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Background: Adults who suffer from migraines are highly susceptible to mental illnesses that may have significant association with their HRQoL. Therefore, this study aimed to investigate how anxiety and depression related to HRQoL in adults with Migraine.

Methods: Data from the Medical Expenditure Panel Survey for 2017 to 2020 were used to identify adult patients 18 years of age and older with a migraine diagnosis. The Physical and Mental Component Summary (PCS & MCS) scores from the SF-12 were used to calculate HRQoL. To adjust for a wide range of variables, multivariate linear regressions were used to evaluate the association between depression and anxiety and HRQoL among adults with migraine.

Results: Among the 1,713 identified adults with migraines, 11.2% experienced depression, 14.6% experienced anxiety, and 13.7% had both conditions. Compared to migraineurs who had only migraine, adults with comorbid depression and anxiety had the lowest mean scores on the PCS and MCS. Additionally, migraineurs who had depression had significantly lower HRQoL MCS scores (depression: β = −7.552, p < 0.001), and those with anxiety had significantly lower HRQoL MCS scores (anxiety: β = −4.844, p < 0.001) compared to those without these comorbidities. Notably, individuals with migraines who exercise had higher scores on both PCS and MCS than those who did not exercise.

Conclusion: This nationally representative sample provides insights into the associations between depression and anxiety with poor HRQoL among individuals with migraines. Additionally, it revealed the negative impact of concurrent chronic diseases, and poor socioeconomic status on HRQoL, while emphasizing the beneficial effects of regular exercise. This study highlights the clinical, policy, and public health implications for improving healthcare planning, resource allocation, and promoting lifestyle changes to reduce depression and anxiety in migraine sufferers.
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1. Introduction

Migraine is one of the most prevalent medical illnesses worldwide and has been acknowledged as having significant consequences for public health (1). It affects a substantial number of the global population, with an estimated prevalence of 15% worldwide. Migraine accounts for 4.9% of the global population illness, measured by years lived with disability (YLDs) (2). In the United States, migraine is among the top three most disabling neurological conditions, which aligns with the most disabling neurological conditions worldwide (3). Migraine is a debilitating condition that negatively impacts health, overall well-being, family relationships, work and school activities, along with a significant financial burden (4). Moreover, it is often associated with a significant impact on individuals’ psychological well-being and health-related quality of life. A substantial bidirectional link between migraine and psychiatric problems has been consistently demonstrated through research (5). Adults with migraines frequently experience anxiety and depression; they are two to four times more likely to experience depression and anxiety compared to adults in the general population (6). Depression and anxiety may increase the probability of adverse clinical outcomes, including suicidal behavior as well as treatment resistance (7). Importantly, persons at risk for suicide have been shown to have greater mean concentrations of inflammatory mediators in both the brain and the periphery when compared to non-suicidal participants (7). In addition, coexisting depression and anxiety in adults with migraine add to their financial burden, increase healthcare utilization, increase migraine illness burden, psychosocial dysfunction, and may impair migraine sufferers’ health-related quality of life (7–16).

Health-related quality of life (HRQoL) is a crucial outcome factor for migraine sufferers. It encompasses various aspects of an individual’s physical, mental, and social well-being that are influenced by their health status (17). HRQoL has been defined as “how well a person functions in their life and their perceived wellbeing in physical, mental, and social domains of health (18)”. The multidimensional nature of HRQoL makes it an essential outcome measure for assessing the overall impact of chronic conditions such as migraine. One of the main goals in adults with migraine may be to maintain a good health-related quality of life despite the challenges brought on by migraines. Therefore, determining the causes of a poorer HRQoL is crucial, especially considering mental health comorbidities. Few studies evaluated how migraine patients’ HRQoL. Population-based studies in the United States (US) and the United Kingdom (UK), with similar designs showed that those with depression and migraines scored worse on both the physical and mental components of HRQoL than people without depression (8). Evidence from a nationwide Canadian Community Health Survey of participants with migraine demonstrated that health-related outcomes were worse in those with migraines and a psychiatric disease than in individuals with either condition alone (10, 16). In a sample of 1,957 migraineurs, Lanteri-Minet et al. found that concurrent anxiety in patients with depression resulted in a considerably lower HRQoL (13).

