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Aims: The present study aimed to examine the effectiveness of cognitive behavioral
Article Type therapy (CBT) on health anxiety, perceived stress, and pain self-efficacy among women
Original Article with Irritable Bowel Syndrome (IBS).
Method and Materials: This study utilized a quasi-experimental pretest-posttest design
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gastroenterologists in Ardabil Province in 2025. Participants were selected through
purposive sampling and randomly assigned to either the intervention group (n = 18) or the
control group (n = 18). The intervention group attended eight 90-minute Cognitive
Behavioral Therapy sessions. Data were collected using the Short Health Anxiety Inventory,
the Perceived Stress Scale, and the Pain Self-Efficacy Questionnaire. Data analysis was
conducted using multivariate analysis of covariance in SPSS version 27.

Findings: The results demonstrated that CBT significantly decreased illness likelihood
(F=60.92), illness severity (F=58.61), body vigilance (F=64.91), perceived stress (F=72.86),
and increased pain self-efficacy (F=69.23) in females with IBS(P< 0.001).

Conclusion: The findings of the present study underscore the profound impact of CBT on
psychological and functional outcomes in females with IBS. By significantly reducing health
anxiety and perceived stress, and by enhancing pain self-efficacy, CBT addresses the
cognitive, emotional, and behavioral mechanisms that perpetuate symptom severity and
functional impairment in IBS.

Keywords: Cognitive Behavioral Therapy, Health Anxiety, Perceived Stress, Pain Self-Efficacy,
Irritable Bowel Syndrome

Introduction
Females with

stress, and emotional distress,

irritable bowel which may further aggravate

syndrome (IBS) often experience gastrointestinal symptoms
a range of gastrointestinal through the gut-brain axis [6l.

symptoms influenced by both Health anxiety significantly
biological and  psychosocial influences the experience and
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factors [11. IBS is diagnosed more
frequently in women than in
men, suggesting sex-related
differences in gut sensitivity and
motility [2l. Hormonal fluctuations,
particularly in estrogen and
progesterone, can affect bowel
function and pain perception,
contributing to symptom
variation across the menstrual
cycle [31. As a result, many women
report increased abdominal pain,
bloating, constipation, or
diarrhea at certain times of the
month [4. In addition to physical
symptoms, IBS can have a
considerable psychological and
social impact on females [5l.
Women with IBS commonly
report higher levels of anxiety,

severity of IBS, as individuals
with high health anxiety often
excessively  monitor  bodily
sensations and interpret normal
or mild gastrointestinal symptoms
as indicators of serious illness [71.
In patients with IBS, this
heightened vigilance can amplify
the perception of abdominal pain,
bloating, and bowel irregularities,
leading to increased symptom
reporting and distress [8l. As IBS
is a functional disorder without
clear structural pathology,
uncertainty about symptoms
often fuels health-related fears [°l.
Repeated worry and catastrophic

thinking activate the stress
response system, increasing
autonomic  nervous  system
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arousal and altering gut motility and
sensitivity[10l. This bidirectional relationship
means that gastrointestinal discomfort
increases anxiety, while anxiety further
worsens gastrointestinal functioning [111.
Perceived stress is closely linked to the onset,
severity, and progression of [IBS [12],
Individuals with IBS often report higher stress
levels than healthy populations, and stressful
life events are commonly associated with
symptom exacerbations [13l. Perceived stress
reflects how overwhelming and uncontrollable
individuals appraise their life circumstances,
which directly influences physiological stress
responses relevant to  gastrointestinal
functioning 14, These stress-related changes
can increase intestinal permeability, disrupt
gut microbiota, and heighten visceral
hypersensitivity [15. Consequently, patients
experience greater abdominal pain and
discomfort even in response to normal
digestive processes [16l, Stress also negatively
impacts sleep and dietary habits, further
aggravating IBS symptoms [12],

