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Background: Recurrent headaches in headache disorders adversely impact quality of life and job. Migraines and tension-type headache TTH) are the most common primary headaches and a prominent cause of disability globally. However, few research compare headache illness burden in China, India, the United States (US), and Japan.



Methods: Global and Chinese, the US, Indian, and Japanese migraine and TTH incidence, prevalence, and disability-adjusted life years were taken from the GBD database for 1990–2021. The data is studied utilizing decomposition analysis, health inequality research, joinpoint regression model, and Bayesian Average Annual Percentage Change (BAPC) model.



Results: The study found that migraine mostly affects women aged 15–49, while TTH are evenly distributed across gender and age. The worldwide average annual percentage change (AAPC) in disease-adjusted life years (DALYs) for migraine and TTH from 1990 to 2021 was 0.0357, a statistically significant trend (p < 0.001), as determined using joinpoint analysis. China exhibited the quickest rise in migraine and TTH incidence and prevalence, as well as the age-standardized rate (ASR) of DALYs, of the four nations analyzed. The US had the highest value of these indicators. Forecasting models reveal that without policy action, migraine prevalence will grow but TTH prevalence would stay unchanged. Decomposition research showed that population expansion is the major cause of migraines and TTH, which will be slightly alleviated by population aging. Health disparities across economic growth areas lessened between 1990 and 2021, according to the report.



Conclusion: Globally and in China, migraine and TTH incidence and burden have increased since 1990. Migraines are becoming more common in young and middle-aged women, so headache treatment professionals should invest more in patient education to raise awareness and improve self-management to reduce disease burden and medical costs.



KEYWORDS
global burden of disease, migraine, tension-type headache, prevalence, incidence





Introduction

Headache disorders, which encompass a diverse range of neurological afflictions, rank among the most widespread and debilitating conditions, with nearly half of the global adult population being affected (1). Primary headaches mainly include migraines and TTH and these disorders are not only a cause of pain but also a leading cause of disability worldwide (2). Migraine, a common disabling condition that globally affects 15.2% of the population, is the second cause of health loss in terms of years lived with disability and the first among women (3). Meanwhile, TTH is one of the most prevalent headache disorders globally and poses a significant health burden. According to the Global Burden of Disease (GBD) Study 2019, the global prevalence of active headache disorders is 52.0%, with the prevalence of TTH at 26.0% (4). To understand both of these headache disorders, it is important to recognize their epidemiology, and the heavy burden they place on society.

The Global Burden of Disease (GBD) is a systematic scientific endeavor coordinated by the Institute for Health Metrics and Evaluation (IHME) at the University of Washington. Its primary purpose is to quantify the comparative magnitude of health losses due to diseases, injuries, and risk factors across age, gender, and geography at a given point in time (5). The GBD provides a comprehensive set of estimates of all-cause mortality, deaths due to disease, years of life lost (YLLs) due to premature deaths, years lived with disability (YLDs), and disability-adjusted life-years (DALYs) (5). This enables policymakers, health sector leaders, researchers and the public to compare the impact of conditions on health and to understand the most significant factors contributing to health loss in specific locations and populations.

This research evaluated the epidemiology of migraine and TTH in four designated nations: China, India, the United States, and Japan, as well as on a global scale. These four countries were chosen because of their importance and representation in global health research, due to their large population sizes, different levels of economic development, diverse health care systems, cultural and lifestyle differences, and the diversity of etiologic structures. Despite the growing interest in migraine and TTH in global health topics, detailed epidemiologic data on these disorders are still insufficient. By comparing the incidence of migraine and TTH in these four countries, the study not only reveals the epidemiological characteristics and challenges of these two headache disorders in different socioeconomic contexts, but also promotes international collaboration and knowledge sharing in the fields of public health, disease control, and medical research. In addition, the study provides valuable insights for the development of global strategies for the prevention and control of migraine and TTH and the strengthening of public health policies.



