

[image: image1]
Global Burden Attributable to High Low-Density Lipoprotein-Cholesterol From 1990 to 2019












	 
	ORIGINAL RESEARCH
published: 09 June 2022
doi: 10.3389/fcvm.2022.903126





[image: image]

Global Burden Attributable to High Low-Density Lipoprotein-Cholesterol From 1990 to 2019

Heyue Du1,2†, Qingyang Shi3†, Peige Song4, Xiong-Fei Pan5,6,7, Xueli Yang8,9,10, Lingmin Chen11,12, Yazhou He13, Geng Zong14, Ye Zhu15, Baihai Su2 and Sheyu Li1,3*

1Department of Endocrinology and Metabolism, West China Hospital, Sichuan University, Chengdu, China

2Department of Nephrology, West China Hospital, Sichuan University, Chengdu, China

3Department of Guideline and Rapid Recommendation, Chinese Evidence-Based Medicine Center, Cochrane China Center and MAGIC China Center, West China Hospital, Sichuan University, Chengdu, China

4School of Public Health, Zhejiang University School of Medicine, Zhejiang University, Hangzhou, China

5Division of Epidemiology, Department of Medicine, Vanderbilt University Medical Center, Nashville, TN, United States

6Ministry of Education Key Laboratory of Environment and Health and State Environmental Protection Key Laboratory of Environment and Health, Department of Epidemiology and Biostatistics, School of Public Health, Tongji Medical College, Huazhong University of Science and Technology, Wuhan, China

7The George Institute for Global Health, Faculty of Medicine, University of New South Wales, Sydney, NSW, Australia

8Department of Occupational and Environmental Health, School of Public Health, Tianjin Medical University, Tianjin, China

9Tianjin Key Laboratory of Environment, Nutrition and Public Health, Tianjin Medical University, Tianjin, China

10Center for International Collaborative Research on Environment, Nutrition and Public Health, Tianjin, China

11Department of Anesthesiology and National Clinical Research Center for Geriatrics, West China Hospital, Sichuan University, Chengdu, China

12Research Units of West China, Chinese Academy of Medical Sciences, Chengdu, China

13West China School of Public Health and West China Fourth Hospital, Sichuan University, Chengdu, China

14CAS Key Laboratory of Nutrition, Metabolism and Food Safety, Shanghai Institute of Nutrition and Health, University of Chinese Academy of Sciences, Chinese Academy of Sciences, Shanghai, China

15Department of Cardiology, West China Hospital, Sichuan University, Chengdu, China

Edited by:
Yunquan Zhang, Wuhan University of Science and Technology, China

Reviewed by:
Xiaorong Yang, Shandong University, China
Andrie Panayiotou, Cyprus University of Technology, Cyprus

*Correspondence: Sheyu Li, lisheyu@gmail.com; lisheyu@scu.edu.cn

†These authors have contributed equally to this work

Specialty section: This article was submitted to Lipids in Cardiovascular Disease, a section of the journal Frontiers in Cardiovascular Medicine

Received: 23 March 2022
Accepted: 02 May 2022
Published: 09 June 2022

Citation: Du H, Shi Q, Song P, Pan X-F, Yang X, Chen L, He Y, Zong G, Zhu Y, Su B and Li S (2022) Global Burden Attributable to High Low-Density Lipoprotein-Cholesterol From 1990 to 2019. Front. Cardiovasc. Med. 9:903126. doi: 10.3389/fcvm.2022.903126

Background: High low-density lipoprotein-cholesterol (LDL-C) is a public health issue contributing to ischemic heart disease (IHD) and stroke.

Method: In this ecological study, we collected summary exposure values (SEVs), deaths, disability-adjusted life of years (DALYs), and Social Demographic Index (SDI) of high LDL-C from 1990 to 2019 using the query tool from the Global Burden of Disease (GBD) Collaborative Network. Outcomes include SEVs, deaths, and DALYs attributable to high LDL-C stratified by sex, age, region, SDI, countries, and territories. Estimated annual percentage changes (EAPCs) were applied to estimate annual trends of changes in these outcomes. We applied the weighted segmented regression with break-point estimation to detect the linear piecewise relationship between SDI and high LDL-C disease burden.

