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ABSTRACT

Migraine is a complex neurological and psychological condition that causes repeated headache attacks, sensitivity to light
and sound, and major effects on quality of life. Modern research shows that migraine develops from the interaction between
biological sensitivity, stress, and personality traits. This review combines findings from neuroscience, psychology, and
clinical studies to explain how stress reactivity, emotional regulation, and coping style affect migraine onset and
management. Understanding these biological and psychosocial links can improve treatment and support more effective
combined approaches that use both medication and psychotherapy.
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1. Introduction

Migraine is one of the most common and disabling neurological conditions in the world, affecting about
14% of the global population (GBD, 2021). The World Health Organization ranks migraine as the sixth leading
cause of disability and the top cause among young women (Steiner et al., 2020).

In the past, migraine was viewed mainly as a vascular or neurological problem. Today, it is seen as a
biopsychosocial disorder, where biological factors interact with stress, emotions, and the social environment
(Engel, 1977; Buse et al., 2020). Many patients report that stress, emotional tension, and exhaustion are their
main triggers. Psychological issues such as anxiety, depression, and alexithymia are also common among
migraine sufferers (Sauro & Becker, 2009; Minen et al., 2016).

Certain personality traits- like high neuroticism, perfectionism, and emotional reactivity- are often
linked to more frequent or intense migraine attacks (Dindo et al., 2014). These traits make individuals more
reactive to stress and less flexible in coping. Because of this, stress does not only trigger migraine attacks but
can also increase their frequency and duration (Savi et al., 2005).

This perspective shows that migraine should not be seen only as a neurological disorder, but as a
condition influenced by how people experience emotions and manage stress. Understanding these interactions
can help improve both prevention and treatment.

2. Migraine Overview and Definition

According to the International Classification of Headache Disorders, 3rd edition (ICHD-3, 2018),
migraine is a recurring headache disorder with attacks lasting from 4 to 72 hours. The pain is usually on one
side of the head, pulsating, and moderate to severe in intensity. It is often accompanied by nausea, vomiting,
and sensitivity to light and sound.

There are two main forms of migraine:

e Migraine without aura - the most common type, involving headache and related symptoms without
neurological signs.

e Migraine with aura - includes additional sensory or visual disturbances that appear before or during
the headache phase (ICHD-3, 2018).

Many patients also experience prodromal and postdromal phases, which can include irritability,
tiredness, food cravings, or difficulty concentrating (Goadsby et al., 2017). These phases show that migraine
is more than just pain; it is a disorder of the brain’s regulation systems that involves both biological and
psychological processes.
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3. Neurophysiological Mechanisms of Migraine

Neurophysiological studies show that migraine involves problems in the brain’s natural pain-control
systems, especially those that depend on serotonin and endogenous opioids (Goadsby et al., 2017). Early
researchers suggested that changes in serotonin levels play a key role in how migraines start and progress
(Levin, 2009). These findings formed the basis of the “serotonin hypothesis.”

Modern research confirms this idea. Drugs that lower serotonin or affect serotonin receptors can trigger
migraine attacks, while medicines that activate serotonin receptors can stop them. This is why triptans, which
act as serotonin 5-HT: receptor agonists, remain among the most effective treatments for stopping an attack
(Goadsby et al., 2002). Preventive treatments often target the 5-HT: receptor system because serotonin
influences both blood vessel tone and pain transmission (Bublij et al., 2013).

Brain imaging studies show that migraine aura is linked to cortical spreading depression (CSD) - a slow
wave of neural activity across the cortex (Charles & Brennan, 2009). CSD activates the trigeminovascular
system and causes the release of calcitonin gene-related peptide (CGRP), leading to inflammation and pain
sensitization (Goadsby et al., 2017).

Genetic research suggests that some people inherit differences in serotonin or opioid metabolism that
make their brains more excitable and their pain thresholds lower (Huang et al., 2019). Family studies also show
a strong genetic component, with up to 70-80% heritability when both parents have migraine (Buse et al.,
2020; Steiner et al., 2020).