Methods


Data source and download

We obtained the population, prevalence, incidence and DALYs, and age-standardized rates (ASR) data for all age and age-standardized groups across China, Japan, the US, India and global from GBD 2021 (http://ghdx.healthdata.org/gbd-results-tool, Accessed 31 October 2024). GBD 2021 provides comprehensive data on the burden of 371 diseases and injuries covering 204 regions and countries from 1990 to 2021, as well as data on 88 risk factors. In conducting the study, we strictly adhered to the Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) guidelines.



Disease definition

In the GBD 2021 cause hierarchy, headache disorders are categorized as level 3, nested under level 2 neurological disorders, with non-communicable diseases at level 1. Under level 4, headache disorders are further differentiated into migraine and TTH, with no subsequent subdivision (6). Migraine is a primary headache disorder usually characterized by recurrent episodes of moderate or severe unilateral throbbing headache. TTH presents as dull, non-throbbing, diffuse or band-like or vice-like pain ranging in intensity from mild to moderate and usually located in the head or neck. In our study, we used codes from the International Classification of Diseases, 10th edition (ICD-10), specifically G43–G43.919, G44.2–G44.229, and G44.4–G44.41, to denote migraine and TTH (7, 8).



Statistical analysis


Joinpoint regression model

To analyze temporal trends in migraine and TTH burden from 1990 to 2021, we used a joinpoint regression model to calculate the annual percentage change (APC) and the average annual percentage change (AAPC) over the entire study period and to determine their corresponding 95% confidence intervals (9). This trend was determined by analyzing the estimated AAPC and its 95% confidence intervals. These trends were then categorized as increasing (AAPC greater than 0), decreasing (AAPC less than 0), or stable (95% confidence intervals of 0) (9). The Joinpoint Regression Program and R software were used to perform data analysis. Statistical significance was defined as a P value of less than 0.05.



BAPC forecasting model

We adopted the BAPC method for estimating marginal posterior distributions. This method takes advantage of integrated nested Laplace approximations (INLA) and circumvents the typical difficulties encountered with Markov chain Monte Carlo methods in Bayesian analysis (10). The BAPC method has been extensively utilized in analyzing the trends of chronic diseases as well as predicting future disease burden. Therefore, we used the R packages BAPC and INLA in the Integrated Nested Laplace Approximation (INLA) to predict the incidence and burden of DALYs for migraine and TTH in China, the United States, Japan, India, and global for the years 2022–2050. All data analyses were performed using the open source software R (version 4.4.1).




Decomposition analysis

Decomposition analysis was conducted to determine the effects of population growth, aging, and epidemiological shifts on disease burden (11). Decomposition analysis was conducted to elucidate the major factors contributing to changes in migraine and TTH disease burden between 1990 and 2021. Population expansion pertains to the modifications in the total population size that exert an impact on the disease burden. Specifically, a rapid rise in population can exacerbate the disease burden even when the incidence and mortality rates stay unchanged. Population ageing represents the phenomenon whereby a growing proportion of the elderly within the population is likely to result in a heavier burden of chronic and non-communicable diseases.

Epidemiological shifts denote the alterations in the incidence or mortality rates of diseases, which mirror the advancements in medical technology and public health.



Health inequality analysis

Health inequality analyses are used to assess changes in health status across populations, aiming to understand the correlations between characteristics such as socioeconomic level, geographic location, gender, and age, and their impact on health outcomes (12). In this study we quantified inequalities in the distribution of the burden of disease for migraine and TTH between countries using an inequality slope index and a concentration index, representing absolute and relative gradient inequalities, respectively (13). These analyses help to identify the drivers of global health inequalities and guide resource allocation to reduce disparities.

In the present study, all counts and rates are reported with 95% uncertainty intervals (UIs), which were generated by employing the 2.5th and 97.5th percentile values obtained from 1,000 ordered draws of the posterior distribution (14). In the Bayesian framework, the Uncertainty Interval, also referred to as the Credible Interval, is constructed under the premise that there is a 95% probability that the true population mean lies within this interval.




