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Purpose: Migraine headaches are often associated with complex psychological 

factors that can influence pain perception. This study aims to explore the pain 

perception model in individuals with migraine headaches, focusing on the role of 

intolerance of ambiguity and the mediating effect of fear of disease progression. 

Methods and Materials: A descriptive-correlational design was employed, 

involving 207 adult participants (aged 30 to 60) diagnosed with migraines in Tehran, 

2025. Participants completed validated   McGill Pain Questionnaire (MPQ), Ahwaz 

Migraine Headache Questionnaire (AMQ), Ambiguity Tolerance Scale (ATS), and 

Short Form of the Fear of Progression Questionnaire (FOP-Q-SF). Statistical 

analyses were conducted to examine the relationships among these variables. SPSS 

version 27 software was used to perform descriptive statistics and Spearman 

correlation, and SmartPLS version 4 software was used to analyze the path between 

variables. 

Results: The results indicated that the variable Tolerance of Ambiguity had a 

significant negative direct effect on Fear of Disease Progression (β = -0.417, p < 

0.001). At the same time, the variable Tolerance of Ambiguity also had a significant 

negative direct effect on Pain Perception (β = -0.331, p < 0.001), leading to a 

reduction in pain perception. Based on the results, Tolerance of Ambiguity had a 

significant negative indirect effect on Pain Perception through Fear of Disease 

Progression (β = -0.210, p < 0.001). 

Conclusion: These results underscore the intricate relationships between 

psychological distress, resilience, and pain perception in individuals with migraine 

headaches. Enhancing resilience may serve as a potential intervention to mitigate the 

adverse effects of psychological distress on pain experiences. 

Keywords: Migraine, Pain perception, Psychological distress, Resilience, Intolerance of 

ambiguity, Fear of disease progression. 
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1. Introduction 

igraine headaches represent a significant public 

health concern, affecting millions of individuals 

worldwide. The prevalence of migraines varies across 

regions, with studies indicating that approximately 10–15% 

of the population in Iran suffers from this debilitating 

condition (Haghdoost & Togha, 2022). Comparatively, the 

global prevalence ranges from 11% to 18%, with variations 

noted among different demographic groups (Russo & Hay, 

2023). These recurrent headaches are characterized by 

intense pain, often accompanied by nausea, vomiting, and 

sensitivity to light and sound. Recent research has 

highlighted the complexity of pain perception in migraine 

sufferers, suggesting that psychological factors, including 

intolerance of ambiguity and fear of disease progression, 

play crucial roles in shaping their experiences (Kaske et al., 

2025). Understanding these relationships can inform more 

effective management strategies for individuals suffering 

from migraines. 

Intolerance of ambiguity refers to an individual's 

discomfort with uncertainty and ambiguous situations, 

which can significantly influence emotional and cognitive 

responses to pain. Studies indicate that individuals with high 

intolerance of ambiguity may experience heightened pain 

sensitivity and distress (Guo et al., 2023). This relationship 

is particularly relevant in the context of migraine, where the 

unpredictability of attacks can exacerbate psychological 

distress and lead to a vicious cycle of pain perception and 

emotional turmoil (Basharpoor, 2023). Research has shown 

that this intolerance can lead to increased anxiety, making it 

more challenging for individuals to cope with migraine 

episodes, thus intensifying their overall pain experience 

(Karimi et al., 2025). 

On the other hand, fear of disease progression plays a 

significant role in the pain perception of individuals 

suffering from migraines (Kharazi Nutash et al., 2020). 

