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Objective: The objective of this study was to compare the effectiveness of a
neuropsychology-based therapeutic protocol and Acceptance and Commitment
Therapy on pain catastrophizing, distress tolerance, and emotional ambivalence in
individuals with multiple sclerosis.

Methodology: A quasi-experimental design with a pre-test, post-test, and two-month
follow-up and a control group was implemented. Fifty-one patients with multiple
sclerosis were selected through convenience sampling and randomly assigned to three
groups: neuropsychology-based intervention, ACT, and control. Standardized
questionnaires assessing pain catastrophizing, distress tolerance, and emotional
ambivalence were administered. Data were analyzed using mixed ANOVA with
repeated measures and Bonferroni post-hoc tests.

Findings: Significant effects of time, group, and timexgroup interaction were found
for all three variables. For pain catastrophizing, time (F=142.31, p<0.001, n>=0.711),
interaction (F=5.87, p=0.019), and group (F=6.12, p=0.017) were significant. Distress
tolerance also showed significant effects for time (F=120.45, p<0.001, 1>=0.675),
interaction (F=6.87, p=0.002), and group (F=8.79, p=0.004). For emotional
ambivalence, time (F=95.42, p<0.001), interaction (F=8.16, p=0.001), and group
(F=7.58, p=0.008) were significant. Post-hoc analyses indicated that the
neuropsychology-based group showed greater improvement across all variables
compared to the ACT and control groups.

Conclusion: Both interventions were effective in improving psychological outcomes
among patients with multiple sclerosis; however, the neuropsychology-based
therapeutic package demonstrated stronger and more sustained effects, indicating its
potential as a comprehensive and multidimensional treatment approach.

Keywords: Multiple sclerosis, neuropsychology-based therapy, acceptance and
commitment therapy, pain catastrophizing, distress tolerance, emotional ambivalence
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EXTENDED ABSTRACT
Introduction

Multiple sclerosis (MS) is a chronic, progressive, immune-mediated neurological disorder that
significantly disrupts cognitive, emotional, and psychosocial functioning. A large body of evidence
indicates that MS affects not only motor and sensory pathways but also neural circuits involved in emotion
regulation, cognitive control, and stress reactivity. These impairments contribute to increased
psychological vulnerability, including heightened pain catastrophizing, reduced distress tolerance, and
emotional ambivalence—three constructs strongly associated with poorer disease adjustment and
diminished quality of life (Brands et al., 2018; Dennison et al., 2009).

Several studies have shown that MS patients experience substantial difficulties in managing
intense emotions, tolerating distress, and expressing affect appropriately, largely due to neurodegenerative
changes that impair both cognitive and emotional processing (Pfaff et al., 2021; Radlak et al., 2021).
Neuroimaging research further reveals that dysregulation of emotional circuits, including abnormalities
in the prefrontal-limbic network, can undermine emotion recognition and exacerbate maladaptive
responses such as catastrophizing and avoidance (Van Assche et al., 2021). These emotional and cognitive
complications become even more problematic when combined with the unpredictable nature of MS
symptoms, which may include fatigue, acute pain, sensory disturbances, and functional decline.

Recent empirical findings highlight that MS patients often show lower distress tolerance and
greater emotional dysregulation compared to healthy individuals, indicating that these constructs are core
psychosocial vulnerabilities in MS that require targeted intervention (Azami et al., 2019). Other studies
demonstrate that maladaptive responses—especially catastrophizing—play a pivotal role in shaping the
patient's pain experience, amplifying functional disability, and worsening psychological outcomes (zarrabi-
Ajami et al., 2021). Likewise, emotional ambivalence has been identified as a factor that impairs
interpersonal functioning and interferes with adaptive coping mechanisms (Zeinali Siyavashani & Dehghan,
2021). Accordingly, interventions focused on modifying these constructs are increasingly recognized as
essential components of comprehensive MS care.

Psychological interventions such as Acceptance and Commitment Therapy (ACT) have
demonstrated effectiveness in improving emotional regulation, decreasing avoidance, and reducing pain
catastrophizing in MS patients (Alizadeh et al., 2023; Shareh et al., 2019). ACT promotes psychological
flexibility through processes such as acceptance, cognitive defusion, mindfulness, and values-based
action, all of which contribute to improved emotional functioning. Research additionally shows that ACT
may reduce distress and foster better adjustment to chronic illness, with evidence suggesting clinically
meaningful outcomes in populations with chronic pain and neurological disorders (Donisi et al., 2024; Nordin
& Rorsman, 2011). Other studies underscore that ACT can also enhance resilience, emotional functioning,
and quality of life among MS patients (Azizpour et al., 2025; Najafi et al., 2024).

