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Background

Endocrine, metabolic, blood and immune disorders (EMBID) is a vital public health problem globally, but the study on its burden and global trends was scarce. We aimed to evaluate the global burden of disease and trends in EMBID from 1990 to 2019.



Methods

We extracted the data of EMBID-related on death cases, Age-standardized death rates (ASDRs), disability-adjusted life-years (DALYs), Age-standardized DALY rates, years of life lost (YLLs), Age-standardized YLL rates, years lived with disability (YLDs) and Age-standardized YLD rates between 1990 and 2019 from the Global Burden of Disease 2019, by sex, age, and year at the global and geographical region levels. The Annual rate of change was directly extracted from Global Health Data Exchange (GHDx) and we also calculated the age-related age-standardized rate (ASR) to quantify trends in EMBID-related deaths, DALYs, YLLs and YLDs.



Result

Globally, the EMBID-related ASDRs showed an increasing trend, whereas the DALYs ASR, YLLs ASR and YLDs ASR were decreased between 1990 to 2019. Furthermore, High-income North America and Southern Sub-Saharan Africa had the highest both ASDRs and DALYs ASR, and Southern Sub-Saharan Africa and Caribbean had the highest both YLDs ASR and YLLs ASR in 2019. Males had a higher EMBID-related ASDRs than females, but the DALYs ASR in females were higher than males. The burden of EMBID was higher in older-aged compared to other age groups, especially in developed regions.



Conclusion

Although EMBID-related ASRs for DALYs-, YLLs- and YLDs declined at the global level from 1990 to 2019, but the ASDRs was increasing. This implied high healthcare costs and more burden of ASDRs due to EMBID in the future. Therefore, there was an urgent need to adopt geographic targets, age-specific targets, prevention strategies and treatments for EMBID to reduce negative health outcomes globally.
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Introduction

Endocrine, metabolic, blood and immune disorders (EMBID) are a residual cause, including thyroid disorders, rare metabolic and immune disorders, and hematologic disorders that do not cause anemia (1). Previous studies have shown that approximately 13 million people in the United States, representing 4.78% of the population, suffer from undiagnosed endocrine disorders (2). Thyroid disease as one of the major endocrine disorders which accounts for approximately 30% to 40% of patients in endocrine practice. If this were true, it would account for about half of the patients with the endocrine disorders (3). Besides, another study suggested in metabolic disorders patients that nearly half (48.8%) were rare metabolic disorders, and, they assessed the general frequency of rare metabolic disorders as 10.96/10,000 individuals (4). A team demonstrated that the prevalence of immune disorders increased from 11% to nearly 16%, during 1988-1991,1992-2004, and 2011-2012 (5). Thus, EMBID as a residual cause, was also in need of attention.

EMBID is associated with a variety of adverse effects in human body. For example, hyperthyroidism caused bone loss and increased the risk of fracture, and although its effects on bone were reversible, patients had a high lifetime risk of fracture even though bone mineral density increases after treatment (6). In addition, metabolic disorders play a crucial role in the progression of tendon injury (7). Although EMBID was a group of residual cause, it’s related burden may be increased further if preventive and therapeutic measures are not taken in a timely manner. However, there were few comprehensive and up-to-date studies on the distribution of EMBID in countries worldwide.

The Global Burden of Disease (GBD) database estimates the global burden of 369 diseases and injuries, which provides favorable data for a comprehensive assessment of the distribution and trends of EMBID in each country. More comprehensive data on EMBID-related deaths, disability-adjusted life years (DALYs), years of life lost (YLLs), years lived with disability (YLDs) and respective trends in each country were necessary to allow policy makers to rationalize the allocation of resources and to formulate relevant policies more effectively depending on this knowledge, and, to date, there was barely any research on the burden associated with EMBID. Therefore, we extracted data related to EMBID in GBD for this study to illustrate the mortality rates, DALYs, YLLs, YLDs and corresponding trends in EMBID by region and country, age, sex, and socio-demographic index (SDI).



