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Abstract:

Obijective: The present study aimed to develop a predictive model of treatment adherence based on
psychological flexibility with the mediating role of positive and negative meta-emotions in patients
with multiple sclerosis (MS) attending MS centers in Isfahan.

Methods and Materials: The research employed a correlational design using structural equation
modeling (SEM) and was applied in terms of its objective. The statistical population included MS
patients who visited MS centers in Isfahan. Based on the research objectives, variables, and using
convenience sampling, a sample of 285 participants was selected. The study utilized the Medication
Adherence Questionnaire by Madanlou (2013), the Psychological Flexibility Questionnaire by
Dennis and Vander Wal (2010), the Self-Compassion Scale by Reiss et al. (2011), and the Positive
and Negative Meta-Emotions Questionnaire by Mitmansgruber et al. (2009) for data collection. To
assess the research model, the two-step method proposed by Anderson and Gerbing (1988) was
used, and the model was constructed accordingly. It is worth noting that all analyses were conducted
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Published: 29 September 2025 Findings: The findings indicated that psychological flexibility and positive meta-emotions

positively predicted treatment adherence, while negative meta-emotions negatively predicted it.

@ Furthermore, according to the bootstrap test results, psychological flexibility exerted an indirect
ag,@mg positive effect on treatment adherence through the mediating role of positive and negative meta-
Copyright: © 2025 by the authors. €motions with a coefficient of 0.22, which was statistically significant at the 0.01 level. This effect
highlights the mediating role of both positive and negative meta-emotions.
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Conclusion: The findings indicate that psychological flexibility, through positive and negative

meta-emotions, plays a significant role in enhancing treatment adherence in MS patients and can

serve as a foundation for targeted psychological interventions.
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Extended Abstract

Introduction

Advancements in science and technology, improvements
in public health literacy, and increased access to medical
services have all contributed to longer life expectancies and
a reduction in infectious diseases (Arican, 2025).
Simultaneously, the spread of urbanization and shifts in
lifestyle have transformed the global health landscape by
elevating the prevalence of chronic diseases (Seyed Fatemi
et al., 2018). According to the World Health Organization
(2013),

conditions, asthma, chronic pulmonary disorders, kidney

chronic  diseases—such as cardiovascular
failure, and diabetes—are illnesses that persist for over three
to six months, often requiring long-term management.
Among these, Multiple Sclerosis (MS) stands out as a
chronic autoimmune inflammatory disease affecting over
2.3 million individuals worldwide (Soundy et al., 2016). It is
the most common disabling neurological condition in adults
and typically presents between the ages of 20 to 40, with
women being two to three times more likely to be diagnosed
than men (Davies et al., 2015; Dennis & Vander Wal, 2010;
Heller & Taylor, 2017).

Iran ranks among the top ten countries in terms of MS
prevalence, with Isfahan, Tehran, and Qom having the
highest rates. For instance, in 2015, the MS prevalence in
Isfahan was reported at 90 per 100,000—higher than the
global average (Azizpour et al., 2025; Bidadian et al., 2020).
One of the key factors in effectively managing chronic
diseases like MS is treatment adherence, which refers to the
extent to which a patient's behavior aligns with medical
recommendations regarding medication intake, dietary
guidelines, and lifestyle changes (Shojai & Mahmoudi,
2021). Treatment adherence is often compromised by a
range of factors including socio-economic status, the
complexity of the treatment regimen, characteristics of the
healthcare system, and individual psychological variables

(Mansfield, 2018; Tan, 2020; Zomahoun et al., 2016).

Among  psychological ~ factors, cognitive and
psychological flexibility play a pivotal role in promoting
adaptive behaviors. Cognitive flexibility is the mental ability
to switch between thinking about two different concepts or
to think about multiple concepts simultaneously. It is
considered essential for coping with changing environments,
decision-making, and creativity (Huber et al., 2019; Moradi
et al.,, 2019). Studies have shown that higher cognitive
flexibility is associated with better emotional regulation and
psychological health (Carbonella & Timpano, 2016).
Another crucial psychological construct is meta-emotion,
which refers to the emotions that individuals experience
about their own emotions. These are typically categorized as
positive (e.g., compassion, interest) or negative (e.g., shame,
anger), and significantly affect emotional well-being and
behavioral responses (Pauketat et al., 2019; Predatu et al,,
2020; Vujanovic et al., 2016).

Considering the high prevalence of MS and the essential
role of treatment adherence in disease management, this
study investigates whether psychological flexibility can
predict treatment adherence in MS patients, and whether this
relationship is mediated by positive and negative meta-
emotions. The objective is to provide a theoretically
grounded model that can inform psychological interventions
to improve adherence rates among MS patients in Isfahan.

Methods and Materials

This study employed a correlational design using
structural equation modeling (SEM), with the goal of
developing an applied predictive model. The statistical
population included MS patients attending specialized
centers in Isfahan. A sample of 285 participants was selected
through convenience sampling. Inclusion criteria involved
being diagnosed with MS, aged between 20 and 55, and
having no comorbid psychiatric or chronic conditions
requiring additional medication.

Data were collected using four validated instruments: the
Medication Adherence Questionnaire (Madanlou, 2013), the
Psychological Flexibility Questionnaire (Dennis & Vander
Wal, 2010), the Self-Compassion Scale (Reiss et al., 2011),
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and the Meta-Emotion Scale (Mitmansgruber et al., 2009).
All participants provided informed consent.