Limited research have examined how migraine patients’ HRQoL is related to depression and/or anxiety (8, 10, 13, 16). Even though these studies added to the body of evidence regarding the effect of depression and/or anxiety on HRQoL in adults with migraine, our investigation included national US data for individuals with migraine. In addition, earlier research studies used self-reported scales to assess anxiety and depression, whereas this study employed clinical diagnostic codes. Furthermore, we have considered various confounders that could influence the relationship between depression, anxiety, and HRQoL, including socioeconomic variables, access to care, physical activity, and medical comorbidities. We hypothesized that anxiety and depression are associated with poor HRQoL among adults with migraine. Understanding the intricate relationship between migraine, depression, anxiety, and HRQoL is crucial for healthcare providers and researchers to optimize patient care and develop effective interventions that address both the physical and psychological aspects of their condition.



2. Methods


2.1. Study design and data

A cross-sectional analysis was carried out using information from the Medical Expenditure Panel Survey (MEPS) for the years 2017, 2018, 2019, and 2020. MEPS is a national survey that collects data from the non-institutionalized US civilian population on sociodemographic traits, health insurance, medical problems, medication use, and other health services.



2.2. Study population

The study inclusion criteria include: (1) adults between the ages of 18 and 64, (2) diagnosed with migraine, (3) were alive during the calendar years, and (4) had no missing data for HRQoL. We have excluded individuals with no migraine diagnosis and those with missing data for HRQoL. Migraine diagnosis was identified from MEPS data using the International Classification of Diseases, Ninth Revision, Clinical Modification (ICD-9-CM) clinical diagnosis codes,



2.3. Measures


2.3.1. Outcome: health-related quality of life (HRQoL)

Adults who took part in the MEPS and were at least 18 years old had to self-administer questionnaires to determine their HRQoL. Both the physical and mental dimensions of HRQoL were evaluated using the Physical Component Summary (PCS) and Mental Component Summary (MCS) of the questionnaire from the Short-Form 12 Version 2 (SF-12 V2) (19). Higher scores on the PCS and MCS indicate better physical and mental HRQoL, respectively.



2.3.2. Variables

Adults with migraine were divided into four mutually exclusive groups (e.g., migraine only, migraine and anxiety, migraine and depression, migraine and both disorders). Other variables included sociodemographic factors (gender, age, race or ethnicity, marital status, income, region of residence, education level, health insurance, medication insurance, employment status, and poverty status), perceived physical health, concurrent chronic illnesses, and physical exercise.




2.4. Statistical analyses

Descriptive statistics, such as mean, standard deviation, frequencies, ad percentages, were used present the baseline characteristics of the study sample. Chi-square tests were employed to determine the variations in individual characteristics among the migraine groups. ANOVA was used to find mean variations in HRQoL by migraine groups. We controlled for all independent factors in the multivariable linear regressions to assess the relationship between migraine groups and HRQoL. Statistical significance was defined as a value of p less than 0.05. The MEPS complex survey design was taken into account for all estimations in the statistical analyses by integrating person-level weights and variance adjustment weights (strata and primary sample unit) from the MEPS. The data were analyzed with SAS 9.4 (SAS Institute Inc., Cary, NC, United States).




3. Results


3.1. Characteristics of the study sample

Table 1 lists the characteristics of the study sample, 1,713 adults with migraine; the majorities of the study sample’s participants were women (83.5%), aged 18 to 39 (36.7%), employed (71.8%), and had at higher than high school diploma (92.7%). About 11.0% of migraine affected persons also experienced depression, 14.6% had anxiety, and 13.7% had both illnesses. Compared to men, women with migraine exhibited significantly greater anxiety rates (15.2% vs. 11.4%) and comorbid depression and anxiety (14.9% vs. 7.5%, value of p = 0.028). Additionally, compared to employed migraine patients, those who were unemployed had considerably more significant rates of depression (15.8% vs. 9.4%) and comorbid anxiety and depression (23.7% vs. 9.8%, value of p <0.0001). In addition, comorbid depression and anxiety were substantially more common in persons with migraine and comorbidities (diabetes, hyperlipidemia, asthma, COPD, arthritis, GERD) than in adults without these comorbidities (value of p <0.0001).



