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Abstract

Introduction and Aim: Chronic pain is associated not only with physical complications
but also with impairments in cognitive functions such as memory, attention, inhibitory
control, and cognitive flexibility, which may negatively affect patients’ quality of life. The
present study aimed to compare the effectiveness of Cognitive Behavioral Therapy (CBT)
and Mindfulness-Based Cognitive Therapy (MBCT) on cognitive function in patients with
chronic pain.

Methodology: This study employed a quasi-experimental pretest—posttest design with a
control group and a three-month follow-up. The statistical population consisted of patients
with chronic pain caused by rheumatoid arthritis, fiboromyalgia, and discopathy in Tehran
during 2022-2023. Sixty participants were selected through purposive sampling and
randomly assigned into three groups of 20 participants, including CBT, MBCT, and
control groups. Data were collected using Nejati’s Cognitive Abilities Questionnaire. Data

analysis was conducted using mixed repeated-measures ANOVA and Bonferroni post hoc
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Conclusion: The findings suggest that both therapeutic approaches are effective in
improving cognitive function among patients with chronic pain; however, MBCT
demonstrated superior effectiveness. Therefore, mindfulness-based interventions may be
considered an effective psychological approach for enhancing cognitive functioning and
reducing the psychological consequences of chronic pain.
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Extended Abstract

Introduction and Aim

Chronic pain is recognized as one of the most complex
and debilitating health conditions worldwide,
influencing not only physical functioning but also
cognitive, emotional, and social well-being.
Contemporary perspectives conceptualize chronic pain
as a biopsychosocial phenomenon in which biological,
psychological, and environmental factors interact
dynamically to shape the individual’s pain experience
(Caes et al., 2024). Research has demonstrated that
individuals with chronic pain frequently experience
reduced quality of life, emotional distress, depressive
symptoms, anxiety, social withdrawal, and diminished
occupational functioning (Garnaes et al., 2021; Shepherd
etal., 2024). In addition, chronic pain is associated with
alterations in neural systems involved in executive
functioning, emotional regulation, and attentional
processing, suggesting that persistent pain may directly
impair cognitive functioning (Davis & Moayedi, 2023).

Cognitive functioning refers to a broad range of mental
processes including memory, inhibitory control,
selective attention, sustained attention, planning,
cognitive flexibility, and decision-making (Xu et al.,
2022). Previous studies have consistently shown that
chronic pain patients display deficits in executive
functioning and cognitive performance compared with
healthy individuals (Bell et al., 2022; Zhang et al., 2021).
According to attentional load theory, chronic pain
persistently occupies cognitive resources, thereby
reducing the individual’s ability to perform demanding
mental tasks (Verhulst et al, 2022). Furthermore,
chronic pain is often accompanied by maladaptive
cognitive patterns such as catastrophizing, fear-
avoidance beliefs, and persistent rumination, which
intensify  psychological  distress and  further
compromise cognitive functioning (De Baets et al., 2023;
Shim et al., 2018). Consequently, identifying effective
psychological interventions capable of improving both
pain-related distress and cognitive performance has
become an important clinical priority.

Among  psychological  approaches,  Cognitive
Behavioral Therapy (CBT) has been widely recognized
as an effective intervention for chronic pain
management. CBT focuses on identifying and
restructuring  dysfunctional thoughts, modifying
maladaptive behaviors, and improving coping skills
(Butler et al., 2021; Lochman & Pardini, 2021). Through
cognitive restructuring and behavioral strategies,
patients learn to reinterpret pain-related experiences
and reduce emotional reactivity to pain. Previous

investigations have demonstrated that CBT can
improve emotional functioning, reduce depressive
symptoms, and enhance cognitive functioning in
clinical populations (He et al., 2019; Liou et al., 2020).