Results: Globally, 3.00 million (95% uncertainty interval [UI], 2.35–3.76 million) people in 1990 and 4.40 million (95% UI, 3.30–5.65 million) people died from high LDL-C in 2019. The absolute annual burden from deaths and DALYs attributed to high LDL-C increased by 46% (95% UI, 35–56%) and 41% (95% UI, 31–50%) from 1990 to 2019. The age-standardized SEV, death, and DALY was decreased by 9% (95% UI, −11 to −8%), 37% (95% UI, −41−33%), and 32% (95% UI, −37 to −28%), respectively, during the study period. There was a negative association between SDI and high LDL-C-related age-standardized death and DALY rates when SDI surpassed 0.71 and 0.71, respectively.

Conclusion: Although the overall age-standardized burden of high LDL-C is controlled in the past 30 years, it remains increasing in moderate SDI countries, and decreasing trends are disappearing in high SDI countries. New challenges require new actions stratified by countries with different SDI levels.
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INTRODUCTION

Hyperlipidemia has been well-recognized as a risk factor for cardiovascular diseases. The United Nations Sustainable Development Goals have called for enhanced early warning, risk reduction, and management of non-communicable chronic diseases, including hyperlipidemia, at national and global levels by 2030 (1, 2). Furthermore, the American Heart Association estimated that 93 million US adults, which is approximately accounted for one-third of US residents, have a total cholesterol level exceeding 5.18 mmol/L (200 mg/dl) (3). Dyslipidemia includes increased total cholesterol, low-density lipoprotein cholesterol (LDL-C), non-high-density lipoprotein cholesterol (HDL-C), triglycerides, and low high-density lipoprotein cholesterol (4). Among these, LDL-C contributed as the largest risk factor and most critical therapeutic target to cardiovascular diseases, including ischemic heart disease (IHD) and ischemic stroke (5–7). For IHD, many patients may experience reduced working activities, lose productivity, and some experience difficulties returning to premorbid activities. Stroke is ranked the second most common cause of death and the third most common cause of disability, with complications, such as pneumonia, deep vein thrombosis, gastric bleeding, mood disorders, and falls (8).

For decades, policymakers and clinical scientists made every effort to control high LDL-C and its complications, especially in high-income countries (9, 10). However, it is unclear whether the latest public health and medical progressions have translated into a reduced disease burden of high LDL-C or the shift of its epicenter. This analysis summarizes the trends in LDL-C-related burden across age, sex, regions, and socio-demographic index (SDI) by retrieving Global Burden of Disease (GBD) data and utilizing advanced statistical methods. The research is aimed to provide healthcare stakeholders with updated LDL-C-attributed disease burdens for 204 countries and territories and inform public health policy decision-making.



MATERIALS AND METHODS


Data Source

We obtained the summary exposure values (SEVs), deaths, and disability-adjusted life of years (DALYs) related to the high LDL-C risk factor from 1990 to 2019 from the latest release of the GBD Collaborative Network1 by 16 March 2021 (11). The GBD collaborators have described the detailed comprehensive methodological risk assessment of high LDL-C elsewhere (12). Moreover, informed consent for accessing the GBD data was waived by the University of Washington Institutional Review Board (12). This study followed the Guidelines for Accurate and Transparent Health Estimates Reporting (GATHER), and the checklist is attached (Supplementary Checklist) (13).



Definitions

High LDL-C is defined as a blood LDL-C concentration that surpasses the theoretical minimum risk exposure level, which is 1.3 mmol/L (50 mg/dl), as determined by a previous study (12). The GBD team accessed 711 input data from 145 countries/territories with available data. The previous publications described the approaches for data collection and metrics estimation (14). We adopted the definitions from the GBD team. SEV summarizes populational exposure distribution to the high LDL-C risk factor. DALY means the total number of years lost due to high LDL-C. Moreover, the detailed definitions of SEV, DALY, SDI, and age stratifications are attached in Supplementary Table 1.



