

[image: image1]
Trends and patterns in the global burden of intracerebral hemorrhage: a comprehensive analysis from 1990 to 2019









 


	
	
TYPE Original Research
PUBLISHED 21 November 2023
DOI 10.3389/fneur.2023.1241158






Trends and patterns in the global burden of intracerebral hemorrhage: a comprehensive analysis from 1990 to 2019

Tong Sun1, Yikai Yuan1, Ke Wu2, Yicheng Zhou1, Chao You1 and Junwen Guan1*


1Department of Neurosurgery, West China Hospital, Sichuan University, Chengdu, China

2Department of Neurosurgery, Xichang People’s Hospital, Xichang, Liangshan Yi Autonomous Prefecture, China

[image: image2]

OPEN ACCESS

EDITED BY
 Sirwan Darweesh, Radboud University Medical Centre, Netherlands

REVIEWED BY
 Dong KeonYon, Kyung Hee University, Republic of Korea
 Longbo Zhang, Yale University, United States

*CORRESPONDENCE
 Junwen Guan, guanjunwen_scu@outlook.com 

RECEIVED 30 June 2023
 ACCEPTED 23 October 2023
 PUBLISHED 21 November 2023

CITATION
 Sun T, Yuan Y, Wu K, Zhou Y, You C and Guan J (2023) Trends and patterns in the global burden of intracerebral hemorrhage: a comprehensive analysis from 1990 to 2019. Front. Neurol. 14:1241158. doi: 10.3389/fneur.2023.1241158

COPYRIGHT
 © 2023 Sun, Yuan, Wu, Zhou, You and Guan. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.
 

Objective: Intracerebral hemorrhage (ICH) is a significant cause of global mortality and morbidity. This study aimed to analyze the burden of ICH and its variation trends across 204 countries and territories from 1990 to 2019.

Materials and methods: The study population comprised individuals of all ages and genders with ICH in 204 countries and regions between 1990 and 2019. Utilizing data from the Global Burden of Disease (GBD) study 2019, we collected information on age-standardized incidence rate (ASIR), age-standardized death rate (ASDR), and disability-adjusted life-years (DALYs) rate, which were compared by age, gender, and socio-demographic index (SDI).

Results: In 2019, there were an estimated 3.4 million (3.0–3.9) incident cases, resulting in 2.8 million (2.6–3.0) deaths and 68.5 million (63.2–73.6) DALYs due to ICH. Between 1990 and 2019, the absolute number of incident cases, deaths, and DALYs increased by 43.0% (41.0–45.0), 37.0% (22.0–51.0), and 25.0% (12.0–36.0), respectively. However, the ASIR, ASDR, and DALYs showed a decreasing trend of-29.0% (−28.0 to −30.0), −36.0% (−29.0 to −43.0), and − 37.0% (−43.0 to −31.0), respectively. Countries with lower SDI tended to have higher ASIR, ASDR, and DALY rates.

Conclusion: While the ASDR and DALY rates decreased from 1990 to 2019, the decline in ASIR was less pronounced. The global burden of ICH remains high, exhibiting significant variation across different genders, age groups, and SDI levels.
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Introduction

Intracerebral hemorrhage (ICH) is a significant global contributor to both mortality and morbidity, making it a major public health concern (1–3). Over the past few decades, the number of incident cases of ICH has shown a consistent upward trend (4). Despite having a lower incidence rate compared to ischemic stroke, ICH carries a higher risk of mortality and morbidity, resulting in a growing burden on healthcare systems and economies (5, 6).

The Global Burden of Diseases, Injuries, and Risk Factors Study (GBD) is a comprehensive and systematic evaluation that assesses the global burden of 354 diseases and injuries across different age groups, genders, and geographical locations. This study is updated annually, providing valuable insights into the global health landscape (7–9). By conducting a systematic and comparable analysis of the burden of ICH, considering factors such as age, sex, and geographical location, policymakers and healthcare professionals can gain evidence-based information to inform healthcare strategies and implement effective interventions (10).

The findings from the GBD study of 2016 and 2017 indicated a decline in the incidence and mortality rates of stroke; however, the overall burden of stroke remained high (11, 12). In this current study, our objective was to present the first systematic analysis of the global burden of intracerebral hemorrhage (ICH) based on the latest estimates from the GBD study of 2019. To achieve this, we collected data on various parameters, including age-standardized incidence rate (ASIR), age-standardized death rate (ASDR), years of life lost (YLLs), years lived with disability (YLDs), and disability-adjusted life-years (DALYs). These measures were then compared across different age groups, genders, and socio-demographic indexes (SDI) to gain a comprehensive understanding of the burden of ICH.


