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Objective: This systematic analysis aims to elucidate the trends and burden of idiopathic epilepsy among children aged 0 to 14 from 1990 to 2021, utilizing Global Burden of Disease (GBD) 2021 data to explore demographic and geographical variations, highlight progress, and identify ongoing challenges.

Methods: Data were sourced from the GBD 2021 database, focusing on children aged 0–14. Annual absolute numbers and age-standardized rates for incidence (ASIR), prevalence (ASPR), mortality (ASMR), and disability-adjusted life years (ASDR) of idiopathic epilepsy were retrieved. Joinpoint regression analyses assessed changes over time, calculating average annual percentage change (AAPC) statistics. Data collation and visualizations were conducted using R software, with statistical significance established at a p-value threshold of 0.05.

Results: In 2021, there were 1,227,191 incident cases, 6,095,769 prevalent cases, 3,564,497 DALYs, and 18,171 deaths due to idiopathic epilepsy globally. The ASIR increased by 0.27% from 55.74 to 61.35 per 100,000 population from 1990 to 2021. In contrast, ASPR (AAPC = −0.03), ASMR (AAPC = −1.60), and ASDR (AAPC = −1.01) all decreased. Regionally, the low-middle SDI region had the highest burden, while the high SDI region had the highest ASIR and ASPR. The low SDI region experienced the highest ASMR and ASDR. Significant regional variations were noted, with the African Region exhibiting the highest ASIR and ASDR, while the Western Pacific Region had the lowest. Nationally, substantial variations were observed across 204 countries, with notable differences in ASIR, ASPR, ASMR, and ASDR.

Conclusion: Despite overall declines in ASPR, ASMR, and ASDR, the slight increase in ASIR and regional disparities highlight ongoing challenges. Low and low-middle SDI regions continue to bear a higher burden, underscoring the need for targeted interventions and improved healthcare access. Future efforts should focus on strengthening healthcare systems, enhancing diagnostic and treatment capabilities, and increasing awareness, particularly in resource-limited regions.
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Introduction

Epilepsy is one of the most common neurological disorders affecting children worldwide (1), and is characterized by recurrent seizures that can lead to various neurobiological, cognitive, psychological, and social challenges (2). Idiopathic epilepsy, characterized by an absence of identifiable structural or metabolic cause, comprising a significant proportion of these cases (3, 4). Epilepsy is a chronic brain disorder marked by a lasting tendency to produce unprovoked seizures, the global burden of idiopathic epilepsy among children has substantial implications for healthcare systems, families, and societies, often necessitating long-term medical care, social support, and educational accommodations (5). Over the past three decades, from 1990 to 2021, advancements in diagnostic techniques, treatment modalities, and public health interventions have influenced the epidemiology of idiopathic epilepsy in children (6). Despite these advancements, disparities in healthcare access and treatment outcomes persist across different regions, emphasizing the need for comprehensive and updated data to inform policy and resource allocation.

The GBD Study provides a robust framework for analyzing the trends and burden of various health conditions (7–9), including idiopathic epilepsy (10–12). This systematic analysis utilizes the GBD dataset from 1990 to 2021 to comprehensively understand the epidemiological landscape of idiopathic epilepsy in children. The study analyzes prevalence, incidence, and disease burden using disability-adjusted life years (DALYs) to capture demographic and geographic shifts, track progress, and identify ongoing challenges in managing epilepsy globally. Analyzing these trends helps identify regions where interventions are most urgently needed, enabling the optimization of resource allocation (13). Additionally, understanding the impact of preventive strategies and advancements in treatment can guide targeted actions to reduce disease burden, particularly in regions with substantial unmet needs. Highlighting both progress and existing gaps in addressing idiopathic epilepsy in children emphasizes the importance of evidence-based strategies to bridge regional disparities, ultimately striving for more equitable and effective health outcomes worldwide. This comprehensive approach not only advances the field of epilepsy research but also strengthens public health frameworks, paving the way for future studies and policies that more effectively address this condition.



Materials and methods


Study data

Data on Idiopathic epilepsy were obtained from the GBD study 2021 database1 (14). This database provides the most comprehensive assessment of disease burden across 204 countries and territories form 1990 to 2021. We extracted data for age-standardized incidence rates (ASIR), age-standardized prevalence rates (ASPR), age-standardized mortality rates (ASMR), and disability-adjusted life-years rates (ASDR). The GBD estimates are based on systematic reviews, population based surveys, and statistical modeling, ensuring robust and comparable results. Ethics approval and informed consent were not required, as the data are publicly available and de-identified.