Statistical Methods

Estimated annual percentage changes (EAPCs) with 95% confidence intervals (CIs) were applied to estimate annual trends of changes in age-standardized SEV, death, and DALY rates (detailed EAPC and DALY definition is in Supplementary Table 7). We applied the weighted segmented regression with break-point estimation to detect the linear piecewise relationship between the 2019 SDI value and LDL-C-attributable disease burden (i.e., EAPCs of age-standardized death and DALY rates) with inverse-variance weighting according to the uncertainty of EAPCs. We assessed the linear correlations for two separate lines in the segmented regressions by weighted Pearson’s product-moment method. A sensitivity analysis was performed to test the robustness of the relationships between SDI level and EAPCs by 1990, 2000, and 2010 SDI values. We drew the scatter plots to display the relationship between the SDI and age-standardized rate (ASR) of death and DALY for 30 years. Results with a p-value < 0.05 with a 95% CI excluding 0 were considered statistically significant. All statistical processes were performed by R software (version 4.0.3).




RESULTS


The Overall Impact of High Low-Density Lipoprotein-Cholesterol

Global age-standardized SEV rates attributable to high LDL-C have decreased by 9.1% from 35.7 (95% UI 32.9–38.7) in 1990 to 32.4 (95% UI 29.5–35.6) in 2019. While, global deaths attributable to high LDL-C have increased 0.4-fold from 3.0 million (95% UI 2.4–3.8 million) in 1990 to 4.40 million (95% UI 3.3–5.7 million) in 2019. Global DALYs attributable to high LDL-C have also increased from 69.7 million (95% UI 58.5–83.3 million) in 1990 to 98.6 million (95% UI 80.3–119.0 million) in 2019. In addition, the ASRs for death were 89.3 per 100,000 people (95% UI 67.1–115.6 per 100,000 people) in 1990 and 56.5 per 100,000 people (95% UI 41.8–73.6 per 100,000 people) in 2019 and those for DALYs were 1779.9 per 100,000 people (95% UI 1465.1–2154.3 per 100,000 people) in 1990 and 1207.2 per 100,000 people (95% UI 975.1–1461.1 per 100,000 people) in 2019. Meanwhile, the age-standardized SEV rates were 35.7 per 100,000 people (95% UI 32.9–38.7 per 100,000 people) in 1990 and 32.4 per 100,000 people (95% UI 29.5–35.6 per 100,000 people) in 2019. Nevertheless, the ASRs between 1990 and 2019 of high LDL-C-related SEVs, deaths, and DALYs were decreased by 9.1% (95% UI −10.5% to −7.9%), 36.7% (95% UI −40.6% to −33.1%), and 32.2% (95% UI −36.7% to −27.8%), respectively (Tables 1–3 and Figures 1A–F).


TABLE 1. Trends of ASR SEV attributable to high LDL-C in 1990 and 2019.
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TABLE 2. Trends of deaths and corresponding ASR attributable to high LDL-C in 1990 and 2019.
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TABLE 3. Trends of DALYs and corresponding ASR attributable to high LDL-C in 1990 and 2019.
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FIGURE 1. The ASR of high LDL-C attributable death and DALY in 2019, and the EAPC of age-standardized death and DALY rate from 1990 to 2019 in 204 countries and territories. (A) ASR of high LDL-C attributable SEV in 2019; (B) ASR of high LDL-C attributable death in 2019; (C) ASR of high LDL-C attributable to DALY in 2019; (D) EAPC of age-standardized SEV rate from 1990 to 2019. (E) EAPC of age-standardized death rate from 1990 to 2019; (F) EAPC of age-standardized DALY rate from 1990 to 2019. DALY, disability-adjusted life year; SDI, social-demographic index; EAPC, estimated annual percentage change; SEV, summary exposure value; ASR, age-standardized rate; LDL-C, low-density lipoprotein-cholesterol.