Data analysis was conducted using AMOS version 24.
Descriptive statistics (mean, standard deviation, skewness,
kurtosis) were used to assess distribution characteristics,
while inferential statistics such as regression coefficients and
fit indices were used to evaluate the SEM model.
Bootstrapping procedures were used to test indirect effects.

Findings

Descriptive analysis showed that the distribution of the
variables was within acceptable ranges for skewness (£3)
and kurtosis (<10), confirming normal distribution
assumptions. The mean treatment adherence score was the
highest among all variables. Gender-wise, 55% of
participants were male. The age group 51-65 had the highest
frequency (53%), and those with a high school education or
less comprised the majority (53%).

Model fit indices confirmed that the SEM model had
acceptable fit: */df = 1.49, GF1=0.914, AGFI =0.901, CFI
= 0.962, IFI = 0.964, and RMSEA = 0.042. The model's
overall predictive power for treatment adherence was strong
(R2=0.63).

Regression analysis indicated that psychological
flexibility significantly predicted treatment adherence in
patients with multiple sclerosis (MS). Specifically,
psychological flexibility demonstrated a positive and
statistically significant effect on treatment adherence with a
standardized regression coefficient (B = 0.28, p < 0.01),
accounting for a considerable portion of the variance in
adherence outcomes. Additionally, both types of meta-
emotions—positive and negative—emerged as significant
predictors: positive meta-emotions showed a positive
relationship with adherence (B = 0.38, p < 0.01), while
negative meta-emotions had a negative predictive effect (B =
-0.26, p < 0.01). These findings support the hypothesis that
emotional processing styles are essential components in
shaping patients’ commitment to prescribed therapeutic
regimens. Notably, the indirect path from psychological

flexibility to treatment adherence through the mediating role

of meta-emotions was also confirmed. The bootstrapping
analysis revealed that the indirect effect (B = 0.22) was
statistically significant (p < 0.01), with confidence intervals
excluding zero, thus affirming the mediational role of both
positive and negative meta-emotions. The final structural
model demonstrated good fit indices (e.g., CFI = 0.962,
RMSEA = 0.042), validating the robustness of the proposed
model.

Discussion and Conclusion

This study provides empirical support for a conceptual
framework linking psychological flexibility and treatment
adherence via the mediating effects of positive and negative
meta-emotions in MS patients. The results highlight the
critical role of cognitive-emotional mechanisms in health
behavior, especially in chronic illness management. Patients
with greater psychological flexibility are more capable of
regulating their emotional responses to stressful medical
conditions, enabling them to adhere more effectively to
complex and prolonged treatment protocols. Moreover,
those who experience and manage positive meta-emotions
are likely to engage in proactive coping behaviors, while
those who struggle with negative meta-emotions may exhibit
resistance or avoidance tendencies that hinder treatment
compliance.

The findings also offer practical insights for
psychological interventions aimed at improving adherence.
Specifically, they suggest that fostering cognitive flexibility
and enhancing positive emotional processing could be viable
strategies in psychological therapy for MS patients.
Integrative approaches such as Acceptance and Commitment
Therapy (ACT), which target both cognitive defusion and
emotion regulation, might be particularly beneficial in this
context. Furthermore, the model demonstrates how
emotional reactivity and interpretation of one's emotions
(i.e., meta-emotions) can serve as both barriers and
facilitators to health-promoting behaviors.

In sum, this study contributes to the growing body of
research emphasizing the interplay between cognition,

emotion, and health behavior. By focusing on a vulnerable
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clinical population with a chronic neurological condition, the
research underscores the importance of psychological
resources in disease management. It offers a nuanced
perspective that moves beyond traditional models of
adherence, which often center solely on external or
behavioral factors, by incorporating internal psychological
dynamics.

The study also acknowledges several limitations. The
sample was restricted to MS patients attending treatment
centers in Isfahan, which may limit the generalizability of
the results to other regions or clinical populations.
Furthermore, the cross-sectional design precludes causal
inferences, and the reliance on self-report measures may
introduce biases related to social desirability or inaccurate
recall. Future research should consider longitudinal or
experimental designs to more robustly test the causal
pathways implied by the model.

Future investigations could extend the current findings by
exploring whether similar mechanisms apply to other
chronic diseases such as diabetes, rheumatoid arthritis, or
chronic Additionally,

kidney disease. incorporating

physiological or neurobiological measures of emotional
regulation and flexibility may enrich the current
psychological model. Broadening the scope of emotional
mediators, including constructs such as emotional
granularity or affective forecasting, could further clarify the
mechanisms at play.

In terms of practical implications, clinicians and health
educators should consider integrating psychological
flexibility training into routine care for MS patients.
Programs designed to foster emotional awareness, enhance
acceptance of difficult feelings, and reduce avoidance
behaviors could strengthen patients’ commitment to
treatment.  Furthermore, educational —materials and
therapeutic interventions should be culturally tailored and
accessible, especially considering the unique emotional and
cognitive challenges faced by patients living with MS in
different sociocultural settings. Ultimately, this research
underscores the value of interdisciplinary collaboration
between psychological and medical professionals in

improving treatment outcomes for chronic illness patients.
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