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Abstract

The present study aimed to investigate the mediating role of metacognitive beliefs and worry in the relationship between intolerance of
uncertainty and health anxiety in female breast cancer survivors. This study employed a descriptive correlational design. The statistical
population consisted of all women who had recovered from breast cancer in the city of Sirjan in 2024. From this population, 216 women
were selected through convenience sampling. The research instruments included the Health Anxiety Questionnaire developed by
Salkovskis et al. (2002), the Penn State Worry Questionnaire by Meyer et al. (1990), the Metacognition Questionnaire-30 (MCQ-30) by
Wells and Cartwright-Hatton (2004), and the Intolerance of Uncertainty Scale—Version 2 (1US-2) by McLean (2009). Data were analyzed
using structural equation modeling (SEM). The results indicated that worry significantly and positively mediated the relationship between
intolerance of uncertainty and health anxiety (f = 0.081, p = 0.028). Metacognitive beliefs also significantly and positively mediated the
relationship between intolerance of uncertainty and health anxiety (p = 0.072, p=0.039). It appears that as the level of uncertainty tolerance
increases in these women, they experience lower levels of metacognitive beliefs and worry, and consequently, reduced health anxiety.
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Extended Abstract
Introduction

In recent decades, breast cancer has become one of the most common and psychologically demanding illnesses
among women worldwide. The psychological consequences of cancer, especially following remission, often
linger long after medical recovery. Among these, health anxiety—a persistent and excessive worry about one’s
health—is increasingly recognized as a significant burden on the quality of life of cancer survivors (Polat,
2025). Health anxiety not only includes fears of recurrence but also the misinterpretation of bodily symptoms
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and catastrophic thinking about potential diseases (Bailey & Wells, 2015). These concerns are frequently
rooted in cognitive and metacognitive processes, including how individuals perceive and regulate their
thoughts, uncertainties, and perceived risks.

Two core psychological constructs—intolerance of uncertainty (1U) and metacognitive beliefs (MCBs)—have
received considerable attention in this context. Intolerance of uncertainty refers to an individual’s tendency to
react negatively on an emotional, cognitive, and behavioral level to uncertain situations and events (Kraemer
et al., 2016). It has been identified as a key transdiagnostic factor that predicts worry and anxiety-related
disorders (Thielsch et al., 2015). Particularly in breast cancer survivors, the experience of ambiguity related
to future recurrence, unknown bodily symptoms, and medical uncertainties makes 1U a central psychological
concern (Mohamadi Nia & Nasehi, 2023).

On the other hand, metacognitive beliefs represent the thoughts individuals hold about their own thoughts,
such as beliefs about the uncontrollability and danger of worrying. These beliefs are central to Wells’
metacognitive theory of emotional disorders, which suggests that maladaptive metacognitive beliefs contribute
to the persistence of pathological worry and anxiety (Bailey & Wells, 2015; Salguero et al., 2019).
Specifically, positive metacognitive beliefs (e.g., “worry helps me cope”) and negative metacognitive beliefs
(e.g., “my worry is uncontrollable and harmful”) are believed to initiate and maintain cognitive-attentional
syndrome (CAS), thereby exacerbating anxiety disorders (Mohammadkhani et al., 2022).

Empirical studies have confirmed the mediating role of metacognitive beliefs and worry in the association
between IU and mental health outcomes. For instance, (Partovi Pirooz et al., 2022) demonstrated that 1U is
significantly associated with anxiety sensitivity and health anxiety via mediators such as rumination. Likewise,
(Soleimani Nameqi et al., 2023) found that metacognitive beliefs and health anxiety are important
psychological factors influencing treatment adherence in cancer patients. In parallel, (Ardestani et al., 2022)
provided evidence for the effectiveness of metacognitive therapy in reducing IU and maladaptive beliefs in
patients with obsessive-compulsive disorder.