Categorization of locations by Socio-demographic Index (SDI) and health regions

To facilitate comparative analyses, we classified the 204 countries into five Socio-demographic Index (SDI) quintiles The SDI serves as a summary measure that places countries or geographical areas along a development spectrum, categorizing them as low, low-middle, middle, high-middle, and high. In addition to SDI categorization, countries were grouped into six major health regions for comprehensive analysis: African Region, Eastern Mediterranean Region, European Region, Region of the Americas South-East Asia Region and Western Pacific Region. This dual categorization enhances the understanding of global health disparities and supports the development of targeted interventions tailored to the specific needs and challenges faced by each country and region. By employing these classifications, we can better address health issues and allocate resources effectively to improve health outcomes worldwide.



Statistical analysis

Temporal trends in incidence and mortality from 1990 to 2021 were analyzed using Joinpoint Regression Analyses, which identifies significant changes in trend over time and computes average annual percentage change (AAPC) statistics and corresponding 95% confidence intervals (CIs) (15). This method provides a robust framework for identifying and quantifying shifts in disease dynamic.

Joinpoint regression analyses were performed by joinpoint regression program (Version 5.1.0; Statistical Methodology and Applications Branch, Surveillance Research Program, National Cancer Institute, available at https://surveillance.cancer.gov/joinpoint/). We employed the confidence interval overlap method to compare country-specific AAPCs with the global average (16). Specifically, we assessed whether the 95% CIs of each country’s AAPC overlapped with the global AAPC CI. Countries with non-overlapping CIs were classified as either significantly higher or significantly lower than the global mean. Data collation and visualizations were conducted using R software (Version 4.3.3). A threshold of 0.05 for the two-tailed p-value was employed to establish statistical significance.




Result


Global trends in ASIR, ASPR, ASMR, and ASDR of idiopathic epilepsy

In 2021, there were 1,227,191.11 (95% UI: 786,363.03 to 1,734,488.13) incident idiopathic epilepsy (Table 1) and 6,095,769.80 (95% UI: 4,272,870.83 to 8,270,631.23) prevalent idiopathic epilepsy (Table 2), 3564496.91 (95% UI: 2,700,943.67 to 4,753,410.38) DALYs due to idiopathic epilepsy (Table 3), and 18,171.15 (95% UI: 13,891.14 to 21,418.35) deaths due to idiopathic epilepsy (Table 4). The ASIR increased by 0.27% (95% CI: 0.24 to 0.29) for incidence from 55.74 to 100,000 population in 1990 to 61.35 per 100,000 in 2021. The ASPR (AAPC = −0.03; 95% CI: −0 0.06 to 0.01), ASMR (AAPC = −1.60; 95% CI: −1.83 to −1.36), and ASDR (AAPC = −1.01; 95% CI: −1.10 to −0.92) are decreased. In terms of gender, ASIR, ASPR, ASMR and ASDR for idiopathic epilepsy were higher in boys than girls. And, the ASIR for both boys and girls shows an increasing trend from year to year (AAPC>0, p<0.05). However, it is encouraging to note that the boys’ ASPR, ASMR, and ASDR, are all showing a downward trend from 1990–2021 (AAPC<0, p<0.05). Such a situation was then consistent with the results in girls’ ASMR and ASDR (AAPC<0, p<0.05).



TABLE 1 Incidence of idiopathic epilepsy in children (0–14 years) at the global, SDI, and regional levels.
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TABLE 2 Prevalence of idiopathic epilepsy in children (0–14 years) at the global, SDI, and regional levels.
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TABLE 3 DALYs of idiopathic epilepsy in children (0–14 years) at the global, SDI, and regional levels.
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TABLE 4 Mortality of idiopathic epilepsy in children (0–14 years) at the global, SDI, and regional levels.
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Regional trend in ASIR, ASPR, ASMR, and ASDR of idiopathic epilepsy in five SDI regions

