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Objective: The aims of the present systematic review were to explore the prevalence of migraine with anxiety exclusively and determine if and why there are likely to be differences across genders.

Introduction: Migraine is a very common neurological disorder and cause of productive disability worldwide that is more frequent in women of childbearing age than males. Previous studies have frequently demonstrated comorbidity of migraine and other psychiatric disorders. Although the prevalence of migraine across gender is well-established there are few if any systematic reviews on the prevalence of migraine comorbidity with anxiety cross-genders.

Methods: The present systematic review included prevalence studies, clinic-based and cohort studies that reported the frequency of migraine with anxiety within the study sample. Eleven studies were included in the review after screening by two independent reviewers. Studies included participants who were 16 years and older diagnosed with migraine.

Results: The main findings of this review indicated that anxiety is a major comorbidity of migraine worldwide, with a wide range (16–83%) of prevalence and a mean of ~43% of patients experiencing comorbid symptoms. Subjective anxiety symptoms appear to be greater among males with migraine than females which could be attributable to both environmental and/or hormonal and genetic predispositions.

Conclusions: The results reemphasize the high prevalence of migraine and comorbid anxiety symptoms worldwide while showing that although migraine is far more prevalent among women in general co-morbidity of migraine with anxiety unfolds a different gender difference. The results highlight the significance of exploring the impact of existing and pre-existing comorbid conditions of patients with migraines and further consideration into their diagnostic and treatment strategies.
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INTRODUCTION

Migraine is often cited as one of the most prevalent disorders globally (1) though there is a large regional variation. The lowest prevalence is reported in Africa, followed by Asian countries, higher in European countries, North America and highest reported in Australia (World Health Organization (WHO), 2020). About 30% of people with headache are diagnosed with migraine which is typically conceptualized as a chronic disorder with episodic attacks (2) and where subtypes are defined either as episodic migraine (EM) or chronic migraine (CM) depending on the frequency of cooccurrence with EM occurring on <15 days a month (EM) and CM occurring with greater frequency per days of the month. EM often develops into CM, and this transition is termed transformation, chronification, or progression (3).

In Australia alone, migraine is one the main causes of disability, with ~5 million individuals suffering from migraine, representing ~20% of the nation's population (4). The prevalence of migraine increases for individuals aged between 12 and 40 of both sexes, and results in a substantial loss of productivity due to missing days of school or work, and mostly requiring bed rest (4, 5). Indeed, majority of migraine sufferers are of working age, and 71% are women between the ages of puberty and menopause (6).

The cost of migraine in Australia in 2018 has been assessed recently at around $35.7 billion (7). The Global Burden of Diseases (GBD), disease burden is estimated in disability-adjusted life-years (DALYs), which are “the total years of life lost to premature mortality and years of life lived with disability.” Years lived with disability for headache disorders “are calculated from its prevalence and the mean time patients spend with the headache, multiplied by the associated disability weight.” Indeed, the migraine disability weight compared to a healthy person based on this calculation was estimated as 43.4% (8). Despite the substantial health burden of migraine, it is neither diagnosed adequately worldwide (3, 4, 7) nor is its etiology well-understood nor is research well-funded anywhere. Indeed, the topic has largely been ignored with only a small number of publications in the neurological literature dealing with the association of migraine and the commonest psychiatric disorder Generalized Anxiety Disorder (GAD) though more are available studies relating to comorbidity of migraine and depression (9, 10).

For example, a 2007 Canadian study has found that panic disorder was almost three times more common among migraineurs than others (10). Other studies demonstrated that anxiety disorders are more prevalent among people with migraine compared to non-migraineurs (11–14) and not surprisingly other studies have reported that the prevalence of anxiety increases significantly with the frequency of migraine attack episodes (15). Conversely, stress has been identified as a trigger for nearly 75% of migraine attacks (16) indicating that the relationship between anxiety and migraine is a complex one.