However, genetics alone do not explain why migraine attacks vary so much between people. Stressful
events, emotional strain, and fatigue are among the most common triggers (Sauro & Becker, 2009; Bigal &
Lipton, 2008). Around 70% of patients report stress as their main or secondary trigger (Buse et al., 2012).

From a biological perspective, stress activates the hypothalamic-pituitary-adrenal (HPA) axis,
increasing cortisol levels and changing how the brain processes pain (Huang et al., 2019). Long-term stress
can reduce the effectiveness of serotonin and the brain’s natural opioids, making migraine attacks more likely
(Levin, 2009).

The link between stress and migraine works both ways. Repeated attacks create more stress, anxiety,
and avoidance behaviors, forming a vicious cycle (Nicholson et al., 2007). According to Engel’s
biopsychosocial model (1977), this ongoing interaction between body, mind, and environment explains how
migraines can become chronic.

Neuroimaging studies also show that stress changes the brain’s emotional circuits -especially the
amygdala, hypothalamus, and prefrontal cortex -which are involved in regulating both mood and pain (Minen
et al., 2016). These findings confirm that emotional reactivity and stress management play key roles in
migraine development and persistence.

4. Personality Traits and Emotional Vulnerability

4.1 Neuroticism and Emotional Reactivity

People high in neuroticism are more likely to experience anxiety, worry, and negative emotions. Studies
show that neuroticism is linked to more frequent and severe migraine attacks (Dindo et al., 2014). Such
individuals often react strongly to stress and tend to focus excessively on their pain. This can increase
sympathetic nervous activity and make them more vulnerable to headaches (Goadsby et al., 2017).

4.2 Alexithymia and Emotional Awareness

Another common trait in migraine patients is alexithymia-difficulty recognizing and expressing
emotions. Research shows that alexithymic patients often experience stronger pain and greater disability
(Caputi et al., 2017). Because they cannot express emotions verbally, their tension may instead appear as
physical symptoms like headaches. Brain imaging also shows reduced activity in the anterior cingulate cortex,
a key area that connects emotions and pain (Belot et al., 2021).

4.3 Perfectionism, Rigidity, and Harm Avoidance

Many people with migraine describe themselves as perfectionists or highly responsible individuals who
find it hard to relax. While these traits can lead to success, they also cause constant self-pressure and internal
stress (Savi et al., 2005). The temperament trait of harm avoidance-feeling anxious, cautious, and easily tired-
has also been linked to more frequent migraines.

4.4 Personality, Depression, and Anxiety

Long-term pain can lead to emotional exhaustion, depression, and sleep problems (Levin, 2009).
Depression is about twice as common among migraine patients compared with the general population (Welch
et al., 2006). This comorbidity worsens pain perception and makes treatment more difficult. Gender differences
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are also observed: women with migraine often report more emotional instability, while men tend to suppress
emotions and show higher muscle tension (Gasbarri et al., 2008).

4.5 Psychosomatic Integration

Classic psychosomatic theories, such as those by Alexander (1950) and Engel (1977), describe migraine
as a physical expression of emotional conflict. Modern psychology supports this view, emphasizing that
emotional regulation and stress response systems directly influence pain perception (Minen et al., 2016).
Recognizing these emotional factors helps in creating personalized treatment plans. For example, patients who
are highly reactive may benefit from cognitive-behavioral therapy (CBT), while alexithymic individuals may
respond better to mindfulness or body-focused approaches.

5. Coping Strategies and Psychotherapeutic Interventions

5.1 Cognitive-Behavioral Therapy (CBT)

CBT is one of the best-studied psychological treatments for migraine. It combines stress-management,
relaxation, and cognitive restructuring. Studies show that CBT can reduce headache frequency by 30-50%,
improve quality of life, and help patients reduce medication use (Nestoriuc & Martin, 2007). It teaches
individuals to recognize negative thoughts and behaviors - such as catastrophizing - that make migraine worse
(Penzien et al., 2003).

5.2 Mindfulness and Acceptance-Based Therapies

Mindfulness-based stress reduction (MBSR) teaches awareness of the present moment and helps reduce
emotional reactivity. Clinical trials show that it can lower headache severity and improve coping confidence
(Morone et al., 2008). Acceptance and Commitment Therapy (ACT) encourages flexibility and acceptance of
pain, helping patients live meaningful lives even with migraine (Schmidt et al., 2014).