Materials and methods

We collected data including ASIR, ASDR, YLLs, YLDs, and DALYs from 1990 to 2019 in 204 countries and regions. The data were obtained from the Institute of Health Metrics and Evaluation (IHME) website.1 The detailed methodology used to generate these estimates has been previously described in references (7, 8, 13–15). In summary, the GBD study of 2019 covered the period from 1 January 1990 to 31 December 2019, with data analysis completed on 1 October 2020. The overall incidence of ICH was estimated using the Bayesian meta-regression model (DisMod-MR 2.1), and the standard Cause of Death Ensemble modeling (CODEm) methods were employed to estimate overall mortality (16). In essence, CODEm represents a meticulously structured analytical instrument designed for the examination of cause of death data. It employs a diverse ensemble of modeling techniques for both rates and cause fractions, offering flexibility in covariate selection to achieve superior predictive accuracy during out-of-sample testing. DisMod-MR serves as a Bayesian meta-regression tool that facilitates the comprehensive evaluation of all accessible data pertaining to disease incidence, prevalence, remission, and mortality. This tool ensures the harmonization of epidemiological parameters, maintaining consistency throughout the analysis. DALYs are calculated as the sum of YLLs and YLDs. YLLs are determined by multiplying the count of deaths by a standard life expectancy at the age of death, which is based on the lowest observed mortality rates in any population worldwide with over 5 million individuals. YLDs are computed by multiplying the prevalence of individual disease consequences, also known as “sequelae,” by a disability weight. This weight quantifies the relative severity of a sequela on a scale ranging from 0 (representing “full health”) to 1 (representing death). Disability weights have been derived from data collected in nine population surveys as well as from an open-access internet survey. In these surveys, respondents are presented with descriptions of various health states and are asked to choose the “healthier” option from random pairs of health states. In the GBD study, age-standardized populations were computed using the GBD global age standard. The GBD analyzes conducted in 2013, 2015, and 2016 utilized age-specific proportional distributions from the United Nations Population Division’s World Population Prospects 2012 revision, covering the period from 2010 to 2035. These distributions were employed to construct a standard population age structure, employing a non-weighted mean across all national locations and years in this range. For instance, the GBD study 2017 updated the standard population age structure by taking the non-weighted mean of age-specific proportional distributions from the GBD 2017 population estimates. This update was applied to all national locations with a population exceeding 5 million people in 2017 (17). This methodology was consistently applied in GBD 2019, using the GBD 2019 population estimates (7).

Each estimate was calculated as the mean of 1,000 draws from the posterior distribution, considering factors such as age, sex, location, and year. The 95% uncertainty intervals (UI) were determined as the 25th and 975th values of the ordered draws, with statistical significance defined as a 95% UI excluding zero for all estimates.

On the basis of the GBD study, ICH was defined based on the WHO diagnosis criteria as a non-traumatic, primary event identified by brain imaging, rapidly developing clinical signs of focal (at times global) disturbance of cerebral function lasting for more than 24 h or leading to death with no apparent cause other than that of vascular origin (11, 12). Briefly, the diagnosis of ICH is typically made based on medical history, clinical evaluation, and brain imaging including computed tomography (CT) or magnetic resonance imaging (MRI). A thorough medical history, including any history of hypertension or anticoagulant medication use, is essential in establishing the cause and risk factors for ICH. The patient typically presents with acute neurological symptoms, which can include sudden severe headache, altered consciousness, weakness, numbness, or loss of function in one or more parts of the body, difficulty speaking or understanding speech, and other signs of neurological dysfunction. Diagnostic imaging, particularly CT or MRI, is crucial in confirming the diagnosis. An incident or new case of ICH was defined as the occurrence of first-ever ICH (18).

In order to examine the relationship between the development status of regions or countries and the burden of disease, a sociodemographic index (SDI) ranging from 0 to 1 was utilized, which provides a comprehensive reflection of a location’s development status. SDI is calculated as the geometric mean of normalized values for three key factors: income per capita, average years of schooling among the population aged 15 and over, and the total fertility rate. A higher value on the SDI scale indicates a more favorable development status. The countries were then categorized into five SDI quintiles: low, low-middle, middle, high-middle, and high. This classification allowed for the assessment of the disease burden in relation to the varying levels of development across different regions and countries.

The figures were generated through the GBD Results Tool and the GBD Compare Tool.




