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Abstract: Introduction: Migraine is a highly disabling neurological condition with substantial 

variability in its clinical presentation. This study aimed to explore the influence of familial 

transmission of comorbid medical conditions on the phenotype of chronic and episodic migraine. 

Methods: A total of 500 patients who presented to a private tertiary headache clinic were 

categorized into episodic and chronic migraine groups based on the International Classification of 

Headache Disorders-3 criteria. Data on demographics, clinical symptoms, and familial medical 

history were collected. Statistical analysis included chi-square and independent sample t-tests to 

evaluate the impact of familial comorbidities on migraine phenotypes. Results: Of the participants, 

63% were diagnosed with episodic migraine and 37% with chronic migraine. Significant findings 

included higher rates of medication overuse (63.31%) and allodynia (58.82%) in patients with 

chronic migraine. Notably, patients with a maternal history of hypercholesterolemia showed a 

higher prevalence of chronic migraine (78.6%), whereas those with both parents affected tended to 

have episodic migraine. Educational levels are inversely correlated with the prevalence of chronic 

migraine, suggesting a socioeconomic influence on migraine chronification. Discussion: This study 

highlights significant associations between familial health conditions and migraine phenotypes. The 

findings suggest that the maternal transmission of comorbidities, particularly 

hypercholesterolemia, may influence the development of chronic migraine. These results 

underscore the importance of considering familial medical history in the management and 

understanding of migraine. 

Keywords: migraine; chronic migraine; episodic migraine; familial transmission; comorbidities; 

hypercholesterolemia; headache clinics 

 

1. Introduction 

Migraine is a complex neurological disease with a wide range of genetic and environmental risk 

factors and significant phenotypic variability [1]. Migraine is the second-common cause of years lived 

with disability globally and the most common disability among women under 50 [2]. Analysis of data 

from 204 countries in the 2019 Global Burden of Disease study revealed a global prevalence of 1.1 

billion migraine cases [3].  

Migraine is generally divided into two groups based on the monthly number of headache days. 

Episodic migraine (EM) is characterized by fewer than 15 headaches per month, while chronic 

migraine (CM) is defined by 15 or more headache days per month for at least three months, with at 

least eight of those days being attributed to migraine [4]. CM affects 1.4% to 2.2% of the general 

population [5] and approximately 8% of migraineurs [6]. Annually, 2.5% of patients with EM develop 
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new-onset CM [7]. The etiology of migraine chronification is not entirely understood; however, it has 

been suggested that either increased excitability of the trigeminal nociceptive pathways or the 

development of central sensitization play a role [8,9]. Additionally, many studies have identified risk 

factors for chronic migraine, which have been summarized in various reviews [10–14]. 

The incidence of certain diseases is higher among patients with migraine compared to the 

general population [15]. Patients with CM, compared to those with EM, have shown higher 

frequencies of comorbid conditions in both clinic- and population-based research [15,16]. 

Comorbidity and patterns of disease expression can provide information about the possible 

mechanisms of the disease [17]. 

The exact contribution of a family history of migraine to the development of CM remains 

unknown. This study aimed to fill this critical gap by examining the effect of both maternal and 

paternal transmission of comorbid medical conditions on the phenotype of CM. Unlike previous 

research that has primarily focused on individual risk factors, our approach considered the combined 

genetic load from both parents, offering a comprehensive understanding of the hereditary patterns 

that may predispose individuals to CM. 

By focusing on the familial dimensions of migraine, our research aims to pave the way for 

advancements in predictive models and personalized treatment strategies, ultimately contributing to 

the better management and prevention of this incapacitating condition. Through detailed genetic 

analysis, we hope to uncover nuanced insights into the interplay between genetic predispositions 

and environmental factors, offering new avenues for therapeutic interventions. 

2. Material and Method 

2.1. Study Design and Participants 

The study included a cohort of patients with EM and CM. Data were collected from June 2017 

to May 2023. A total of 500 patients with migraine were recruited from the Brain 360 Integrative Brain 

Health Headache Clinic. Based on the International Classification of Headache Disorders-3 criteria, 

patients were diagnosed with migraine and categorized as having either EM or CM. Medication 

overuse was defined as regular overuse of acute migraine treatment for >3 months, including 

acetylsalicylic acid, non-steroidal anti-inflammatory drugs, and acetaminophen [paracetamol] for 15 

or more days per month, or ergotamines, triptans, opioids, or combination analgesics for 10 or more 

days per month [4].  

2.2. Data Collection 

Data were systematically collected on headache frequency, characteristics, and associated 

symptoms such as aura, nausea, vomiting, photophobia, phonophobia, osmophobia, and allodynia. 