Among the GBD level 2 risk factors, high LDL-C ranked 8th and 9th in age-standardized DALY rate in 1990 and 2019 in all SDI regions. Similarly, the high LDL-C attributable age-standardized death rate was listed 6th in 1990 and 7th in 2019. For high SDI regions, the ranks showed decreasing trends in both age-standardized death and DALY rates. For high-middle to low SDI regions, high LDL-C attributable age-standardized death and DALY rate ranks did not slide down significantly over the 30 years (Supplementary Tables 2, 3 and Supplementary Figure 1).

Age-specific high LDL-C attributable death and DALY rates were increased with aging. Death associated with high LDL-C was highest for both sexes in the age group 80–84 years. The death numbers showed two peaks in the 60–64 and 80–84 years age group for men. The DALY peaks in the 55–59 age group in men, with two peaks among women (60–64 and 80–84 years old age groups). Men’s death and DALY numbers were higher than women before 80 years old, and women surpassed men in deaths and DALYs when age groups > 80 years. The analysis showed age-standardized death and DALY rate EAPCs’ decreasing trends for men (death −1.56, 95% CI −1.61 to −1.51; DALY −1.36, 95% CI −1.40 to −1.31) and women (death −1.86, 95% CI −1.93 to −1.79; DALY −1.61, 95% CI −1.68 to −1.55; Supplementary Figures 2a–l).

At the regional geographic level, the highest age-standardized SEV rates attributable to high LDL-C in 2019 were Australasia (48.6 per 100,000 people, 95% UI 45.6–51.5 per 100,000 people), followed by Eastern Europe (47.3 per 100,000 people, 95% UI 44.4–50.2 per 100,000 people) and Western Europe (45.6 per 100,000 people, 95% UI 42.9–48.5 per 100,000 people). The age-standardized SEV rates were decreased most in high-income North America (−50.7%, 95% UI −54.7 to −46.7%), followed by Western Europe (−16%, 95% UI −17.8 to −14.2%), and Central Europe (−9%, 95% UI −10.7 to −7.2%; Table 1). The highest number of DALYs attributable to high LDL-C in 2019 were occurred in South Asia (22.1 million, 95% UI 17.5–27.1 million), followed by East Asia (DALY 20.5 million, 95% UI 15.8–26.0 million), and North Africa and Middle East (DALY 10.5 million, 95% UI 8.4–12.7 million; Table 3). The three geographic regions with the highest death numbers in 2019 were East Asia (0.9 million, 95% UI 0.7–1.3 million), South Asia (0.8 million, 95% UI 0.6–1.0 million), and Eastern Europe (0.5 million, 95% UI 0.4–0.7 million; Table 2). The age-standardized death and DALY rates were decreased most in Australasia (death −67.3%, 95% UI −70.4 to −64.5%; DALY −69.5%, 95% UI −71.4 to −67.3%), followed by Western Europe (death −64.9%, 95% UI −67.5 to −62.3%; DALY −66.3%, 95% UI −67.9 to −64.7%), and High-income North America (death −64.9%, 95% UI −68.0 to −61.9%; DALY −62.7%, 95% UI −65.2 to −60.3%) from 1990 to 2019 (Tables 2, 3). At the national level, the top three countries/territories with different scales were listed (Supplementary Tables 4–6).



The Burden of High Low-Density Lipoprotein-Cholesterol Attributable to Ischemic Stroke and Ischemic Heart Disease

In 2019, IHD and ischemic stroke were the major diseases attributable to high LDL-C, accounting for 86.1 and 13.9% of high LDL-C attributed death numbers. A similar pattern was observed in DALYs. High LDL-C-related age-standardized death and DALY rates in 2019 were found for IHD (death 48.4, 95% UI 35.5–63.0 per 100,000 people; DALY 1036.9, 95% UI 843.8–1245.0 per 100,000 people) and ischemic stroke (death 8.7, 95% UI 3.2–18.2 per 100,000 people; DALY 170.2, 95% UI 92.8–294.7 per 100,000 people). The proportions of age-standardized death and DALY rates for ischemic stroke and IHD attributed to high LDL-C were consistent with the general LDL-C-related disease burden (Supplementary Tables 7, 8).