Furthermore, migraine seems to be more prevalent among female than male population (5, 16). The prevalence rate in some studies reported among males compared to females ranging from 5 to 8% and 11 to 16% in order (17) presumably due to estrogen hormone fluctuations during the periodic cycle. As suggested in “Estrogen withdrawal hypothesis” of Somerville (17), decreasing estrogen levels, for example before menstruation, may trigger migraine attacks (17). Similar gender based observations were made by Victor et al. (18) in their national epidemiological health survey in US. Based on a more recent systematic analysis for the Global Burden of Disease Study 2016 (8) age-standardized prevalence rate of migraine estimated around 14% worldwide with the prevalence rate much higher for females (19%) compared to males (10%).

Although the prevalence of migraine across gender is well-established in the previous studies, in the authors knowledge there is no systematic review on the prevalence of migraine comorbidity with anxiety cross-genders. The aims of the present systematic review were to explore the prevalence of migraine with anxiety and determine if there are differences across genders.



REVIEW


Methods
 
Eligibility Criteria

The review considered prevalence studies both clinic-based and cohort studies that reported the frequency of comorbid migraine with anxiety within the study sample. Studies with participants aged 16 years and older diagnosed with migraine clinically by a medical practitioner or according with The International Classification of Headache Disorders, 2nd/3rd edition (ICHD-2/3) were included. Studies were excluded from the review if (a) no data were reported on the prevalence or frequency of migraine with anxiety; (b) if the sample investigated included children or adolescents aged <16 years; or (c) if an abstract was not be available in English. The main outcomes of interest considered for this review were any report of anxiety and prevalence of migraine with anxiety exclusively.



Data Sources

A systematic search was conducted on 30/12/2019 using the following electronic databases, Medline, EMBASE (Ovid), Cochrane, and PubMed. Studies published as far back as possible were considered for inclusion in the review. Searches was done by migraine, anxiety and epidemiology keywords as outlined in Table 1.


Table 1. Key terms used in the search.
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Study Selection

After completing the search stage, all the identified citations were imported into EndNote (version X9.2). All the duplicate citations were removed. The abstracts were assessed by two independent reviewers (LK and HK). Full text citations were imported into the JBI Sumari. The full text in the last step were screened by two independent reviewers (LK and HK).



Quality Assessment

The risk of bias was evaluated with the appraisal tools from Joanna Briggs Institute critical for each study types (prevalence, cohort, and cross-sectional studies) (19, 20). The results are presented separately at Tables 2–4.


Table 2. Risk of bias in prevalence studies.
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Table 3. Risk of bias in Cross sectional studies.
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Table 4. Risk of bias in cohort studies.
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Data Extraction

Data extraction included publication information, methods, objectives, migraine definition, study population, and other main demographic data. Prevalence, percentage and/or incidence estimates were pulled out for population studies. Confidence interval of 95% were reported/calculated for the prevalence rate. For clinical based/cohort studies, the migraine frequency, characteristics, and disease burden were extracted.





RESULTS


Study Inclusion

The search identified 2,190 studies adding to 50 studies that were identified by hand searching (through Google scholar, ResearchGate, and other internet sources). In total 2,240 citations were identified in which 83 were duplicates and were removed at the next step ended up with 2,157 unique citations. During the screening for abstract and title, 112 studies were selected; further full text review identified 32 studies eligible to be included. In the final full text review 21 studies were removed at the last assessment step as they did not meet inclusion criteria as set above. The 11 studies included in the final systematic review as shown in Figure 1.


[image: Figure 1]
FIGURE 1. PRISMA.




Quality Assessments

The risk of bias in the studies were evaluated with the Joanna Briggs Institute critical appraisal tools for prevalence, cohort, and cross-sectional studies as shown in Tables 2–4 (19, 20) and are detailed below according to study type.


Prevalence Studies

There was a total of five prevalence studies (14, 18, 21, 22). Only one study (23) fulfilled all the requirements for a high-quality study. All included studies had adequate sampling, valid methods for identifying the condition and data analysis. Small sample size was the major limitation in three studies (Table 5).