Additional recorded parameters included greater occipital nerve tenderness, 

supraorbital/supratrochlear tenderness, and shoulder neck tenderness. The Visual Analog Scale 

(VAS) was used to assess headache intensity. Information was also gathered on demographic 

variables, body mass index (BMI), educational status, migraine onset age, and medication-free attack 

duration. Specific emphasis was placed on the familial history of headache and comorbid conditions 

in both mothers and fathers to assess potential genetic influences.  

2.3. Ethical Considerations 

The study was conducted following the ethical standards of the Declaration of Helsinki and was 

approved by the Ethical Committee for Clinical Studies of Baskent University (KA23/416). Informed 

consent was obtained from all participants.  

2.4. Statistical Analysis 

Data analysis was performed using SPSS for Windows, version 22. Initial tests for the normality 

of data distribution included the Kolmogorov-Smirnov, skewness, and kurtosis tests. Depending on 

the data distribution, parametric (independent-samples t-test) or non-parametric (chi-square test) 
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methods were employed to compare the two migraine groups. The significance level was set at p < 

0.05. The associations between familial history and migraine phenotypes were particularly examined 

to explore the hereditary influence. 

3. Results 

3.1. Demographic and Clinical Characteristics 

A total of 500 participants were enrolled in the study, comprising 421 females (84.2%) and 79 

males (15.8%). Among these, 315 (63%) were diagnosed with EM and 185 (37%) with CM. The mean 

age of onset for CM was slightly higher than that for EM, although this difference was not statistically 

significant. Table 1 presents the demographic data of the patients. 

 

3.2. Headache Characteristics and Comorbidities 

The analysis revealed significant differences in headache characteristics between the two groups. 

Patients with CM were more likely to have medication overuse (63.31% vs. 23.56%, p < 0.05), and 

allodynia (58.82% vs. 35.48%, p < 0.05). Bilateral headache presence and greater occipital nerve 

tenderness were also more commonly observed in the CM group compared to the EM group (p < 

0.05). However, supraorbital/supratrochlear tenderness and shoulder/neck tenderness were found to 

be similar (p < 0.05). 
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There was no statistically significant difference between patients with EM and those with CM in 

terms of headache character, nausea, vomiting, photophobia, phonophobia, osmophobia, or gender 

(p > 0.05) (Table 2a). 
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Of the 500 patients included in the study, 50 had auras. While 60% of migraineurs without aura 

had EM and 40% had CM, 90% of those with aura had EM and 10% had CM, indicating a statistically 

significant difference (X2: 17.38; p < 0.05, Cramer’s V: 0.19). In addition, the rate of CM diagnosis was 

32.19% in individuals without bruxism and 45.81% in those with bruxism, which was also statistically 

significant (X2: 9.13; p < 0.05, Cramer’s V: 0.14) (Figure 1). However, there were no statistically 

significant differences between the EM and CM groups in terms of age of onset, pain intensity, or 

BMI. Considering the average values, the duration of medication-free attacks and age were lower in 

patients with EM than in those with CM (p < 0.05) (Table 2b). 

 

Figure 1. Comparison of clinical characteristics between the study groups. 

 
No statistically significant differences were found between the EM and CM groups regarding 

the presence of anemia, epilepsy, cancer, coronary artery disease, hypertension, diabetes mellitus, 

cerebrovascular disease, hypercholesterolemia, depression, anxiety, or thyroid dysfunction (p > 0.05) 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 18 September 2024                   doi:10.20944/preprints202409.1409.v1

https://doi.org/10.20944/preprints202409.1409.v1


 6 

 

(Table 3). Chronic migraine was diagnosed in 46.81% of individuals with rheumatological disease, 

compared to 34.65% of those without this comorbidity. This difference was statistically significant 

(X2: 4.78; p < 0.05, Cramer’s V: 0.1). Similarly, while 35.5% of patients without a diagnosis of asthma-

bronchitis were diagnosed with CM, 52.27% of those with a diagnosis of asthma-bronchitis were 

diagnosed with CM (X2:4.82; p < 0.05, Cramer’s V: 0.1).  

 

CM was observed in 36.29% of patients without sleep apnea and 66.67% of those with sleep 

apnea (X2: 4.63; p < 0.05, Cramer’s V: 0.1) (Figure 2). 

The heatmap depicting the relationship between comorbidities and migraine severity revealed 

a strong correlation between conditions such as hypercholesterolemia and depression, and higher 

degrees of migraine severity (Figure 3). 
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Figure 2. Comparison of comorbidities between the study groups. 

 

Figure 3. Heatmap of the hypothetical correlations between various comorbidities and different 

degrees of migraine severity. 