Relationship Between Social Demographic Index and High Low-Density Lipoprotein-Cholesterol Attributable Disease Burden

As reported in Tables 2, 3, high LDL-C-related death and DALY numbers were increased in all SDI levels, except in high SDI regions. Furthermore, age-standardized death and DALY rates were decreased at all SDI levels. However, age-standardized SEV rates were only decreased in high and high-middle SDI regions, with increasing trends in low and middle SDI regions. From 1990 to 2019, the highest number of deaths and DALYs were seen in the high-middle SDI quintile (death 1.1 million, 95% UI 0.8–1.3 million; DALY 23.4 million, 95% UI 19.6–27.9 million) in 1990 and (1.4 million, 95% UI 1.0–1.8 million; DALY: 27.4 million, 95% UI 22.1–33.4 million) in 2019. The age-standardized death rate was decreased most by 64.9% (95% UI −67.1 to −62.8%) in the high SDI regions from 93.9 per 100,000 people (95% UI 70.9–119.7 per 100,000 people) in 1990 to 32.9 per 100,000 people (95% UI 24.0–43.5 per 100,000 people) in 2019. The age-standardized SEV and DALY rates were decreased significantly in the high SDI group (Supplementary Figures 3a–c). From 21 GBD geographic regions, a similar correlation between age-standardized death and DALY rates and SDI was observed from 1990 to 2019 (Supplementary Figures 4, 5). Of 204 countries and territories in 2019, similar trends were demonstrated to correlate age-standardized death and DALY rates between SDIs for both sexes (Supplementary Figures 6, 7).

The spline linear regression and Pearson correlation demonstrated that the age-standardized death EAPC was negatively correlated with SDI when SDI surpassed 0.71 (ρ − 0.76, 95% CI − 0.85 to − 0.67, p < 0.001; Figure 2A). Similarly, when SDI surpassed 0.71, the age-standardized DALY rates were negatively associated with SDI (ρ − 0.67, 95% CI − 0.79 to − 0.55, p < 0.001; Figure 2B). In the sensitivity analysis, the correlation trends were consistent in 1990, 2000, and 2010 for deaths and DALYs (Supplementary Figures 8–13).


[image: image]

FIGURE 2. Correlation between EAPC of high LDL-C attributable age-standardized death and DALY rate in 2019. (A) Correlation between EAPC of high LDL-C attributable death and SDI; (B) Correlation between EAPC of high LDL-C attributable DALY and SDI. DALY, disability-adjusted life year; SDI, social-demographic index; EAPC, estimated annual percentage change; LDL-C, low-density lipoprotein-cholesterol.





DISCUSSION

High LDL-C remains a major challenge facing healthcare systems around the world. The global burden attributable to high LDL-C was increased by over 40% in the last 30 years, while the age-standardized burden was decreased. This inconsistent trend of absolute and age-standardized burden reflects the successful control of premature death and disability and the global aging process. From a global perspective, the general lipid-lowering interventions might have contributed to reducing the global burden (15). However, regions of different SDI quintiles show discrepancies in the high-LDL-C-related disease burden. Meanwhile, the proportion of age-standardized death and DALY rates of ischemic stroke and IHD attributable to high LDL-C was consistent for 30 years. From the above dimensions, this study helps to fill the gap in understanding about high LDL-C-related global burden and trends at the global, regional, and national levels by age, sex, and SDI.