5.3 Biofeedback and Relaxation Training

Biofeedback provides real-time information about body functions such as muscle tension or skin
temperature. With training, patients can learn to control these functions and reduce stress. Combining
biofeedback with relaxation techniques helps normalize nervous system activity and reduces migraine
frequency (Nestoriuc & Martin, 2007).

5.4 Integrative and Multimodal Approaches

The best outcomes come from combining psychotherapy, exercise, lifestyle changes, and medication
(Buse et al., 2013). Tailoring psychological methods to each patient’s personality and emotional profile
improves adherence and prevents migraines from becoming chronic.

6. Discussion

This review highlights how biological, psychological, and social factors interact in migraine.
Neurological dysfunction- such as problems with serotonin and HPA axis regulation-works together with
emotional and cognitive patterns like anxiety, perfectionism, and poor coping.

Personality traits such as neuroticism or alexithymia make individuals more reactive to stress, leading
to stronger and more frequent headaches. These findings support the biopsychosocial model, which explains
migraine as the result of both brain function and emotional experience.

While medication is essential for treating and preventing attacks, psychological therapies -especially
CBT, mindfulness, and biofeedback-help reduce stress, improve emotion regulation, and break the cycle
between stress and pain.

7. Conclusions

Migraine is a complex disorder that involves both brain dysfunction and psychological stress. Stress acts
as both a trigger and a result of migraine, forming a feedback loop that can make attacks chronic. Personality
traits and emotional patterns affect how people experience and manage migraine.

Combining pharmacological and psychological approaches - such as CBT, mindfulness, and
biofeedback - can improve outcomes and quality of life. A holistic, biopsychosocial approach that considers
the connection between brain, mind, and environment is key to effective migraine management.

e-ISSN: 2544-9435 4



4(48) (2025): International Journal of Innovative Technologies in Social Science

Author Contributions

Conceptualization and supervision: Sofiya Salash

Data collection and literature review: Anna Karcz, Barbara Pajak, Arthur Koza

Data interpretation and critical analysis: Maria Kaniecka, Hubert Botdys — Zegocki, Malgorzata

Dworniczak

Manuscript drafting and editing: Jakub Majewski, Oliwia Wroblewska, Alexandra Romaniuk

All authors approved the final version of the manuscript and agreed to its submission to Journal of

Innovative Technologies in Social Science.

Conflict of Interest Statement: The authors declare no conflicts of interest related to the content of this

article.

Ethical Approval: This manuscript is a literature review and does not involve human participants,

animal experiments, or personal data collection; therefore, ethical approval was not required.

10.

11.

12.
13.

14.
15.

16.

17.

18.

19.

20.

21.

22.

REFERENCES

Alexander, F. (1950). Psychosomatic medicine. Norton.

Anttila, V., et al. (2018). Genome-wide meta-analysis identifies new susceptibility loci for migraine. Nature
Genetics, 50(7), 912-917. https://doi.org/10.1038/s41588-018-0127-6

Baka, L., & Derbis, R. (2021). Personality traits, stress, and coping styles in recurrent headache sufferers. Polish
Psychological Bulletin, 52(1), 35-47. https://doi.org/10.24425/ppb.2021.136574

Bashir, A., Lipton, R. B., & Ashina, S. (2020). Migraine and stress: The role of lifestyle, coping, and psychological
factors. The Journal of Headache and Pain, 21(1), 89. https://doi.org/10.1186/s10194-020-01164-5

Belot, C., Huguet, F., & Dancoisne, N. (2021). Neural correlates of alexithymia in pain processing: A review.
Neuroscience & Biobehavioral Reviews, 125, 325-336. https://doi.org/10.1016/j.neubiorev.2021.02.004

Bigal, M. E., & Lipton, R. B. (2008). Modifiable risk factors for migraine progression. Headache, 48(6), 700-708.
Buse, D. C., Manack, A., Serrano, D., Turkel, C., & Lipton, R. B. (2012). Sociodemographic and comorbidity
profiles of chronic and episodic migraine sufferers. Journal of Neurology, Neurosurgery & Psychiatry, 81(4), 428-
432.