The number of incident idiopathic epilepsy, prevalent idiopathic epilepsy, idiopathic epilepsy-related deaths and idiopathic epilepsy -related DALYs in 2021 all were highest in Low-middle SDI region (Tables 1–4). In 2021, the highest ASIR and ASPR occurred in High SDI region. Moreover, Low SDI region had the highest ASMR and ASDR (Tables 1–4). The greatest increase of ASIR (AAPC = 0.30; 95% CI: 0.27 to 0.33) and ASPR (AAPC = 0.21; 95% CI: 0.17 to 0.25) both were in High SDI regions (Tables 1, 2). The ASMR and ASDR decreased across five SDI region; the greatest decline of ASMR (AAPC = −3.39; 95% CI: −3.82, −2.97) and ASDR (AAPC = −1.96; 95% CI: −2.07 to −1.86) were all in High-middle SDI region (Tables 3, 4).



Regional trend in ASIR, ASPR, ASMR, and ASDR of idiopathic epilepsy in 6 regions

At the regional level (Tables 1–4), the African Region exhibited the highest ASIR (78.70; 95% CI: 46.31 to 120.81) and ASDR (237.19; 95% CI: 167.23 to 332.01); and the lowest ASIR (5.21; 95% CI: 3.19 to 7.60) were noticed in Western Pacific Region; the Region of the Americas has the highest ASPR (367.37; 95% CI: 237.52 to 542.39), the lowest ASPR (221.87; 95% CI: 142.54 to 320.71) were showed in Western Pacific Region; the Eastern Mediterranean Region has the highest ASMR (1.41; 95% CI: 1.07 to 1.80), and the European Region shows the lowest ASMR (0.59; 95% CI: 0.48 to 0.70). In addition, the Western Pacific Region had the largest increase in ASIR (AAPC = 0.57; 95% CI: 0.48 to 0.66) for idiopathic epilepsy in children; the Region of the Americas has the most significant decrease in ASPR (AAPC = −0.30; 95% CI: −0.41 to −0.18). Meanwhile, Western Pacific Region experienced the most significant decrease in ASMR (AAPC = −4.14; 95% CI: −4.57 to −3.70) and ASDR (AAPC = −2.45; 95% CI: −2.58 to −2.33).



National trend in ASIR, ASPR, ASMR, and ASDR of idiopathic epilepsy

Variations in ASIR, ASPR, ASMR and ASDR were observed across 204 countries and territories (Figures 1A–4A). Among them, Antigua and Barbuda (99.25; 95% CI: 26.88 to 185.32), Mexico (98.28; 95% CI: 56.44 to 155.26), and Angola (98.28; 95% CI: 24.28 to 188.43) showed the highest ASIR, while the lowest ASIR were in Dominica (104.18; 95% CI: 30.98 to 191.52), Zambia (105.41; 95% CI: 23.71 to 212.57), and Gabon (111.26; 95% CI: 26.37 to 215.83). For ASPR, Equatorial Guinea (596.69; 95% CI: 148.49 to 1071.43) retained the top position, followed by Gabon (546.44; 95% CI: 122.91 to 985.31), and Ecuador (545.26; 95% CI: 170.21 to 945.21); while the lowest ASPR were observed in Democratic People’s Republic of Korea (173.52; 95% CI: 45.50 to 317.65), Solomon Islands (196.95; 95% CI: 45.72 to 384.15), and China (198.89; 95% CI: 124.93 to 291.55). In terms of ASMR, Tajikistan (2.76; 95% CI: 1.71 to 4.28) emerged as the country/region with the highest rate, followed by South Sudan (2.69; 95% CI: 1.76 to 4.00), and United Republic of Tanzania (2.53; 95% CI: 1.65 to 3.73); while the lowest ASMR were in Viet Nam (0.03; 95% CI: 0.00 to 0.12), San Marino (0.05; 95% CI: 0.03 to 0.07), and Northern Mariana Islands (0.09; 95% CI: 0.06 to 0.13). Moreover, Taiwan (Province of China) (99.28; 95% CI: 41.48 to 198.72), Northern Mariana Islands (98.48; 95% CI: 28.19 to 209.32), and China (96.39; 95% CI: 66.97 to 141.64) showed the highest ASDR, while the lowest ASDR were shown in New Zealand (100.54; 95% CI: 49.52 to 186.98), Slovenia (100.73; 95% CI: 34.06 to 224.87), and Guam (102.44; 95% CI: 31.52 to 213.02) (Figures 1A–4A).
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FIGURE 1
 ASIR of idiopathic epilepsy in children (0–14 years) at the national level in 2021 (A), and its changing trends from 1990 to 2021 (B).
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FIGURE 2
 ASPR of idiopathic epilepsy in children (0–14 years) at the national level in 2021 (A), and its changing trends from 1990 to 2021 (B).
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FIGURE 3
 ASMR of idiopathic epilepsy in children (0–14 years) at the national level in 2021 (A), and its changing trends from 1990 to 2021 (B).
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FIGURE 4
 ASDR of idiopathic epilepsy in children (0–14 years) at the national level in 2021 (A), and its changing trends from 1990 to 2021 (B).


