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Abstract

The objective of this study was to evaluate the effectiveness of Cognitive Restoration
Therapy in reducing alexithymia and improving sleep regulation among patients with
chronic pain. This randomized controlled trial employed a pre-test, post-test, and five-
month follow-up design. Forty patients diagnosed with chronic pain were recruited from
a hospital in Tehran and randomly assigned to either a Cognitive Restoration Therapy
group (n=20) or a control group (n=20). The 20-item Toronto Alexithymia Scale and the
Pittsburgh Sleep Quality Index were used as measurement tools. The intervention
consisted of eight weekly sessions of Cognitive Restoration Therapy. Data were analyzed
using repeated-measures ANOVA and Bonferroni post-hoc tests in SPSS-27. Repeated-
measures ANOVA indicated significant time effects and significant time x group
interactions for both alexithymia and sleep regulation (p<.001). Significant between-
group effects were also observed, with large effect sizes (n?=.78-.83). Bonferroni post-
hoc analyses showed significant differences between pre-test and post-test, as well as
between pre-test and follow-up in the intervention group, while no significant difference
was observed between post-test and follow-up, indicating stability of treatment outcomes.
The findings demonstrate that Cognitive Restoration Therapy is effective in reducing
alexithymia and improving sleep regulation in chronic pain patients, with treatment effects
maintained at five-month follow-up. This intervention can serve as a valuable
complementary approach within multidisciplinary chronic pain management programs.
Keywords: Cognitive Restoration Therapy, alexithymia, sleep quality, chronic pain,
randomized controlled trial
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Extended Abstract

Introduction

Chronic pain is one of the most widespread and disabling health challenges worldwide, exerting profound
impacts on individuals’ physical functioning, psychological well-being, sleep quality, and overall quality of
life. Recent evidence suggests that chronic pain is not merely a biological or physiological condition; rather, it
emerges from the dynamic interaction of biopsychosocial factors, including cognitive, emotional, and
behavioral processes. A growing body of research confirms that psychological mechanisms—especially
emotion regulation, cognitive distortions, negative appraisal, rumination, and sleep dysregulation—play a
critical mediating role in pain perception and its persistence over time. For example, studies on hormonal and
neurobiological aging have shown that changes in gonadal hormones contribute to chronic pain syndromes in
later life, highlighting the multidimensional nature of chronic pain and its susceptibility to psychosocial
intervention (Athnaiel et al., 2025).

Sleep disturbances represent one of the most prevalent comorbidities among individuals with chronic pain.
Inpatients and individuals with chronic diseases frequently report fragmented sleep, delayed sleep onset, and
decreased restorative sleep, which in turn exacerbate pain intensity and reduce functional capacity (Vaishnav
et al.,, 2024; Xu et al., 2024). Poor sleep quality not only impacts physical health but also interacts with
cognitive and emotional functioning. It has been demonstrated that sleep disturbances predict deterioration in
emotion regulation, increased vulnerability to stress, and long-term impairment in quality of life among
individuals hospitalized for chronic medical conditions (Xu et al., 2024). Further, recent findings show that
cognitive-behavioral approaches targeting insomnia are effective in various populations, including older adults
and patients with musculoskeletal pain. Behavioral components such as stimulus control, sleep restriction, and
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sleep hygiene have shown significant benefits in improving chronic sleep problems (McLaren et al., 2023;
Salazar-Méndez et al., 2024).

Another psychological factor strongly associated with chronic pain is alexithymia, a personality construct
characterized by difficulty identifying feelings, difficulty describing emotions, and externally oriented
thinking. Alexithymia is a key predictor of maladaptive cognitive and emotional responses to pain. Research
shows that individuals high in alexithymia are more likely to misinterpret emotional arousal as physical
symptoms, engage in maladaptive coping strategies, and experience intensified pain perception. Recent
evidence indicates that alexithymia in chronic pain patients is significantly associated with pain-related
rumination, psychological dependence on medications, poor emotion regulation, and lower adherence to
healthy behavioral routines (Kapadi et al., 2024). Systematic reviews confirm that alexithymia is treatable
and responsive to psychological interventions, especially those integrating cognitive restructuring and
emotional awareness techniques (Kanako & Eiji, 2024).

Cognitive-behavioral interventions have long been considered the gold standard for treating a wide range of
psychological distress conditions, including chronic pain, insomnia, and emotional disorders. As Beck
emphasized in his foundational work, cognitive distortions play a central role in shaping emotional and
behavioral responses, and modifying dysfunctional thoughts is a primary avenue for reducing distress and
improving functioning (Beck, 2011). Recent trials reaffirm that CBT can significantly reduce pain intensity
and enhance quality of life among patients with chronic low back pain and chronic spinal pain (Burns et al.,
2025; Mehta et al., 2025). Additionally, CBT-based treatments for insomnia (CBT-I) have shown strong
efficacy in improving sleep parameters in patients with chronic musculoskeletal pain (Salazar-Méndez et al.,
2024), while similar interventions have demonstrated benefits for healthcare workers dealing with intense
psychological stress and sleep disorders (Nourian et al., 2024). Studies comparing CBT and mindfulness-
based interventions also illustrate that these modalities can effectively improve prolonged grief and emotional
dysregulation, though through different psychological mechanisms (Bryant, 2024).