TABLE 1 Characteristics of the study sample, raw percentage of characteristics by migraine group.
[image: Table1]



3.2. Health-related quality of life and migraine groups

The PCS and MCS ratings for HRQoL significantly differed between migraine groups (Table 2). For instance, the mean PCS score was lower in migraine patients with both depression and anxiety (Mean = 36.43, SE =1.43) compared to other groups (41.52 for migraine only, 38.76 for migraine and depression, and 10.41 for migraine & anxiety). For MCS score, it was lower in migraine patients with both depression and anxiety compared to other groups (33.20 for migraine and depression and anxiety, 43.60 for migraine only, 38.35 for migraine and depression, and 39.03 for migraine & anxiety).



TABLE 2 Weighted means of health-related quality of life scores by migraine groups.
[image: Table2]



3.3. Health-related quality of life among migraine groups from adjusted analysis

Table 3 displays the adjusted relationship between migraine groups and HRQoL. A significantly lower HRQoL was found in migraine patients with depression (MCS: β = −7.552, value of p<0.0001), with anxiety (MCS: β = −4.844, value of p<0.0001), with both depression and anxiety (MCS: β = −9.806, value of p<0.0001) compared to those with migraine only after adjusting for all independent variables.



TABLE 3 Parameter estimates from adjusted multivariate linear regressions on hrqol among adults with Migraine, MEPS 2017–2020.
[image: Table3]

Young age was positively associated with PCS and negatively associated with MCS. However, the female gender was negatively associated with PCS and positively associated with MCS. Factors positively associated with HRQoL included employment, perceived general health, and physical activity. For example, adults who exercise three times per week have a higher HRQoL in both physical health summary score (PCS: β = 1.491, value of p<0.0001) and mental health summary score (MCS: β = 1.878, value of p<0.0001) compared to those who did not exercise. Low income was negatively associated with both PCS and MCS. Individuals with concurrent comorbidities including heart disease, hypertension, asthma, arthritis, and GERD have a lower HRQoL in the physical health summary score than those without those comorbidities value of p <0.0001).




4. Discussion

The results presented here provide insight into how mental and physical comorbidity related to HRQoL in migraine sufferers and reinforces the negative relationship between HRQoL and comorbid depression and anxiety that has been investigated in multiple studies but with variable effect sizes (20). However, our research used a nationally representative sample from the U.S. that examined the relationship between migraine sufferers and the mental and physical components of HRQoL separately, fulfilling some gaps and uncertainties regarding the relationship between different domains of HRQoL and comorbid depression and anxiety.

The HRQoL had been evaluated for four migraine groups: migraine only, migraine and depression, migraine and anxiety, and migraine with both depression and anxiety. Comparing these groups, we found that individuals with depression and anxiety had lower HRQoL than those who just had one of these comorbid conditions, or those without any of these comorbidities. The burden on individuals’ quality of life extends beyond the physical symptoms of migraines, encompassing the psychological dimension. Specifically, anxiety was found to be related to the physical domain of the HQRoL, while those with both depression and anxiety related to the mental health domain of HRQoL in migraine sufferers. This finding suggests that anxiety and depression co-morbidity have cumulative impacts on HRQoL in persons with migraine. The results of our analysis are consistent with other previously published studies (8, 10, 13, 16). Jette et al., in a nationwide sample of 3,984 Canadian adults revealed lower HRQoL in people with psychiatric illness and migraines (10). Additionally, Lanteri-Minet et al. observed that concurrent anxiety and depression significantly reduced HRQoL in a nationally population-based survey they conducted in France (13). Lipton et al., in a population-based study with 246 migraine sufferers in the U.S., found that those with depression and migraines had lower scores on both the physical and mental aspects of HRQoL than people without depression (8).