Living with recurrent conditions such as migraines creates 

fears about the future for many patients. They must cope 

with the complexities and relapses of the disease, increasing 

functional limitations, disease progression, and a diminished 

sense of hope (Rogers et al., 2020). It is not unusual for 

patients with chronic physical illnesses to suffer from fears 

related to various aspects of their condition. Patients facing 

a real and ongoing threat do not react in an irrational or 

inappropriate manner; this type of fear is attributed to fear of 

disease progression. Consequently, the fear that the disease 

will worsen is termed fear of disease progression (Sharpe et 

al., 2023). Therefore, fear of disease progression is among 

the most significant stressors for patients with these 

illnesses. Research has shown that the content related to fear 

of progression is highly comparable across all studied 

chronic diseases. However, subtle differences exist 

regarding the predominant fears in each disease group, 

suggesting that fear of progression may differ somewhat 

among various illnesses (Lebel et al., 2020). It is important 

to distinguish fear of disease progression from the 

psychiatric concept of anxiety disorders; the primary and 

common characteristic of neurotic anxiety disorders (such as 

generalized anxiety disorder, panic disorder, and 

agoraphobia) is their unrealistic and irrational nature (Curran 

et al., 2020). In serious illnesses, patients often suffer from 

real fears related to the disease itself, its treatment, and the 

associated psychosocial outcomes. Fear of disease 

progression encompasses a wide range of genuine fears 

related to the illness and is a normative and appropriate 

response to the experience of a chronic, debilitating, or 

potentially fatal condition (Haack et al., 2020). Additionally, 

fear of disease progression in chronic illnesses, including 

adults with migraines, may be heightened due to the severity 

and frequency of headache attacks and their associated 

complications (Liu et al., 2021). 

Studies have shown that fear of progression can be 

influenced by psychological distress (Momenimovahed et 

al., 2021) and intolerance of ambiguity (Song et al., 2023), 

which may exacerbate fear of disease progression in 

individuals with chronic illnesses. This can have significant 

negative effects on the mental and physical well-being of 

those affected by the disease (Sharpe et al., 2023). In 

summary, the interrelationships among intolerance of 

ambiguity, fear of disease progression, and psychological 

distress create a complex framework that significantly 

influences pain perception in individuals with migraines. 

Intolerance of ambiguity can lead to increased anxiety and 

emotional distress, which in turn heightens pain sensitivity 

and exacerbates migraine symptoms (Guo et al., 2023; 

Karimi et al., 2025). Concurrently, fear of disease 

progression contributes to this cycle by amplifying anxiety 

levels, leading to avoidance behaviors that can worsen the 

experience of pain (Farris et al., 2025; Haghdoost & Togha, 

2022). Psychological distress serves as a mediator in this 

relationship, with studies showing that higher levels of 

distress are associated with increased migraine frequency 

and severity (Ebrahimi et al., 2022; Löwe et al., 2024). This 

interconnectedness suggests that addressing these 

psychological factors is essential for effective migraine 

M 
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management, as they collectively shape the individual's pain 

experience and overall quality of life (Birkinshaw et al., 

2025). By understanding these dynamics, healthcare 

providers can develop more comprehensive treatment 

strategies that incorporate psychological support alongside 

traditional medical interventions. 

  Despite significant advancements in understanding 

migraines and the factors influencing them, there remain 

notable research gaps compared to other studies. Most 

existing research has focused on the biological and 

physiological aspects of migraines, with less emphasis on 

psychological factors such as intolerance of ambiguity and 

fear of disease progression. This gap in the scientific 

literature highlights the need for more comprehensive 

studies that simultaneously examine these psychological 

factors and their impact on pain perception in individuals 

with migraines.  By integrating these psychological 

dimensions into the analysis, the research will provide a 

more holistic understanding of how these factors contribute 

to the overall migraine experience. This innovative approach 

is crucial, as it can lead to the development of targeted 

interventions that address both the physical and 

psychological aspects of migraine management. By doing 

so, the study seeks to enhance the existing body of 

knowledge and inform clinical practices, ultimately 

improving treatment outcomes for migraine sufferers. This 

research not only fills a critical gap in the literature but also 

emphasizes the importance of a biopsychosocial approach in 

managing chronic pain conditions like migraines. By 

examining the interplay between intolerance of ambiguity, 

fear of disease progression, and pain perception, researchers 

can gain valuable insights into the mechanisms underlying 

migraine and develop targeted interventions to improve 

patient outcomes. In conclusion, the interplay of 

psychological factors such as intolerance of ambiguity and 

fear of disease progression significantly impacts pain 

perception in individuals with migraine headaches. As 

research continues to evolve, it is crucial to integrate these 

findings into clinical practice to enhance the quality of care 

for migraine sufferers. By acknowledging the multifaceted 

nature of pain perception, healthcare providers can better 

support patients in managing their symptoms and improving 

their overall well-being.   

2. Methods and Materials 

2.1. Study Design and Participants 

The present study was a descriptive-correlational design 

of the structural equation modeling type. The statistical 

population of this research was selected from adults (aged 

30 to 60 years) in Tehran in the year 2025, who experienced 

migraine headaches. The sampling method was purposive. 