Methods




Overview

For this study analysis, we used data from the GBD public database 2019. GBD provides comprehensive, updated estimates of the global burden, including incidence, mortality, and prevalence of 369 diseases and injuries, as well as disability-adjusted life years by sex, age group, and 204 countries and territories. The methodological basis of GBD from 1990 to 2019 was reported in detail elsewhere. For EMBID, data were obtained through hospital discharges, claims, and data shared from the GBD collaborator network. Modeling using the Bayesian meta-regression tool, DisMod-MR, was the primary method used by GBD to generate an initial global fit on which to estimate the coefficients of the predictor variables. Previous studies demonstrated that DisMod-MR could produce more stable and valid estimates.




Data source

Information on annual deaths, DALYs, YLLs, and YLDs and corresponding ASRs for EMBID was extracted from the publicly available Global Health Data Exchange (GHDx) (http://ghdx.healthdata.org/gbd,results,tool). We also collected on both sex- and age-related information to estimate the contribution of sex and age to the burden of EMBID. The GBD database was updated regularly and is currently available up to GBD 2019. The socio-demographic index (SDI) quantifies the number of years of development in each region. the SDI was the average of the education level for those aged 15 or older, the total fertility rate for women under 25, and per capita income, ranging from 0 to 1. GBD used the SDI to classify countries and regions into five classes: high SDI, high-middle SDI, Middle SDI, low-middle SDI, and low SDI. Geographically, the world was categorized into 21 GBD regions to assess the distribution among the different regions. Furthermore, we mapped the world including 204 countries to assess EMBID-related deaths, DALYs, YLLs and YLDs and the trend of each country from 1990 to 2019. Unlike GBD 2017, in GBD 2019, the GBD website added claims data from Poland as well as additional years of data from U.S. claims (2015-2016) and hospital discharges from Mexico, India, New Zealand, Sweden, Georgia, and Ecuador, and also incorporated hospital data from Botswana as well as data from Southern Sub-Saharan Africa.




Definitions

Endocrine, metabolic, blood and immune disorders (EMBID) are a residual cause that includes diseases unrelated to other causes in the diabetes, genitourinary, blood and endocrine disease hierarchy. This residual group includes mainly thyroid disorders, rare metabolic and immune disorders, and hematologic disorders that do not cause anemia (specified diseases are shown in Table S1). EMBID is classified as asymptomatic, mild, moderate and severe categories: Asymptomatic was that the patient does not have any clinical symptoms of discomfort; Mild is low energy and feeling cold; Moderate is feeling nervous, palpitations, profuse sweating, and difficulty sleeping; Severe is easily bruised, sometimes bleeding from the gums and nose; feeling weak and having some difficulty with daily activities.

Disability-adjusted life years (DALYs) represent the sum of years lived with disability (YLDs) and years of life lost (YLLs). A disability-adjusted life year can be thought of as a lost year of “healthy” life. The sum of these disability-adjusted life years, or disease burden, in a population can be thought of as a measure of the gap between current health status and desired health status.




Statistical analysis

The burden of EMBID was assessed using annual deaths, DALYs, YLLs, and YLDs, and the corresponding ASR (Age-standardized rate). We calculated the global EMBID-related age ASR(1-4 years, 5-14 years, 15-39 years, 40-64 years, and ≥ 65 years) and the formula calculating ASR is as follows:

	

(ai, where i is the age-standardized rate in the ith age group, and wi is the count of GBD-standardized persons in the same age subgroup). We also analyzed the percentage change of deaths, DALYs, YLLs and YLDs and the corresponding ASR from 1990 to 2019, thus assessing the trend of EMBID-related burden over the 30-years period. We included all estimates in the 95% uncertainty interval (UI). R program (version 4.0.5) was used for all data analysis in this study.