Pain self-efficacy refers to an individual’s
belief in their ability to carry out daily
activities despite experiencing pain [171. In IBS,
it is a crucial psychological factor affecting
symptom impact and functional disability [18l.
Patients with higher pain self-efficacy
generally report better adjustment, lower
symptom-related interference, and greater
participation in daily activities despite
abdominal discomfort [19. Conversely, low
pain self-efficacy is linked to increased pain
intensity, heightened emotional distress, and
avoidance behaviors [20l. When individuals
doubt their ability to cope with pain, they may
limit physical activity, social participation, and
work-related tasks, which can lead to
deconditioning and reduced quality of life [21],
Cognitive Behavioral Therapy (CBT) is widely
recognized as an effective psychological
intervention for managing IBS [22l. Given the
strong interaction between psychological
processes and gastrointestinal functioning,
CBT targets maladaptive thoughts, emotions,
and behaviors that contribute to symptom
perception and distress [23. By addressing
dysfunctional beliefs related to pain, illness,
and bodily sensations, CBT helps patients
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reinterpret gastrointestinal symptoms in a
less threatening manner, thereby reducing
symptom-related anxiety and discomfort(24l,
One of the primary mechanisms through
which CBT exerts its effects in IBS is the
modification of cognitive distortions such
as catastrophizing, hypervigilance to bodily
sensations, and fear of  symptom
exacerbationl?5l. These cognitive patterns are
known to amplify visceral sensitivity and
pain  perceptionl26l.  Through cognitive
restructuring, patients learn to challenge
negative automatic thoughts and develop
more adaptive interpretations of their
symptoms(?7l. This cognitive shift is often
accompanied by a reduction in emotional
distress and improved symptom control[28l.

In addition to cognitive changes, CBT
emphasizes  behavioral strategies that
promote adaptive coping and functional
improvement(2°.. Techniques such as exposure
to feared situations, activity pacing, relaxation
training, and stress management are
commonly used to reduce avoidance
behaviors and enhance self-efficacy [30. By
gradually re-engaging in daily activities,
patients gain confidence in their ability to
manage symptoms, which contributes to long-
term improvements in quality of life and
functional outcomes [,  Furthermore,
empirical evidence consistently supports the
efficacy of CBT in reducing IBS symptom
severity and associated psychological distress
(32). Randomized controlled trials have
demonstrated that CBT leads to significant
and sustained improvements in abdominal
pain, bowel habits, anxiety, and depression
compared to wusual medical care B3l
Importantly, the benefits of CBT often persist
beyond the end of treatment, highlighting
its role as a durable and cost-effective
intervention for individuals with IBS [34,

IBS is one of the most common functional
gastrointestinal  disorders, characterized
by chronic, recurrent symptoms that
substantially impair quality of life. It is more
prevalent in females and is often accompanied
by psychological difficulties, including health
anxiety, elevated perceived stress, and
reduced pain self-efficacy. These factors can
exacerbate gastrointestinal symptoms and
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hinder effective disease management and
long-term adaptation. Despite advances in
pharmacological treatments, many patients
continue to experience persistent symptoms,
highlighting the limitations of medical approaches
alone. Traditional treatments often overlook the
cognitive, emotional, and behavioral processes that
maintain symptoms. Accordingly, the present
study aimed to examine the efficacy of CBT on
health anxiety, perceived stress, and pain self-
efficacy in females with IBS.

Method and Materials

This study employed a randomized controlled
clinical trial design with a pretest-posttest
structure with a control group. The study
population consisted of patients with IBS
referred to gastroenterologists in Ardabil
Province of Iran between May and July 2025.
From 36 eligible patients, 18 were randomly
assigned to either the intervention or control
group using block randomization with a 1:1
allocation ratio to ensure equal group sizes.
Allocation concealment was maintained
through sealed, opaque envelopes to minimize
selection bias. The sample size was calculated
using G*Power software based on previous
studies, assuming an effect size of 1.50, a
power (B) of 0.96, and a significance level (a)
of 0.05. Participants were included based on a
specialist’s diagnosis and had to meet the
following criteria: provide informed consent,
have experienced IBS within the past two
years, present with psychological issues, and
refrain from wusing tobacco or alcohol.
Exclusion criteria were incomplete
questionnaire responses, missing more than
two therapy sessions, or experiencing
increased pain during the intervention.