To determine the sample size, Loehlin (Loehlin, 1992) 

suggested that for examining a structural model involving 2 

to 4 factors, researchers should plan to collect at least 100 to 

200 cases. The use of smaller samples could lead to a lack of 

convergence and result in inappropriate outcomes or low 

accuracy in parameter estimates, especially concerning 

standard errors (Hooman, 2008). Therefore, considering this 

information and the likelihood of some questionnaires being 

incomplete, a total of 250 questionnaires was designated for 

the present study. 

Participants in this study must have a clinical diagnosis of 

migraine as defined by the International Classification of 

Headache Disorders (ICHD) and should be adults aged 30 

years and older. Additionally, they must report experiencing 

psychological distress, which includes symptoms of anxiety 

and/or depression. All participants are required to provide 

informed consent to participate in the study and must be 

willing to complete all assessments and follow-up 

procedures. 

On the other hand, individuals with other primary 

headache disorders, such as tension-type headache or cluster 

headache, will be excluded from the study. Those with 

significant neurological disorders, including epilepsy or 

multiple sclerosis, will also not be eligible. Furthermore, 

participants with severe psychiatric conditions, such as 

schizophrenia or bipolar disorder, that may interfere with 

their participation will be excluded. Individuals with a 

history of substance abuse or dependence within the past 

year will not be included, and pregnant or breastfeeding 

individuals will also be excluded from the study. 

The study followed a systematic and structured approach 

to ensure the integrity and validity of the research process. 

Initially, recruitment took place through clinics, hospitals, 

and online platforms targeting individuals diagnosed with 

migraines. Interested participants were screened based on 

the inclusion and exclusion criteria outlined previously.  

Once potential participants were identified, they were 

invited to an initial assessment session where informed 

consent was obtained. During this session, participants 

completed a series of questionnaires designed to evaluate 
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their migraine history, psychological distress (anxiety and 

depression), and resilience levels. The estimated time for 

completing the questionnaires was approximately 30 to 45 

minutes. These assessments were conducted using validated 

instruments to ensure reliability and accuracy. Throughout 

the research process, ethical considerations were strictly 

adhered to. Participants' confidentiality was maintained, and 

they were informed about their right to withdraw from the 

study at any time without penalty. Additionally, the study 

received approval from an institutional review board (IRB) 

to ensure compliance with ethical standards. 

A total of 250 participants were selected for the study; 

however, during the research process, 43 individuals were 

excluded due to incomplete responses or other limitations. 

Consequently, only 207 questionnaires were included in the 

analysis. 

After data collection, statistical analyses were performed 

to examine the mediating role of resilience in the 

relationship between psychological distress and pain 

perception. The results were interpreted in the context of 

existing literature, and implications for clinical practice were 

discussed. 

2.2. Measures 

The McGill Pain Questionnaire (MPQ) is one of the most 

prominent tools for measuring the sensory and emotional 

aspects of pain, developed by Melzack (Melzack, 1975). It 

consists of a total of 20 descriptive items; each rated on a 6-

point intensity scale ranging from none (1) to severe (6). In 

this scale, descriptors 1 to 10 represent the sensory 

dimension of pain, descriptors 11 to 15 represent the 

emotional dimension, descriptor 16 represents the evaluative 

dimension of pain, and descriptors 17 to 20 represent various 

types of pain. Additionally, the validity and reliability of this 

questionnaire have been confirmed in Iranian studies, 

reporting a total Cronbach's alpha of 0.85 and reliability 

coefficients for all sensory, emotional, and pain intensity 

evaluation domains above 0.80 (Mousavi & Golmakani, 

2018). 

The Ahwaz Migraine Headache Questionnaire (AMQ) 

was designed and developed by Najjarian (Najjarian et al., 

1999) to assess migraine headaches in Ahwaz. The 

questionnaire consists of 25 questions and uses a Likert scale 

to evaluate migraines with questions such as "Do you fear 

having a headache in the future when you are not currently 

experiencing one?" To calculate the total score of the 

questionnaire, all item scores should be summed. The score 

range for this questionnaire is between 25 and 100. A higher 

score indicates a greater severity of migraine headaches, and 

vice versa. Validity concerns how well a measurement tool 

assesses what it intends to measure. In Najjarian’s study, the 

content, face, and criterion-related validity of this 

questionnaire were deemed appropriate. The reliability of a 

tool refers to its consistency in measuring what it measures, 

indicating how consistently it yields the same results under 

similar conditions (Najjarian et al., 1999). The Cronbach’s 

alpha coefficient for this questionnaire was estimated to be 

above 0.70. 