Results


Burden of migraine and TTH

Statistics collected in 2021 reveal the significant impact of migraine and TTH in different countries, including incidence, prevalence and disability-adjusted life years (DALYs).


Migraine

Migraine poses a major challenge to public health systems in several countries around the world, especially China, India and the United States, which are known for their large disease burden. According to 2021 statistics, India ranks first in the world with 8,096,330.9 disability-adjusted life Years (DALYs) (95% UI: 10,157,454.4–18,217,286.6); China followed with 698,198.6 DALYs (95% UI: 11,333,187.7–15,186,289.3); the United States ranked third with 2,129,026.0 DALYs (95% UI: 350,575.2–4,628,603.3); Japan ranked fourth with 545,229.1 DALYs (95% UI: 141,779.6–1,160,180.2).The number and incidence of migraine, corresponding to disability-adjusted life years, also reflect the high health burden of the disease in these four countries. In 2021, the number of people suffering from migraine in India, China, the United States and Japan is 223,124,203.3 (95% UI: 189,835,219.6–254,668,065.2), 184,752,280.1 (95% UI: 160,836,524.7–213,633,958.3), 57,652,573.1 (95% UI: 50,084,784.2–66,079,074.3) and 13,831,413.4 (95% UI: 12,019,193.7–15,876,262.5). In the same year, the new cases of migraine in these four countries were 18,411,214.6 (95% UI: 1,613,821.3–20,773,298.3), 13,047,220.7 (95% UI: 11,597,731.5–14,698,852.1), 3,851,991.4 (95% UI: 3,433,328.5–4,366,538.9) and 840,430.6 (95% UI: 743,167.9–946,923.5). These data highlight the profound impact of migraine on individual health in these countries (Table 1).


TABLE 1 Prevalence, incidence and DALYs of migraine between 1990 and 2021.
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The ASR analysis further highlights the widespread impact of migraine: the United States, China, India and Japan. In the United States, the ASR for DAYLs was 614.7 (95% UI: 89.7–1,356.0) per 100,000 people, the ASR for prevalence was 16,750.2 (95% UI: 14,529.8–19,303.4), and the incidence was 1,322.7 (95% UI: 1,174.2–1,502.6), the three indicators ranked first in the four countries. In India, the ASR for DAYLs was 541.0 (95% UI: 70.3–1,209.9) per 100,000 population, the ASR for prevalence was 14,909.2 (95% UI: 12,771.0–16,967.7), and the incidence was 1,232.9 (95% UI: 1,080.9–1,385.3). In China, the ASR of DAYLs was 443.7 (95% UI: 66.9–971.7) per 100,000 people, the prevalence of ASR was 11,777.5 (95% UI: 10,137.6–13,538.6), and the incidence was 975.6 (95% UI: 862.3–1,102.1). In Japan, the ASR for DAYLs was 415.3 (95% UI: 88.8–920.2) per 100,000 population, the ASR for prevalence was 10,818.4 (95% UI: 9,282.5–12,479.9), and the incidence was 873.6 (95% UI: 767.2–994.2), the three indicators are the lowest among the four countries. These data provide further evidence of the significant impact of migraine on the health of populations in the United States, China, India, and Japan (Table 1).