The largest increase in ASIR was observed in Netherlands (1.22; 95% CI: 1.06 to 1.39), followed by Equatorial Guinea (1.11; 95% CI: 1.01 to 1.20), and Botswana (0.86; 95% CI: 0.80 to 0.92), while the largest decreases occurred in Togo (−0.94; 95% CI: −1.10 to −0.79), Liberia (−0.84; 95% CI: −1.08 to −0.60), and Tajikistan (−0.77; 95% CI: −0.91 to −0.62). The largest increase in ASPR was in Equatorial Guinea (1.48; 95% CI: 1.35 to 1.61), followed by Botswana (1.21; 95% CI: 1.12 to 1.31), and Netherlands (1.04; 95% CI: 0.81 to 1.26); while the largest decreases were noticed in Democratic People’s Republic of Korea (−1.35; 95% CI: −1.43 to −1.28), Liberia (−1.20; 95% CI: −1.31 to −1.09), and Togo (−1.17; 95% CI: −1.32 to −1.01). The countries with the largest increase in the ASMR were Tokelau (6.66; 5.43 to 7.9195% CI:), Niue (4.16; 95% CI: 2.47 to 5.87), and Northern Mariana Islands (2.45; 95% CI: 1.27 to 3.64); while the largest decreases were noticed in Latvia (−5.85; 95% CI: −6.98 to −4.70), Estonia (−4.73; 95% CI: −5.48 to −3.98), and China (−4.35; 95% CI: −4.77 to −3.94). The countries with the largest increase in the ASDR were Tokelau (2.42; 95% CI: 1.27 to 3.58), Niue (1.52; 95% CI: 0.91 to 2.13), and Lesotho (0.73; 95% CI: 0.52 to 0.95); while the largest decreases were noticed in China (−3.00; 95% CI: −3.18 to −2.82), Iran (Islamic Republic of) (−2.51; 95% CI: −2.69 to −2.32), and Estonia (−2.42; 95% CI: −2.67 to −2.16) (Figures 1B–4B).



Comparison of country-specific AAPCs against global averages

The analysis revealed significant disparities in the AAPCs for ASIR, ASPPR, ASMR, and ASDR across countries when compared to global averages. For ASIR, several countries exhibited markedly higher AAPCs than the global average (0.27, 95% CI: 0.24 to 0.29), with the top performers being Netherlands (1.22, 95% CI: 1.06 to 1.39), Equatorial Guinea (1.11, 95% CI: 1.01 to 1.20), and Botswana (0.86, 95% CI: 0.80 to 0.92). Conversely, the lowest ASIR values were observed in Togo (−0.94, 95% CI: −1.10 to −0.79), Liberia (−0.84, 95% CI: −1.08 to −0.60), and Tajikistan (−0.77, 95% CI: −0.91 to −0.62). For ASPR, the global AAPC was −0.03 (95% CI: −0.06 to 0.01). Countries with the highest ASPR increases included Equatorial Guinea (1.48, 95% CI: 1.35 to 1.61), Botswana (1.21, 95% CI: 1.12 to 1.31), and Netherlands (1.04, 95% CI: 0.81 to 1.26). In contrast, Democratic People’s Republic of Korea (−1.35, 95% CI: −1.43 to −1.28), Liberia (−1.20, 95% CI: −1.31 to −1.09), and Togo (−1.17, 95% CI: −1.32 to −1.01) showed the lowest ASPR trends, which may reflect underdiagnosis or limited disease management. The global AAPC for ASMR was −1.60 (95% CI: −1.83 to −1.36), reflecting an overall decline. The steepest reductions were observed in Latvia (−5.85, 95% CI: −6.98 to −4.70), Estonia (−1.05, 95% CI: −1.20 to −0.90), and China (−4.35, 95% CI: −4.77 to −3.94). However, some countries experienced increases in ASMR, including Tokelau (6.66, 95% CI: 5.43 to 7.91), Niue (4.16, 95% CI: 2.47 to 5.87), and Northern Mariana Islands (2.45, 95% CI: 1.27 to 3.64), indicating challenges in addressing critical health issues. For ASDR, the global AAPC was −1.01 (95% CI: −1.10 to −0.92). Countries with the highest increases included Tokelau (2.42, 95% CI: 1.27 to 3.58), Niue (1.52, 95% CI: 0.91 to 2.13), and Lesotho (0.73, 95% CI: 0.52 to 0.95). In contrast, the steepest declines were observed in China (−3.00, 95% CI: −3.18 to −2.82), Iran (Islamic Republic of) (−2.51, 95% CI: −2.69 to 2.32), and Estonia (−2.42, 95% CI: −2.67 to −2.16). (Details are provided in the Supplementary materials).