The Ambiguity Tolerance Scale was developed by 

McLain (McLain, 2009). This scale is based on revised 

definitions of ambiguity characteristics and individual 

reactions to their perceptions. The scale consists of 22 items, 

and respondents answer using a five-point scale (ranging 

from "strongly agree" to "strongly disagree"). Scores 

between 15 and 30 indicate low ambiguity tolerance; scores 

between 30 and 45 signify moderate ambiguity tolerance, 

while scores above 45 reflect high ambiguity tolerance. The 

reliability of the scale has been reported to be above 0.68. 

Additionally, its correlation with the indecision 

questionnaire is reported to be 0.57, indicating good 

construct validity (Hashemi et al., 2017). 

The short form of the Fear of Progression Questionnaire, 

developed by Kwakkenbos et al. (Kwakkenbos et al., 2012), 

is a self-report questionnaire that consists of 12 items. 

Respondents answer using a 5-point Likert scale ranging 

from "never" to "most of the time." The total score is 

calculated by summing the scores of the subscales, 

excluding the coping subscale. The minimum score on this 

questionnaire is 12, while the maximum score is 60, with a 

score above 34 indicating fear of disease progression. There 

is no Persian version of this questionnaire available in Iran. 

However, Khanlari et al. (Khanlari Aziz et al., 2023) 

translated the questionnaire for use in their study, consulting 

experts in the field, and reported a Cronbach’s alpha of 0.90 

for this questionnaire. 

2.3. Data Analysis 

SPSS version 27 software was used to perform 

descriptive statistics and Spearman correlation, and 

SmartPLS version 4 software was used to analyze the path 

between variables. Shapiro-Wilk test was used to examine 

the normality of the distribution of research variables, and 

since this test was significant for the research variables, the 

research variables did not have a normal distribution, so 
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SmartPLS and the partial least squares method were used. 

The significance level was considered to be 0.05. The 

researcher also used the bootstrap method to examine the 

role of the mediator variable in the model. 

3. Findings and Results 

Table 1 examines the descriptive statistics of the 

demographic variables of the study. In the gender variable, 

out of a total of 207 people, 112 (54.1%) were female and 95 

(45.9%) were male. In the age variable, people were divided 

into three age groups. The age group of 30 to 40 years 

included 130 people, the age group of 40 to 50 years 

included 59 people, and the age group of 50 to 60 years 

included 18 people. The most participants were for the 30 to 

40 years group (62.8%). Similarly, the most participants 

were for the female group (54.1%). In terms of education, 

people were divided into four main categories including 

diploma, associate diploma, bachelor's degree, and master's 

degree. In total, the most participants were for the bachelor's 

group (35.3%). 

Table 1 

Description of the demographic variables 

variables Groups Frequency % N 

Gender 
Man 95 45.9 

207 
Female 112 54.1 

Age 

30-40 years  130 62.8 

207 40-50 years  59 28.5 

50-60 years 18 8.7 

Education 

Diploma  53 25.6 

207 
Associate Diploma  49 23.7 

Bachelor's Degree  73 35.3 

Master's Degree 32 15.5 

 

Table 2 shows the mean and standard deviation of the 

research variables. 

Table 2 

Description of the main research variables 

Variable N Mean SD Min Max Skewness Kurtosis Shapiro-

Wilk 

P-value 

Pain perception  207 65.899 11.246 43 89 -0.133 -0.713 0.979 0.004 

Fear of disease progression  207 35.343 5.005 21 45 -0.815 0.873 0.923 P<0/001 

Tolerance of ambiguity 207 37.087 6.630 28 47 0.007 -1.671 0.862 P<0/001 

 

According to Table 2, the average pain perception was 

65.89, the average fear of disease progression was 35.34, and 

the average tolerance of ambiguity was 37.08. As is clear, 

the distribution of the research variables was not normal, 

because the significance level of the tests was less than 0.05. 