TTH

TTH, like migraine, has a significant impact on the health of residents of China, India and the United States. According to 2021 statistics, India has the highest number of disability-adjusted life years (DALYs) at 758,396.1 (95% UI: 204,152.4–2,689,271.0). China followed with 716,164.9 DALYs (95% UI: 224,403.1–2,174,717.3), ranking second; the United States ranked third with 261,390.9 DALYs (95% UI: 72,044.4–915,566.6); Japan ranked fourth with 96,075.2 DALYs (95% UI: 28,637.8–300,063.0).The number and incidence of TTH in relation to disability-adjusted life years also reflect the significant health burden of the disease in all four countries. The number of people suffering from TTH in India, China, the US and Japan in 2021 is 373,405,604.7 (95% UI: 329,155,714.7–422,556,131.9), 283,814,151.0 (95% UI: 251,438,661.8–320,431,556.8), 121,925,103.6 (95% UI: 109,446,201.4–135,070,007.6) and 41,142,903.9 (95% UI: 36,598,391.7–45,397,123.3). In the same year, the new cases of TTH in these countries were 137,268,583.8 (95% UI: 119,809,088.5–154,892,262.3), 102,020,341.6 (95% UI: 88,865,128.1–115,000,579.6), 41,482,841.8 (95% UI: 36,422,195.1–46,307,914.2) and 14,077,040.8 (95% UI: 12,378,941.3–15,643,369.9). These data highlight the profound impact of TTH on individual health, particularly in these countries.

The ASR analysis further highlights the broad impact of TTH in four countries: the United States, China, India, and Japan. In the United States, the ASR for DAYLs was 70.3 (95% UI: 18.1–258.3) per 100,000 people, the ASR for prevalence was 34,320.6 (95% UI: 30,762.9–38,348.9), and the incidence was 12,110.7 (95% UI: 10,550.6–13,520.5), the three indicators ranked first in the four countries. In India, the ASR for DAYLs was 51.9 per 100,000 population (95% UI: 14.1–180.6), the prevalence was 25,298.0 (95% UI: 22,421.8–28,418.0), and the incidence was 9,333.4 (95% UI: 14.1–180.6) 8,160.5–10,426.4). In China, the ASR of DAYLs per 100,000 population was 43.5 (95% UI: 13.1–141.3), the prevalence of ASR was 18,525.1 (95% UI: 16,380.9–20,958.7), and the incidence was 6,851.1 (95% UI: 5,957.5–7,729.6). In Japan, the ASR for DAYLs was 64.6 per 100,000 population (95% UI: 17.9–215.3), the prevalence was 29,705.7 (95% UI: 26,600.4–33,406.2) and the incidence was 10,726.1 (95% UI: 17.9–215.3) 9,392.8–12,010.9). These data provide further evidence of the significant impact of TTH on the health of populations in the United States, China, India, and Japan.

Together, these data illustrate the great impact of migraine and TTH on people's health in the United States, China, India and Japan. While age-standardised rates vary in other countries around the world, the significant impact of migraine and TTH on health in these four countries remains profound. This highlights the urgent need to implement effective migraine and TTH prevention and treatment measures globally, with a particular focus on countries with the highest disease burden.




Changes in the burden of migraine and TTH 1990–2021

AAPC results showed that the global burden of disease caused by migraine increased between 1990 and 2021, with a global AAPC of 0.0357 for the ASR of DALYs (P < 0.001). Among the four countries, China showed the fastest increase in disease burden, with an AAPC of 0.2325 for DALY (P < 0.001). The AAPC for the ASR of DALYs in Japan and India is 0.0290 (P < 0.001) and 0.0737 (P < 0.001), respectively, with a slow growth rate. The ASR for DALY in the United States was −0.1049 (P < 0.001), with a slow decline. However, due to the growth of the absolute number of population, the absolute value of DALY has increased correspondingly. Similarly, there are similar trends in the incidence and prevalence of migraine. From 1990 to 2021, the joinpoint regression model plot of each burden indicator for migraine contains the following turning points (Table 1; Figure 1).


[image: Figure 1]
FIGURE 1
Trends in ASIR, ASPR and age-standardized DALYs rate for migraine.


