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Irritable bowel syndrome (IBS) is a chronic disorder of gut-brain interaction. Its
symptom experience is linked to stress, gastrointestinal-specific anxiety, and
health-related behavior. This study compared mindfulness-based stress
reduction (MBSR) and compassion-focused therapy (CFT) for improving food
literacy and reducing gastrointestinal-specific anxiety in patients with IBS. A
quasi-experimental pretest-posttest-follow-up design with a control group was
used. Forty-five eligible patients were randomly allocated to MBSR, CFT, or
control conditions (n = 15 per group). The active groups received eight group
sessions, whereas the control group received no psychological intervention
during the study period. Food literacy was assessed with the Short Food Literacy
Questionnaire, and gastrointestinal-specific anxiety was measured with the
Visceral Sensitivity Index. Data were analyzed using analysis of covariance,
mixed repeated-measures analysis, and Bonferroni-adjusted pairwise
comparisons. After baseline adjustment, the group effect was significant for
posttest food literacy, F(2, 41) = 196.26, p < .001, partial n*> = .91, and
gastrointestinal-specific anxiety, F(2, 41) = 182.34, p < .001, partial n? = .90.
Both active interventions produced more favorable outcomes than the control
condition. At posttest, MBSR differed from CFT for food literacy (adjusted p =
.041) and gastrointestinal-specific anxiety (adjusted p =.045); neither difference
remained significant at follow-up. Time-by-group interactions were significant
for both outcomes, and follow-up means in the active groups remained close to
their posttest values. MBSR and CFT were associated with favorable and
relatively sustained changes in self-reported outcomes. The small short-term
advantages of MBSR were not maintained at follow-up; therefore, the findings
support both approaches as potential adjunctive interventions rather than
demonstrating definitive superiority. Replication with larger samples, active
controls, complete protocol reporting, and independently verified clinical
outcomes is warranted.
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Extended Abstract

Introduction

Irritable bowel syndrome (IBS) is one of the most common disorders of gut—brain interaction and
is characterized primarily by recurrent abdominal pain accompanied by changes in stool frequency or
form. Under the Rome IV framework, IBS is not regarded merely as a diagnosis of exclusion; rather,
diagnosis is based on a recognizable symptom pattern, targeted clinical assessment, and evaluation for
relevant alarm features (Drossman & Hasler, 2016). Contemporary models conceptualize IBS as a
multifactorial condition arising from interactions among gastrointestinal motility, visceral sensitivity,
mucosal immune processes, the intestinal microbiota, central nervous system processing, and
psychosocial factors. Consequently, IBS can substantially impair quality of life, daily functioning, and
healthcare utilization (Ford et al., 2020). Epidemiological estimates also vary according to geographical
region and the diagnostic criteria employed, emphasizing the importance of interpreting prevalence
findings within the framework used to define IBS (Oka et al., 2020).

An important psychological process involved in IBS is gastrointestinal-specific anxiety, reflected
in excessive fear, worry, vigilance, and avoidance associated with gastrointestinal sensations and
circumstances expected to provoke symptoms. The Visceral Sensitivity Index was developed to assess
this construct and has demonstrated associations with symptom severity, quality of life, and avoidance
behaviors (Labus et al., 2004). Gastrointestinal-specific anxiety should be distinguished from the
physiological threshold of visceral pain because questionnaire scores primarily represent individuals’
cognitive and emotional responses to internal sensations. The bidirectional gut—brain axis provides a
mechanism through which stress and emotional states can influence pain perception, gastrointestinal
motility, and attention to bodily sensations, while gastrointestinal symptoms can, in turn, reinforce anxiety
and avoidance. Accordingly, clinical guidelines recognize gut-directed psychological interventions as
potential components of comprehensive IBS care alongside appropriate medical and nutritional
management (Lacy et al., 2021; Vasant et al., 2021).

Nutrition represents another major domain of IBS self-management. Because patients frequently
perceive associations between particular foods and symptom exacerbation, they may independently adopt
restrictive diets. Inadequate knowledge may result in unnecessary elimination of food groups, increased
food-related anxiety, and reliance on unreliable nutritional information. Food literacy encompasses the
capacity to access, understand, evaluate, and apply food- and nutrition-related information in everyday
decision-making. The Short Food Literacy Questionnaire was developed to assess practical competencies
involved in interpreting and applying nutritional information (Krause et al., 2018). Higher food literacy
therefore represents informed and flexible decision-making rather than adherence to any particular
restrictive dietary regimen.