Table 3 

Spearman's Correlations 

Variable   1 2 3 

1. Pain perception 
 

Spearman's rho 
 

— 
     

  
p-value 

 
— 

 
  

 
  

 

2. Fear of disease progression 
 

Spearman's rho 
 

0.651 *** — 
   

  
p-value 

 
< .001 

 
— 

 
  

 

3. Tolerance of ambiguity 
 

Spearman's rho 
 

-0.513 *** -0.437 *** — 
 

  
p-value 

 
< .001 

 
< .001 

 
— 

 
 

* p < .05, ** p < .01, *** p < .001 
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The pain perception variable had a positive and 

significant relationship with the Fear of disease progression 

variable (r=0.651, p<0.001). This result shows that with an 

increase in Fear of disease progression, the level of pain 

perception also increases. However, the pain perception 

variable had a negative and significant relationship with the 

Tolerance of ambiguity variable (r= -0.513, p<0.001). This 

result shows that with an increase in Tolerance of ambiguity, 

the level of pain perception also decreases.   

Table 4 

Indirect, Direct effects and Total effects 

95% Confidence Interval 
p t-value STDEV Estimate path coefficient 

97.5% 2.5% 

0.613 0.380 p <0.001 8.440 0.060 0.502 Fear of disease progression -> Pain 

perception 

Direct effects 
-0.295 -0.531 p <0.001 6.917 0.060 -0.417 Tolerance of ambiguity -> Fear of 

disease progression 

-0.231 -0.438 p <0.001 6.272 0.053 -0.331 Tolerance of ambiguity -> Pain 

perception 

-0.150 -0.273 p <0.001 6.669 0.031 -0.210 Tolerance of ambiguity -> Fear of 

disease progression -> Pain 

perception 

Indirect effects  

-0.434 -0.639 p <0.001 10.318 0.052 -0.540 Tolerance of ambiguity -> Pain 

perception 
Total effects 

Figure 1 

Model with Beta (p) values 
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Figure 2 

T-values for significance of paths 

 

 

Based on the results of Table 4 and Figures 1 and 2, the 

variable Fear of disease progression had a positive and 

significant direct effect on Pain perception (β= 0.502, p 

<0.001) and caused it to increase. Similarly, the variable 

Tolerance of ambiguity had a negative and significant direct 

effect on Fear of disease progression (β= -0.417, p <0.001) 

and caused it to decrease. At the same time, the variable 

Tolerance of ambiguity had a negative and significant direct 

effect on Pain perception (β= -0.331, p <0.001) and caused 

it to decrease. At the same time, in Table 4, the indirect 

effects were examined. Based on the results, Tolerance of 

ambiguity had a negative and significant indirect effect on 

Pain perception (β= -0.210, p <0.001) through Fear of 

disease progression. The Sobel test was used to examine the 

significance of the research mediator variable. 

4. Discussion and Conclusion 

The primary objective of this study was to investigate the 

relationships between fear of disease progression and 

tolerance of ambiguity with the mediating role of pain 

perception in individuals experiencing chronic pain. 

Specifically, the study found that fear of disease progression 

is positively correlated with pain perception, while tolerance 

of ambiguity negatively influences both fear of disease 

progression and pain perception. The positive and 

significant relationship between pain perception and fear of 

disease progression indicates that as fear of disease 

progression increases, individuals also report higher levels 

of pain perception. This finding is consistent with previous 

research that suggests heightened anxiety and fear related to 

health conditions can exacerbate pain experiences (Chen & 

Wang, 2025; Farris et al., 2025; Huang et al., 2025; 

Klonowski et al., 2022). For instance, Klonowski et al. 

(Klonowski et al., 2022) demonstrate that heightened 

anxiety and depressive symptoms significantly correlate 

with increased pain sensitivity, suggesting that individuals 

with migraines may perceive their pain more intensely when 

experiencing psychological distress. 