Over the period 1990–2021, the global burden of disease caused by TTH showed a slight downward trend, in contrast to the changing pattern of migraine. Annual percentage change in age-standardised rates show that the global AAPC for disability-adjusted life years (DALYs) due to TTH is −0.0733 (P < 0.001), indicating a reduction in disease burden. Among the four countries, the TTH disease burden increased fastest in China, with AAPC of 0.1515 for DALY (P < 0.001); in India, the growth rate is slower, the AAPC for ASR for DALY is 0.0421 (P < 0.001); the ASR for DALY in the United States was −0.0643 (P < 0.001), showing a slow downward trend. However, due to the growth of the absolute number of population, the absolute value of DALY increases correspondingly. Similarly, the incidence and prevalence of migraine have shown a similar trend. From 1990 to 2021, the joinpoint regression model plot of each disease burden indicator for TTH can be seen in Table 2; Figure 2.


TABLE 2 Prevalence, incidence and DALYs of TTH between 1990 and 2021.
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FIGURE 2
Trends in ASIR, ASPR and age-standardized DALYs rate for TTH.




Distribution of migraine and TTH burden across different age groups in 2021

The study provides a comprehensive analysis of the disease burden of migraine and TTH across age groups and genders in 2021 globally and in four specific regions in China, the United States, India and Japan. The assessment measures included disability-adjusted life years (DALYs), prevalence and incidence. The results showed that between 1990 and 2021, the global incidence of migraine DALYs was higher in women than in men, peaking in the 40–44 age group and subsequently decreasing with age. The onset of migraine in female peaked at 10–14 years of age, and then slowly decreased. The age of migraine in female is mainly between 15 and 49 years old. In contrast, the three indicators of migraine in male are lower than in female, and the middle-aged and young people are mainly, but the distribution is relatively uniform across all ages. The age and gender distribution of TTH is different from that of migraine, and the disease burden of female is slightly higher than male, and affects all ages (Figure 3).


[image: Figure 3]
FIGURE 3
Distribution of migraine and TTH prevalence, incidence and DALYs by age and gender. Female: Right of the 0 scale; Male: Left of the 0 scale.




Migraine and TTH development forecast

In Figure 4, we show the evolution of projected prevalence and incidence of migraine in China, the United States, India, Japan, and globally, both in men and women. The study showed that the age-standardized incidence (ASIR) and age-standardized prevalence (ASPR) of migraine in China showed a marked upward trend, and the trend was similar in male and female groups. In the United States, ASIR and ASPR are increasing in both women and total population, while decreasing in men. ASIR and ASPR of total population and male have increased in Japan, in contrast, the female population has shown a slow decline. The trends were similar globally and in India, with ASIR and ASPR decreasing in both women and total population, and slightly increasing in men. In Figure 5, we present a trend analysis of TTH between 2022 and 2050. The results show that in the five countries, the changes in both incidence and prevalence were small, and the data between the sexes showed only a slight upward or downward trend.


[image: Figure 4]
FIGURE 4
Future forecasts of the prevalence and incidence of migraine.
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FIGURE 5
Future forecasts of the prevalence and incidence of TTH.




Decomposition analysis of migraine and TTH

In order to further explore the relative impact of population expansion, aging process, and shifting epidemiological patterns on changes in the epidemiological characteristics of migraine andTTH, we conducted a comprehensive disaggregated analysis (15). In China, the United States, and India, the increase in prevalence, incidence and DAYLs is primarily driven by population growth. In Japan, however, the burden of headaches is growing at a relatively slow pace due to the protective effect of an aging population. It is worth noting that India has a lower degree of population aging compared to China and the United States, combined with its rapid population growth, resulting in a migraine burden mainly attributable to population growth (Figure 6). In the decomposition analysis of TTH, we observed a similar trend (Figure 7).


[image: Figure 6]
FIGURE 6
Changes in migraine prevalence, incidence and DAYLs from 1990 to 2021 are influenced by population growth, aging, and epidemiologic changes. Black dots indicate the cumulative effect of all three determinants. For each determinant, a positive value indicates that the factor led to an increase in incidence and a negative value indicates that the determinant led to a decrease in incidence.
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FIGURE 7
Changes in TTH prevalence, incidence and DAYLs from 1990 to 2021 are influenced by population growth, aging, and epidemiologic changes. Black dots indicate the cumulative effect of all three determinants. For each determinant, a positive value indicates that the factor led to an increase in incidence and a negative value indicates that the determinant led to a decrease in incidence.




