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The objective of the current study was to compare and investigate attentional bias
toward physiological symptoms in healthy individuals, high-anxiety individuals, and
patients with irritable bowel syndrome. In 2024, a convenient sample of 15 patients
with IBS who visited clinics, 15 high-anxiety individuals, and 15 healthy individuals
who resided in Tehran was selected. The three groups were matched for sex, age, and
education level. Participants were evaluated using the Spielberger State-Trait
Anxiety Inventory (STAI), Beck Depression Inventory (BDI-II), Irritable Bowel
Syndrome Severity Scale (IBS-SSS), and a computerized Dot-Probe task with a
stimulus presentation duration of 500 milliseconds. SPSS 27 software was employed
to analyze the results using mixed analysis of covariance (ANCOVA). The results
revealed that patients with IBS had a substantial attentional avoidance of bloating-
related pictorial stimuli in comparison to the healthy group (p=0.013). However, this
difference was not observed for pain-related stimuli. Additionally, patients with IBS
generally exhibited a slower overall reaction time than the healthy group (p=0.024).
The results suggest that attentional bias in irritable bowel syndrome is characterized
by the selective avoidance of specific bodily stimuli. Nevertheless, anxiety could
perpetuate this avoidance, and it was not the sole exponent of the cognitive pattern of
IBS. An independent role for the gut-brain axis in the cognitive-emotional processing
of IBS is suggested by these results.
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Attention Bias Patterns toward Bodily Signals in Patients with Irritable Bowel
Syndrome, Individuals with High-Anxiety, and a Healthy Control Group

Extended Abstract
Aim

The purpose of the present study was to investigate the patterns of attentional bias toward physical
cues (bloating and pain) in patients with irritable bowel syndrome (IBS), individuals with high
anxiety, and a healthy control group. IBS is a disorder of the gut-brain axis (Sperber, 2021),
characterized by a variety of symptoms, including abdominal pain, bloating, and altered bowel habits
(Drossman & Hasler, 2016). Research has identified cognitive impairments in individuals with IBS,
particularly a tendency toward attentional biases for physical and symptom-related cues (Lam et al.,
2019; Wong et al., 2019). Despite growing interest in understanding these cognitive processes, the
specific patterns of attentional bias and their relationship with anxiety in IBS have not been
sufficiently explored. Given that anxiety is a common comorbidity, a crucial and unresolved question
is the extent to which the observed attentional biases are a direct result of IBS itself, as mediated by
the gut—brain axis, versus being influenced by co-occurring factors such as anxiety.

Therefore, this study aims to compare attentional biases toward bodily signals (specifically bloating
and pain) among patients with IBS, individuals with high anxiety, and a healthy control group, with a
particular focus on distinguishing the unique cognitive profile of IBS.

Methodology

This cross-sectional comparative study was conducted from April 2024 to February 2025. The
statistical population consisted of patients with IBS referred to gastroenterology clinics in Tehran,
individuals with high anxiety, and healthy residents of Tehran in 2024.

A total of 45 participants were selected using a convenience sampling method from volunteers who
responded to online advertisements. The sample comprised 15 patients with a confirmed diagnosis of
IBS, 15 individuals with high anxiety (but no clinical anxiety disorder), and 15 healthy controls. The
groups were matched for gender, age, and educational level to ensure demographic comparability. All
participants were invited to the National Brain Mapping Laboratory of Iran for data collection.
Exclusion criteria included a history of severe psychiatric or neurological disorders, organic
gastrointestinal diseases, or drug or alcohol abuse.

Instruments

State-Trait Anxiety Inventory (STAIL; Spielberger, 1983): The Persian version of this self-report
questionnaire was used to evaluate participants' anxiety levels.

Beck Depression Inventory (BDI; Beck et al., 1996): The Beck Depression Inventory—Second
Edition (BDI-II), was used to measure the severity of depressive symptoms.

Irritable Bowel Syndrome Symptom Severity Scale (IBS-SSS; Francis et al, 1997): This
instrument was used to assess the severity of IBS symptoms, providing a comprehensive evaluation.

Dot-Probe Task: A computerized dot-probe task was used to measure attentional bias. The task
consisted of 289 trials, with stimulus pairs (bodily images depicting bloating, pain, or neutral states)
presented for 500 ms. The stimuli were carefully validated in an independent sample to confirm their
emotional and physical salience.

The primary measure of attentional bias in the dot-probe task was the bias index, calculated by
subtracting congruent reaction times from incongruent reaction times. Data were analyzed using
mixed-design ANOVA, with anxiety, depression, and IBS symptom severity scores included as
covariates to control for their potential confounding effects. The study also employed correlational
analysis to explore the relationships among these key variables.
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Findings

The results revealed distinct attentional bias patterns among the three groups. Analysis of the bias
index showed that, compared with the healthy control group, patients with irritable bowel syndrome
displayed a significant avoidance bias specifically toward bloating-related stimuli (Mean Difference =
—12.63 ms, p = 0.045). This specific bias was not observed for pain-related cues, where no significant
differences were found between the IBS and HC groups (Mean Difference = 4.03 ms, p = 0.620).

In contrast, the high-anxiety group did not show a statistically significant attentional bias toward
either bloating or pain stimuli when compared with the HC group, which differentiates their cognitive
profile from that of the IBS patients.

Furthermore, an analysis of overall performance showed that IBS patients exhibited significantly
slower mean reaction times (430.28 = 10.87 ms) across the task compared with the HC group (399.57
+ 12.61 ms), p = 0.024 (see Figure 1). This indicates a greater cognitive load or general processing
sluggishness in the IBS group. The HA group showed intermediate reaction times (421.84 & 14.32 ms)
that were not significantly different from either the IBS or HC groups.
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Figure 1. Mean total reaction time (RT) in the study groups (high anxiety (HA), irritable bowel syndrome (IBS),
and healthy control (HC) group).

Conclusion

This study reveals a distinct attentional bias pattern in IBS patients, characterized by significant
avoidance of bloating-related stimuli compared with healthy controls. This bias was specific, as it was
not observed for pain-related cues and was not replicated in the high-anxiety group, which showed no
significant bias. This indicates that the attentional profile in IBS is not merely a reflection of general
anxiety but is specifically tied to the disorder’s symptomatology, likely mediated by the gut—brain axis
(Azriel & Bar-Haim, 2020; Phillips et al., 2014). The findings contrast with studies on chronic pain
that often find vigilance toward pain (Todd et al., 2018), suggesting that in IBS, the particularly
bothersome nature of bloating (Kanazawa et al., 2016) shapes a unique cognitive response.

Furthermore, IBS patients exhibited significantly slower overall reaction times, suggesting a
greater cognitive load, potentially due to constant monitoring of bodily signals (Aizawa et al., 2012;
Nistico et al., 2022). The significant correlation between IBS symptom severity and anxiety within the
IBS group further highlights the interplay between physical and psychological factors.

These results have clinical implications, suggesting that interventions such as Attention Bias
Modification (ABM) (Tayama et al., 2018) and a multidisciplinary approach (Chiou & Nurko, 2010)
that target these specific cognitive biases, rather than anxiety alone, could be beneficial.

This study has limitations, including a sample size potentially underpowered for subtler effects and
the use of bodily stimuli that may not have fully captured threat in the high-anxiety group. Future
research should employ larger samples, a wider variety of stimuli, and complementary methods such
as eye-tracking to provide a more robust understanding of these cognitive processes.
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