Table 5. Characteristics of Included Studies—Prevalence, cohort, and cross-sectional studies.
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Cross Sectional Studies

There was a total of five cross sectional studies (24–27). All studies had appropriate sampling, adequate description of study subjects and statistical analysis. Only one study (25) identified confounding factors but did not adjust for them. Confounding factors were not identified in any of the other four studies considered as limitations in interpretation of these studies.



Cohort Studies

There was only one cohort study (29) found that met criteria for inclusion in the review. The authors described both the exposure and the outcome assessed in a valid and reliable method, follow up time, covariates and methods to control them were not listed. Appropriate statistical analysis was reported.




Study Characteristics

The characteristics of systematic review on the prevalence of migraine with anxiety are presented in Table 5. The age of the participants reported in the studies were on average between 34 and 44 years old of both genders. There was a consistency in diagnosis of migraine and almost in all the studies, except for one (21), migraine was diagnosed using ICHD-II/III. Contrary to migraine diagnosis, different scales were used for assessing or screening anxiety. Three studies used Hospital Anxiety Scale (HADS) (22) one study used Goldberg Anxiety Scale (13, 18), One study used State-Trait Anxiety Inventory (STAI) (23), one used self-reported anxious symptomology (21, 25), three studies used Goldberg Anxiety Scale (GAD) (24–26). One study did not mention their anxiety assessment tool (16). Studies were conducted in ten European union countries, India, China, USA, Korea, Brazil, Turkey, and Canada.



Migraine and Anxiety Comorbidity

In a small study of migraine outpatient clinic in India (13), the prevalence of migraine with anxiety was reported to be as low as 16%, which is much lower than other studies reported in this systematic review. On the other hand, the Eurolight project that was a large population study across ten European Union countries, migraine prevalence with anxiety was observed at 19%. In this large study a range of questionnaires including HADS were used to assess anxiety among adult migraineurs.

Conversely, several studies internationally have described a much higher comorbid prevalence of migraine and anxiety. Two Brazilian studies (24) reported comorbid incidences of 83 and 67%, while a Turkish study by Karakurum et al. (29) reported 76% and the Canadian study of Senaratne et al. (22) found 58% incidences.

Moderate prevalence (43–56%) was reported in the US population studies of Victor et al. (18) and Wachholtz et al. (28). Similarly, among the Chinese migraineurs, 38% of anxiety was reported (27). In both large population-based studies in Korea (18), almost one-third of migraineurs were suffering from anxiety.

In summary, the prevalence of migraine with anxiety among migraine sufferers of all eleven studies ranging from 16 to 83% with a median of 43%. Lowest prevalence reported in India (16%), ten European Union countries (19%). When comparing the prevalence of migraine with anxiety based on regions, the highest prevalence reported in studies of South America (75%) followed by North America (52%), Asia (38%), and lowest in Europe (19%).



Gender Differences in the Prevalence of Migraine With Anxiety

In almost all the studies, the prevalence of female with migraine is higher than males. However, when the comorbidity of migraine with anxiety is taken into account, the prevalence is almost the opposite. In the seven studies that reported enough information for drawing a conclusion on the prevalence of migraine with anxiety among genders, more than half of the studies (57%) reported a higher likelihood of males with anxiety among migraineurs compared to females. The Eurolight project involved patients recruited from primary care in ten European countries and found that the prevalence of migraine with anxiety among men (320%) was more than double that of female migraineurs (140%) when compared against no headache group. Similar results were reported in the Korean population study (21) where males prevalence of migraine with anxiety (30%) was slightly higher than females (23%).

In the US population studies (18) similar trends were reported where the prevalence of migraine with anxiety among men (142%) was higher than women (93%).

Only two studies in China (23) and Brazil (24) found a higher migraine prevalence with anxiety in females (88 and 69% in order) compared to the males (12 and 57% in order). However, it should be noted that both of these recruited participants from the headache clinic. Two studies did not find any significant differences between gender (14) 2010, and four did not report data on gender differences (26–29).