Results




Overall status and trends in EMBID

In 2019, EMBID accounted for 162039.1 death cases (95% UI 131144.7-178615.4), with the Age-standardized death rates (ASDRs) 2.1per 100,000 population (95% UI 1.7-2.3). There was 108.6% (95% UI 77.9-129.1) increased in death cases and 16.1% (95% UI 1.7-24.9) increased in ASDRs from 1990. Globally, 22.9 million DALYs of EMBID (95% UI 17.0-30) were identified, with the Age-standardized rate (ASR) of DALYs 285.9 per 100,000 population (95% UI 213.0-373.3). There was an increase of 56.8% (95%UI 48.5-64.1) in DALYs, while a decrease of -4.7% (95% -8.1- -1.3) in DALYs ASR from 1990 (Tables 1, 2; Figures 1, S1). There were 4.9 million YLLs of EMBID were observed, with the ASR of YLLs 64.2 per 100,000 population (95% UI 53.3-72.7). There an increase of 36.7% in YLLs and a decrease of -4.9% in the YLLs ASR from 1990. The YLDs of EMBID accounted to 18 million (95% UI 12.2-25.0), with the ASR of 221.8 per 100,000 population (95% UI 151.1-307.9). There was an increase of 63.3% in YLDs and a decrease of -4.6% in the age-standardized YLD rates, from 1990 to 2019 (Tables 2, S2; Figures S2, S3).


Table 1 | The EMBID-related deaths, Age-standardized death rate and DALYs, Age-standardized DALY rate in 1990 and 2019.




Table 2 | Percent change in EMBID-related deaths, DALYs, YLLs, YLDs and corresponding ASR between 1990 to 2019.






Figure 1 | EMBID-related ASDRs by territory for both sex in 2019. EMBID, endocrine, metabolic, blood and immune disorders; ASDRs, age-standardized death rates.



The EMBID-related deaths, DALYs, YLLs and YLDs were observed the highest ASR in high SDI (3.6 per 100,000 population [95% UI 2.9-4.2], 354.0 per 100,000 population [95% UI 273.5-447.9], 109.2 per 100,000 population [95% UI 90.5-138.0] and 244.8 per 100,000 population [95% UI 166.3-338.1], respectively) in 2019. Moreover, high SDI had the largest growing in terms of the ASDRs (44.1% 95 UI [31.1- 49.4]) and the ASR of YLLs (28.1% 95 UI [22.6-33.7]), while the DALYs ASR and the YLDs ASR were decreased in all SDI. Furthermore, the highest death cases and YLLs also (63292.2 [95% UI 48800.0-72255.0] and 1.4 million [95% UI 1.1-1.7], respectively) were observed in high SDI, and the highest DALYs and YLDs (6.6 million [95% UI 4.9-8.7] and 5.2 million [95% UI 3.5-7.3], respectively) were observed in middle SDI (Tables 1, 2, S2).

The region with the EMBID-related highest ASDRs was observed in High-income North America (6.3 per 100,000 population [4.8-7.1]) and Southern Sub-Saharan Africa (6.0 per 100,000 population [4.6-6.8]) in 2019. The highest DALYs ASR was observed the Southern Sub-Saharan Africa region (529.4 per 100,000 population [95% UI 408.9-667.5]), followed by Western Europe (415.1 per 100,000 population [312.2-541.0]) (Table 1). Moreover, the highest YLLs ASR was observed in Caribbean (203.2 per 100,000 population [151.8-270.9]) and Southern Sub-Saharan Africa (182.3 per 100,000 population [144.4-216.6]). The Southern Sub-Saharan Africa and Western Europe identified the highest YLDs ASR (347.0 per 100,000 population [95% UI 235.3-480.0] and 320.0 per 100,000 population [95% UI 445.1-216.7], respectively) (Table S1). In addition, the Tropical Latin America had the largest increasing in ASDRs (431.0% UI 192.5-508.6) and YLLs ASR (247.5% UI 107.1-305.5) from 1990, and Western Sub-Saharan Africa had a largest increasing in DALYs ASR (132.3% UI 118.2-146.9) and YLDs ASR (144.2% UI 138.4-150.1) (Table 2; Figures 2, S4). The highest DALYs and YLDs (4.9 million [95% UI 3.5-6.6] and 4.3 million [95% UI 3.0-6.0], respectively) were identified in South Asia, and the High-income North America identified the highest death cases and YLLs (37215.7 [95% UI 27108.0-40665.2] and 830609.6 [95% UI 650204.7-972713.7], respectively).




Figure 2 | EMBID-related ASDRs and Age-standardized DALY rates across 21 GBD regions by Socio-demographic Index for both sexes combined, 1990-2019. EMBID, endocrine, metabolic, blood and immune disorders; ASDRs, age-standardized death rates; DALY, disability-adjusted life year.