In recent years, mindfulness-based interventions have
also gained increasing attention in the treatment of
chronic pain and cognitive dysfunction. Mindfulness-
Based Cognitive Therapy (MBCT) integrates
mindfulness practices with cognitive therapeutic
principles and encourages individuals to observe
thoughts and bodily sensations nonjudgmentally and
with present-moment awareness (Shapero et al., 2018).
Mindfulness training has been associated with
enhanced executive functioning, attentional control,
and emotional regulation across different populations
(Flook et al., 2025; Pearce et al., 2025). Studies have
shown that MBCT can reduce stress, improve
psychological adjustment, and increase cognitive
flexibility in individuals experiencing chronic illness
and emotional distress (Hazlett-Stevens et al., 2019; Shih
etal., 2021).

Research on chronic pain populations further supports
the efficacy of mindfulness-based interventions.
Pardos-Gascon and colleagues reported that MBCT
significantly reduced pain severity and psychological
distress in patients with chronic pain (Pardos-Gascén et
al., 2021). Similarly, Oraki and colleagues found that
MBCT improved cognitive functioning, quality of life,
and disease adaptability among patients undergoing
chemotherapy (Oraki et al., 2022). More recently,
Alkasir and colleagues demonstrated that mindfulness-
based interventions may exert stronger effects on
executive functioning and emotion regulation than
CBT among patients with rheumatoid arthritis (Alkasir
et al., 2025). Nevertheless, findings regarding the
comparative effectiveness of CBT and MBCT on
cognitive functioning remain inconsistent. Some
studies emphasize the cognitive restructuring benefits
of CBT, whereas others highlight the attentional and
metacognitive advantages of mindfulness-based
approaches (Im et al., 2021; Shamshiri et al., 2025).
Therefore, the present study aimed to compare the
effectiveness of Cognitive Behavioral Therapy and
Mindfulness-Based Cognitive Therapy on cognitive
functioning among patients with chronic pain.

Methodology

The present study employed a quasi-experimental
pretest—posttest design with a control group and a
three-month  follow-up period. The statistical
population consisted of individuals diagnosed with
chronic pain resulting from rheumatoid arthritis,




fibromyalgia, and discopathy who had medical records
in Hazrat Rasoul Akram Hospital and specialized pain
clinics in Tehran during 2022—-2023. Participants were
selected using purposive sampling according to
inclusion criteria including informed consent,
minimum secondary school education, age range
between 40 and 50 years, diagnosis of chronic pain for
at least six months, and regular participation in
therapeutic sessions. Exclusion criteria included severe
psychiatric disorders, substance abuse, irregular
attendance, concurrent psychological treatment, and
severe neurological conditions.

A total of 60 participants were selected and randomly
assigned into three groups of 20 participants each: a
Cognitive Behavioral Therapy group, a Mindfulness-
Based Cognitive Therapy group, and a control group.
The CBT intervention consisted of ten sessions focused
on psychoeducation regarding chronic pain, cognitive
restructuring, stress management, relaxation training,
problem-solving skills, self-monitoring, and coping
strategies. The MBCT intervention consisted of eight
sessions emphasizing mindfulness practices such as
body scan meditation, mindful breathing, mindful
walking, nonjudgmental awareness of thoughts and
emotions, and present-moment attention.

Data were collected using Nejati’s Cognitive Abilities
Questionnaire, which assesses multiple cognitive
domains including memory, inhibitory control and
selective  attention, decision-making, planning,
sustained attention, social cognition, and cognitive
flexibility. The questionnaire has demonstrated
acceptable reliability and wvalidity in Iranian
populations.

Data analysis was conducted using descriptive
statistics including means and standard deviations, as
well as inferential statistics including mixed repeated-
measures analysis of variance and Bonferroni post hoc
tests. Prior to conducting the analyses, assumptions of
normality, homogeneity of variance-covariance
matrices, multivariate normality, and sphericity were
examined. Greenhouse—Geisser corrections were
applied when the assumption of sphericity was
violated.

Findings

The results demonstrated that the three groups did not
significantly differ in demographic variables such as
age, education, gender, and type of chronic illness at
baseline, indicating group homogeneity before the
intervention. Descriptive statistics revealed substantial
increases in cognitive functioning scores from pretest
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to posttest and follow-up in both experimental groups,
whereas the control group showed minimal change
across assessment stages.