Buse, D. C., Greisman, J. D., Baigi, K., & Lipton, R. B. (2013). Migraine progression: A systematic review.
Headache, 53(2), 325-338.

Caputi, P., Sarno, 1., & Fabbro, F. (2017). Alexithymia in patients with migraine: A cross-sectional study. The
Journal of Headache and Pain, 18(1), 17.

Charles, A., & Brennan, K. C. (2009). Cortical spreading depression and migraine. Nature Reviews Neurology,
5(10), 567-578.

Dindo, L., Perren, S., & Corcoran, K. (2014). Personality traits and headache: A systematic review. Journal of
Psychosomatic Research, 76(3), 205-212.

Engel, G. L. (1977). The need for a new medical model: A challenge for biomedicine. Science, 196(4286), 129-136.
Gasbarri, A., Pompili, A., & Vento, C. (2008). Gender differences in emotional expression and regulation: A
neuropsychological perspective. Neuroscience & Biobehavioral Reviews, 32(2), 400-415.

GBD. (2021). Global burden of disease study 2021 results. The Lancet Global Health.

Goadsby, P. J., Holland, P. R., Martins-Oliveira, M., Hoffmann, J., Schankin, C., & Akerman, S. (2017).
Pathophysiology of migraine: A disorder of sensory processing. Physiological Reviews, 97(2), 553-622.

Gormley, P., et al. (2016). Meta-analysis of 375,000 individuals identifies 38 susceptibility loci for migraine. Nature
Genetics, 48(8), 856-866.

Huang, J., Jiang, J., & Shi, J. (2019). The hypothalamic-pituitary-adrenal axis and migraine: Review and
perspectives. Frontiers in Neuroscience, 13, 165.

Kato, K., Sullivan, P. F., Evengard, B., & Pedersen, N. L. (2006). Importance of emotional stress as a trigger for
migraine: A longitudinal population-based study. Neurology, 66(7), 849-853.

Levin, M. (2009). Psychosomatic aspects of migraine. In J. Olesen et al. (Eds.), The headache (pp. 437-450). Oxford
University Press.

Minen, M. T., Begasse de Dhaem, O., & Kroon Van Diest, A. M. (2016). Psychosocial triggers and their impact on
migraine: A review. Current Pain and Headache Reports, 20(12), 74.

Morone, N. E., Greco, C. M., & Weiner, D. K. (2008). Mindfulness meditation for chronic pain in older adults: A
randomized controlled pilot study. Pain, 134(3), 310-319.

Nestoriuc, Y., & Martin, A. (2007). Efficacy of biofeedback for migraine: A meta-analysis. Pain, 128(1-2), 111-
127.

e-ISSN: 2544-9435 5



4(48) (2025): International Journal of Innovative Technologies in Social Science

23.

24.

25.

26.
27.

28.

29.

Nicholson, R. A., Nicholson, L. M., & Stewart, S. H. (2007). Anxiety and stress as triggers for migraine: Cognitive
and behavioral perspectives. Headache, 47(6), 1016-1024.

Penzien, D. B., Rains, J. C., & Lipchik, G. L. (2003). Cognitive-behavioral therapy for headache: Current status and
future directions. Expert Review of Neurotherapeutics, 3(3), 307-313.

Savi, L., Ferlisi, M., & Leone, M. (2005). Personality traits in migraine patients. Neurological Sciences, 26(Suppl
2), S118-S120.

Sauro, K. M., & Becker, W. J. (2009). The stress and migraine interaction. Headache, 49(9), 1378-1386.

Schmidt, S., et al. (2014). Acceptance and commitment therapy for chronic pain: A systematic review and meta-
analysis. Clinical Journal of Pain, 30(8), 727-735.

Steiner, T. J., Stovner, L. J., & Birbeck, G. L. (2020). Migraine: The seventh disabler. The Journal of Headache and
Pain, 21(1), 25.

Welch, K. M. A., Norrick, N., & Biondi, D. M. (2006). Migraine and depression: A complex comorbidity.
Cephalalgia, 26(3), 246-253.

e-ISSN: 2544-9435 6



	2. Migraine Overview and Definition