3.3. Familial Influence on Migraine Development 

When examining familial influences, no significant statistical difference was found in migraine 

occurrence based on the presence of the same comorbidities in parents (p > 0.05). However, the 

presence of hypercholesterolemia in the mother significantly increased the likelihood of CM in the 

offspring (78.6% in patients whose mothers had hypercholesterolemia vs. 43.3% in those without such 

a family history, p < 0.05). Detailed data are given in Table 4 and Figure 4. 
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Figure 4. Comparison of migraine type according to the presence of the same comorbidity in the 

mother or father of patients with hypercholesterolemia. 

3.4. Educational Levels and Migraine Phenotypes 

A statistically significant relationship was found between educational level and migraine 

phenotype (p < 0.05). Among participants, all the uneducated individuals (n = 3) and 51.52% of those 

with only primary school education (n = 34) had CM. In contrast, 62.38% (n = 63) of individuals with 

high school education, 63.16% (n = 144) of those with university education, and 78.13% (n = 50) of 

those with a master’s degree had EM. These findings suggest that individuals with higher education 

levels were less likely to have CM, indicating that socioeconomic factors may play a role in migraine 

chronification (Table 2a).  

Symptoms such as allodynia and medication overuse were more common in CM patients with 

familial hypercholesterolemia than in those without this hereditary condition (Figure 5).  

 

Figure 5. Clustered bar chart of the distribution of clinical symptoms across migraine types, with 

further segmentation based on the presence of familial hypercholesterolemia (FH). 
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4. Discussion 

This study highlights the complex interplay between genetic and environmental factors in the 

development of CM. The significant correlation of CM with factors such as medication overuse, 

allodynia, bilateral headaches, and greater occipital nerve tenderness aligns with previous research 

emphasizing the multifactorial nature of migraine progression[7,18]. 

4.1. Familial Influence on Migraine Development 

Our findings regarding the familial transmission of hypercholesterolemia provide new insights 

into the genetic underpinnings of migraine. The significant association between maternal 

hypercholesterolemia and CM suggests a potential sex-linked genetic influence on migraine 

susceptibility. This observation warrants further genetic studies to explore mechanisms such as 

mitochondrial DNA variations, which are maternally inherited and may play a role in migraine 

pathophysiology. However, it is also essential to acknowledge that our study lacks detailed 

information on specific lipid profiles (including high-density lipoprotein, low-density protein, and 

very-low-density protein), triglyceride levels, and the treatment status of patients with 

hypercholesterolemia, which could provide valuable insights into the nuanced nature of this 

association, as different lipid subtypes may exert varying effects on vascular and neurological 

functions [19]. 

In this study, the examination of various comorbidities in parents, including headache, 

rheumatological diseases, asthma, hypertension, diabetes mellitus, and psychiatric diseases, in 

relation to CM in patients revealed that these parental comorbidities did not have statistically 

significant associations with CM in their offspring. An important consideration in interpreting these 

results is the lack of knowledge about the specific medications used, adherence to treatment 

regimens, or the overall management and control of these comorbid conditions among the 

participants. The absence of such details limits the comprehensive understanding of the impact of 

parental comorbidities on chronic migraine risk in patients[20]. 

This study also found a higher incidence of CM in patients with rheumatological disease, 

asthma/bronchitis, and sleep apnea. These findings are consistent with the American Migraine 

Prevalence and Prevention study, which identified arthritis, asthma/bronchitis, and insomnia as risk 

factors for migraine chronification, although results differed for hypertension, hyperlipidemia, 

depression, and anxiety [21]. The Chronic Migraine Epidemiology and Outcomes study similarly 

detected a higher prevalence of sleep apnea among respondents with CM compared to those with 

EM [22].  

Our examination of clinical characteristics revealed several intriguing patterns in migraine 

chronification. In particular, medication overuse, allodynia, bilateral location, and bruxism showed 

significant associations with CM. Tenderness in various regions was also linked to CM. These 

findings align with existing literature, highlighting the relevance of these clinical features in 

identifying individuals at risk for migraine chronification. For example, Ford et al. reported that 

individuals with CM experienced bilateral pain more frequently [18]. In our study, individuals with 

chronic migraine also had higher rates of phonophobia, photophobia, and nausea, although the 

differences were not statistically significant. 