Mixed  repeated-measures ANOVA indicated
significant effects of time, group membership, and time
x group interaction across all cognitive functioning
components and total cognitive ability scores.
Significant within-group changes were observed for
memory, inhibitory control and selective attention,
decision-making, planning, sustained attention, social
cognition, cognitive flexibility, and total cognitive
functioning.

The largest effect sizes were found for total cognitive
functioning, sustained attention, and decision-making,
suggesting substantial improvement in executive
functioning following the interventions. The
interaction effects indicated that the patterns of
cognitive change differed significantly across groups
over time.

Bonferroni post hoc analyses revealed that both CBT
and MBCT significantly improved cognitive
functioning compared with the control group.
However, MBCT demonstrated significantly greater
effectiveness than CBT in improving overall cognitive
functioning, memory, inhibitory control, selective
attention, and sustained attention. No significant
differences were found between posttest and follow-up
scores in the experimental groups, indicating that
treatment gains remained stable over the three-month
follow-up period.

The findings also showed that mindfulness-based
intervention produced greater improvements in
attentional regulation and cognitive flexibility than
CBT. Participants receiving MBCT demonstrated
increased ability to maintain attention, inhibit
maladaptive responses, and adaptively regulate
cognitive processes. Meanwhile, CBT participants
showed meaningful improvements in maladaptive
thinking patterns, coping strategies, and cognitive
organization. Overall, both interventions contributed
positively to cognitive functioning, but MBCT
produced broader and stronger effects across several
executive domains.

Discussion and Conclusion

The findings of the present study demonstrated that
both Cognitive Behavioral Therapy and Mindfulness-
Based Cognitive Therapy effectively improved
cognitive functioning among patients with chronic
pain. The interventions enhanced memory, inhibitory
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control, selective attention, planning, sustained
attention, social cognition, cognitive flexibility, and
overall executive functioning. Furthermore, the
superiority of MBCT over CBT in several cognitive
domains suggests that mindfulness-based approaches
may influence cognitive processing more directly and
comprehensively in chronic pain populations.

The effectiveness of CBT can be explained by its
emphasis on identifying maladaptive thoughts,
reducing catastrophizing, and modifying dysfunctional
behavioral patterns associated with chronic pain.
Patients with chronic pain often become cognitively
preoccupied with pain-related fears and negative
expectations, which consume attentional resources and
impair cognitive efficiency. Through cognitive
restructuring and behavioral coping strategies, CBT
reduces psychological distress and allows individuals
to redirect cognitive resources toward adaptive
functioning.

The stronger effectiveness of MBCT may be related to
its focus on attentional regulation, present-moment
awareness, and nonjudgmental observation of internal
experiences. Mindfulness practices train individuals to
disengage from automatic negative thought patterns
and reduce emotional reactivity to pain-related
sensations. As a result, cognitive resources become less
occupied by rumination and emotional distress, thereby
improving attentional control and executive

functioning. Mindfulness practices may also enhance
neural mechanisms associated with self-regulation,
sustained attention, and cognitive flexibility.

Another important finding was the stability of
treatment effects during the follow-up period. The
persistence of improvements suggests that participants
were able to internalize and continue using the
cognitive and mindfulness-based skills learned during
therapy sessions. The maintenance of therapeutic gains
highlights the practical value of these interventions for
long-term cognitive rehabilitation in chronic pain
patients.

Overall, the present findings underscore the important
role of psychological interventions in addressing
cognitive dysfunction associated with chronic pain.
Although both therapeutic approaches were beneficial,
Mindfulness-Based Cognitive Therapy demonstrated
greater effectiveness in  enhancing executive
functioning and attentional processes. Therefore,
integrating mindfulness-based interventions into
chronic pain treatment programs may provide
substantial  benefits for improving cognitive
performance, emotional adjustment, and overall
quality of life among individuals suffering from
chronic pain.
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