The following instruments were used in
this study:

Short Health Anxiety Inventory (SHAI): The
SHAI, developed by Salkovskis et al. [36],
assesses exaggerated perceptions of the
likelihood and severity of serious illness. The
18-item short form of the original 64-item
scale evaluates three dimensions: likelihood
of illness (10 items), severity of illness (4
items), and bodily vigilance (3 items). Each
item is scored from 0 to 3, with total scores
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ranging from 0 to 54; higher scores indicate
greater health anxiety. The first factor
measures concern about developing a disease,
the second assesses perceived seriousness if
illness occurs, and the third evaluates
attention to bodily sensations. The scale has
demonstrated satisfactory convergent,
discriminant, and predictive validity through
significant correlations with illness attitudes,
anxiety sensitivity, intolerance of uncertainty,
general anxiety, and social interaction anxiety.
In this study, the SHAI showed good internal
consistency (Cronbach’s o = 0.85).

Perceived Stress Scale (PSS): The 14-item
PSS, developed by Cohen et al. [37], assesses
general perceived stress over the past month,
including feelings of control, coping, and
stress. Items are rated on a 5-point Likert
scale from 0 (never) to 4 (always), with higher
scores indicating greater perceived stress.
Items 4, 5, 6, 7, 9, and 10 are reverse-scored.
Total scores range from 0 to 56. Cohen et al.
reported internal consistency coefficients of
0.84-0.86, with Cronbach’s a for the total
score at 0.85.

Pain Self-Efficacy Questionnaire (PSEQ):
The PSEQ, developed by Nicholas 38 based on
Bandura’s self-efficacy theory, evaluates
confidence in performing daily activities
despite pain. It contains 10 items scored on a
7-point Likert scale from 0 (not at all
confident) to 6 (completely confident),
yielding total scores of 0-60. Higher scores
reflect greater pain self-efficacy, while lower
scores indicate lower confidence in coping
with pain. The questionnaire has demonstrated
satisfactory validity and internal consistency
(Cronbach’s a = 0.81), and in this study,
reliability was high (a = 0.89).
Cognitive-Behavioral Therapy Protocol: In
this study pretest questionnaires were
administered before the intervention.
Eighteen females with IBS in the intervention
group received eight 90-minute CBT sessions
over two months, delivered by a trained
therapist [39. For ethical reasons, the 18
females in the control group were informed
they would receive the same intervention
after a one-month waiting period and were

advised to continue routine medical
treatments. Posttest assessments were
1400
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completed by all participants following the
intervention. Strategies to minimize attrition
included emphasizing session attendance
during initial interviews, reinforcing

Golshani A. etal

commitment throughout the program, and
fostering group cohesion. A summary of the
CBT sessions for females with IBS is provided
in Table 1.

Table 1) Overview of Cognitive-Behavioral Therapy (CBT) Sessions for Females with IBS (39)

Session Target

1

Introduction to CBT, explanation of basic principles and core concepts, establishment of session

structure and schedule, and discussion of group rules.
2 Agenda setting, assessment and evaluation of participants’ problems, case formulation and
conceptualization, and completion of the formulation worksheet.

Agenda setting, identification and selection of therapeutic goals, collaborative goal setting with group

members, and preparation of therapy notebooks for activity planning.

Agenda setting, identification and recognition of automatic thoughts, training in thought recording,

and assignment of thought records as homework.
5 Cognitive restructuring, modification of dysfunctional thoughts, training in generating rational
alternatives, and introduction of the weekly activity log as homework.