In 2019, the country of American Samoa had the highest EMBID-related ASDRs (16.1 per 100,000 population [10.8-20.3]) and the Bahamas had the highest DALYs ASR (645.0 per 100,000 population [524.2-860.3]) (Figures 1, S1). Moreover, the highest YLLs ASR was observed in Bahamas (472.2 per 100,000 population [362.1-689.8]) and the highest YLDs was observed in Austria (445.4 per 100,000 population [303.6-615.2]) (Figures S2, S3). Between 1990 to 2019, the largest increasing of both ASDRs and YLLs ASRs were occurred in Georgia (343.5% and 281.4%, respectively), and the largest increasing of DALYs ASRs was occurred in Mexico (34.5% UI [31.5%-31.7%]), and the YLDs ASRs in Ecuador (21.5% UI [15.2%-27.9%]) was increased largest (Tables S3, S4). Furthermore, US had the highest number of both death cases and YLLs in 2019, and the highest DALYs and YLDs were identified in China.




Men had a higher EMBID-related ASDRs than women, and women had a higher DALYs ASR than men

The ASDRs, DALYs ASR, YLLs ASR and YLDs ASR in EMBID had different trend patterns on sex. In general, males had a higher ASDRs and YLLs ASR than females, while a higher DALYs ASR and YLDs ASR were observed in females (Figures S5, S6). Globally, the number of deaths, DALYs, YLLs and YLDs grow in both males and females during past decades, reaching 76900.7, 8.4million, 2.5 million and 5.9 million in males, and 85138.5, 14.5 million, 2.4 million and 12.1 million in females (Tables 1, S2). In addition, DALYs ASR and YLDs ASR were consistently higher in women than in men throughout the study period, while the ASDR and YLLs ASR were higher in men than in women. Notably, the gap between both the ASDRs and YLLs appeared to increase over time in males and females (Figure S7). Furthermore, both men and women had the highest burden of ASDRs, DALY ASR, YLLs ASR and YLDs ASR in high SDI.

Similarly, both DALYs ASR and YLDs ASR were obviously higher for women than for men, while ASDRs and YLLs ASR were mostly higher for men than for women at the regional level. In 2019, High-income Asia Pacific had the highest ASDRs for males (7.0 per 100,000 population) and Southern Sub-Saharan Africa has the highest ASDRs for females (6.1 per 100,000 population), while South Asia has the lowest ASDRs for both sexes (Figure 3). In addition, the highest YLLs ASR for both males and females were found in Caribbean (Figure S8). Moreover, the highest DALYs ASR and YLDs in men and women were both identified in Southern Sub-Saharan Africa (Figures S9, S10). In addition, the percent change of both ASDRs and YLLs ASR increased more in in males than in females, while the percent change of both DALYs ASR and YLDs ASR increased mostly more in females than in males during the study period (Figures S11, S12). If this trend remains, the gender gap probably will widen further in the future.




Figure 3 | EMBID-related ASDRs for global, SDI and 21 GBD regions, by sex, in 2019. EMBID, endocrine, metabolic, blood and immune disorders; ASDRs, age-standardized death rates.






Heaviest EMBID-related burden was observed in older-aged adult population and was serious in developed regions

The analysis categorized the population into five age groups, namely 1-4 years (infants), 5-14 years (children), 15-39 years (youth), 40-64 years (middle-aged), and ≥ 65 years (old-aged). The global EMBID burden showed an upward trend with age, and was relatively severe in developed regions. The elderly population, especially those over 65 years aged, constituted the majority of ASDRs due to EMBID. In 2019, over 65 years aged had the highest EMBID-related ASDRs, DALYs ASR, YLLs ASR, YLDs ASR across all SDI region, followed by middle-aged. However, from 1990 to 2019, ASDRs and YLLs ASRs in both the older and middle-aged groups grew rapidly in areas with high SDI than in other SDI areas (Figures 4, S13). Moreover, the trend of DALYs ASR and YLDs ASR in each age group was relatively stable across all SDI region (Figures S14, S15). Notably, the DALYs ASR and YLDS ASR in middle-aged showed a rapid increasing trend in high-middle SDI, and the YLDs ASR was almost equal to that of older-aged in 2019. If this trend continues, the DALYs ASR and YLDs ASR of middle-aged adults are expected to exceed those of older adults in the high-middle SDI region. Besides, the YLLs ASR for infants, low SDI until 1995 and low-middle SDI until 1999, were the highest. Although trending downward from 1990 to 2019, it ranked second overall, except in the high SDI.