Discussion

The global trends in the incidence, prevalence, mortality, and disability-adjusted life years of idiopathic epilepsy among children from 1990 to 2021 reveal significant patterns and regional variations, reflecting both advancements in healthcare and persistent challenges in managing this neurological disorder, which is consistence with the previous study (10, 17). The ASIR showed a slight increase trend. In contrast, the ASPR, ASMR, and ASDR all decreased over the same period. The observed increase in the ASIR is likely multifactorial. While improvements in diagnostic capabilities and greater awareness of epilepsy are plausible contributors (18), the Global Burden of Disease (GBD) estimates also incorporate modeling to account for undiagnosed cases, reducing the influence of underreporting. This suggests that other factors, such as increased environmental, genetic, or socioeconomic risk exposures, might also play a role. Additional studies that delve into these dimensions are necessary to validate this hypothesis. Conversely, the decrease in the ASPR, ASMR, and ASDR suggests that there have been significant improvements in the management and treatment of idiopathic epilepsy (19, 20). These improvements may be attributed to better access to antiepileptic medications, increased availability of specialized care, and enhanced support systems for children and families affected by the disorder (21). This decline in mortality and overall disease burden is promising and indicates that ongoing public health initiatives and healthcare advancements are positively impacting outcomes for children with epilepsy. Consistent with previous studies (22), we found that boys have higher age-standardized incidence (ASIR), prevalence (ASPR), mortality (ASMR), and DALYs (ASDR) rates for idiopathic epilepsy compared to girls. This gender difference may be influenced by underlying biological, genetic, and possibly environmental factors that increase susceptibility to epilepsy in boys. However, the exact mechanisms remain to be fully elucidated and warrant further investigation.

Significant regional disparities emerge when examining trends across the five SDI regions. The low-middle SDI region continues to bear the heaviest burden of incident and prevalent idiopathic epilepsy cases, as well as the highest number of deaths and DALYs in 2021. This persistent burden underscores the healthcare challenges faced by lower-middle-income regions, including limited access to quality healthcare, diagnostic tools, and antiepileptic treatments (23). In contrast, high SDI regions show the highest ASIR and ASPR, reflecting improved diagnostic capabilities and more comprehensive reporting systems (24), the Netherlands, a prime example, boasts superior diagnostic and reporting capabilities, alongside substantial healthcare investment. Between 2019 and 2021, health spending in the Netherlands increased by over 12% in real terms (25). Characterized by universal health care coverage and a foundation of regulated competition, the Netherlands health system is recognized by the (37) as one of the world’s leading healthcare systems in terms of accessibility, equity, and clinical outcomes (26). However, this also reveals that rising incidence and prevalence rates in high SDI regions may be attributed to improved diagnostic accuracy, better public awareness, and greater reporting of previously underreported cases (24), it is important to recognize that GBD estimates aim to adjust for undiagnosed cases using robust statistical methods. While high SDI regions have experienced increases in ASIR and ASPR, the most significant declines in ASMR and ASDR are seen in high-middle SDI regions. This suggests that these regions have made substantial progress in reducing epilepsy-related mortality through better healthcare infrastructure, enhanced access to treatment, and more effective public health interventions. These improvements emphasize the importance of strengthening healthcare systems and addressing disease burden through targeted prevention and management strategies.

