwiec et al., 2023). This cognitive bias,
involving  overgeneralization and  conclusive
thinking, can be subclassified into likelihood
(regarding others and oneself) and moral TAF
(Okutucu et al., 2023). The cognitive appraisal model
of obsession presents thought-action fusion as a
cognitive bias that amplifies the significance or
prominence of thoughts within a person's mind. This
biased cognition can lead to an inaccurate assessment
of undesired intrusive thoughts, causing the
individual to exaggerate their sense of responsibility
or the likelihood of negative outcomes (Siwiec et al.,
2023). As a result, TAF plays a key role in
exacerbating the behaviors commonly observed in
OCD (Brown et al., 2022). Neuropsychological
investigations have revealed increased activity in the
precuneus area during thought-action fusion (Lee et
al.,, 2024). This brain area is known for its
involvement in mentalization and visual imagery
processes (Lee et al.,, 2021; Lee et al., 2023).
Additionally, heightened activity has been observed
in the prefrontal cortex, a region associated with
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visual imagery and TAF (Lee etal., 2019; Lee & Lee,
2021). These findings suggest that visual imagery
may serve as the underlying mechanism of TAF
(Jones & Bhattacharya, 2014). Therefore, gaining a
deeper understanding of the connection between
visual imagery and TAF could be crucial for
developing tailored interventions for individuals
affected by OCD.

Reasoning is an executive function that has been
explored in relation to mental imagery (Yuan et al.,
2021). It involves the cognitive process of drawing
conclusions from premises, as seen in deductive and
inductive reasoning. The studies by Liew & Hayes
(2018) and Simpson et al. (2007) support the idea that
OCD may involve a disruption in reasoning abilities,
which can significantly affect an individual’s
capacity to evaluate and respond to various situations
adaptively (Gazzo Castaneda et al., 2023). Supporting
this notion, research conducted by Baraby et al.
(2023) and Reani et al. (2019) provides additional
evidence suggesting that reasoning and mental
imagery can interact with one another. Furthermore,
dysfunctional reasoning processes and recurrent
negative mental imagery have been found to
contribute to the persistence of obsessive-compulsive
symptoms. It is also important to consider the role of
irrelevant details in mental imagery and how these
can interfere with an individual's ability to engage in
adaptive and flexible reasoning (Knauff & May,
2004). Neuroimaging research on reasoning
processes has revealed heightened activity in brain
regions associated with language, including the left
inferior gyrus and lingual gyrus (Gazzo Castaneda et
al., 2023), as well as areas implicated in mental
imagery (Jones et al., 2014). Therefore, it is crucial to
identify and implement therapeutic models that
specifically target the role of mental imagery in TAF
and reasoning deficits.

Mental imagery represents a distinctive aspect of
brain function, encompassing the recollection of
memories, generation of thoughts, activation of
imagination, and overall processing capacity
(Moradhaseli, 2019). Numerous studies on mental
disorders, particularly obsessive-compulsive disorder
and anxiety, have shown that a significant proportion
of patients experience negative and recurrent mental
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imagery related to past events, leading to heightened
anxiety levels (Wong et al., 2020; Roy et al., 2021;
Speckens et al., 2007). fMRI studies have revealed
that individuals with negative mental imagery exhibit
increased beta-wave activity in the precuneus and
occipital cortex when exposed to negative words or
sentences (Demirsoz, 2014). Notably, increased
activity in the precuneus region has also been
observed in individuals with obsessive-compulsive
disorder (OCD) (Ye et al., 2021). In one study, 38
healthy men were told that MR signals could detect
thoughts of the word "apple" and that detection could
lead to an electric shock being delivered to someone
outside the scanner. During MR acquisition, they
were asked to either suppress or not suppress the
thought of "apple," while sham electric shocks were
or were not administered to the other person. The
main effect of the sham electric shock on the
precuneus and medial occipital cortex indicated that
visual communication areas and visual imagery likely
play a key role in thought-action fusion (TAF) (Lee
etal., 2021).