Mindfulness-based stress reduction (MBSR) is a structured intervention designed to cultivate
present-focused, nonjudgmental awareness. In IBS, learning to observe bodily sensations, thoughts, and
emotions without immediate reaction may interrupt the cycle connecting symptom perception to threat
appraisal, hypervigilance, catastrophizing, and avoidance. Previous trials of mindfulness interventions in
individuals with IBS have reported reductions in symptom severity and improvements in aspects of quality
of life (Gaylord et al., 2011; Zernicke et al., 2013). Changes in responses to gastrointestinal anxiety,
catastrophizing, and pain appraisal have also been proposed as mechanisms through which mindfulness
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may exert therapeutic effects (Garland et al., 2012). Nevertheless, evidence is not completely consistent. A
systematic review and meta-analysis of meditation-based approaches found favorable effects for certain
outcomes, while findings concerning global symptoms, anxiety, and visceral sensitivity were less
conclusive (Babos et al., 2022). Similarly, broader evidence on psychological treatments for IBS suggests
particularly strong support for cognitive-behavioral and gut-directed hypnotherapy approaches while
highlighting methodological limitations and potential risk of bias in the literature (Black et al., 2020).

Compassion-focused therapy (CFT) provides a conceptually different approach. It focuses on
regulating threat systems, reducing self-criticism, and cultivating a supportive and compassionate
response to suffering (Gilbert, 2009). Individuals living with chronic gastrointestinal symptoms may
interpret physical limitations, dietary difficulties, or lack of control over symptoms as personal failures.
CFT aims to change this relationship to distress through practices such as soothing-rhythm breathing,
compassionate imagery, and compassionate self-dialogue. Evidence across clinical populations suggests
that CFT can enhance self-compassion and self-reassurance and improve several psychological outcomes,
although follow-up evidence remains comparatively limited (Millard et al., 2023). Evidence specifically
concerning IBS is scarce, but an Iranian study reported improvements in pain perception and perfectionism
following a compassion-based intervention in men with IBS (Ghaffari Jahed et al., 2020). Against this
background, the present study compared MBSR and CFT with a control condition in terms of their effects
on food literacy and gastrointestinal-specific anxiety across pretest, posttest, and follow-up assessments.

Methods and Materials

The study was applied in purpose and used a quasi-experimental pretest—posttest—follow-up design
with a control group. The study population consisted of adult patients diagnosed with IBS who attended
selected treatment centers. Following screening, 45 eligible participants were enrolled and randomly
assigned to three groups of 15: MBSR, CFT, and control. All participants continued their usual medical
care, while the control group received no structured psychological intervention during the intervention
period.

Eligibility criteria included an IBS diagnosis of at least six months’ duration, age between 20 and
40 years, high reported stress, willingness and ability to attend intervention sessions, provision of informed
consent, and stability of medical treatment. Exclusion criteria included severe psychiatric symptoms,
concurrent psychotherapy or psychotherapy during the preceding three months, relevant comorbid
physical illness, changes in IBS-related or psychiatric medication during the study, absence from more
than two sessions, withdrawal, or failure to complete assessments. All 45 participants were retained in the
final analyses.

The MBSR group participated in eight group sessions covering mindfulness principles, the
relationship between stress and physical symptoms, breathing awareness, body scanning, observation of
thoughts and emotions, mindful engagement in daily activities, nonjudgmental contact with unpleasant
sensations, and planning for continued practice. Homework encouraged the application of these skills to
food-related experiences, abdominal discomfort, and gastrointestinal concerns.

The CFT group also received eight group sessions. The intervention addressed threat, drive, and
soothing systems; recognition of self-critical processes; soothing-rhythm breathing; compassionate
imagery; development of a supportive internal voice; and compassionate responses to chronic symptoms



and everyday restrictions. The aim was to strengthen flexible and care-oriented responses to suffering
rather than to eliminate discomfort immediately.

Food literacy was assessed using the 12-item Short Food Literacy Questionnaire, with higher
scores indicating greater food literacy. Gastrointestinal-specific anxiety was assessed using the 15-item
Visceral Sensitivity Index, with higher scores indicating greater anxiety and sensitivity related to
gastrointestinal symptoms. Assessments were completed before intervention, immediately after the eight
sessions, and at follow-up.

Descriptive statistics included means, standard deviations, frequencies, and percentages.
Assumptions of normality, homogeneity of variances, sphericity, and homogeneity of regression slopes
were examined and supported the use of parametric analyses. Univariate analysis of covariance controlling
for pretest scores was applied to posttest and follow-up comparisons. Significant group effects were
followed by Bonferroni-adjusted pairwise comparisons. Mixed analysis of variance was used to examine
changes over the three measurement occasions. Statistical significance was defined as a two-sided p value
below .05.

Findings

Each group included 15 participants. Mean age was approximately 31-32 years, and mean duration
of IBS was approximately four years. The groups were descriptively similar in sex, marital status, and
educational composition.