Despite the extensive literature on CBT and chronic pain, fewer studies have simultaneously targeted
alexithymia and sleep regulation as interconnected mechanisms contributing to pain maintenance. Family-
based conversational interventions have shown promise in improving sleep health among young children
(Svavarsdottir et al., 2025), suggesting that sleep is deeply intertwined with emotional and relational
functioning. However, limited empirical evidence exists on interventions designed specifically to address
cognitive-emotional deficits (i.e., alexithymia) alongside sleep dysregulation in chronic pain patients.
Cognitive Restoration Therapy (CRT), which incorporates cognitive restructuring, emotional labeling, body
awareness, and sleep-related behavioral modification, presents a promising integrated approach.

Given the above evidence, the present study aimed to examine the effectiveness of Cognitive Restoration
Therapy in reducing alexithymia and improving sleep regulation among patients with chronic pain.

Methods and Materials

The study employed a randomized controlled trial design with two parallel groups: an intervention group
receiving Cognitive Restoration Therapy and a control group receiving no psychological treatment during the
study period. Forty adults diagnosed with chronic pain were recruited from a major hospital in Tehran and
randomly assigned into the intervention group (n=20) and the control group (n=20). Standardized measures of
alexithymia and sleep quality were administered at three time points: pre-test, post-test, and a five-month
follow-up. The intervention consisted of eight weekly sessions of Cognitive Restoration Therapy, each lasting
60-75 minutes. Repeated-measures ANOVA was conducted using SPSS-27 to examine time, group, and
interaction effects. Post-hoc Bonferroni tests were performed to explore specific differences across time points.
Findings
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Descriptive statistics showed substantial reductions in both variables for the intervention group. Mean
alexithymia scores decreased from 63.45 (SD=5.38) at pre-test to 48.27 (SD=4.92) at post-test, maintaining
improvement at follow-up (M=49.36, SD=5.17). Sleep quality scores measured by PSQI also improved
markedly in the intervention group, declining from 12.86 (SD=2.14) at pre-test to 6.73 (SD=1.82) at post-test
and 7.12 (SD=1.94) at follow-up. The control group showed no meaningful changes across time.
Repeated-measures ANOVA revealed significant main effects of time on both alexithymia (F=94.35, p=.001)
and sleep quality (F=88.54, p=.001). Significant time x group interactions were also observed for both
variables, indicating that improvements over time occurred primarily in the intervention group. Effect sizes
were large across all analyses, with n? ranging from .78 to .83. Post-hoc Bonferroni tests confirmed significant
reductions between pre-test and post-test, as well as between pre-test and follow-up, in the intervention group
for both outcomes. Non-significant differences between post-test and follow-up suggested the stability of
treatment gains over five months.

Discussion and Conclusion

The results of this study demonstrate that Cognitive Restoration Therapy is effective in reducing alexithymia
and improving sleep regulation in patients with chronic pain. The significant decrease in alexithymia indicates
that enhancing emotional awareness, accurate labeling of emotions, and cognitive reappraisal can yield
substantial improvements in emotional functioning. This is particularly important for chronic pain patients
who often misinterpret emotional distress as physical symptoms, thereby intensifying pain perception and
reinforcing maladaptive coping strategies. The reduction in alexithymia likely contributed to improvements in
sleep quality, given the strong reciprocal relationship between emotional dysregulation and disrupted sleep.
The marked improvement in sleep regulation further highlights the utility of integrating behavioral sleep
strategies with cognitive-emotional interventions. Consistent sleep improvements across post-test and follow-
up suggest that participants successfully internalized sleep-related behavioral modifications. Given the well-
documented bidirectional relationship between sleep and pain, these improvements likely contributed to better
overall functioning.

The stability of treatment gains at the five-month follow-up indicates that Cognitive Restoration Therapy
equips patients with sustainable skills for managing emotional and sleep-related challenges. Such sustained
improvement is essential for long-term pain management, as chronic pain often requires continued
psychological adaptation. Integrating CRT into multidisciplinary treatment approaches may significantly
enhance outcomes for individuals with chronic pain.

In conclusion, the study provides strong evidence supporting Cognitive Restoration Therapy as an effective
psychological intervention for reducing alexithymia and improving sleep regulation among chronic pain
patients, highlighting its potential as an integrated therapeutic approach in chronic pain management.
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