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EXTENDED ABSTRACT

Introduction

Migraine, recognized as one of the most prevalent and
debilitating chronic pain disorders globally, affects
approximately 15% of the general population and ranks
as the third most common disease worldwide (Kocsel et
al., 2024). This neurological condition, often
characterized by moderate to severe headache attacks
accompanied by nausea, vomiting, photophobia, and
phonophobia, significantly impairs quality of life and
imposes substantial social and economic burdens (Vos et
al., 2020). Beyond its physical manifestations, migraine
is intricately linked with psychological and cognitive
factors that exacerbate its impact. Among these, pain
catastrophizing—a negative cognitive and emotional
response to pain involving rumination, magnification,
and helplessness—plays a critical role in intensifying
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pain perception and disability among migraine sufferers
(Alvarez-Astorga et al., 2021).

In addition to pain catastrophizing, adverse childhood
experiences (ACEs) have emerged as significant
predictors of health outcomes in adulthood. ACEs
encompass a range of traumatic events occurring within
the first 18 years of life, including emotional, physical,
and sexual abuse, neglect, and household dysfunction
such as domestic violence or parental separation (Siego
et al., 2021). These early adversities are known to disrupt
stress coping mechanisms, heighten sensitivity to
stressors, and contribute to maladaptive pain responses
like catastrophizing, particularly in individuals with
chronic conditions such as migraine (Tidmarsh et al.,
2022). Furthermore, negative emotional states,
specifically depression and anxiety, are often comorbid
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with migraine (Cuciureanu et al., 2024) and may mediate
the relationship between early adversities and pain
perception. Depression, characterized by persistent low
mood and loss of interest, and anxiety, marked by acute
stress responses, have been shown to amplify pain
experiences and are more prevalent among migraine
patients compared to the general population (Zhang et al.,
2019; Jette et al., 2008; Viudez-Martinez et al., 2024).
The theoretical and practical significance of this
research lies in its exploration of the structural
relationships among these variables within the context of
migraine. Understanding how ACEs influence pain
catastrophizing through psychological mediators like
depression and anxiety can inform targeted interventions
that address not only the physical symptoms of migraine
but also its psychological underpinnings. Such insights
are crucial for developing comprehensive treatment
approaches that mitigate the long-term impact of early
trauma on chronic pain management. Therefore, the
primary objective of this study was to investigate the
structural relationship between adverse childhood
experiences and pain catastrophizing in migraine
patients, with depression and anxiety as mediating
factors, using a structural equation modeling approach.

Method

This study employed a correlational design utilizing
structural equation modeling (SEM) to examine the
relationships among variables. The target population
consisted of migraine patients aged 20 to 30 years who
sought treatment at pain clinics in Mashhad, Iran, during
the period of 2024-2025. A sample of 204 participants,
who were diagnosed with migraine by a neurologist and
who voluntarily consented to participate, was selected
through purposive sampling. The sample size adhered to
the general guideline for SEM studies, which
recommends a minimum of 200 participants (Kline,
2023).
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Data were collected using several validated
instruments: the Pain Catastrophizing Scale (PCS)
developed by Sullivan et al. (1995) to assess dimensions
of pain catastrophizing; the Adverse Childhood
Experiences (ACE) Questionnaire by Dong et al. (2004)
to measure early traumatic experiences; the Beck
Depression Inventory (BDI-II) by Beck et al. (1996) to
evaluate depressive symptoms; and the Beck Anxiety
Inventory (BAI) by Beck et al. (1988) to assess anxiety
levels. Data analysis was conducted using SPSS for
descriptive statistics and AMOS for structural equation
modeling to test the proposed model and relationships.

Results

The analysis of the data from 204 participants (87.3%
female, 12.7% male) confirmed the assumptions of
statistical tests, with no outliers detected. Descriptive
statistics and correlations among variables indicated
significant associations with pain catastrophizing at a
95% confidence level. The reliability of constructs was
established with Cronbach’s alpha values exceeding 0.7
for all scales. Convergent validity was also confirmed
through factor loadings and average variance extracted
(AVE) values.