Health inequality analysis of migraine and TTH

Between 1990 and 2021, the global gap in disability-adjusted life years (DALYs) due to migraine and tension TTH has gradually narrowed, but health inequalities due to different levels of economic development remain. For migraine, the slope index of inequality (SII), a measure of health inequality, declined from 213.21 DALYs per 100,000 people in 1990 to 40.65 DALYs per 100,000 people in 2021, indicating an improvement in global health inequality. The Concentration Index (CI), which assesses the concentration of health inequalities, rose from −0.005 in 1990 to 0.10 in 2021. TTH showed a similar pattern to migraine. For TTH, SII declined from 34.40 DALYs per 100,000 people in 1990 to 1.96 DALYs per 100,000 people in 2021, indicating an improvement in global health inequality. The Concentration Index (CI) rose from −0.08 in 1990 to 0.12 in 2021. TTH showed a similar pattern to migraine (Figure 8).


[image: Figure 8]
FIGURE 8
Visualization of the slope index of inequality and concentration index results for DALYs.





Discussion

As two common headache types, migraine and TTH pose a heavy disease burden to individuals and society (1, 16). Studies have shown that people with migraine face a higher risk of disability and a lower quality of life than people without headache symptoms (17). Similarly, TTHs are extremely common in adolescents and adults, and have a significant impact on the patient's daily life and ability to work (18). Therefore, effective treatment and management strategies are urgently needed for both headache types.

Using incidence, prevalence, and disability-adjusted life years (DALYs) from global burden of disease (GBD) data over the past 30 years, this study presents a comprehensive picture of trends in the burden of migraine and TTH by year and age, and compares differences between China, the United States, India, and Japan from the GBD database. In terms of migraine, we found that the age-standardized incidence rate (ASIR), age-standardized prevalence rate (ASPR), and ASR for DALYs continue to increase in China until 2050. In contrast, the United States has the highest ASIR, ASPR, and ASR for DALYs among the four countries. In our analysis of TTH, we found that ASIR, ASPR, and ASR for DALYs also continued to increase in China, but none of the four countries showed a significant increase in subsequent projections. As developing countries with the largest and second largest populations respectively, India and China will continue to face a significant burden of migraines and TTHs, and policies will be needed to alleviate this dire situation.

In China, ASPR and ASIR of migraine and TTH have shown a continuous increasing trend, which is in stark contrast to the situation in the other four countries. A combination of population growth and epidemiological changes is driving this growth, although there is some mitigation from population aging. The increase in headache burden is closely related to China's rapid economic development over the past 30 years, which has led to significant changes in demographic and epidemiological characteristics (6). Changes in lifestyle and work habits, such as increased sedentary habits, increased stress, the popularity of high-fat, high-protein diets, and increased use of electronic devices, can trigger and exacerbate headaches (19–21). At the same time, the increase of headache disease burden is also related to the imbalance of medical resources distribution and the gap between urban and rural areas (22). The uneven distribution of medical resources in different regions has led to the inability of headache patients in many rural areas to receive timely and effective treatment, which has led to the development of chronic headache, further aggravating the disease burden of headache.

India also suffers from a huge headache disease burden. The prevalence of migraine and TTH is much higher in India than in China. However, over the past 30 years, the ASPR of migraine and TTH has not increased significantly; According to our BACP forecasting model, the ASPR of migraine and TTH in India is expected to show a downward trend from 2022 to 2050. Therefore, the increase in headache disease burden in India is mainly due to population growth that is not effectively controlled. According to World Population Prospects 2024, India's population growth since 1950 and predicted that India's population would reach 1.7 billion by 2060 (23).