Results


Incidence

As shown in Table 1, globally, the number of new ICH cases was 2.3 million [95% uncertainty interval (UI): 2.0–2.7] in 1990, of whom 1.2 million (1.0–1.4) were men and 1.1 million (0.9–1.3) were women, and was 3.4 million (3.0–3.9) in 2019, of whom 1.8 million (1.5–2.1) were men and 1.5 million (1.3–1.8) were women. The global ASIR per 100,000 in 2019 is shown in Figure 1A, and the annual change (%) in ASIR from 1990 to 2019 is shown in Figure 1B. The global ASIR per 100,000 was 59.0 (51.3–68.0) in 1990 and 41.8 (36.5–47.8) in 2019. As shown in Supplementary Figure S1, from 1990 to 2019, the global number of new ICH cases has increased by 43.0% (41.0–45.0) and the global ASIR decreased by −29·0% (−28.0 to −30.0).



TABLE 1 Global incidence number and rate of ICH.
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FIGURE 1
 The global disease burden of intracranial hemorrhage for both genders in 204 countries and territories. (A) Age-standardized incidence rate per 100,000 of intracranial hemorrhage cases in 2019. (B) Annual percentage change in age-standardized incidence rate per 100,000 of intracranial hemorrhage cases, 1990–2019.


By the age group, the incidence rate per 100,000 of ICH increased with increasing age in 2019 in both genders (Figure 2A). As shown in Supplementary Table S1, in 1990, the number of new ICH cases peaked at the ages of 60–64 years in both genders (men: 158 k, 116–212; women: 120 k, 87–161), and men had a relatively larger number of new ICH cases than women at the age groups of 20–74 years. In 2019, the number of new ICH cases peaked at the ages of 55–59 years in men (223 k, 161–303) and 60–64 years in women (166 k, 121–222), and men had a relatively larger number of new ICH cases than women at the age groups of 20–74 years. Men had higher ASIR than women (Figure 2B).
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FIGURE 2
 (A) The incidence rates per 100,000 of different age groups in 2019 in both genders. (B) The age-standardized incidence rates per 100,000 men and women. (C) The age-standardized incidence rates per 100,000 population based on 5 socio-demographic index quintiles (low, low-middle, middle, high-middle, and high). EN, early neonatal; LN, late neonatal; PN, postneonatal.


As shown in Figure 2C, by SDI quintile, the ASIR in 2019 in the low SDI group, low-middle SDI group, middle SDI group, high-middle SDI group, and high SDI group was 60.8 (54.2–68.0), 59.5 (52.0–68.3), 49.4 (42.8–56.9), 32.6 (28.2–37.5), and 15.2 (13.4–17.2), respectively. From 1990 to 2019, the smallest percentage decrease in the ASIR was seen in countries in the low-middle SDI quintile (−20.0, 95% UI –22.0 to −19.0), and the greatest percentage decrease in the ASIR was seen in countries in the high-middle SDI quintile (−44.0, 95% UI –46.0 to −43.0). As shown in Supplementary Figure S2, countries in countries in Oceania (113.7, 95% UI 105.0–123.3), Southeast Asia (85.8, 95% UI 76.4–96.9), Central Asia (75.7, 95% UI 71.1–81.4), and Sub-Saharan Africa (65.5, 95% UI 58.9–73.0) had relatively high ASIR of ICH in 2019. Among all countries and territories, men in Kiribati (241.5, 223.5–261.0) and women in Mongolia (140.4, 131.0–151.2) had the highest ASIR. As shown in Supplementary Figure S2, countries in Australasia (9.6, 8.6–10.7), Western European (11.8, 10.5–13.2), high-income North America (13.3, 11.2–15.9), and high-income Asia Pacific (18.3, 16.0–21.0) had relatively low ASIR of ICH in 2019. Women (7.6, 6.5–8.6) and men (8.7, 9.9–7.7) in Switzerland had the lowest ASIR. From 1990 to 2019, the ASIR decreased the most in the Republic of Korea (total: −77.0, 95% CI, −79.0 to −75.0; women: −79, 95% CI, −82.0 to −77.0; men: −77.0, 95% CI, −79.0 to −75.0) and increased the most in Saint Vincent and the Grenadines (42.0, 95% CI, 34.0 to 50.0). In addition, the largest increase for men was in Saint Vincent and the Grenadines (34.0, 95% CI, 25.0 to 45.0), and for women was in Zimbabwe (34.0, 95% CI, 25.0 to 45.0).



