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Abstract

Purpose: The present study aimed to evaluate the fit of a structural model examining the mediating
role  of physical  activity and worryin  the  relationship  between metacognitive
beliefs and intolerance of uncertainty with health anxiety in athletes.

Methods: This research employed a descriptive-correlational design. The statistical population
consisted of all student-athletes in the city of Arak. A sample of 320 participants was selected using
a convenience sampling method. Data were collected using the Health Anxiety Questionnaire
(Salkovskis et al., 2002), the Penn State Worry Questionnaire (Meyer et al., 1990), the Metacognitions
Questionnaire-30 (Wells & Cartwright-Hatton, 2004), and the Intolerance of Uncertainty Scale
(McLeod et al., 2009). Data were analyzed using structural equation modeling.

Results: The findings indicated that the indirect path coefficients between metacognitive
beliefs and health anxiety, as well as between intolerance of uncertainty and health anxiety, through
the mediators of physical activity and worry, were positive and statistically significant (P< 0.01).
Conclusion: Designing psychological and training interventions that simultaneously target worry
regulation and the promotion of an active lifestyle may contribute to improving athletes’ mental
health.
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Extended Abstract
Background and Purpose

Health anxiety among athletes is an
increasingly prevalent phenomenon,
manifesting as excessive worry about physical
condition, injuries, or potential consequences
of sporting activities. This type of anxiety not
only disrupts focus and athletic performance
but may also lead to avoidance of training,
decreased motivation, and reduced quality of
athletic life. In competitive environments
where performance pressure is high, the
likelihood of experiencing and sustaining
health anxiety increases, highlighting the
necessity of examining its associated cognitive
and psychological factors.

Intolerance of uncertainty is one key cognitive
factor that can render athletes more sensitive
and vulnerable to bodily symptoms.
Individuals with low tolerance for ambiguity
perceive any vague or uncertain bodily sign as
a potential threat and respond by engaging in
persistent health-related worry to resolve this
uncertainty. This heightened sensitivity to
unknown conditions creates a cycle of anxiety
and excessive bodily monitoring, which can
exacerbate health anxiety and disrupt training
and athletic performance.

Metacognitive beliefs, particularly those
emphasizing excessive bodily monitoring, the
uncontrollability of thoughts, and the
perceived danger of rumination, play a
significant role in the development and
amplification of health anxiety in athletes.
Individuals holding such beliefs tend to
interpret every bodily symptom as threatening,
attributing it to injury or illness, which leads to
persistent worry and heightened sensitivity to
physical  health.  These  maladaptive
metacognitive patterns can create a cycle of
threat-focused  attention and  anxiety,
ultimately affecting both athletic performance
and mental well-being in athletes.
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One type of anxiety is health anxiety, also
known as hypochondriasis, which involves an
individual’s preoccupation with erroneous
beliefs or a perceived serious and progressive
illness, and represents a disorder that imposes
a considerable burden on healthcare services.
Health is one of the most important sources of
peace of mind in life, influencing an
individual’s ability to care for themselves and
their family; therefore, it is unsurprising that
many people occasionally experience thoughts
and concerns related to their health. Health
anxiety among athletes is an increasingly
prevalent phenomenon, manifesting as
excessive worry about physical condition,
injuries, or potential consequences of sporting
activities. This type of anxiety not only
disrupts focus...

Worry, as a core component of negative
cognitive processes, can play a crucial role in
exacerbating health anxiety among athletes.
When athletes become engaged in persistent
worries about injury, physical condition, or
potential consequences of sporting activities,
their attention becomes excessively focused
on bodily sensations. This excessive focus not
only amplifies the perceived threat of physical
symptoms but also creates a cycle of anxiety
and continuous bodily monitoring, ultimately
leading to increased health anxiety and
impaired  psychological and  athletic
functioning.

Physical activity, as a natural emotion-
regulation strategy, can play an important role
in reducing athletes’ health anxiety. Regular
exercise, by decreasing physical tension,
improving mood, and modulating stress-
related physiological systems, helps athletes
interpret bodily sensations as less threatening.
Additionally, the increased sense of bodily
control and self-efficacy derived from
physical activity can reduce health-related
worry and, consequently, significantly lower
levels of health anxiety.
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In recent years, health anxiety has emerged as
a significant  psychological challenge,
particularly among athletes—a challenge that
can disrupt athletic performance, mental
health, and even adherence to training.
Evidence indicates that  maladaptive
metacognitive beliefs and intolerance of
uncertainty are key factors in the development
and maintenance of health anxiety, yet the
precise mechanisms through which these
variables exert their effects remain unclear.
Given that physical activity can have
protective and regulatory roles in emotional
and cognitive processes, investigating the
potential mediating role of physical activity
and worry in this relationship becomes
essential.

Maladaptive metacognitive beliefs and
intolerance of uncertainty can influence worry
and physical activity by affecting cognitive
and emotional regulation processes. Athletes
who hold maladaptive  metacognitive
beliefs—such as a tendency for excessive
monitoring of  bodily symptoms or
magnification of thought outcomes—are
prone to engaging in repetitive thought cycles
and chronic worry. These cycles drain
psychological energy and reduce the
motivation and focus necessary for physical
activity. On the other hand, intolerance of
uncertainty leads individuals to perceive
situations with unpredictable outcomes as
threatening, prompting them to avoid
activities such as exercise, which may involve
new or unpredictable bodily sensations.