Imagery Rescripting and Reprocessing Therapy
(IRRT) was initially developed by Marvin Smucker
(2005) to alleviate post-traumatic stress disorder
(PTSD) symptoms and modify the beliefs or schemas
associated with the abuse experienced by rape
victims. According to Smucker (2005), mental
images have a significant impact on an individual's
emotions, perceptions, thoughts, and behaviors.
Given the direct connection between emotional
problems and mental imagery, addressing and
modifying distressing mental images through
therapeutic interventions like IRRT can potentially
lead to significant improvements in an individual's
emotional state, ultimately alleviating symptoms of
various psychological disorders. Smucker (2005)
identified several specific objectives of IRRT,
including reducing physiological arousal, replacing
traumatic images with coping mastery imagery,
transforming traumatic images into narrative
language, and reframing distressing mental images
through cognitive processing and schema change.
Together, these therapeutic goals aim to equip
individuals with more effective coping strategies and
self-soothing mechanisms, ultimately enhancing
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resilience and overall well-being. Recognizing the
potential of IRRT in alleviating distressing mental
images and memories, researchers have explored its
application across various clinical populations.
Studies by Kroener et al. (2023), Stavropoulos et al.
(2024), and Zabet et al. (2021) provide evidence
supporting the efficacy of IRRT in reducing intrusive
images and memories in individuals with OCD and
anxiety disorders. However, in the present study, the
reduction in mental imagery is considered in relation
to thought-action fusion and reasoning, with the
effect of this reduction on these two variables being
examined in individuals with thought-action
obsessions. Based on these findings, the study aims to
further explore the effectiveness of IRRT in
enhancing thought-action fusion and reasoning
abilities among individuals with OCD.

Method

This research was a quasi-experimental study
utilizing a pre-test and post-test design with a control
group to assess the impact of the independent variable
(Imagery Rescripting and Reprocessing Therapy) on
the dependent variables (Thought-Action Fusion and
Reasoning). This approach was used to evaluate the
efficacy of IRRT in reducing thought-action fusion
and enhancing reasoning abilities. The statistical
population consisted of individuals who were referred
to psychotherapy clinics in Shiraz in 2024. From this
population, 30 participants aged between 18 and 40
years were selected using a purposeful sampling
method and randomly assigned to the experimental
group (n=15) and the control group (n=15). All
participants provided informed consent and did not
receive any other psychological interventions during
the IRRT sessions. Furthermore, the participants had
no other diagnosed psychiatric or developmental
disorders aside from OCD. During the interview
session, various demographic details were collected
from the participants, including age, educational
status, marital status, history of the disorder, and prior
treatments. Subsequently, the Vancouver Obsessive-
Compulsive Questionnaire was administered. The
interval between reading the words was 10 seconds,




Journal of

followed by a 10-second pause after the last word.
This procedure was repeated three times, and during
mental imagery, beta wave activity in the precuneus
area was recorded using QEEG. We were fortunate to
receive assistance from a psychiatric colleague for the
execution, recording, and interpretation of the QEEG
data. Immediately after the reading concluded—with
a 10-second pause—participants were asked to open
their eyes and respond to the first five questions of
Raven’s Advanced Progressive Matrices and the
Thought-Action Fusion Questionnaire. Following the
pre-test, the IRRT group participated in 10 weekly
sessions, each lasting 30 minutes and conducted in an
outpatient clinic. In contrast, the control group
remained on a waitlist for intervention

Results

This study aimed to examine the efficacy of Imagery
Rescripting and Reprocessing Therapy (IRRT) on
thought-action fusion and reasoning in individuals
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with OCD. To achieve this, multivariate analysis of
covariance (MANCOVA) was employed, using pre-
test scores as covariates. The assumption of data
normality was assessed using the Shapiro-Wilk test.
Homogeneity of group variances was verified with
Levene’s test, and the homogeneity of regression
slopes was also examined. The results confirmed that
all assumptions were met (p < 0.05).

MANCOVA was conducted to investigate the
differences in the effect of IRRT on the dimensions
of Thought-Action Fusion (TAF). Box’s M test
confirmed the equality of covariance matrices (Box’s
M = 10.485, F = 1543, p = 0.160). In the
MANCOVA, Wilks’ Lambda (A = 0.89, F = 78.46, p
= 0.001) indicated a significant difference between
the TAF dimension scores of the two groups. For
further analysis, univariate analysis of covariance was
performed within the MANCOVA framework.