Mortality

As shown in Table 2, the number of deaths due to ICH was 2.0 million (1.9–2.3) in 1990 and 2.8 million (2.6–3.0) in 2019. The global age-standardized mortality rate per 100, 000 was 56.0 (51.5–62.2) in 1990 and was 36.0 (33.0–38.7). As shown in Supplementary Figure S3, from 1990 to 2019, the global number of deaths has increased by 37.0% (22.0–51.0) and the global age-standardized mortality rate decreased by −36.0% (−29.0 to −43.0).



TABLE 2 Global deaths number and rate of ICH.
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By the age group, the mortality rate per 100,000 of ICH increased with increasing age except the neonatal groups in 2019 in both genders (Figure 3A). As shown in Supplementary Table S1, in 1990, the number of deaths peaked at the ages of 65–69 years in men (160 k, 146–179) and 75–79 years in women (162 k, 144–186), and women had a relatively larger number of deaths than men at the age groups of 75 years or older. In 2019, the number of deaths peaked at the ages of 65–69 years in men (219 k, 195–241) and 75–79 years in women (192 k, 169–212), and women had a relatively larger number of deaths than men at the age groups of 75 years or older. Men had higher ASDR than women (Figure 3B).
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FIGURE 3
 (A) The mortality rates per 100,000 of different age groups in 2019 in both genders. (B) The age-standardized mortality rates per 100,000 men and women. (C) The age-standardized mortality rates per 100,000 population based on 5 socio-demographic index quintiles (low, low-middle, middle, high-middle, and high). EN, early neonatal; LN, late neonatal; PN, postneonatal.


As shown in Figure 3C, the ASDR in 2019 in the low SDI group, low-middle SDI group, middle SDI group, high-middle SDI group, and high SDI group was 55.6 (47.8–64.6), 53.5 (47.7–59.3), 50.8 (45.8–55.6), 29.5 (26.6–32.1), and 9.9 (8.9–10.6), respectively. From 1990 to 2019, the smallest percentage decrease in the ASDR was seen in countries in the low SDI quintile (−31.0, 95% UI -39.0 to −22.0), and the greatest percentage decrease in the ASDR was seen in countries in the high SDI quintile (−49.0, 95% UI -52.0 to −47.0). The region with the largest ASDR had changed from Eastern Asia (114.9, 95% UI 101.3–140.2) in 1990 to Oceania (91.5, 95% UI 69.9–118.0) in 2019. As shown in Supplementary Figure S4, in 2019, countries in Oceania (91.5, 95% UI 69.9–118.0), Central Asia (73.3, 95% UI 66.7–80.0), Southeast Asia (69.4, 95% UI 61.5–77.9), and Sub-Saharan Africa (60.6, 95% UI 52.2–69.8) had relatively high ASDR of ICH. Countries in Australasia (6.8, 95% UI 6.0–7.5), Western European (9.1, 95% UI 8.2–9.8), high-income Asia Pacific (9.9, 95% UI 8.5–10.8), and high-income North America (9.9, 95% UI 9.1–10.7) had relatively low ASDR of ICH. From 1990 to 2019, the ASIR decreased the most in the Republic of Korea (both genders: −87.0, 95% CI, −89.0 to −82.0; women: −89.0, 95% CI, −91.0 to −86.0; men: −86.0, 95% CI, −88.0 to −76.0) and increased the most in Uzbekistan (37.0, 95% CI, 15.0 to 113.0). In addition, the largest increase for men was in the Philippines (54.0, 95% UI, 2.0 to 105.0), and for women was in Azerbaijan (40.0, 95% UI, 11.0 to 75.0).



Years of life lost, YLDs, and DALYs

As shown in Table 3, in 1990, there were 52.6 million (48.7–57.5) YLLs, 2.0 million (1.4–2.6) YLDs, and 54.7 million (50.7–59.6) DALYs due to ICH. In 2019, there were 65.3 million (60.0–70.3) YLLs, 3.2 million (2.3–4.1) YLDs, and 68.5 million (63.2–73.6) DALYs due to ICH. The global age-standardized DALYs rate per 100,000 was 1314.7 (1214.0–1433.9) in 1990 and 832.8 (769.2–894.7) in 2019. From 1990 to 2019, the global number of DALYs has increased by 25.0% (12.0–36.0), and the global age-standardized DALYs rate has decreased by −37.0% (−43.0 to −31.0).