We noticed that inflection points split the SDI levels into low to middle and middle to high regarding the association between SDI and high LDL-C-related age-standardized death and DALY rates. For high and high-middle SDI regions, the trends of age-standardized death and DALY rates have consistently decreased since 1994. Meanwhile, the age-standardized SEV rates of high and high-middle SDI regions showed significant decreasing trends since 1990. The middle, low-middle, and low SDI regions did not reach the peak of high LDL-C attributable disease burden. In comparison, the age-standardized SEV rates of those regions showed increasing trends since 1990. For high SDI regions, some countries/territories, such as Denmark, Israel, and the South Korea, saw the most significant decreases, over 70%, in age-standardized death and DALY rates. Those countries/territories shared similar experiences in robust primary care infrastructures, low medicine payment, high national medical insurance coverage, high-quality healthcare services, high-risk patient screening and education, and rich information infrastructure (16–19). For high-middle SDI regions, since the peak in 1994, the high LDL-C attributable disease burdens decreased gradually and stably. By analyzing the high LDL-C attributable disease burden trends, low SDI regions’ age-standardized deaths and DALYs have surpassed high SDI regions since 2003 and 1999, respectively. The trend shows that actions targeting lowering LDL-C are highly active. In addition, those regions demonstrated the most significant decrease in age-standardized DALY rates from 1990 to 2019, which might be driven by a considerable amount of age-standardized death rates, an indication of an aging population. According to the United Nations report, from 1990 to 2019, people aged over 65 years old were increased from 6 to 9% (20). These changes are consistent with the marked increase in statin use between the late 20th century and early 21st century (21–23). Further lowering LDL-C levels may require increased access to different lipid-lowering agents, such as ezetimibe and PCSK9 inhibitors (24–28).

For low to middle SDI regions, the LDL-C attributable disease burden still does not reach the peak point according to the trend. However, some countries/territories, including Uzbekistan, Philippines, Tajikistan, and Lesotho, deviated from the global trends and increased by over 50% in terms of age-standardized death and DALY rates. Though uncertainties remain in explaining increased deaths, a study in Uzbekistan suggests limited primary healthcare facilities, limited cardiovascular risk stratification among healthcare staff, and high medicine payment (29). Furthermore, a Philippines study suggests that limited data on national disease burden and a shortage of cost-effectiveness estimates for better prioritizing healthcare may also be playing a role (30). For low to middle SDI countries, health policies play a crucial role in prioritizing service coverage, educating healthcare staff about risk stratification and management, and implementing essential lipid-lowering therapy, healthy lifestyle modification, and healthcare monitoring systems (31–34). According to the WHO Global Atlas on Cardiovascular Disease Prevention and Control, trends toward urbanization, industrialization, and globalization have prolonged life expectancy in developing countries/territories. However, they have also exposed people to high LDL-C risk factors over time (35). With rises in SDI levels, low-income nations may see their major disease burden transition from maternal and child health to non-communicable chronic diseases. Soon, a high LDL-C disease burden could emerge gradually among low- to middle-income nations (36). There should be strategic timing of prevention and interventions to address LDL-C before the soaring disease burden for those regions. Disparities have existed in accessing primary care within different populations and countries, and the delay in lipid management could result in heavier complications and death. For low to middle SDI countries, stakeholders should be aware of the emerging high LDL-C-related disease burden. The policymakers could draw on the experience of high SDI regions and their practical actions targeting lowering high LDL-C. However, the local culture, ethnicity, and epidemiologic conditions determine the final policy for their people.

The present study summarizes and analyzes the global burden attributable to high LDL-C, filling the gap in understanding global burden, and trends at global, regional, and national levels by age, sex, and SDI. However, this study has some limitations. First, the GBD data used in this study represent many countries/territories and varying levels of quality. Therefore, some results may deviate from the actual situation. More regional epidemiological surveys could reduce this measurement error. In addition, the LDL-C attributable disease burden lacked data for many countries and territories. Therefore, the estimates could not represent all included countries and territories. Second, this ecological study could not be applied in specific situations and could only analyze general trends. Third, the linear regression for EAPC could not fit the countries’ development rates in curves. Last, SDI represents social development with mixed income, fertility, and education indexes. Therefore, it could not fully represent them with simplification. For chronic non-communicable diseases, education and income play crucial roles.