DISCUSSION

The main aims of the systematic review were to explore the prevalence of migraine comorbidity with anxiety exclusively as one of the most common disorders among migraineurs and to further explore the gender differences in such comorbidity.

Eleven studies were included in the systematic review on the prevalence of migraine with anxiety among migraineurs. Studies were population-based, clinical-based or cohort studies of different regions (Canada, US, Turkey, China, India, Korea, Europe, and Brazil).

The current review found that the prevalence of migraine with anxiety ranged between 16 and 83% with a median of 43%. As per population-based studies in this systematic review, the incidence of migraine with anxiety is prevalent among one-third of migraineurs which is consistent with many of the previous studies (10, 30, 31).

In the present review, findings showed that the prevalence of females with migraine was significantly higher than males which is well-established in the previous studies (22, 24, 26). However, the prevalence of migraine with anxiety was much higher among men compared to women. Despite different study settings, regions, age and other individual characteristics, evidence of greater prevalence in males was consistent in 9/11 (i.e., the majority of the studies included in the review). This is the first study to report on this gender difference. In the presence of such gender differences, and the fact that so many women experience migraine at the same time in their menstrual cycle and come to expect it as a monthly occurrence it is possible that the onset of migraine is half expected very month and so less anxiety inducing. By comparison males may find migraine socially unusual and hence more ‘worrying'. Interestingly migraine and anxiety comorbidity in males is reported to be accompanied by low testosterone levels (32). Gender differences have been documented in chronic conditions such as chronic kidney diseases, obstructive pulmonary diseases and others. This is also consistent with the Health lifestyle theory which suggests that variables such as gender, age and social networks dispose the individuals to certain practices that make them more likely to develop a condition than others (33, 34).

While exploring the underlying causes or direction of such complex relationship is difficult to explain in the existing studies, the results of the review suggest that clinicians need to be aware of the high prevalence of anxiety and migraine in their clinical settings. Early identification of comorbid conditions has the potential for better prognosis and improvement of patients outcomes (35). The routine screening of patients with migraine for anxiety or any other psychiatric/mood disorder is highly recommended in clinical settings.

The HADS was the most commonly used scale in the migraine studies. HADS is a validated, convenient scale for screening anxiety since it emphasizes the subjective indicators of anxiety as well as somatic symptoms and depression. However, HADS is more of a screening tool for physiological measures of anxiety rather than one for clinical diagnosis of anxiety and hence might lead to the underestimation of the prevalence of anxiety (36).

Unfortunately, the majority of anxiety scales are subjective and there is no objective unified scale currently available for screening or diagnosis of anxiety highlighting the need for a unified, objective, biological assessment of anxiety to ensure transparency of reporting and conclusive diagnosis of migraine.


Limitations

The current systematic review is limited in generalizability by the relative scarcity of studies and rigor of the analyses currently available. Half of the studies we have included are cross-sectional. Four studies do not include a reference to potential confounding factors. Secondly, around half of the studies in this review were primarily prevalence studies and among these, sample size was a further limitation. Lastly, the diversity of screening tools used to diagnose anxiety was an additional confound that made a true statistical meta-analysis impossible. This limits the generalisability as well as identifying the exact impact of such complex relationship between migraine and anxiety and gender in other settings. The need for a more unified and comprehensive screening tool for anxiety, perhaps a physiological battery of anxiety measures is evident.




CONCLUSION

The direction and causes of the migraine comorbidity with anxiety are currently unavailable in the literature. Thus, there is a need for well-designed clinical studies to rigorously identify the clinical characteristics (including the genetic predispositions and neurotransmitter systems) associated with these complex conditions. The outcomes of such studies would lead to a better understanding of the therapeutic strategies for the conditions and design of better management strategies. For example, if anxiety is the trigger for more frequent migraine attacks, then perhaps behavioral treatment strategies targeting anxiety management in males and better hormonal control for females may lead to the desired outcome for migraine management or vice versa.
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