Figure 4 | Global and SDI regions EMBID-related ASDRs by age, from 1990 to 2019. EMBID, endocrine, metabolic, blood and immune disorders; ASDRs, age-standardized death rates.



In addition, we analyzed and compared the percent change in each age group, across all SDI regions, between 1990 to 2019. Globally, the old-aged had the largest increase in deaths, DALYs, YLLs, and YLDs over the past decades period, with the middle-aged group being the next largest (Figures S16, S17). Furthermore, the infants showed a decreasing trend in most SDI regions. However, in addition to the increasing trend in the old-aged and middle-aged, the infants, children and youth showed a clear upward trend in the low SDI region compared to other SDI regions. For instance, in the youth, both the percent change in deaths and in DALYs showed the highest values in the low SDI regions, and the percent change in both infants and children showed a negative range in the high- and high-middle SDI regions. Thus, the burden associated with EMBID in low-SDI regions exhibits a faster increase in younger age groups compared to developed regions, and this rapid increase in the younger population is likely to continue in the future and constitute an expansion of the long-term burden of EMBID in low-SDI regions.

The age composition of those experiencing EMBID-related both deaths and YLLs between 1990 and 2019 showed a trend toward aging. The proportion of older-aged who died from EMBID in developed SDI regions was higher than the proportion of older-age who died from EMBID in developing regions. Further, Central Sub-Saharan Africa had the youngest composition of all patients who died from EMBID-related deaths Among all regions, as its younger age group accounted for 77% of deaths and 92% of YLLs in 2019. In compare, High-income Asia Pacific had the oldest composition, with older adults accounting for 83% of EMBID-related deaths and 56% of EMBID-related YLLs in 1990 and 2019 (Figures S18, S19). Compared to deaths and YLLs, the composition of DALYs and YLDs was relatively younger in all regions, with more middle-aged than older adults, followed by younger adults (Figures S20, S21). Oceania had the youngest composition of both DALYs and YLD patients, accounting for 91% of DALYs and 93% of YLDs in 2019.High-income North America had the oldest composition of DALYs and YLDs, accounting for 38% of DALYs and 34% of YLDs in 2019.




Discussion

To our knowledge, this study was the first analysis on the burden of EMBID and its trends. This study presents updated and comprehensively available estimates of EMBID-related annual deaths, DALYs, YLLs, and YLDs for 204 countries and territories from 1990 to 2019. There were several key insights highlighted from this study. Globally, the EMBID-related ASDRs showed an increasing trend, whereas the DALYs ASR, YLLs ASR and YLDs ASR were decreased between 1990 to 2019. In general, high SDI region had the highest burden of EMBID. Furthermore, High-income North America and Southern Sub-Saharan Africa had the highest ASDRs and DALYs ASR, respectively; and Southern Sub-Saharan Africa and Caribbean had the highest YLDs ASR and YLLs ASR, respectively, in 2019. Males had a higher EMBID-related ASDRs than females, but the DALYs ASR in females were higher than males. The burden of EMBID was higher in older-aged compared to other age groups, especially in developed regions.

This study presents that EMBID-related burden was positively correlated with the level of socioeconomic development. We identified that high SDI region had the highest EMBID-related burden in 2019, especially ASDRs. From 1990 to 2019, the ASDRs was increased significantly in high SDI region. On the one hand, the reason for this may be attributed to the higher diagnostic technology and better medical system in high SDI region. For example, the United States, a country in a high SDI region, performs 118 MRI scans per 1,000 population and 245 CT scans per 1,000 population annually (8), which greatly improves the diagnosis of disease. Furthermore, a portion of high-income countries have nearly 100% of their population covered by health care, such as the United Kingdom, Australia, Canada, France, and Germany (9). This leads to more citizens being more willing to go to the hospital to visit a doctor after a health problem rising, which to the extent also increases the detection of diseases.