The structural model results, as presented in Table 1,
revealed significant direct and indirect effects among the
variables. The strongest path coefficient was observed
between ACEs and depression (B = 0.531, p = 0.001)
while the direct effect of ACEs on pain catastrophizing
was non-significant (B = 0.307, p = 0.476). Depression
significantly mediated the relationship between ACEs
and pain catastrophizing (B = 0.178, p = 0.001) with a
variance accounted for (VAF) of 0.579, indicating a
substantial mediating effect. Conversely, anxiety did not
significantly mediate this relationship (B = 0.071, p =
0.114). The overall model fit was satisfactory, with a
Goodness of Fit (GOF) index of 0.342, suggesting a
robust structural representation of the relationships.

Table 1. Direct and Indirect Effects in the Structural Model

Path From Path To B P-Value Significance
ACEs Depression 0.531 0.001 Significant
ACEs Anxiety 0.451 0.000 Significant
ACEs Pain Catastrophizing 0.307 0.476 Non-significant
Depression Pain Catastrophizing 0.336 0.000 Significant
Anxiety Pain Catastrophizing 0.158 0.132 Non-significant
ACEs — Depression Pain Catastrophizing 0.178 0.001 Significant
ACEs — Anxiety Pain Catastrophizing 0.071 0.114 Non-significant
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These findings highlight that while ACEs
significantly influence emotional states, only depression
plays a critical mediating role in linking early adversities
to pain catastrophizing in migraine patients.

Discussion

This study uncovered key insights into the structural
relationships between adverse childhood experiences
(ACEs) and pain catastrophizing among migraine
patients, with depression emerging as a significant
mediator. The most notable finding is the strong indirect
effect of ACEs on pain catastrophizing through
depression (B = 0.178, p<0.001), underscoring the
profound impact of depressive states on how early trauma
shapes pain perception in adulthood. In contrast, anxiety
did not exhibit a significant mediating role, suggesting
that its influence may be more transient or context-
specific compared to the deeper, more sustained effects
of depression on cognitive pain responses (Al-Hassany et
al., 2023).

These results align with the biopsychosocial
framework of chronic pain, which emphasizes the
interplay of biological, psychological, and social factors
in pain experiences (Lake et al., 2005). The significant
mediation by depression indicates that early adversities
likely disrupt emotional regulation and neural pain
modulation  pathways, leading to heightened
catastrophizing behaviors that exacerbate migraine
disability (Sullivan et al., 1995). This finding suggests
that addressing depressive symptoms could be a pivotal

KEYWORDS

strategy in breaking the cycle of maladaptive pain
responses among migraine sufferers with a history of
childhood trauma.

However, the study is not without limitations. First,
reliance on self-report measures for assessing ACEs and
emotional states may introduce recall bias or
inaccuracies. Second, potential confounding variables
such as family history of migraine or socioeconomic
status were not controlled, which could influence the
results. To address these shortcomings, future research
should incorporate  mixed-method  approaches,
combining qualitative interviews with quantitative
assessments to capture a more nuanced understanding of
participants’ experiences. Additionally, integrating
biological markers, such as genetic profiles or
neuroimaging data, could provide deeper insights into the
mechanisms underlying these relationships.

In conclusion, this research highlights the importance
of a multidimensional approach to migraine management
that includes psychological interventions targeting
depression and early trauma. Clinically, routine
screening for depressive symptoms and ACEs in
migraine patients could facilitate early identification and
referral to mental health services. Furthermore,
developing training programs for healthcare providers to
recognize the impact of early life experiences on chronic
pain could enhance treatment outcomes. These strategies,
coupled with preventive initiatives addressing childhood
adversities, offer a promising path toward reducing the
burden of migraine and improving patients’ quality of
life.

anxiety, depression, adverse childhood experiences, pain catastrophizing, migraine
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