The United States has the highest ASPR of migraine and TTH, with 16,750.2 (range 14,529.8–19,303.4) and 35,290.0 (range 31,611.5–39,433.1) cases per 100,000 people, respectively. This may be due to better medical resources and diagnostic capacity in areas with a high socio-economic development index (SDI), resulting in a higher number of reported cases; At the same time, high-stress work environments and unhealthy lifestyles may also contribute to the high incidence of migraines (10). Recently, the rising trend of prevalence and incidence has gradually leveled off, or even slowly decreased, which may mean that the disease burden has reached a saturation state; as the absolute number of people grows, so does the absolute amount of disease burden. In terms of disability, the United States showed the highest disability-adjusted life years (DALYs) for migraine and TTH among the four countries, which is consistent with the substantial evidence of migraine and TTH related disability in the United States. Unlike China and India, economic and social development in the United States has become more stable, and people's lifestyles and work habits have changed little, which may explain the stable prevalence.

Japan has the lowest migraine prevalence among the four countries, which is inseparable from the country's severe aging population. Japan has the highest proportion of older adults in the world, with 29.8% of the population aged 65 or over in 2021 (24). By 2050, it is projected that 37.5% of the population will be 65 or older (24). In the meantime, Japan's total fertility rate has been consistently low, much below the replacement level for a population, contributing to a rapidly aging and declining population (24). However, unlike migraines, the prevalence of TTH in Japan is second only to the United States, which is mainly influenced by a number of factors. First of all, as a developed country in Asia, Japan has a high level of economic development and a large urban population, and a long time of sitting in urban life and high work pressure are the preconditions for TTH (25). Second, the prevalence of TTH is similar across age groups, so even an aging population has not led to a reduction in headache incidence (26).

This study analyzed ASPR, ASIR, and DAYL associated with migraine and TTH by sex and age globally and in China, the United States, India, and Japan in 2021. We found that women have a significantly higher disease burden than men when it comes to migraines. In terms of age groups, the burden of disease peaked between the ages of 15 and 49 years and then gradually decreased in both directions, a trend consistent with the epidemiological characteristics of migraine (27, 28). In the case of TTH, there was little difference in disease burden between women and men, and the distribution was more uniform across all age groups (29). Because TTHs are characterized by recurrent, relatively non-disabling headaches with fewer accompanying symptoms (30). So it's much less disabling than the migraine.

The health inequality analysis conducted in this study, combined with an examination of migraine and TTH burdens globally as well as in China, the United States, India, and Japan, revealed significant trends in DALY in regions with different socio-demographic characteristics. The slope index results show that the DALY gap between regions with high and low SDI levels is narrowing from 1990 to 2021. The Concentration Index (CI) values changed from negative to positive, suggesting that the burden of migraine disease in 1990 and 2021 was reversed and is now more concentrated in wealthier groups. These findings highlight the complex interplay of socioeconomic factors and the healthcare system in shaping migraine and TTH outcomes.


Limitations

There are some limitations to the study. First, although the GBD study used as many data sources as possible, data remains scarce in some countries, which can affect the accuracy of disease burden estimates. Second, temporal trends in migraine and TTH may be influenced by changes in the diagnostic level of clinical headache physicians over time. Third, this study relies entirely on the GBD database. Fourth, migraine can be divided into migraine with aura and migraine without aura, episodic migraine and chronic migraine. However, the GBD data only contained data on migraines, not on the various migraine subtypes. Finally, because the GBD database lacks relevant data, it is not possible to study the impact of multiple risk factors on migraine and tension type.




Conclusions

From 1990 to 2021, the global burden of migraine and TTH is on the rise, with China leading the way. In all age groups, the prevalence of migraine is high in people aged 15–49 years, and the proportion of women is higher than that of men in all age groups. Factors such as rapid urbanization, economic development and high-pressure lifestyle may lead to increased headache burden in some areas, but with the advancement of population aging, the increase of migraine burden gradually leveled off, and had little impact on TTH. Therefore, it is necessary to develop targeted headache prevention strategies, especially in areas where the headache burden continues to increase.
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