On the other hand, differences in EMBID-related burden between SDI levels can be attributed to the different living habits, such as dietary patterns and physical activity. Previous studies have reported that unhealthy diets, such as intake alcohol (10), sugary beverages (11), red meat (12), and fructose-rich foods (13), have long been considered dietary categories that break physical health. For example, studies have reported that alcohol abuse can lead to disturbance of the body’s vital system, the endocrine system, which in turn was related to the nervous system, the key to controlling the flow of messages between the body’s cells and organs, and that disturbance between the two can lead to disruption of many endocrine hormones in the body, such as pituitary hormones, thyroid hormones and growth hormones. In addition, alcohol consumption can even have the effect of affecting the disruption of the immune system (14). Furthermore, through the previous study has showed that the intake of sugary beverages, processed meat, and red meat was higher in high SDI region than other SDI regions (15). For instance, High-income North America, the largest contributor to EMBID-related ASDRs burden, topped the list for sugary beverage intake and processed meats (15). Other studies showed that high-income North America ranked second in terms of alcohol intake and Southern Sub-Saharan Africa has long been recognized a heavy episodic drinkers region (16, 17). So, countries should establish and strengthen the dietary guidelines, for example, by charging taxes on alcohol. In addition, insufficient physical activity and sedentary time may also be the cause of this phenomenon. Studies have reported that sedentary behavior is independently associated with poor health outcomes, while increased physical activity can be effective in improving physical health (18, 19). However, a comparative study reported that the phenomenon of insufficient physical activity increased with SDI (20). Furthermore, a study reviewed all countries around the world and compiled self-reported national-level data on sedentary time and showed that individuals in high-income countries tend to report sitting for longer periods of time than people in low-income countries (21). These results indicated that the presence of sedentary and physical inactivity was more serious in high SDI region than in low SDI region, and thus suggested that high SDI region need to make efforts in this area, such as building more public sports facilities and promoting the benefits of physical activity among the population, in order to improve the physical fitness of each citizen and reduce the occurrences of diseases.

Notably, the ASDRs of Peru has sharp declined during the past 3 decades, which could be attributed to the firm leadership of the government. In Peru, a new methodology for health system management was incorporated, which evaluated health workforce gaps depending on availability, resource requirement and estimation. They also use a matrix of modules and automatically calculate the value of the estimates. The methodology was already used in Peru, according to the Policy Guide on Human Resources for Health 2018-2030. It was used for a variety of strategic decisions, including public health intervention programs, strategies for disease prevention and control, and training plans for medical experts (22). A better health care management model can enhance the health status of the population.

In this study, we found that ASDRs was usually higher in male individuals than in female individuals, but DALYs ASR was lower than in female individuals, a phenomenon that may be due to differences in life expectancy and biological between men and women. A new WHO global report showed that women generally live longer than men, and the size of the life expectancy gap was even greater when women in low-income regions had access to better health care opportunities (23). A study claim that males live shorter yet healthier lifespans, while females tend to live longer but in relatively poorer health, possibly because much of the research on health and aging relies on physical function and disability measures to represent health (24). In addition, men and women had different behavioral factors, such as that men were more prone to perform risky behaviors, while women were more inclined to perform health-seeking behaviors (25). Our study also showed that the gap of ASDRs between men and women might continue to widen in the future. Therefore, countries should emphasize efforts to identify, investigate, and raise awareness of risky behaviors by improving their management in order to close the gender-specific gap in EMBID. Another aspect of this difference may be due to inherent, biological or related to hormonal and genetic sex differences. Women have 2 X chromosomes and can have a second X to offset the variation, while men do not, which provides a potent redundancy for women (26). The asymmetric mitochondrial maternal inheritance might benefit females by supplying noxious mutations to males, resulting in intense sex differences and survival disadvantages in males (27, 28). Furthermore, female hormones might be able to provide resistance to certain conditions, and females may have a more sensitive immune function to maintain homeostasis in the system (29, 30). Moreover, physiological differences between men and women may also be responsible for higher ASDRs in men and higher DALYs ASR in women. Arbeev et al. in the original Framingham cohort using data on heart rate, body mass index, blood pressure, hematocrit, glucose, cholesterol and mortality found faster dysregulation in women but a stronger association with risk of dysregulation and death in men (31). Cohen et al. examined five physiological systems (hepatic/renal function, oxygen transport, lipids, hematopoiesis and electrolytes) in men and women and found higher levels of dysregulation in men generally and in the hematopoietic systems and oxygen transportation (32).