This study adds to the existing body of evidence using data that is nationally representative of the US population. This finding emphasizes the need for comprehensive care that addresses both migraine therapy and mental health concerns to identify people who might benefit from early intervention, which often ignores. The Lancet series on global mental health concluded that mental health should be linked to all health facets (21). Therefore, the findings of our study should support the early screening, diagnosis, and management of depression and anxiety among migraineurs as this might significantly alleviate the suffering of the patients, lessen their symptoms, and enhance HRQoL. Various screening tools are available to assess general psychiatric symptoms. Screening becomes particularly important when patients or their families report symptoms of depression and anxiety, or when clinicians observe dysphoric or anxious moods (22).

A study using American Registry for Migraine Research assessed the symptoms of anxiety and depression using HRQOL questionnaire along with assessment of functional impairment at work (23). The analysis revealed that greater severity of depression symptoms was associated with increased migraine-related disability, pain interference, work impairment (including absenteeism and presenteeism), and work productivity impairment. This loss of productivity can have a substantial economic impact on individuals, employers, and the overall economy. Previous evidence demonstrated that comorbid psychiatric conditions such as depression and anxiety may contribute to the increased healthcare costs associated with migraine (9, 24). Thus, treatment strategies should not only focus on reducing the frequency and severity of migraines but also address the associated anxiety and depression symptoms.

Integrating mental health support into migraine management improves outcomes and enhances HRQoL. Recent findings suggest that a brief group education and supportive self-management program may improve HRQoL in individuals with chronic migraine (25). Moreover, social support was proven to play a significant role in the context of migraines, depression, and anxiety. It was observed that higher levels of social support were associated with lower scores of depression and anxiety in individuals with migraines. Therefore, fostering social support networks and interventions targeting social support may be beneficial in improving the overall well-being and mental health of individuals with migraines (26).

Untreated depression and anxiety can disrupt sleep, leading to a negative cycle of sleep deprivation and worsening mental health symptoms (27). Disturbances in sleep, such as insomnia or disrupted sleep patterns, are commonly observed among migraineurs, with 85.9% reporting clinically significant poor sleep quality. It is also prevalent in individuals with depression and anxiety. Lack of quality sleep can worsen symptoms of depression and anxiety and make it harder to cope with daily life. The significance of poor sleep quality in individuals with episodic migraine has been reported in the literature (27). The independent contribution of sleep quality to functional impairment emphasizes the importance of addressing sleep disturbances in managing migraine. A comprehensive management approach targeting depression, anxiety, and sleep quality may lead to improvements (27). Further research is needed to explore alternative interventions and strategies targeting sleep quality and insomnia for optimizing HRQoL in this population.

In our analysis, 80% of the adult migraine were women, which aligns with estimates from a 12-year Danish study that revealed a female-to-male ratio of 6.2:1 (28). This study found that feminine gender, unemployment, low income, and physical comorbidities were all substantially linked to poor HRQoL. Physical comorbidities are a crucial issue in the context of migraine. In the physical health summary score, people with concurrent comorbidities such as heart disease, hypertension, asthma, arthritis, and GERD scored significantly lower on the HRQoL scale than people without those comorbidities. These comorbidities are highly prevalent among adults with migraine, and related to experiencing more frequent migraine symptoms and more negative life events (29). Another important finding is the female gender and the low HRQoL in the physical health summary score and low income was related to low scores in both the physical and mental health summary. Similar findings were reported from a study using the Community Health Survey (CCHS), Brna et al. evaluated the factors influencing HRQOL among Canadians, and reported low income and female gender are related to poor HRQoL (16). The association between HRQoL and various demographic, socioeconomics and lifestyle factors further emphasizes the multidimensional nature of the impact of depression and anxiety on migraine patients (30). The associations between demographic and lifestyle factors with HRQoL outcomes in migraine patients have important implications for clinical practice. Understanding these factors can guide healthcare providers in identifying individuals who may be at higher risk of experiencing poor HRQoL and tailoring interventions accordingly. For example, targeting younger individuals with additional support and coping strategies may help mitigate the negative impact of migraines on their quality of life. Similarly, promoting physical activity and providing resources to improve financial well-being may contribute to better HRQoL outcomes in this population. The findings of this study also emphasize the need for a multidisciplinary approach to migraine management that incorporates pharmacological, psychological, and lifestyle interventions tailored to individual patient needs can help mitigate the negative impact of these comorbid conditions and enhance overall well-being.


