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Abstract

This study aimed to examine whether illness perception mediates the
relationship between MS symptom severity and quality of life, and whether
cognitive fusion moderates this mediating pathway. In this cross-sectional
descriptive-correlational study, 357 individuals with MS in Tehran completed
the MSIS-29, Brief lliness Perception Questionnaire, WHOQOL-BREF, and
the Cognitive Fusion Questionnaire. Data were analyzed using Pearson
correlations and a moderated mediation model via PROCESS macro version
4.2. Symptom severity showed significant positive correlations with illness
perception (r = .65, p <.001) and cognitive fusion (r = .32, p <.001), and a
significant negative correlation with quality of life (r=—.67, p <.001). lliness
perception mediated the effect of symptom severity on quality of life;
however, this indirect effect was significant only at low levels of cognitive
fusion (b = —.17, p = .028) and nonsignificant at moderate and high levels.
lliness perception and cognitive fusion play central roles in shaping quality of
life in MS. High cognitive fusion diminishes the impact of modifying illness
perceptions; thus, interventions should prioritize reducing cognitive fusion
before targeting illness perceptions.

Keywords: Multiple sclerosis, quality of life, illness perception, cognitive
fusion, moderated mediation
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I, multiple sclerosis (MS)

2. central nervous system (CNS)

3. health related quality of life (HRQoL)

4, Leventhal's Common-Sense Model (CSM) of self-regulation
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EXTENDED ABSTRACT

Introduction

Multiple sclerosis (MS) is a chronic neurological disorder characterized by immune-mediated damage to the
central nervous system, resulting in a wide range of physical, cognitive, and psychological symptoms that
substantially disrupt daily functioning and long-term well-being (Costello et al., 2024). As symptoms
progress, individuals increasingly rely on others for daily activities, leading to pronounced declines in overall
quality of life (QoL) (Marafioti et al., 2024). Quality of life, a multidimensional construct reflecting physical,
psychological, social, and environmental well-being, is often severely affected in MS and is consistently lower
in these patients compared with both the general population and individuals with other chronic illnesses
(Costello et al., 2024; Jeng et al., 2025; Maggino, 2024). Managing QoL in MS is further complicated by
the disease’s unpredictable course, heterogeneity of symptoms, and the interplay between physical disability
and psychological interpretations of illness (Bogosian et al., 2022).

To explain how individuals understand, respond to, and cope with chronic illness, the Common-Sense Model
(CSM) of self-regulation provides a foundational framework describing how people form cognitive and
emotional representations of their condition (Hagger & Orbell, 2022; Leventhal et al., 2016). lliness
perception includes beliefs regarding identity, causes, consequences, timeline, and controllability of the
condition, and these representations shape coping behaviors and health outcomes (Davenport et al., 2024;
Leventhal et al., 2016). Research shows that negative illness perceptions are strongly associated with poorer
psychological adjustment and reduced QoL in MS and other chronic conditions (Bassi et al., 2020; Bogosian
et al., 2022; Dennison et al., 2009).

Beyond illness perception, cognitive fusion—a key construct in Acceptance and Commitment Therapy
(ACT)—refers to rigid entanglement with one’s thoughts such that internal experiences are interpreted as
literal truths rather than transient mental events (Steven C. Hayes et al., 2025). When individuals are highly
fused with catastrophic or inflexible illness-related thoughts, psychological distress intensifies and QoL is
compromised (Pakenham et al., 2025). Cognitive fusion has been associated with increased avoidance,
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heightened emotional distress, and reduced adaptive functioning among people with MS and related
neurological disorders (Pakenham et al., 2025; Zahraie et al., 2018). Studies also indicate that fusion may
amplify maladaptive interpretations of illness and interact with threat perceptions, thereby influencing anxiety,
depression, and overall adjustment (Guzman et al., 2021; Pakenham & Giovannetti, 2024).

Despite extensive work onillness perception and cognitive fusion as independent determinants of QoL, limited
research has examined whether fusion alters the mediating role of illness perception in the link between
symptom severity and QoL. The present study therefore sought to investigate a moderated mediation model in
which illness perception mediates the relationship between MS symptom severity and QoL, while cognitive
fusion moderates both perception and outcome pathways. Consistent with CSM and ACT frameworks, the
study hypothesized that illness perception would explain part of the association between symptom severity and
QoL, and that this mediating effect would be stronger at lower levels of cognitive fusion.

Methods and Materials

This descriptive-correlational study employed a cross-sectional design and included 357 individuals diagnosed
with MS residing in Tehran. Participants were recruited through online survey dissemination targeted at MS
communities, including hospital-based referrals and virtual patient groups. Data were collected using
standardized measures: the Multiple Sclerosis Impact Scale (MSIS-29) to assess symptom severity, the Brief
lliness Perception Questionnaire (BIPQ) to measure illness representation, the WHOQOL-BREF to assess
quality of life, and the Cognitive Fusion Questionnaire (CFQ) to evaluate cognitive fusion.

