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Abstract

This study aimed to determine the effectiveness of cognitive-behavioral therapy on
pain sewerity and alexithymia in female patients with fibromyalgia. This study
employed a quasi-experimental pretest-posttest design with a three-month follow-up
and a control group. The statistical population consisted of female patients with
fibromyalgia attending the rheumatology clinic of Sina Hospital in Tehran between
September and November 2024. Thirty eligible participants were selected through
purposive sampling and randomly assigned to an experimental group and a control
group, with 15 participants in each group. The experimental group received eight
weekly sessions of cognitive-behavioral therapy, whereas the control group received
no psychological intervention during the study period. Data were collected using the
Toronto Alexithymia Scale and the McGill Pain Questionnaire at pretest, posttest,
and follow-up. Repeated-measures analysis of variance and pairwise comparisons
were used for data analysis. The results revealed a significant time-by-group
interaction for difficulty identifying feelings (F=58.91, p<0.001, np>=0.68). A
significant interactionwas also observed for difficulty describing feelings (F=80.37,
p<0.001,np?>=0.74) and externally oriented thinking (F=91.12,p<0.001,np*=0.77).
Moreover, the time-by-group interaction for total pain was statistically significant
(F=31.74, p<0.001, nmp*=0.53). Pairwise comparisons indicated significant
differences between pretest and posttest and between pretest and follow-up for all
study variables (p<0.001), whereas no significant differences were found between
posttest and follow-up. Cognitive-behavioral therapy was effective in reducing pain
severity and alexithymia in female patients with fibromyalgia. The maintenance of
treatment gains at the three-month follow-up suggests that CBT may be considered
an effective complementary psychological intervention within multidisciplinary
treatment programs for women with fibromyalgia.
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EXTENDED ABSTRACT

Introduction

Fibromyalgia is a chronic and multifaceted pain condition characterized by widespread musculoskeletal pain,
persistent bodily sensitivity, fatigue, functional limitations, and considerable disruption in daily activities.
Although its clinical manifestation is primarily somatic, contemporary models increasingly conceptualize
fiboromyalgia within a biopsychosocial framework in which pain perception is influenced not only by
nociceptive processes but also by cognitive appraisals, behavioral responses, emotional processing, and
patterns of attention to bodily sensations. This multidimensional understanding is especially important because
the severity of pain reported by patients is not always proportionate to identifiable tissue damage, and the
persistence of symptoms may be partly maintained by maladaptive beliefs, avoidance behaviors, reduced
activity, and difficulties in processing internal emotional experiences (Burns et al., 2025; Magri et al., 2025).
Psychological interventions have therefore become increasingly relevant as adjunctive components of
comprehensive fibromyalgia management, particularly interventions that target the cognitive and behavioral

\l4



Soldy OYWS 9 Cwodlw bl

mechanisms associated with chronic pain (Heagney & Adams, 2024; Nowzari et al., 2025). Cognitive-
behavioral therapy (CBT) is one of the most extensively studied psychological approaches for chronic pain
and is based on the assumption that thoughts, emotions, bodily sensations, and behavioral responses interact
dynamically and can contribute to the maintenance or reduction of pain-related disability. CBT attempts to
modify maladaptive pain-related cognitions, increase adaptive coping, reduce avoidance, improve problem-
solving, and enhance patients’ sense of control over their symptoms (Nakao et al., 2021). Evidence from
studies on chronic musculoskeletal pain suggests that CBT can improve pain-related outcomes and quality of
life by modifying dysfunctional interpretations of pain and encouraging more adaptive behavioral engagement
(Delasas et al., 2025; Mehta et al., 2025). Comparable benefits have also been reported when CBT principles
are delivered through web-based or technology-assisted formats, indicating that the core mechanisms of
cognitive and behavioral modification may remain effective across different modes of delivery (McGirt et al.,
2024; Omidvar et al., 2024). Research in rheumatologic populations has similarly indicated that CBT may
influence both pain perception and psychological processes associated with chronic disease (Ghazanfari
Harandi et al., 2025). Beyond pain severity, alexithymia represents another potentially important
psychological factor in fiboromyalgia. Alexithymia refers to difficulty identifying feelings, difficulty describing
feelings, and a tendency toward externally oriented or concrete thinking. Individuals with high alexithymia
may have difficulty differentiating emotional arousal from somatic sensations and may consequently interpret
internal experiences primarily in bodily terms. This pattern may be particularly relevant to chronic pain
conditions, in which heightened attention to bodily sensations can contribute to symptom amplification and
reduced emotional differentiation (Bilge & Tankut, 2022). Research has also indicated that alexithymia is
amenable to psychological intervention and can be reduced through approaches that increase emotional
awareness, cognitive differentiation, and verbal expression of internal states (Karami & Lorestani, 2021,
2022; Mohammadi et al., 2025). In patients with chronic rheumatologic disorders, CBT has been associated
with reductions in both pain perception and alexithymia, suggesting that the intervention may simultaneously
influence somatic and emotional dimensions of illness experience (Ghazanfari Harandi et al., 2025).
Systematic reviews and comparative studies further support the clinical relevance of CBT in fibromyalgia and
other chronic pain conditions and highlight its role as a major reference treatment in psychological pain
management (Abbasi et al., 2025; Cojocaru et al., 2024; Kalbadi Nezhad et al., 2021; Kolbadinejad et al.,
2022). Recent research has also emphasized the importance of investigating treatment mechanisms, including
emotional and cognitive processes that may mediate improvements in chronic pain outcomes (Kozel et al.,
2024; Lofstrand et al., 2024). Accordingly, the present study aimed to determine the effectiveness of
cognitive-behavioral therapy on pain severity and alexithymia in female patients with fibromyalgia.