We observed that older adults accounted for the highest EMBID-related burden and showed a continuous increasing trend from 1990 to 2019, which may be due to structural changes in the population and aging. This study demonstrated that the elderly population accounted for a major portion of the burden associated with EMBID and that the global age structure has shown an aging trend over the past decades, which was a strong correlation with global population aging and healthcare advances. Therefore, older adults remain the prime target groups of EMBID management in each countries (33). In addition, the middle-aged group has also shown an upward trend during the past 3 decades, occupying the second position in terms of EMBID-related burden. This phenomenon indicated that the EMBID was gradually becoming younger. In our findings, the gap between DALYs ASR and YLDs ASR in the High-middle SDI regions was gradually narrowing between older and middle-aged adults and was likely to surpass that of old-aged in the future. Our findings suggested that the trend toward a progressively younger burden of EMBID cannot be neglected, but there was a necessary and urgent need to accelerate efforts to alleviate the burden of EMBID in the older-aged. However, a study showed that four countries in the EU, including Germany, Italy, the Netherlands, and Poland, do not had health promotion policy documents that specifically addressed health promotion policies for old-aged, but that health promotion policies for older-aged can be better implemented in general policy acts that explicitly target older adults (34). Therefore, we suggested that local governments should develop more targeted health-related policies for the elderly and issue appropriate health promotion documents to loss the current highest EMBID burden of the older-aged. In addition, the literature showed that older-aged visit their doctors more often than other populations and tend to see the one doctor, which increases the possibility of physician influence (35). Then, the relevant authorities can develop policies related to health care providers on disease prevention practices, which should revolve around, for example, how to change patients’ risky behaviors and increase their awareness of health promotion and disease prevention.

Our study has the following limitations. First, because few previous studies have evaluated the burden associated with EMBID, this makes comparison with previous studies impossible. Second, original data were not collected across all countries, and estimates for these countries relied on Bayesian regression, which may result in underestimation of disease burden. Third, in the present GBD database, there was no detail on the proportion of each disease in this residual cause, which makes it impossible to assess on which disease the major focus should be.