Participants ranged in age from early adulthood to late middle age, with varying durations since diagnosis and
diverse demographic backgrounds. Eligibility criteria required confirmed MS diagnosis, absence of other
chronic or substance-related disorders, completion of standard treatment for at least three months, and
willingness to participate. Data collection was conducted electronically, and quality checks ensured accuracy,
readability, and ethical standards.

Statistical analyses included descriptive indices, Pearson correlations, and a moderated mediation analysis
using PROCESS macro Model 58. This model tested whether illness perception mediated the relationship
between symptom severity and QoL and whether cognitive fusion moderated (a) the effect of symptom severity
on illness perception, and (b) the indirect effect of symptom severity on QoL through illness perception.
Bootstrapping (5000 resamples) was used for inference testing.

Findings

Descriptive and correlational analyses showed that MS symptom severity had a strong positive correlation
with illness perception (r = .65, p <.001) and a moderate positive correlation with cognitive fusion (r = .32, p
<.001). Symptom severity also demonstrated a strong negative correlation with quality of life (r = —.67, p <
.001). lliness perception was positively associated with cognitive fusion (r = .36, p < .001) and negatively
associated with quality of life (r = —.52, p <.001). Cognitive fusion likewise showed a significant negative
correlation with quality of life (r = —.42, p < .001).

Regression results indicated that symptom severity significantly predicted illness perception (b = 1.89, SE =
.27, p < .001) and that cognitive fusion also significantly predicted illness perception (b = .80, SE = .24, p <
.001). A significant interaction between symptom severity and cognitive fusion (b = —.17, SE = .08, p =.028)
confirmed that cognitive fusion moderated the effect of symptom severity on illness perception. Conditional
effects revealed that symptom severity predicted illness perception at all fusion levels:

* Low fusion (1.90): b =1.57, SE =.14, p<.001

* Moderate fusion (3.29): b= 1.33, SE=.09, p <.001

* High fusion (4.29): b= 1.16, SE= .12, p <.001

When predicting quality of life, symptom severity (b = —.56, SE = .12, p <.001) and cognitive fusion (b = —
.30, SE =.08, p =.002) were significant predictors. lllness perception, however, did not independently predict
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quality of life (b =—-.05, SE = .05, p =.364). Interaction terms between illness perception and cognitive fusion
were also nonsignificant.

The moderated mediation analysis revealed that the indirect effect of symptom severity on quality of life
through illness perception was significant only at low levels of cognitive fusion. At:

* Low fusion (1.90): indirect effect = —.05, SE = .04, 95% CI [-.13, —.02]

* Moderate fusion (3.29): indirect effect = —.03, SE = .02, 95% CI [-.08, .01]

* High fusion (4.29): indirect effect = —.02, SE = .03, 95% CI [-.09, .03]

Thus, illness perception mediated the relationship between symptom severity and quality of life only when
cognitive fusion was low, while the indirect pathway became nonsignificant at moderate or high levels of
cognitive fusion.

Discussion and Conclusion

This study contributes to understanding the complex mechanisms through which MS symptom severity affects
quality of life by integrating constructs from the Common-Sense Model and Acceptance and Commitment
Therapy. Findings indicated that iliness perception mediates the relationship between symptom severity and
QoL, but this mediating effect depends on the individual’s level of cognitive fusion. Specifically, individuals
with low fusion showed a significant indirect effect, meaning that their beliefs and interpretations about the
illness meaningfully transmitted the impact of symptom severity onto QoL. In contrast, at moderate or high
levels of fusion, the mediating role of illness perception diminished, suggesting that rigid entanglement with
distressing thoughts may overshadow the influence of iliness representations.

These findings imply that cognitive fusion may function as a dominant psychological factor in determining
well-being among individuals with MS. When fusion is high, QoL may be influenced more by pervasive
maladaptive thought patterns—such as catastrophizing or helplessness—than by specific cognitive evaluations
of illness. Conversely, individuals with lower fusion appear more sensitive to changes in illness perception,
making cognitive-behavioral interventions that target illness beliefs more effective for them.

The results also support theoretical expectations that perception-based mechanisms play a pivotal role in
adjustment to chronic illness, but only when individuals possess sufficient psychological flexibility to reflect
on and modify their illness-related beliefs. When fusion is low, interventions that reshape illness
representations (e.g., cognitive restructuring, educational approaches) may have strong beneficial effects.
However, when fusion is high, such interventions may be insufficient without first addressing the rigid thought-
behavior patterns that interfere with adaptive coping.

Overall, this study highlights the need for tailored interventions in MS care that consider both illness perception
and cognitive fusion. Improving QoL may require different treatment pathways depending on the patient’s
cognitive flexibility. For individuals with high fusion, ACT-based techniques that promote defusion,
mindfulness, and values-based action may be essential prerequisites before addressing illness perceptions. For
individuals with lower fusion, modifying illness beliefs may have more immediate benefits. These findings
underscore the potential advantage of integrating cognitive-behavioral and ACT-based strategies to optimize
quality-of-life outcomes for people with MS.
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