Identification of cognitive distortions, examination of evidence for and against beliefs, and

6 preparation of coping (confrontation) cards.
7 Design of graded tasks and application of imagery-based exposure (visual confrontation techniques).
8 Review of incomplete activities, homework assignments, and therapy notebooks; addressing
participants’ questions; and summarizing treatment content.
Statistical Analyses multivariate analysis of covariance
Data were analyzed wusing descriptive (MANCOVA) was conducted.

statistics (means and standard deviations)
and inferential statistics, including analysis of
covariance, after verifying the necessary
assumptions. All analyses were performed in
SPSS version 27, with a significance level of
0.05. The normality of variable distributions
in both groups was assessed using the
Shapiro-Wilk test, which indicated non-
significant results for all variables (P> 0.05),
confirming the assumption of normality. To
examine the effect of CBT on health anxiety,
perceived stress, and pain self-efficacy, a

Findings

The mean * SD age of participants was
21.87 * 4.36 years in the intervention group
and 22.50+4.91 years in the control group.
Table 2 shows the means and standard
deviations of pretest and posttest scores for
health anxiety, perceived stress, and pain self-
efficacy in both groups. The table also
presents the Shapiro-Wilk test results,
confirming that all variables were normally
distributed (P> 0.05).

Table 2) Descriptive Statistics and Normality of Study Variables in the Intervention and Control Groups

Variables Groups Mean SD S-W P
Pre-test Intervention 11.33 1.02 0.103 0.068
llIness likelihood Control 11.05 0.99 0.114 0.052
Post-test Intervention 8.67 1.64 0.098 0.059
Control 11.77 1.01 0.095 0.070
Intervention 10.38 0.97 0.100 0.051
eSS 1 10.66 0.98 0.096 0.062

Illness severity Contro : : : : :
Post-test Intervention 7.66 1.68 0.115 0.073
Control 11.16 1.09 0.094 0.052
Intervention 13.67 1.37 0.090 0.059
eSS 1 1394 1.16 0.103 0.061

Body vigilance Contro : : : : :
Post-test Intervention 10.27 1.56 0.107 0.068
Control 14.16 1.50 0.097 0.053
Intervention 38.72 1.40 0.105 0.061

Pre-test

Perceived Stress Control 38.50 1.29 0.092 0.059
Post-test Intervention 34.23 2.23 0.119 0.077
Control 39.22 1.76 0.094 0.065
Pain Self-Efficacy Pre-test Intervention 36.67 2.01 0.089 0.052
Control 36.77 1.92 0.109 0.070
Post-test Intervention 40.27 2.61 0.102 0.069
Control 35.38 1.88 0.114 0.056
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The Levene’s test confirmed the homogeneity
of variances for health anxiety, perceived
stress, and pain self-efficacy across groups
(P > 0.05). The Box’s M test indicated that the
covariance matrices of the dependent variables
were equal Dbetween the intervention
and control groups (Box M = 45.60, F = 1.25,
P = 0.507), supporting this assumption.
Additionally, the Chi-square Bartlett's test
showed a significant relationship among
health anxiety, perceived stress, and pain

Table 3) MANCOVA Results for Post-Test Mean Scores

Golshani A. etal

self-efficacy (x* = 143.19, df = 21, P < 0.01).
The homogeneity of regression slopes,
another key assumption of MANCOVA, was
examined by testing the interaction between
the independent variable (intervention)
and pretest scores. The interaction
was not significant, indicating that this
assumption was  satisfied. With  all
assumptions met, a MANCOVA was
conducted to examine group differences (see
Table 3).