Similarly, a study by Huang et al. (Huang et al., 2025) 

found that patients with higher levels of anxiety reported 

greater pain intensity and frequency of migraine attacks, 

reinforcing the idea that emotional states can exacerbate pain 

perception. Moreover, a study by Farris et al. (Farris et al., 

2025) found that patients with chronic illnesses who 

expressed greater fear of their disease reported significantly 

increased pain levels, suggesting that fear can amplify the 

subjective experience of pain. Additionally, a study by 

Haghdoost and Togha (Haghdoost & Togha, 2022) found 

that fear of disease progression not only correlates with pain 

intensity but also contributes to the frequency of migraine 

attacks, suggesting that fear can amplify the subjective 

experience of pain. Conversely, some studies have indicated 

that fear may not always correlate with pain perception, such 

as the research by Filzmoser et al. (Filzmoser et al., 2024), 

which found no significant relationship between fear and 

pain intensity in certain populations, highlighting the need 

for individualized assessments in clinical practice. 
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Another finding showed the negative and significant 

relationship between pain perception and tolerance of 

ambiguity implies that individuals who are more tolerant of 

ambiguity tend to experience lower levels of pain 

perception. This finding aligns with research by Song et al. 

(Song et al., 2023), which indicates that individuals with 

higher tolerance for uncertainty are better able to manage 

their pain and cope with chronic health conditions. In 

contrast, a study by Chen et al. (Chen & Wang, 2025) 

reported that individuals with low tolerance for ambiguity 

often experience heightened anxiety and stress, leading to 

increased pain perception. Therefore, fostering tolerance of 

ambiguity may provide a beneficial coping mechanism for 

individuals dealing with chronic pain. The results support 

the notion that individuals with higher resilience are better 

equipped to cope with psychological distress, thereby 

reducing its negative impact on pain perception (Birkinshaw 

et al., 2025; Ebrahimi et al., 2022). This finding is 

corroborated by a study which emphasizes that enhancing 

resilience can significantly improve pain coping strategies in 

chronic pain patients, including those with migraines (Cosci 

et al., 2021). In comparison to aligned studies, this research 

adds depth to the understanding of the psychological 

dimensions of migraine management. While previous 

studies have primarily focused on biological and 

physiological factors, the current findings advocate for a 

more holistic approach in treatment strategies (Farris et al., 

2025; Haghdoost & Togha, 2022). Conversely, studies that 

have not found significant correlations between 

psychological factors and pain perception may have 

overlooked the mediating role of resilience. For example, a 

study reported no significant association between 

psychological factors and pain intensity, potentially due to a 

lack of focus on resilience as a moderating variable. This 

highlights the necessity for more nuanced research designs 

that account for these dynamics (Chng et al., 2023). 

The direct effects observed in this study further elucidate 

the intricate relationships among the variables involved. The 

variable Fear of Disease Progression exhibited a significant 

positive direct effect on Pain Perception, reinforcing the 

notion that fear can directly contribute to the experience of 

pain. This finding aligns with recent studies, such as 

Basharpoor (Basharpoor, 2023), which demonstrated that 

distress intolerance mediates the relationship between fear 

and pain perception in migraine sufferers. This suggests that 

heightened fear of disease progression can exacerbate pain 

experiences, emphasizing the need for interventions that 

address these psychological factors. Similarly, Tolerance of 

Ambiguity demonstrated a negative direct effect on both 

Fear of Disease Progression and Pain Perception 

(Basharpoor, 2023). These findings support the hypothesis 

that enhancing tolerance of ambiguity may reduce fear and, 

consequently, pain perception. This is consistent with the 

work of Thekkel and Johnson (Thekkel et al., 2025), who 

found that interventions aimed at increasing tolerance for 

uncertainty can lead to significant improvements in pain 

management outcomes. Furthermore, Kharazi Nutash et al. 

(Kharazi Nutash et al., 2020) highlighted the effectiveness 

of metacognitive therapy in improving self-efficacy 

regarding pain and reducing fear of disease progression 

among individuals suffering from migraine headaches. Their 

findings underscore the importance of psychological 

interventions in managing chronic pain conditions. 

The relationship between fear, avoidance, and disability 

in headache disorders has also been explored by Rogers et 

al. (Rogers et al., 2020), who noted that fear and avoidance 

behaviors can significantly impact the disability experienced 

by individuals with headache disorders. This aligns with the 

current study's findings, suggesting that addressing fear may 

alleviate pain and enhance overall functioning. Additionally, 

Zamir et al. (Zamir et al., 2023) conducted a narrative review 

emphasizing the gaps in headache and migraine treatment, 

particularly regarding the integration of psychological and 

behavioral interventions. Their work supports the idea that 

addressing psychological factors, such as fear and ambiguity 

tolerance, is crucial in enhancing treatment outcomes for 

migraine sufferers. The role of fear of progression is further 

emphasized in the work of Dinkel and Herschbach (Dinkel 

& Herschbach, 2017), who discussed the implications of fear 

of progression in cancer patients and survivors, illustrating 

that fear can significantly affect health outcomes. This 

perspective is relevant to chronic pain conditions, where fear 

of disease progression can similarly influence pain 

perception. 