TABLE 3 Global DALYs number and rate of ICH.
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As shown in Supplementary Table S1, in 1990, the number of DALYs peaked at the ages of 60–64 years (7.4 million, 95% UI, 6.9 to 8.1) and the rate of DALYs peaked at the ages of 75–79 years (7721.3, 95% UI, 7099.7 to 8724.0). As shown in Figure 4A, in 2019, the number of DALYs peaked at the ages of 65–69 years (9.4 million, 95% UI, 8.7 to 10.1) and the rate of DALYs peaked at the ages of 85–89 years (5108.3, 95% UI, 4409.5 to 5560.6). Men had a higher DALY rate than women (Figure 4B).
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FIGURE 4
 (A) The disability-adjusted life-years (DALYs) rates per 100,000 of different age groups. (B) The age-standardized DALYs rates per 100,000 men and women. (C) The age-standardized DALYs rates per 100,000 population based on 5 socio-demographic index quintiles (low, low-middle, middle, high-middle, and high). DALYs, disability-adjusted life-years. EN, early neonatal; LN, late neonatal; PN, postneonatal.


As shown in Figure 4C, by SDI quintile, the DALYs rate in 2019 in the low SDI group, low-middle SDI group, middle SDI group, high-middle SDI group, and high SDI group was 1305.9 (1139.3–1495.5), 1228.2 (1093.2–1363.2), 1074.6 (980.2–1170.5), 640.1 (583.9–696.5), and 222.0 (208.5–236.5), respectively. From 1990 to 2019, the smallest percentage decrease in the DALYs rate was seen in countries in the low SDI quintile (−32.0, 95% UI -39.0 to −23.0) and the greatest percentage decrease in the DALYs rate was seen in countries in the high SDI quintile (−50.0, 95% UI -53.0 to −48.0). The country with the largest DALYs rate had changed from Kiribati (5612.7, 95% UI 4693.1–6652.0) in 1990 to Oceania (5250.9, 95% UI 4266.2–6444.2) in 2019 (Supplementary Figure S5).




Discussion

In the current study, we conducted a systematic analysis of the global burden of ICH from 1990 to 2019. We compared this burden across different genders, age groups, and SDI levels. Our findings reveal that the global burden of ICH remains alarmingly high, with over 3.4 million incident cases, 2.8 million deaths, and 68.5 million DALYs reported in 2019. Notably, the global number of incident cases and deaths due to ICH has increased by approximately 43.0 and 37.0%, respectively, during the studied period. However, when considering ASIR and ASDR, most countries and regions have witnessed a decrease in these rates from 1990 to 2019. Furthermore, while the age-standardized DALYs rate, which quantifies the overall burden of ICH, has decreased, the absolute number of DALYs has actually increased from 54.7 million to 68.5 million. This increase in absolute numbers is mainly attributed to population growth and the aging of populations worldwide. These findings underscore the persistent and significant impact of ICH on global health. It highlights the need for continued efforts in prevention, early detection, and effective management of ICH, particularly in light of the increasing burden associated with population growth and aging.

Our study reveals diverse patterns and variations in the global burden of ICH across different age groups and genders. Specifically, when considering age groups, the number of incident cases of ICH peaked at the ages of 60–64 years in both genders in 1990 and at the ages of 55–59 years in men and 60–64 years in women in 2019. Between 1990 and 2019, men consistently had a higher number of new ICH cases than women in the age groups of 20–74 years. Moreover, the age-standardized incidence rate (ASIR) per 100,000 of ICH increased with advancing age, indicating a higher risk of developing ICH as individuals get older. In terms of mortality, the number of deaths due to ICH peaked at the ages of 65–69 years in men and at the ages of 75–79 years in women. Women had a relatively larger number of deaths than men in the age groups of 75 years or older. The ASDR per 100,000 of ICH generally increased with age, except in the neonatal groups. This indicates a higher mortality rate associated with ICH as individuals get older, with neonates being an exception. The age group with the highest DALYs rate, which quantifies the overall burden of ICH, changed from 75 to 79 years in 1990 to 85–89 years in 2019. This suggests that the impact of ICH on disability-adjusted life-years has shifted toward older age groups over time. Similar to our study’s conclusion, a previous systematic review and meta-analysis revealed that the incidence of ICH was observed to increase with age, and older individuals were at a higher risk of experiencing ICH compared to younger age groups (19). This phenomenon may stem from differences in lifestyle, underlying health conditions, and potential risk factors within various age brackets. It is crucial to delve into these disparities in the discussion. For instance, elderly individuals might be more susceptible to ICH due to factors such as hypertension and vascular diseases, which could be the primary drivers behind their higher incidence rates (20). The study has also highlighted variations in ICH burden between genders. A previous study found men diagnosed with ICH faced an elevated risk of both hemorrhage expansion and premature as well as delayed mortality, even after accounting for established risk factors (21). These differences could be attributed to biological dissimilarities, such as hormonal influences as well as societal and lifestyle factors. It is essential to explore these factors to gain a deeper understanding of why certain genders may be more vulnerable to ICH.