The African Region reports the highest ASIR and ASDR, indicating a severe burden of idiopathic epilepsy. These high rates might be partially explained by underestimation in other regions where case identification and reporting may be less comprehensive, despite GBD modeling efforts to correct for this. In these areas, challenges in healthcare infrastructure, limited access to diagnostic tools, antiepileptic drugs, and specialized therapies such as physical, occupational, and speech therapy, and possibly higher rates of comorbid conditions such as infections and malnutrition (27). The need for improved healthcare infrastructure, diagnostic tools, and access to treatments is critical for alleviating the burden of the disease (28). Strengthening public health systems in this region will be vital to improving outcomes for children with epilepsy (29).

The Western Pacific Region stands out with its relatively low ASIR and the most significant declines in both mortality and death rates. This region serves as an example of successful public health interventions, healthcare improvements, and early diagnosis systems. The strategies implemented in countries such as Japan and Australia, which include better healthcare access, effective treatment protocols, and early intervention, could serve as models for other regions facing higher disease burdens, demonstrating the effectiveness of improving healthcare access and public health initiatives. For example, the Australian healthcare system offers universal coverage to all residents, striving to ensure equitable, accessible, safe, and high-quality healthcare for its population (30). Meanwhile, Japan’s Health Care 2035 Vision aims to create a sustainable, responsive, and equitable healthcare system that improves health outcomes and contributes to both national and global prosperity (31).

In the Region of the Americas, the prevalence of idiopathic epilepsy remains high, but significant improvements in management and treatment have been made (32). Continued investments in healthcare infrastructure, public health education, and treatment accessibility will be essential in further reducing the burden of epilepsy. Enhanced public awareness campaigns and better healthcare delivery models will be crucial in improving long-term outcomes for children with epilepsy in this region (33). The Eastern Mediterranean Region faces higher ASMR and ASDR, indicating a pressing need for enhanced access to specialized care and better management strategies to reduce mortality and improve the quality of life for children with epilepsy (34, 35). This region is often hindered by political instability and fragmented healthcare systems, making access to effective treatments challenging. Addressing these issues will be crucial to improving outcomes for children affected by epilepsy.

At the national level, trends in ASIR, ASPR, ASMR, and ASDR underscore vast disparities in epilepsy burden across 204 countries and territories. Countries with the highest rates of epilepsy-related incidence and mortality often face significant challenges, including limited healthcare resources, inadequate public awareness, and insufficient medical infrastructure. These countries need to focus on strengthening their healthcare systems, improving awareness, and expanding access to medical care and antiepileptic drugs (36). Conversely, countries with lower rates of epilepsy-related incidence and mortality typically have more robust healthcare systems, earlier diagnosis, and better access to treatment. These nations, such as those in Western Europe and North America, serve as models for how comprehensive healthcare infrastructure, public health initiatives, and education can lead to better outcomes for children with epilepsy. However, countries such as the Netherlands and Equatorial Guinea, which have seen increases in incidence and prevalence, should focus on strengthening healthcare systems to ensure that the growing number of epilepsy cases is effectively managed. Adequate resources must be allocated for treatment, prevention, and research in these regions to manage the rising burden. Furthermore, enhancing collaboration between clinical and community programs, as well as between public health practitioners, epilepsy care providers, and social service agencies, can help bridge gaps in healthcare access for children (28).



Conclusion

Trends in idiopathic epilepsy among children show both progress and ongoing challenges. Some regions have reduced mortality and disability, while others still face high incidence and prevalence rates. Disparities between high and low SDI regions underscore the need for targeted interventions, improved healthcare access, and better resource allocation. Strengthening healthcare systems, enhancing diagnostic and treatment capabilities, and raising awareness, especially in low and low-middle SDI regions, are crucial. Future research should focus on the causes of these disparities and develop strategies to ensure equitable healthcare for all affected children. Leveraging Global Burden of Disease data can help policymakers and healthcare providers better understand and address the condition’s impact globally.


Limitation

A limitation of this study is the potential influence of regional disparities in diagnostic and reporting capabilities. While the GBD methodology adjusts for undiagnosed cases and reporting variability, residual biases may persist, particularly in regions with limited healthcare access or inconsistent data quality, potentially leading to underestimation of the true burden.
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