4.1. Study strengths and limitations

This is the first study to assess the HRQoL between four groups of migraineurs. It evaluated how depression and/or anxiety affected the HRQoL of individuals with migraine using a credible and accurate evaluation method. This study also considered various variables, including sociodemographic traits, physical activity, health insurance coverage, and coexisting chronic illnesses. In addition, employing a nationally representative sample of adults with migraine allowed us to obtain accurate estimates of the relationship between depression and/or anxiety among adults with migraine and HRQoL. The present study has certain limitations when interpreting the study’s findings. Migraine-related variables, such as the severity of the disease, migraine treatment, pain, and fatigue symptoms can interfere with a person’s ability to function normally and may have a negative correlation with HRQoL; however, they are not present in MEPS and were not adjusted in the analysis. The study is limited by the use of a generic HRQoL tool rather than a disease-specific assessment tool, which may more accurately represent clinical state. However, the SF-12 questionnaire has been widely used to assess HRQoL worldwide.

Furthermore, MEPS does not contain data on the intensity of depression or anxiety, which could impact the HRQoL of adults with migraine; as a result, the regression analysis did not account for this information. Additionally, since this study used cross-sectional data, the associations observed do not imply causality; thus, a prospective longitudinal design is required to evaluate the causal relationship. Finally, this study only involved adults; hence the findings cannot be generalized to older adult individuals.



4.2. Clinical practice and public health implications

Healthcare professionals and policymakers can use the information presented in this study at the federal and state levels to enhance healthcare planning and resource allocation, including research funding, to prevent and minimize the harmful effect of depression and anxiety in individuals with migraine illness. In addition, this study suggests that routine screening for depression and anxiety is necessary for neurologists and other healthcare professionals to identify adults at a greater risk of having lower HRQoL, particularly for women and those with low poverty status and comorbidities. Healthcare professionals should thus treat depression and anxiety because early detection and therapy can improve HRQoL and other migraine health outcomes. Additionally, coordinated care among healthcare professionals and the provision of patient-centered information are crucial components of patient care, which can help adults with migraines have better HRQoL and lower levels of depression and anxiety. This study has public health implications for encouraging lifestyle changes like physical activity, managing obesity, eating a healthy diet, leading a better lifestyle (e.g., getting enough sleep), using mindfulness-based meditation techniques, and reducing the amount of human-technology interaction. These lifestyle changes can significantly lower the frequency and severity of mental health issues and migraine attacks (31, 32). For research implications, future studies with large sample sizes are needed to evaluate the relationship between migraine, depression, anxiety, and HRQoL in this population. There is a significant unmet need for additional research to determine the effectiveness of treating these mental illnesses in improving HRQoL for patients with migraine.




5. Conclusion

Adults with migraines may have worse HRQoL due to depression and anxiety. Underestimating the effects of these psychological distresses could harm migraine health outcomes. It is crucial to prioritize early diagnosis and treatment of depression and anxiety, especially for women, those with low-income status, and those with comorbidities. By addressing and managing anxiety and depression levels effectively, we can enhance the HRQoL of adults with migraines and promote their overall well-being. This study highlights the implications for clinical practice and policy to improve healthcare planning and resource allocation. It has important public health implications for encouraging lifestyle modifications that dramatically reduce the frequency and intensity of mental health problems and migraine attacks.
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