These findings emphasize the importance of considering age and sex as critical factors in understanding the burden of ICH. Considering the age-related variations in ICH burden, tailored interventions for different age groups may be necessary. For instance, public health campaigns promoting hypertension control and healthy lifestyles might be particularly beneficial for the elderly, while interventions targeting younger populations could focus on preventive measures including promoting physical activity and healthy dietary habits.

Our study findings highlight significant variations in the burden of ICH across different countries and territories. Specifically, we observed that the countries with lower SDI quintiles had the highest ASIR, ASDR, and DALYs rate associated with ICH. Additionally, the lowest percentage decrease in ASIR, ASDR, and DALYs was observed in the low or low-middle SDI quintiles. Furthermore, specific regions such as Oceania, Southeast Asia, Central Asia, and Sub-Saharan Africa exhibited relatively higher ASIR and ASDR for ICH. These regional differences in the burden of ICH are crucial for informing resource allocation strategies and the implementation of guidelines tailored to local medical conditions. Given the observed disparities, it is imperative to prioritize and allocate greater efforts toward countries in the low SDI quintile as well as developing and low-income countries. These regions often face additional challenges in terms of healthcare infrastructure, resources, and access to quality medical care. Addressing the burden of ICH in these areas will require targeted interventions, increased healthcare investments, and the development of context-specific guidelines and policies. By recognizing the regional variations in the burden of ICH, healthcare systems and policymakers can better allocate resources, implement effective interventions, and improve outcomes for individuals affected by ICH in different parts of the world (22, 23).

While previous studies have reported on the global burden of stroke using data from the Global Burden of Disease (GBD) study in 2016 and 2017, there has been a lack of separate estimates specifically focusing on ICH (11, 12). Consistent with other studies such as the Global Stroke Statistics study, GBD study 2016, and GBD study 2017, our findings also reveal a high burden associated with ICH. These findings underscore the significant impact that ICH has on global health and highlight the urgent need for targeted interventions and effective strategies to reduce the burden of this condition. By specifically analyzing the burden of ICH, our study contributes to a better understanding of the global disease landscape and provides valuable insights for policymakers, healthcare professionals, and researchers. The availability of up-to-date estimates from the GBD study 2019 allows for more accurate and comprehensive assessments of the burden of ICH, enabling more targeted approaches to prevention, treatment, and resource allocation.


Limitations

This study has certain limitations that should be acknowledged. First, the availability of primary data in some low-middle income areas was limited within the GBD study dataset. This may have influenced the accuracy and completeness of the estimates in those regions. Second, we did not conduct a systematic analysis of the attributable risk factors for ICH, which is an important aspect that should be addressed in future studies. The GBD study of 2019 did not provide a comparison of age-standardized incidence rate (ASIR), age-standardized death rate (ASDR), and disability-adjusted life-years (DALYs) rates by race. However, we did observe significant variation in the burden of ICH across different socio-demographic index (SDI) levels and countries, indicating the complex nature of this condition and the need for further investigation.




Conclusion

The global burden of intracerebral hemorrhage (ICH) remains substantial despite a decrease in ASIR, ASDR, and DALY rates from 1990 to 2019. However, it is important to note that the absolute number of incident cases, deaths, and DALYs associated with ICH has actually increased significantly during this period. This suggests that while progress has been made in reducing the rates of ICH, the overall impact of the condition on a global scale continues to grow.

The burden of ICH exhibits wide variations across different age groups, geographic locations, and SDI levels. It is crucial to recognize these regional differences in burden and allocate appropriate resources and interventions accordingly. Particularly, greater attention and efforts should be directed toward countries with lower SDI levels as they tend to experience higher rates of ICH and face additional challenges in terms of healthcare resources and infrastructure.

Addressing the burden of ICH requires a comprehensive approach that focuses on prevention, early detection, and effective treatment strategies. By targeting high-risk populations, implementing interventions to address modifiable risk factors, and improving access to quality healthcare services, we can work toward reducing the global burden of ICH and improving outcomes for those affected by this condition.
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