Overall, these two factors—by increasing
worry and reducing engagement in physical
activity—can create pathways that ultimately
impact mental health and levels of health
anxiety. However, few studies have
comprehensively integrated these cognitive,
emotional, and behavioral variables into a
unified model. Therefore, the present study
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employs structural equation modeling (SEM)
to investigate the mediating mechanisms of
physical activity and worry in the relationship
between metacognitive beliefs and intolerance
of uncertainty with health anxiety among
athletes, thereby providing a deeper
understanding of the factors influencing
athletes” mental health. Accordingly, the
primary research question addressed in this
study is: Do physical activity and worry
mediate the relationship between
metacognitive beliefs and intolerance of
uncertainty with health anxiety in athletes?

Materials and Methods

The present study employed a descriptive
correlational design. The statistical population
consisted of all student athletes in the city of
Arak. From this population, 320 participants
were selected using a convenience sampling
method. The research instruments included the
Health Anxiety Questionnaire by Salkovskis
et al. (2002), the Penn State Worry
Questionnaire by Meyer et al. (1990), the
Metacognitions Questionnaire-30 (MCQ-30)
by Wells and Cartwright-Hatton (2004), and
the Intolerance of Uncertainty Scale — Version
2 (IUS-2) by McLeod (2009). Data analysis
was conducted using structural equation
modeling (SEM).

Results

In the present study, the direct path
coefficients between metacognitive beliefs
(B=0.467, p=0.001), intolerance of uncertainty
(B=0.489, p=0.001), and worry (B= 0.529,
p=0.001) with health anxiety were positive
and statistically significant at the 0.01 level.
The direct path coefficient between physical
activity and health anxiety (B=-0.447,
p=0.001) was negative and significant at the
0.01 level. Regarding indirect effects, the path
from metacognitive beliefs to health anxiety
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through physical activity ($=0.106, p=0.001)
and through worry (f=0.300, p=0.001) was
positive and significant at the 0.01 level.
Similarly, the indirect path from intolerance of
uncertainty to health anxiety through physical
activity (f=0.152, p=0.001) and through worry
(B=0.266, p=0.001) was positive and
significant at the 0.01 level.

Conclusion

The results of the study indicated that physical
activity and worry, as two mediating variables,
can explain the pathway through which
intolerance of uncertainty affects health
anxiety. Athletes with lower tolerance for
ambiguous situations tend to interpret bodily
sensations or health-related information as
more threatening. This pattern gives rise to a
cycle of excessive threat monitoring,
heightened sensitivity to bodily symptoms,
and exaggerated cognitive  processing
regarding health status. Therefore, intolerance
of uncertainty provides a cognitive context
that predisposes individuals to experience
health anxiety; however, this effect is not
necessarily direct and operates through other
variables, including worry and levels of
physical activity.

On one hand, worry, as a maladaptive
cognitive strategy, acts as an amplifier,
strengthening the link between intolerance of
uncertainty and health anxiety. That is, the
more sensitive an individual is to ambiguous
situations, the more intense the cycle of
repetitive health-related worries becomes,
leading to higher levels of anxiety. On the
other hand, physical activity can serve as a
protective mediator. Exercise, by reducing
bodily tension, enhancing emotion regulation,
and increasing perceived control, mitigates the
negative impact of intolerance of uncertainty
on health anxiety. Thus, the findings suggest
that promoting physical activity and
interventions aimed at reducing worry can be
effective strategies for managing the adverse
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effects of intolerance of uncertainty on
athletes’ health anxiety.

Moreover, maladaptive metacognitive beliefs
and low tolerance of uncertainty lead
individuals to excessively process thoughts
and bodily sensations, driving them toward
recurrent  health-related  worries.  Such
cognitive patterns increase sensitivity to
bodily cues and the likelihood of interpreting
these cues as threatening. Consequently,
athletes who exhibit maladaptive
metacognitive beliefs and high intolerance of
uncertainty are more prone to elevated health
anxiety unless other factors moderate or
mediate this pathway. Physical activity and
worry can act as two such mediating pathways.
Physical activity, by reducing physiological
tension, improving emotion regulation, and
enhancing the sense of bodily control, can
decrease the impact of negative metacognitive
beliefs on health anxiety. Conversely, worry,
as a repetitive cognitive process, serves as an
amplifying  mediator  through  which
maladaptive  metacognitive  beliefs and
intolerance of uncertainty contribute to health
anxiety. Therefore, if athletes fail to manage
their worries or engage in insufficient physical
activity, the likelihood that maladaptive
beliefs will lead to heightened health anxiety
increases.  This  perspective  highlights
supportive physical activity and maladaptive
worry as two key pathways explaining how
cognitive factors affect health anxiety.

The results suggest that promoting physical
activity and implementing strategies to reduce
worry can attenuate the impact of maladaptive
metacognitive beliefs and intolerance of
uncertainty on athletes’ health anxiety.
Accordingly, designing psychological and
training interventions that simultaneously
target worry regulation and the promotion of
an active lifestyle may contribute to improving
athletes’ mental health.
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4. Metacognitive Beliefs

5. Health Anxiety Inventory

6. Penn State Worry Questionnaire
7. Metacognition Questionnaire-30
8. Ambiguity Tolerance Scale-11
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