Food literacy showed substantial improvement in both intervention groups. In the MBSR group,
the mean increased from 30 at pretest to 58 at posttest and remained at 56 at follow-up. In the CFT group,
it increased from 31 to 54 and subsequently remained at 52. The control group remained essentially
unchanged, with means of 31, 30, and 31 across the three assessments.

Gastrointestinal-specific anxiety showed the opposite and clinically favorable pattern. The MBSR
group decreased from a mean of 68 at pretest to 38 at posttest and 40 at follow-up. The CFT group
decreased from 66 to 42 and then to 45. The control group showed virtually no improvement, with
corresponding means of 67, 68, and 67.

After controlling for baseline scores, the group effect on posttest food literacy was significant, F(2,
41)=196.26, p <.001, partial > = .91. The effect remained significant at follow-up, F(2, 41) = 133.19, p
<.001, partial n? = .87. For gastrointestinal-specific anxiety, significant group effects were also found at
posttest, F(2, 41) = 182.34, p <.001, partial n? = .90, and follow-up, F(2, 41) = 141.53, p < .001, partial
n?*=.87.

Bonferroni comparisons showed that both active interventions differed significantly from the
control condition for both outcomes at posttest and follow-up. At posttest, MBSR produced a four-point
higher food literacy score than CFT, with the adjusted difference reaching significance (p = .041). MBSR
also produced a four-point lower gastrointestinal-specific anxiety score than CFT (p = .045). However,
these between-treatment differences were no longer significant at follow-up: the MBSR-CFT difference
for food literacy was p =.078, while the corresponding difference for gastrointestinal-specific anxiety was
p=.731.

Mixed analyses further revealed significant effects of time, group, and time x group interaction.
For food literacy, the time x group interaction was F(4, 84) = 66.66, p < .001, partial n> = .76. For
gastrointestinal-specific anxiety, the corresponding interaction was F(4, 84) = 48.66, p < .001, partial n?
=.70. Within the active groups, improvements from pretest to posttest and from pretest to follow-up were
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significant, whereas changes between posttest and follow-up were not significant. No significant changes
occurred in the control group.

Discussion and Conclusion

The findings demonstrate a consistent overall pattern: both MBSR and CFT were associated with
increased food literacy and reduced gastrointestinal-specific anxiety compared with the control condition,
and these changes were largely maintained at follow-up. The significant time-by-group interactions
indicate that the improvements cannot reasonably be attributed to the passage of time alone. At the same
time, the direct advantage of MBSR over CFT was small, emerged only immediately after treatment, and
disappeared at follow-up. Thus, the results support the effectiveness of both interventions within this
sample but do not establish durable superiority of either approach.

The reduction in gastrointestinal-specific anxiety following MBSR can be understood through
improved nonreactive awareness of abdominal sensations. Mindfulness practice may allow patients to
experience bodily signals without immediately interpreting them as threatening, thereby weakening cycles
of hypervigilance, catastrophic appraisal, emotional arousal, and avoidance. CFT may operate through a
different pathway by reducing threat-oriented self-criticism and encouraging a more supportive response
to chronic discomfort. For patients whose IBS experience is accompanied by shame, frustration, or self-
blame, compassionate responding may improve tolerance of symptoms and reduce avoidance.

Changes in food literacy require more cautious interpretation because neither intervention provides
formal nutritional education. Mindfulness may improve attention to food-symptom relationships and
promote more deliberate decision-making, while compassion may facilitate self-care and reduce
emotionally driven responses to perceived dietary mistakes. Nevertheless, the magnitude of improvement
observed in this self-reported outcome may also reflect nonspecific intervention factors such as
expectations, repeated testing, therapeutic attention, group support, or motivation.

Several methodological limitations constrain interpretation. The sample was small, no prospective
power calculation was available, and the control condition was inactive. Outcomes were based primarily
on self-report, and independent clinical measures of IBS severity, objective dietary behavior,
physiological indices, and post-treatment diagnostic status were unavailable. Information concerning
treatment fidelity, therapist competence, homework adherence, exact follow-up duration, and treatment
expectancy was also incomplete. In addition, the psychometric performance of the Persian food literacy
measure requires further independent evaluation in clinical populations.

Overall, the findings indicate that both MBSR and CFT may be useful adjunctive psychological
interventions within multidisciplinary IBS care. MBSR may be particularly suitable for patients willing
to practice sustained attentional awareness of bodily experiences, whereas CFT may be especially relevant
when self-criticism, shame, and threat-based responding are prominent. Neither intervention should
replace medical assessment, evaluation of alarm symptoms, pharmacological treatment when indicated,
or individualized nutritional care. Larger controlled trials using active comparison groups, longer follow-
up periods, preregistered analytic plans, objective clinical outcomes, and measures of treatment
mechanisms are needed before firm conclusions concerning comparative effectiveness can be drawn.
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