Test Value F df Error df P Effect Value
Pillai's Trace 0.782 17.894 5 25 <0.001 0.78
Wilks Lambda 0.218 17.894 5 25 <0.001 0.78
Hotelling Trace 3.579 17.894 5 25 <0.001 0.78
Roy's Largest Root  3.579 17.894 5 25 <0.001 0.78

Calculating the frequency of use, thirty
percent took the tablet once every cycle,
usually on day one of their period. Nearly
fourteen percent took it more than once every
cycle and nearly half the population consumed
the drug foreseeing any major event, under

unprecedented situation. Women on the
above medications also complained to have
experienced side effects post consumption,
with 8 individuals having encountered nausea
and vomiting, 12 with gastritis and 2 of the
responders reported to have an exaggerated

spells of psychological stress or in an painin the cycle that succeeded (Table 4).
Table 4) ANCOVA Results for Post-Test Mean Scores of Dependent Variables in Intervention and Control Groups
Variables SS SS Error DF MS MS Error F P Effect Value
Illness likelihood 90.56 43.11 1 90.56 1.48 60.92 <0.001 0.67
Illness severity 104.21 51.55 1 104.21 1.77 58.61 <0.001 0.66
Body vigilance 108.06 48.27 1 108.06 1.66 64.91 <0.001 0.69
Perceived Stress 217.39 86.52 1 217.39 2.98 72.86 <0.001 0.72
Pain Self-Efficacy 215.58 90.17 1 215.58 3.10 69.33 <0.001 0.70
As presented in Table 4, the F-values for effectiveness of CBT on health anxiety,

illness likelihood (F = 60.92), illness severity
(F = 58.61), bodily vigilance (F = 64.91),
perceived stress (F = 72.86), and pain self-
efficacy (F = 69.23) were all significant at p <
0.001, indicating significant differences
between the intervention and control groups.
The effect sizes show that 67% of illness
likelihood, 66% of illness severity, 69% of
bodily vigilance, 72% of perceived stress, and
70% of pain self-efficacy are attributable to
the intervention. These results suggest that
CBT significantly reduces illness likelihood,
illness severity, bodily vigilance, and
perceived stress, while enhancing pain
self-efficacy in females with IBS.

Discussion
The present study aimed to evaluate the
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perceived stress, and pain self-efficacy in
females with IBS. The findings indicate that
CBT significantly reduced health anxiety in
this population. Health anxiety involves
excessive worry about serious illness,
heightened bodily vigilance, and catastrophic
interpretations of normal bodily sensations.
CBT targets these cognitive distortions by
helping participants identify and restructure
maladaptive beliefs, promoting more realistic
and adaptive appraisals of  bodily
symptoms(301.

By reducing the perception of threat
associated with gastrointestinal sensations,
CBT decreases hypervigilance and
anticipatory anxiety, which are central
features of health anxiety in IBS [31. One
mechanism through which CBT reduces
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health anxiety is through psychoeducation
and cognitive restructuring. Participants learn
to differentiate between normal bodily
fluctuations and pathological signs, which
diminishes the habitual overestimation
of illness likelihood and severity [231,
Additionally, CBT encourages the use of
evidence-based reasoning to challenge
catastrophic thoughts, replacing them with
adaptive interpretations[33l. This process
reduces the emotional intensity of worry and
enables participants to engage with their
symptoms  without excessive fear or
rumination. Behavioral components of CBT
also play a role in reducing health anxiety.
Techniques such as exposure to feared bodily
sensations or medical contexts help
participants confront and tolerate uncertainty,
thereby breaking the cycle of avoidance
and reassurance-seeking [2°l. By gradually
increasing confidence in coping with
symptoms, CBT strengthens self-efficacy in
managing health-related concerns. Together,
these cognitive and behavioral strategies
provide a comprehensive framework that
explains the significant reduction in health
anxiety observed in the study [23].

The results showed that CBT effectively
lowered perceived stress among females with
IBS. Chronic stress is a major factor that
exacerbates IBS symptoms through its
influence on the gut-brain axis, including

dysregulation = of  autonomic  nervous
}system activity and increased visceral
hypersensitivity. CBT targets both the

psychological and physiological components
of stress, teaching participants skills to
manage emotional reactivity and physiological
arousal in response to perceived threats or

discomfort [31. CBT reduces stress by
equipping  participants  with  adaptive
coping strategies. Relaxation techniques,