Methods and Materials

The present study employed a quasi-experimental pretest-posttest-follow-up design with an experimental and
a control group. The statistical population consisted of female patients with fiboromyalgia who attended the
rheumatology clinic of Sina Hospital in Tehran during September to November 2024. Participants were
selected through purposive sampling based on predefined inclusion and exclusion criteria. Fibromyalgia
diagnosis was confirmed by a rheumatologist according to recognized clinical criteria. Additional eligibility
criteria included being between 30 and 45 years of age, having at least lower-secondary education sufficient
to understand treatment materials and complete homework assignments, willingness to participate in the study,
and absence of severe neurological disorders or a history of hospitalization related to severe psychiatric
conditions. Exclusion criteria included unwillingness to continue participation, absence from more than two
treatment sessions, failure to cooperate with treatment assignments, and dependence on narcotic or
psychotropic substances. A total of 30 eligible participants were enrolled and randomly assigned to either the
CBT group or the control group, with 15 participants in each group. Participants completed the Toronto
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Alexithymia Scale-20 and the McGill Pain Questionnaire at pretest, posttest, and three-month follow-up. The
CBT intervention was conducted in eight weekly group sessions. The intervention included psychoeducation
about fibromyalgia and chronic pain, identification of maladaptive automatic thoughts, cognitive restructuring,
differentiation among thoughts, emotions, bodily sensations, and behaviors, pain-management skills, adaptive
coping strategies, problem-solving training, relaxation, diaphragmatic breathing, assertiveness training,
emotional identification and expression, behavioral activation, activity regulation, sleep hygiene, homework
assignments, and relapse-prevention planning. The control group received no psychological intervention
during the study period and continued its routine medical care. Data were analyzed using descriptive statistics
and repeated-measures analysis of variance. Assumptions of normality, homogeneity of variances, and
sphericity were examined before inferential analysis. Pairwise comparisons were conducted to determine the
location of significant differences across assessment phases. Statistical significance was setat 0.05, and effect
sizes were also reported.

Findings

The mean age of participants was 33.50 years in the CBT group and 35.01 years in the control group, indicating
relative demographic comparability between the groups. Descriptive findings showed substantial reductions
in all alexithymia components and total pain scores in the CBT group from pretest to posttest, whereas scores
in the control group remained relatively stable. Mean difficulty identifying feelings in the CBT group
decreased from 33.50 at pretest to 22.15 at posttest and remained at 22.70 at follow-up. In the control group,
the corresponding means were 34.05, 33.25, and 33.70. Difficulty describing feelings in the CBT group
decreased from 24.10 at pretest to 13.40 at posttest and 14.05 at follow-up, while the control group showed
means of 23.65, 22.85, and 23.05, respectively. Externally oriented thinking in the CBT group decreased from
14.30 to 7.55 and remained relatively stable at 8.20 during follow-up. In contrast, the control group means
were 13.30, 12.90, and 13.40. Total pain scores also demonstrated a marked reduction in the CBT group,
declining from 11.85 at pretest to 6.54 at posttest and remaining at 6.96 at follow-up, compared with 11.95,
10.70, and 10.90 in the control group.