In conclusion, EMBID-related ASRs for DALYs-, YLLs- and YLDs declined at the global level from 1990 to 2019. However, the continued global increase in ASDRs implied high healthcare costs, and the trend of aging and growth of the population will lead to more burden of ASDRs due to EMBID and, with continued advanced in medical technology, even higher costs in the future. Therefore, there was an urgent need to adopt geographic targets, age-specific targets, prevention strategies and treatments for EMBID to reduce negative health outcomes globally. Our findings will help countries to develop targeted medical policies related to EMBID.
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Region
Andean
o 13 42 1283 361.9 11 20 150.3 249.6
. (0.6, 1.6) (2.3,52) (833, 162.6) (251.8, 458.3) (0.8, 1.8) (15,32) (110.5,2002) | (1839, 333.4)
America
.06 27 620 289.6 22 47 119.1 3303
Australasia
(0.5,08) (2.1,34) (47.4,79.2) (2213, 369.4) (17, 26) (3.7,5.7) (94.7, 150.5) (2623, 413.3)
T 57 139.3 411.0 25 52 173.3 365.0
(1.1,21) (3.8,65) (99.4,173.7) (302.5, 508.8) (20,32) (4.1, 6.5) (137.2,2146) | (28856, 453.5)
Central 0.4 0.6 1483 2352 1.0 12 272 246.0
Asia (0.3,05) (0.5,0.8) (109.0,1973) (1713, 312.5) (0.7, 1.1) (0.9, 1.4) (167.2,3005) | (18158, 324.2)
Central 17 1.4 4499 3487 18 11 3847 2747
Europe (1.3,18) (1.1, 15) (3259,6017) (2548, 463.1) (1.5,22) (0.9, 1.4) (278.9,520.1) | (198.3, 368.4)
it
(L:::n”l 59 24 3259 2510 84 36 698.7 2873
. (2.1,3.0) (1.9,27) (259.5,4055) (1956, 319.2) (6.1,98) (256, 42) (549.2,8865) | (2258, 364.5)
America
Central
Sub- 11 22 165.7 3264 16 20 296.1 290.1
Saharan (0.4, 1.8) (1.0,32) (103.6,238.0)  (226.0,4322) (0.7, 24) (0.8, 3.4) (208.8,400.6) | (203.1, 398.9)
Africa
: 128 L5 21337 283.8 196 12 4388 249.0
Bast Jista (9.6, 15.2) (12,17) (2867, (2062, 377.8) (14.1, 23.0) (09, 1.4) (2171, (178.2, 337.6)
o o 4133.1) oo o o 6331.4) o
Eastern 23 0.9 4411 186.0 24 0.9 353.5 154.8
Europe (1.5, 24) (0.6, 1.0) (3247,5827) | (1383,2447) (2.0,32) (0.8,1.3) (268.0,4592) | (118.0, 200.6)
Eastern
Sub- 14 1.2 3823 2732 26 13 782.8 2642
Saharan (1.1,17) (1.0, 1.5) (279.9,5032)  (196.6, 364.2) (2.1, 34) (1.0, 1.6) (558.1,1058.3) | (189.0, 352.7)
Africa
High-
income 2.1 13 652.0 3463 16 1.0 733.7 304.0
Asia (1.9,27) (1.1, 15) (4549, 8855) | (2452, 468.8) (3.0,52) (0.8,1.3) (516.3,9939) | (2117, 410.8)
Pacific
High-
income 9.7 29 994.5 3219 372 63 :163552372 346.0
North (8.2,13.3) (2.5, 4.0) (7704,1263.1) | (250.4, 409.5) (27.1, 407) (4.8,7.1) 1086 ;1)’ (2853, 417.3)
America )
North 19950
Africaand | 6.9 24 11793 366.3 123 28 (145§ i 352.0
Middle (4.5, 11.1) (1.6,3.7) (851.2,1604.0)  (269.1,479.1) (87, 15.5) (2.0,3.5) 266 5)’ (261.0, 458.6)
East :
Ocean 0.1 3.0 130 2586 02 30 28.3 253.9
ania
e (0.1,0.1) (2.1, 4.1) (99, 16.6) (1965, 336.2) (0:2,03) (2.1,42) (214, 36.7) (1943, 332.5)
(5.5,9.5) (0.7, 1.0) 3536.4) (210.0, 389.5) (9.7, 15.4) (0.7, 1.1) G157} (212.0, 395.5)
Southeast 52 16 789.3 199.9 85 15 1149.8 167.3
Asia (3.6,62) (1.1, 18) (585.6,1013.1)  (149.2, 258.0) (6.8, 10.2) (12,1.8) (858.6, 1499.6) = (126.5, 216.3)
Southern
i 2.1 5.0 195.7 409.7 21 2.7 255.6 349.1
) (1.0,24) (2.3,57) (147.1,2503)  (307.6, 525.0) (1.8, 3.6) (23,47) (188.4,333.6) | (257.8, 459.4)
America
Southern
Sub- 17 48 2232 5345 35 6.0 3734 529.4
Saharan (1.3,20) (3.6,5.6) (173.0,2819)  (410.0, 678.1) (2.8,4.1) (4.6, 6.8) (287.9,4722) | (408.9, 667.5)
Africa
Tropical
i 19 1.8 263.8 206.0 101 14 544.8 236.7
n (1.7,27) (1.6, 2.6) (2069,3333)  (160.5,260.7) (6.2, 11.2) (27, 49) (4119, 6555) | (179.9, 284.1)
America
1793.8 24135
Western 129 25 3177 4014 246 30 (18024 415.1
E 10.5, 15. 21,31 - 296.3, 523. 18.9, 28. 24, 3. o 12.2, 541.
urope (105, 153) (2.1,31) 2363.4) (296.3,523.7) (18.9, 28.8) (24,3.5) 31688) (312.2, 541.0)
Western
Sub- 1.9 1.6 449.6 287.7 38 15 1044.5 291.8
Saharan (1.2,24) (1.0, 1.9) (3252,589.8) (2056, 383.6) (2.8, 4.8) (L1, 1.8) (763.8,1391.7) | (212.1, 390.9)
Africa

EMBID, endocrine, metabolic, blood and immune disorders; DALYs, disability-adjusted life years.