Table 1. ANCOVA results of post-test scores of reasoning and dimensions of TAF

Source Total score df Mean of squares F Sig. Eta2 Test capability
Reasonin 23.770 1 23.770 54.147  0.001 0.676 0.933
TAF to others 26.343 1 30.053 31.730 0.001 0.559 0.975
TAF to oneself 47.285 1 47.285 88.622  0.001 0.458 0.931
Moral TAF 287.331 1 287.331 179.968 0.001  0.478 0.944

Table 1 shows a significant difference in reasoning
scores between the experimental and control groups
after controlling for the pre-test scores. Based on the
post-test means, it was found that participants in the
experimental group demonstrated an increase in
reasoning following the intervention. The effect size
(n*=0.67) indicates that, after accounting for pre-test
effects, 67% of the variance in post-test reasoning
scores can be attributed to the effect of IRRT (F =
54.147,p<0.001). The statistical power was

calculated to be approximately 0.93, indicating that
the probability of a Type Il error (i.e., incorrectly
retaining the null hypothesis) is about 0.07. This
supports the conclusion that IRRT significantly
improved reasoning in the experimental group.
Additionally, all F-values related to the dimensions of
TAF were significant (p<0.05). The greatest effects
of IRRT were observed in TAF toward others (55%),
moral TAF (47%), and TAF toward oneself (45%),
respectively.

Table 2. MANCOVA results of dimensions of TAF in two Groups

value F df Error df Sig Eta Power of Test
Pillas Trace 0.911 78.463 3 23 0.001 0.911 1
Willks lambada 0.080 78.463 3 23 0.001 0.911 1
Hottelings Trace 10.23 78.463 3 23 0.001 0.911 1
Roys largest root 10.23 78.463 3 23 0.001 0.911 1
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Conclusion

This study aimed to examine the efficacy of Imagery
Rescripting and Reprocessing Therapy (IRRT) on
thought-action fusion (TAF) and reasoning in
individuals with OCD. The results indicated that
IRRT had a positive effect in reducing TAF and
enhancing reasoning abilities. These findings are
consistent with previous studies by Zabet et al.
(2021), Stavropoulos et al. (2024), Smucker (2005),
Yoon et al. (2021), and Knauff et al. (2004), which
demonstrated that the IRRT model can alter negative
mental imagery and improve cognitive functioning in
individuals with OCD.

The results indicated that IRRT can reduce thought-
action fusion (TAF) by altering mental imagery.
Following the intervention, participants in the
experimental group were able to transform their
negative mental imagery into more positive
representations. This significant reduction in negative
Imagery was achieved through training that enabled
participants to manage the recall of negative images
triggered by associations, auditory stimuli, or
intrusive thoughts. Initially, hearing negative words
would quickly evoke distressing imagery; however,
after the intervention, participants were able to
regulate and control these mental images more
effectively.

Additionally, the results indicated that IRRT can
enhance reasoning by modifying negative mental
imagery. After the intervention, the experimental
group demonstrated greater reasoning ability
compared to the control group. They were better able
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to find effective solutions in stressful situations and
assess their problems more accurately. The ability to
transform negative mental images into positive ones
contributed to a reduction in intrusive imagery.
Notably, beta wave activity in the precuneus area
increased during negative mental imagery and
decreased as participants began to shift toward
positive imagery. Since disturbing and unwanted
images are among the diagnostic criteria for OCD in
the DSM-5-TR, the ability to alter mental imagery
through IRRT may be particularly effective in
reducing distress and anxiety-especially when such
imagery contributes to TAF and impairs reasoning.
Consequently, Imagery Rescripting and
Reprocessing Therapy appears to facilitate
improvements in both thought-action fusion and
reasoning in individuals with OCD.
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7 left inferior gyrus
8 mental imagery
9 occipital cortex
10 peta waves
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! reasoning

2 deductive reasoning

3 inductive reasoning

4 anterior cingulate cortex
3 inferior frontal

¢ parietal lobe
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2 linguistical gyrus
3 imagery rescripting & reprocessing therapy
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