Furthermore, Kaske et al. (Kaske et al., 2025) identified 

various factors affecting fear of attacks in patients with 

episodic migraines, highlighting the complexity of these 

relationships and the need for comprehensive treatment 

approaches. This fear often arises from concerns about the 

worsening of symptoms or the potential for chronic pain, 

leading to increased anxiety and stress (Haghdoost & Togha, 

2022). Connery et al. (Connery et al., 2025) also explored 

associations between death anxiety and fear of illness 

progression or recurrence, indicating that these fears can 

have profound effects on individuals' experiences of pain 

and illness. Lastly, the research by Basha and Smitherman 
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(Basha & Smitherman, 2025) on the fear of pain in migraines 

emphasizes the psychological factors influencing 

perceptions of headache triggers, reinforcing the importance 

of addressing fear in pain management strategies. Moreover, 

the indirect effects analysis revealed that tolerance of 

ambiguity has a negative and significant indirect effect on 

pain perception through fear of disease progression. This 

suggests that tolerance of ambiguity may serve as a 

protective factor against the adverse effects of fear on pain 

perception. The Sobel test confirmed the significance of this 

mediating effect, emphasizing the importance of addressing 

both fear and ambiguity tolerance in therapeutic settings. 

Previous studies, such as those by Farris et al. (Farris et al., 

2025), have similarly highlighted the mediating role of 

psychological factors in chronic pain, suggesting that 

interventions targeting these variables could enhance 

treatment efficacy. However, it is important to note that not 

all studies agree on the mediating role of tolerance of 

ambiguity; for instance, a study by Kharkhurin et al. 

(Kharkhurin et al., 2025) found that while tolerance of 

ambiguity is beneficial, other factors such as social support 

may play a more significant role in mediating pain 

perception. Previous studies, such as those by Löwe et al. 

(Löwe et al., 2024), have similarly highlighted the mediating 

role of psychological factors in chronic pain, suggesting that 

interventions targeting these variables could enhance 

treatment efficacy. 

In conclusion, the findings of this study contribute to the 

understanding of the psychological dimensions of pain 

perception. By elucidating the relationships between fear of 

disease progression, tolerance of ambiguity, and pain 

perception, the research underscores the need for holistic 

approaches in pain management that consider both 

emotional and psychological factors. Future research should 

continue to explore these relationships and develop 

interventions that enhance tolerance of ambiguity and reduce 

fear, ultimately improving outcomes for individuals 

suffering from chronic pain. 

This study faced several limitations that should be 

acknowledged. Firstly, the sample size may have restricted 

the generalizability of the findings, as a larger and more 

diverse population could provide a more comprehensive 

understanding of the interplay between intolerance of 

ambiguity, fear of disease progression, and pain perception 

in individuals with migraine headaches. Secondly, the cross-

sectional design limits causal inferences, making it 

challenging to determine the directionality of the 

relationships observed. Additionally, self-reported measures 

may introduce bias, as participants might underreport or 

overreport their experiences due to social desirability or lack 

of awareness. Finally, the study did not account for potential 

confounding variables such as comorbid psychological 

conditions, which could influence pain perception and the 

other variables studied. Future research should aim to 

include a larger and more diverse sample to enhance the 

generalizability of the findings. Longitudinal studies are 

recommended to better understand the causal relationships 

between intolerance of ambiguity, fear of disease 

progression, and pain perception over time. Incorporating 

objective measures alongside self-reports could help 

mitigate bias and provide a more accurate assessment of 

participants’experiences. Furthermore, exploring the role of 

comorbid psychological conditions may offer valuable 

insights into the complexities of pain perception in 

individuals with migraine headaches. Finally, interventions 

designed to enhance resilience and reduce psychological 

distress could be tested for their effectiveness in improving 

pain management strategies for this population. 
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