Despite these insights, few studies have comprehensively examined how IU may indirectly contribute to health
anxiety through metacognitive beliefs and worry among breast cancer survivors. Since this population uniquely
confronts ongoing concerns about medical ambiguity and vulnerability to illness, understanding the
psychological mechanisms underlying their health anxiety is critical. Therefore, the present study aimed to
investigate whether worry and metacognitive beliefs mediate the relationship between intolerance of
uncertainty and health anxiety in women who have recovered from breast cancer. We hypothesized that higher
IU would predict greater health anxiety through increased worry and maladaptive metacognitive beliefs.
Methods and Materials

This descriptive-correlational study involved 216 female breast cancer survivors living in Sirjan, Iran, during
2024. Participants were selected through convenience sampling. Inclusion criteria were age above 18, at least
a high school education, no current physical disability or chronic illness, no hospitalization or psychiatric
medication in the past year, and no ongoing psychotherapy.

Data were collected using the following instruments: the Health Anxiety Inventory (HAI), the Penn State
Worry Questionnaire (PSWQ), the Metacognition Questionnaire-30 (MCQ-30), and the Intolerance of
Uncertainty Scale—Version 2 (1US-2). All instruments had previously demonstrated acceptable reliability and
validity in Persian-speaking populations.

Participants were recruited via online invitations shared in social media channels. Those who met inclusion
criteria completed online consent forms and filled out the questionnaires via secure links. Data collection took
place over a 3-month period. Structural Equation Modeling (SEM) with Maximum Likelihood Estimation was
employed to analyze the direct, indirect, and total effects among the study variables. SPSS and AMOS software
were used for statistical procedures.
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Findings

Descriptive statistics confirmed the normality of the data distribution and the absence of multicollinearity.
Participants’ ages ranged from under 22 to over 38, with most falling in the 28—37 age bracket.

The SEM analysis showed that intolerance of uncertainty significantly predicted health anxiety directly (f =
0.124, p =0.016), and indirectly through worry (B = 0.081, p = 0.028) and metacognitive beliefs (B = 0.072, p
= 0.039). The total effect of IU on health anxiety was significant (f = 0.278, p = 0.001). Additionally, 1U
significantly predicted worry (p = 0.325, p = 0.002) and metacognitive beliefs (8 = 0.202, p = 0.001), and both
worry (f = 0.250, p = 0.001) and metacognitive beliefs ( = 0.360, p = 0.001) significantly predicted health
anxiety.

Model fit indices confirmed the suitability of both measurement and structural models (e.g., RMSEA = 0.072;
CFI=0.968; y*/df = 2.96).

The Sobel test also confirmed the significance of both indirect paths. Worry and metacognitive beliefs
significantly mediated the relationship between 1U and health anxiety.

Discussion and Conclusion

The findings of this study support the hypothesized model and align with contemporary cognitive and
metacognitive theories of anxiety. Specifically, the results underscore that the pathway from intolerance of
uncertainty to health anxiety is not merely direct, but is significantly mediated by worry and dysfunctional
metacognitive beliefs. This pattern highlights the complex psychological mechanisms that sustain health-
related fears in cancer survivors.

Worry, as a key cognitive process, amplifies attention to ambiguous health-related cues, leading to increased
anxiety and preoccupation with bodily symptoms. Individuals with high IU are more likely to interpret
uncertain physical sensations as signs of illness and rely on worry as a maladaptive coping strategy. Similarly,
negative metacognitive beliefs about the uncontrollability and danger of worry contribute to the perpetuation
of health anxiety. Once worry becomes chronic and individuals believe it is uncontrollable, it reinforces threat
perceptions and hinders emotional regulation.

These findings emphasize the clinical relevance of metacognitive and uncertainty-focused interventions in
cancer aftercare programs. Treatments such as Metacognitive Therapy (MCT) or Acceptance-Based Cognitive
Therapy, which directly target maladaptive beliefs and 1U, may offer effective means of reducing health
anxiety in this vulnerable population.

By advancing our understanding of the psychological correlates of health anxiety among breast cancer
survivors, this study contributes to the growing body of literature advocating for integrated psycho-oncological
support services. Addressing metacognitive vulnerabilities and teaching tolerance for uncertainty could play a
key role in post-treatment psychological resilience.

In sum, the study provides empirical support for a mediated model in which intolerance of uncertainty
contributes to health anxiety indirectly via worry and maladaptive metacognitive beliefs. These findings
advocate for early psychological screening and targeted intervention efforts to improve mental health outcomes
in breast cancer survivors.
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