Repeated-measures analysis of variance revealed significant main effects of time and group, as well as
significant time-by-group interactions, for all dependent variables. For difficulty identifying feelings, the time-
by-group interaction was significant, F=58.91, p<0.001, partial n?>=0.68. For difficulty describing feelings, the
interaction was F=80.37, p<0.001, partial n>=0.74. For externally oriented thinking, the interaction was
F=91.12, p<0.001, partial n2>=0.77. For total pain, the time-by-group interaction was also significant, F=31.74,
p<0.001, partial n?=0.53. These findings indicate that changes across the three measurement occasions differed
significantly between the CBT and control groups, with greater improvement occurring in the CBT group.
Pairwise comparisons further demonstrated that, within the CBT group, differences between pretest and
posttestand between pretest and follow-up were statistically significant for all outcomes. Difficulty identifying
feelings decreased by 11.35 points from pretest to posttest and by 10.80 points from pretest to follow-up, both
p<0.001. Difficulty describing feelings decreased by 10.70 and 10.05 points, respectively, both p<0.001.
Externally oriented thinking decreased by 6.75 points from pretest to posttest and by 6.10 points from pretest
to follow-up, both p<0.001. Total pain decreased by 5.31 points from pretest to posttest and by 4.89 points
from pretest to follow-up, both p<0.001. None of the posttest-to-follow-up differences was statistically
significant, indicating that the therapeutic gains achieved immediately after treatment were largely maintained
over the three-month follow-up period.

Discussion and Conclusion

The findings demonstrated that cognitive-behavioral therapy was effective in reducing both pain severity and
alexithymia in female patients with fibromyalgia. The reduction in pain severity can be explained by the central
mechanisms of CBT, particularly its emphasis on identifying and modifying maladaptive interpretations of




Soldy OYWS 9 Cwodlw bl

pain, decreasing catastrophic or helpless appraisals, reducing avoidance patterns, improving activity
regulation, and strengthening adaptive coping. Patients with chronic pain may gradually develop beliefs that
physical activity is inherently harmful or that pain is uncontrollable and permanent. Such beliefs can increase
bodily vigilance and reinforce inactivity, which may in turn contribute to greater disability and heightened pain
perception. Through cognitive restructuring, behavioral experiments, relaxation, and structured activity
planning, CBT can disrupt this cycle and help patients reinterpret pain in a less threatening and more
manageable manner.

The significant reduction in alexithymia can also be understood in relation to the structure of CBT. Participants
were repeatedly encouraged to distinguish among thoughts, emotions, bodily sensations, and behaviors. This
differentiation is directly relevant to difficulty identifying feelings, because individuals with alexithymia often
confuse emotional arousal with physical sensations. Self-monitoring exercises, emotion labeling, cognitive
records, role-play, assertiveness training, and discussion of daily emotional experiences may have increased
participants’ ability to identify and verbalize their internal states. Similarly, cognitive restructuring may have
reduced rigid and concrete patterns of information processing, thereby contributing to improvements in
externally oriented thinking.

The simultaneous reduction in pain severity and alexithymia may also suggest an interconnected therapeutic
process. Greater emotional differentiation may reduce the tendency to experience internal distress
predominantly through somatic channels, while improved pain management may free attentional resources
that can then be directed toward more accurate emotional processing. Although the present study was not
designed to test mediation, the parallel improvement in these outcomes suggests that cognitive and emotional
mechanisms may interact in shaping the experience of fibromyalgia.

Another important finding was the maintenance of treatment gains at the three-month follow-up. The absence
of significant differences between posttest and follow-up suggests that participants continued to benefit from
the skills acquired during the intervention after the formal sessions ended. This durability may reflect the skills-
based nature of CBT, which emphasizes self-management rather than dependence on the therapist. Techniques
such as cognitive restructuring, problem-solving, relaxation, emotional labeling, and activity regulation can be
applied independently in daily life, thereby supporting longer-term maintenance of treatment effects.

Overall, the findings indicate that cognitive-behavioral therapy can be considered an effective psychological
intervention for reducing pain severity and alexithymia in female patients with fibromyalgia. Its capacity to
address maladaptive pain-related cognitions, behavioral avoidance, emotional identification, and emotional
expression makes it particularly suitable for a condition in which somatic, cognitive, behavioral, and emotional
processes are closely intertwined. The persistence of improvements at follow-up further supports the potential
clinical value of incorporating structured CBT into multidisciplinary care programs for women with
fibromyalgia.
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