diaphragmatic breathing, and mindfulness
exercises enable patients to modulate
physiological stress responses, thereby
reducing the sympathetic nervous system
activation that can trigger gastrointestinal
discomfort [28l.  Additionally, cognitive
interventions help participants reframe
stress-inducing thoughts and reinterpret
challenging  situations, = which  lowers
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subjective perceptions of stress and improves
overall emotional regulation [29]. Furthermore,
CBT fosters a sense of mastery and control
over one’s environment, which is crucial for
reducing perceived stress [22]. Patients learn to
anticipate stressors, plan adaptive responses,
and engage in problem-solving rather than
avoidancel?5]. In the context of IBS, this
enhanced self-regulation reduces both the
psychological burden and the frequency of
symptom exacerbations caused by stress,
explaining why participants reported lower
levels of perceived stress after the
intervention [391,

The present study also found that CBT
significantly increased pain self-efficacy in
females with IBS. Pain self-efficacy refers to
the belief in one’s ability to function and cope
despite experiencing pain, which is a critical
determinant of functional outcomes in chronic
conditions. CBT strengthens this belief by
combining cognitive strategies that alter pain-
related appraisals with behavioral techniques
that promote active engagement in daily
activities despite discomfort. One mechanism
of effect is the use of graded exposure and
activity pacing, which helps patients gradually
confront situations they previously avoided
due to fear of pain [39. As participants
experience success in managing pain without
catastrophic outcomes, their confidence in
handling  discomfort grows. Cognitive
interventions further enhance self-efficacy by
restructuring beliefs such as “I cannot
function if I feel pain” into more adaptive
interpretations like “I can manage activities
even if discomfort occurs.” CBT also improves
self-efficacy by integrating problem-solving
and coping skills training, which empowers
participants to anticipate and manage
pain triggers proactively [25]. By developing
personalized  strategies for symptom
management, patients experience a sense of
control and mastery over their condition (39,
This not only reduces avoidance behaviors but
also encourages active participation in life
roles, leading to improved functional ability
and quality of life [27l. The combination of
cognitive, behavioral, and skills-based
interventions  explains the substantial
improvement in pain self-efficacy observed in
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this study!34l.

Despite the meaningful findings, several
limitations should be noted. First, the quasi-
experimental design limits the ability to draw
definitive causal conclusions regarding the
effects of CBT. Second, participants were
recruited via purposive sampling from a
single region, restricting the generalizability
of the results. Third, the study included only
female patients with IBS, preventing
generalization to males or mixed-gender
populations. Additionally, reliance on self-
report measures may introduce response bias,
and the absence of follow-up assessments
limits conclusions about the long-term
sustainability of treatment effects.

Future research should employ randomized
controlled designs to strengthen causal
inference, recruit participants from multiple
centers and diverse regions to improve
external validity, and include both male and
female participants to explore potential
gender differences in treatment response.
Longitudinal  studies  with  follow-up
assessments are recommended to evaluate
the persistence of CBT effects. Finally,
investigating the combination of CBT with
other therapeutic approaches may help
optimize  psychological and functional
outcomes in patients with IBS.

Conclusion

The findings of the present study underscore
the profound impact of CBT on psychological
and functional outcomes in females with IBS.
By significantly reducing health anxiety and
perceived stress, and by enhancing pain self-
efficacy, CBT addresses the cognitive,
emotional, and behavioral mechanisms that
perpetuate symptom severity and functional
impairment in IBS. These results highlight the
interconnected nature of mind and body
in functional gastrointestinal disorders,
demonstrating that psychological processes
not only exacerbate symptom perception but
also influence coping strategies, daily
functioning, and overall quality of life.
Furthermore, the study provides evidence
that interventions targeting maladaptive
cognitions, emotional dysregulation, and self-
efficacy beliefs can produce meaningful,
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durable improvements beyond symptomatic
relief. CBT equips individuals with the skills to
reinterpret bodily sensations, regulate stress
responses, and actively engage in daily
activities despite discomfort, fostering both
resilience and autonomy.
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