Previous studies have often suggested that individuals with obesity, typically defined as a BMI 

of ≥30 kg/m², may have an increased risk of developing CM [17,23]. Overweight individuals, with a 

BMI ranging from 25 to 29 kg/m², were reported to have a threefold increased risk compared to those 

with a normal weight [23]. In contrast to some expectations and consistent with certain aspects of the 

literature, this study did not find a significant difference in BMI between patients with EM and those 

with CM. The BMI values of patients in both groups were below the threshold of 30 kg/m², indicating 

that none of the study participants were classified as obese. However, BMI does not provide 

information about the distribution of body fat, muscle mass, or other factors that may influence the 

complex relationship between weight and migraine. The absence of a clear BMI distinction between 

EM and CM groups emphasizes the multifactorial nature of migraine chronification, with genetic, 

environmental, and lifestyle factors playing intricate roles. 
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The visual representations of our data provide compelling insights into the progression and 

characteristics of migraine. The clustered bar chart elucidated the significant variation in clinical 

symptoms such as medication overuse and allodynia between patients with EM and CM, particularly 

highlighting the influence of familial hypercholesterolemia. This suggests a genetic predisposition 

that exacerbates these symptoms in chronic migraineurs.  

The heatmap of comorbidities and migraine severity showed the diverse impact of various 

comorbid conditions on migraine severity. Notably, conditions such as hypercholesterolemia and 

depression appeared closely linked to higher severity levels, indicating potential areas for targeted 

therapeutic intervention. Together, these figures not only underscore the complex interaction 

between genetics, comorbidities, and migraine progression but also highlight potential focal points 

for improving management strategies for patients with migraine. 

4.2. Educational and Socioeconomic Factors 

The relationship between educational level and the prevalence of CM observed in our study 

underscores the complex interplay of socioeconomic factors in migraine pathophysiology [10,21,24–

26]. Conducted in a private tertiary headache clinic, this study offers insights that might reflect a 

demographic with access to specialized healthcare services, which may have influenced the observed 

outcomes. Unlike findings from some studies conducted in North America, where lower educational 

and socioeconomic status are associated with a higher prevalence of migraine, our results align more 

closely with European studies suggesting that higher socioeconomic status correlates with a reduced 

migraine frequency. This divergence may reflect regional differences in stress management and 

healthcare access, which could significantly influence migraine chronification [10,21,24–26]. 

In our cohort, the inverse relationship between educational level and CM supports literature 

indicating that individuals with lower educational levels are more prone to developing CM [27]. This 

association prompts further investigation into how educational status may impact health literacy, 

access to care, and ultimately, migraine management outcomes. Interestingly, our findings did not 

align with previous research demonstrating a higher incidence of anxiety and depression among CM 

sufferers compared to those with EM [28–32]. This discrepancy suggests that the interplay between 

migraine and psychological conditions might also be influenced by socioeconomic variables, which 

were not specifically addressed in our study [33,34]. 

Previous studies, particularly those from the USA, have consistently demonstrated an inverse 

relationship between socioeconomic status and migraine prevalence, with lower income groups 

experiencing higher rates of migraine. These studies suggest that socioeconomic stressors, including 

financial instability and limited access to healthcare, might exacerbate migraine severity and hinder 

effective management [28–32]. Given these findings, it is evident that more research is needed to 

explore the impact of socioeconomic factors on migraine, particularly among patients with higher 

educational levels who continue to experience CM. Such studies could provide deeper insights into 

the barriers to effective migraine management across different socioeconomic strata and help tailor 

interventions that address these unique challenges, especially in settings like ours where patients 

typically have better access to specialized care[6,35,36]. 

4.3. Limitations and Future Directions 

While this study provides valuable insights, it is not without limitations. The sample size for 

some comorbidities was relatively small, which may have affected the statistical power to detect 

significant associations. Additionally, the lack of detailed information on treatment regimens and 

medication adherence could have influenced the results, particularly in understanding how the 

management of comorbid conditions affects migraine outcomes. Furthermore, the study did not 

explore crucial parameters such as medication usage, HbA1c levels, and glucose levels in patients 

with diabetes mellitus. Future research should focus on longitudinal studies to validate these findings 

and explore gene-environment interactions in a larger cohort. Such studies could also investigate 

lifestyle factors such as diet and exercise, which were beyond the scope of this study but could play 

a crucial role in the intricate relationship between genetics and migraine chronification. 
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4.4. Implications for Clinical Practice 

Our study underscores the importance of considering familial health dynamics when assessing 

migraine risk. This approach could lead to more personalized migraine management strategies, 

potentially improving outcomes for patients with a high genetic predisposition to chronic migraine. 

4.5. Concluding Remarks 

In conclusion, our findings suggest that both genetic and environmental factors significantly 

contribute to migraine chronification. The highlighted role of familial hypercholesterolemia, 

particularly maternal, suggests new avenues for research into the genetic basis of migraine and its 

potential treatment targets. Understanding these relationships will be crucial for developing 

preventive strategies and therapeutic interventions tailored to individual risk profiles, ultimately 

enhancing the quality of life for migraine sufferers. 

Conflicts of Interest: The authors declare that they have no conflict of interest. 
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