Alongside ACT, neuropsychology-based interventions that integrate cognitive rehabilitation,
emotional regulation training, and self-management strategies have gained attention. Given that MS often
disrupts domains such as attention, working memory, executive functioning, and cognitive flexibility,
interventions that strengthen these functions may indirectly improve emotional stability and reduce
maladaptive cognitive patterns (Cuerda-Ballester et al., 2023). Studies have also demonstrated that cognitive—
emotional rehabilitation programs can reduce emotional dysregulation and enhance post-traumatic growth



in neurological populations (Ebrahimi et al., 2022; Moeinzadeh et al., 2025). Similarly, psychological factors
such as mindfulness, self-efficacy, and emotional expression have been identified as predictors of
improved adjustment, lower distress, and better disease management among MS patients (Dehghan et al.,
2023; Falahichamachar & Razavi, 2023).

Moreover, investigations into disease-related stressors suggest that MS patients often experience
fatigue, pain, and emotional burden in interconnected ways, highlighting the need for interventions that
simultaneously target cognitive, emotional, and behavioral processes (Shareh & Robati, 2021). Complex
interactions between disease symptoms and psychological factors reinforce the conclusion that MS
requires multifaceted treatment models that extend beyond traditional psychotherapy. Epidemiological
and environmental research also indicates that MS prevalence is rising globally, creating an urgent need
for more comprehensive and effective psychosocial interventions (Marsool et al., 2024; Sandesjé et al., 2024;
Schlindwein et al., 2024).

Despite promising findings from ACT, mindfulness-based approaches, and cognitive-emotional
interventions, few studies have directly compared the effectiveness of ACT with an integrated
neuropsychology-based treatment tailored specifically for MS. Considering the multidimensional
challenges faced by MS patients, the current study aimed to address this gap by examining differences in
the effectiveness of a neuropsychology-based therapeutic package and ACT on pain catastrophizing,
distress tolerance, and emotional ambivalence—three major psychological constructs associated with
adaptive functioning in MS.

Thus, the aim of this study was to compare the effectiveness of a neuropsychology-based
therapeutic protocol and Acceptance and Commitment Therapy on pain catastrophizing, emotional
ambivalence, and distress tolerance in individuals with multiple sclerosis.

Methods and Materials

This study adopted a quasi-experimental design with three groups: a neuropsychology-based
intervention group, an ACT group, and a control group. Participants were assessed at three time points:
pre-test, post-test, and a two-month follow-up. A total of 45 individuals diagnosed with multiple sclerosis
were selected through convenience sampling and then randomly assigned to groups.

The neuropsychology-based intervention comprised 12 structured sessions integrating cognitive
rehabilitation (attention, working memory, problem-solving), emotional regulation strategies, mindfulness
exercises, communication skills, fatigue management, and self-monitoring. The ACT group received an
8-session protocol based on Hayes et al. (2013), emphasizing acceptance, mindfulness, values
clarification, and committed action. The control group received no psychological intervention beyond
standard care.

Measurement instruments included validated scales assessing pain catastrophizing, distress
tolerance, and emotional ambivalence. Data were analyzed using mixed-design repeated measures
ANOVA to examine time, group, and interaction effects.

Findings

Results showed significant main effects of time and group, as well as significant time-by-group
interaction effects across all three primary variables.

For pain catastrophizing, the neuropsychology-based group exhibited a substantial reduction from
pre-test to post-test, which remained largely stable at follow-up. The ACT group demonstrated moderate
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reductions, while the control group showed no meaningful change. Subscales including rumination,
magnification, and helplessness followed similar patterns, with the neuropsychology-based protocol
producing the greatest improvements.

Distress tolerance increased significantly in both intervention groups, with the neuropsychology-
based treatment demonstrating larger effect sizes. Improvements in distress absorption, appraisal, and
emotional regulation components were also strongest in the neuropsychology-based group. The ACT
group showed improvements but to a lesser extent.

Emotional ambivalence decreased in both intervention groups, with the neuropsychology-based
treatment again yielding greater reductions. Subscales reflecting ambivalence in expressing positive and
negative emotions showed notable declines among participants receiving the neuropsychology-based
intervention. The control group exhibited no significant changes in any outcome.

Overall, statistical analyses indicated that the neuropsychology-based intervention outperformed
ACT across all measured domains, with effects sustained during follow-up.

Discussion and Conclusion

The findings demonstrate that both treatments effectively reduced maladaptive emotional and
cognitive responses among MS patients; however, the neuropsychology-based intervention produced
more robust and durable outcomes. Its integration of cognitive rehabilitation, emotional regulation
techniques, and behavioral self-management likely contributed to broader improvements across domains.
Given the neurocognitive disruptions characteristic of MS, directly targeting cognitive processes appeared
especially beneficial.

ACT also produced meaningful outcomes, particularly in reducing emotional distress and
enhancing acceptance-based coping, suggesting that its mechanisms of change—psychological flexibility,
mindfulness, and value-oriented action—hold clinical relevance for MS. Nonetheless, ACT’s effects were
comparatively smaller, likely because it emphasizes experiential processes more than cognitive-
neuropsychological skills.

Overall, the results highlight the importance of interventions that address both cognitive and
emotional mechanisms impaired in MS. Developing integrative models that combine elements of ACT
with neuropsychological rehabilitation may offer optimal clinical benefits. The study provides evidence
supporting the incorporation of neuropsychology-based protocols into standard psychological care for MS
patients.
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