This study shows that high LDL-C remains a major challenge for healthcare systems around the world. The absolute number of high LDL-C attributable deaths and DALYs showed increasing trends from 1990 to 2019. However, age-standardized SEV, death, and DALY rates showed a decreasing trend due to the global aging process. Successful healthcare policies and drugs targeting high LDL-C can reduce the burden of high LDL-C, including ischemic stroke and IHD. The high LDL-C attributable disease burden is negatively associated with the SDI levels in moderate to high SDI regions. Recently, new challenges have increased. For higher SDI regions, new and different drugs could further reduce the LDL-C level. For lower SDI regions, attention should be drawn to initiating policies and increasing access to drugs and other interventions to reduce LDL-C levels within the population.
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8878.1 (6776.6, 11530.8)
21257 (15991.2, 26994.5)
19616.4 (14957.2, 24867.3)
60238.7 (46859.3, 75028)
220061.4 (169872.8, 276861.7)
44054.2 (34471.8, 54584.3)
9302.9 (6700.4, 12569.1)
330873.8 (255640.7, 431857.2)
470672.1 (363126.3, 600428)
20198.4 (14778.3, 27146.9)
81885.9 (59999, 111931.8)
378383.7 (286525.9, 476114.7)
213915.8 (172149.4, 259172.8)
24424 (1870.2, 3199)
321684.1 (255937.9, 402587)
124397.4 (97636.4, 158909.1)
32278.4 (24533.7, 41118.5)
9602.4 (7222.3, 12604.2)
69531.3 (56053, 85327.8)
529815.2 (393312.7, 689930.1)
33521.2 (23253.2, 46745.4)

47.9(35.1, 64.1)
96 (71.4, 122.8)
81.7 (61, 105.6)
141.7 (105.8, 182)
168.2 (126.8, 215.3)
59.9 (4.4, 77)
49.5(33.9, 69)
49 (35.3, 68.3)
191 (144.7, 248.4)
32.2(22.2, 45.9)
47.3(33.1, 66.6)
105.8 (81.4, 131.7)
140.5 (107.6, 178.2)
84.5(63.6, 112.6)
62.7 (47.5, 83.1)
56.2 (42.1, 75.2)
78 (58, 101.2)
385 (27.9, 52.9)
87.7 (67.1,113.7)
91.8(69.2, 118.8)
465 (30.9, 67.1)

15885.4 (11266.8, 21610.2)
17343.4 (11724.4, 23585.6)
29568.9 (21427.1, 38714.5)
93873.2 (72198.4, 118455.1)
187517.6 (129876.4, 255862.8)
103225.3 (75849.5, 133950.8)
20068.9 (13639.1, 27863.6)
945415.7 (670742, 1278097)
542562.6 (401965.6, 704241.3)
45501.6 (31509.7, 62131.1)
93396.4 (59679, 140617)
248784.4 (174969.8, 335812.4)
401216.8 (309136.4, 506065.5)
6332.9 (4820.4, 8483.4)
778372.3 (596988.5, 982064.4)
299162.7 (229075.4, 378090.2)
31494.7 (23237.3, 41310.5)
20005.3 (14891.5, 26258.8)
101999.6 (80130.1, 129224.8)
348488 (235099.8, 486254.3)
66767.8 (47389.9, 88975.1)

29.4 (20.5, 40.2)
31.4 (221, 42)
56.9 (41.2, 74.5)
155.8 (111.2, 206.2)
86 (60.3, 116.3)
45.3 (32.9, 59.6)
45.3 (28.9, 66.9)
55.1(37.3, 76.3)
157.4 (117, 203.2)
33.2 (21.4, 47.4)
16.7 (1.6, 23.8)
37.1(27.1, 49)
108.3 (75.3, 135.6)
91.1 (67.2, 123.5)
59.9 (44.5, 77.7)
55.2 (40.2, 73)
37.2 (27.8, 48.5)
41.6 (29.5, 57.5)
43.3(33.5, 56)
32.2 (23, 43.4)
43(29.1, 59.4)

~1.6% (-1.8%, —1.4%)
—4.2% (-4.4%, —3.9%)
~1.3% (=1.5%, —1%)
-0.1% (-0.5%, 0.4%)
—2.7% (-2.9%, —2.6%)
~1.1% (-1.2%, —0.9%)
~0.4% (-0.5%, —0.4%)
0.9% (0.7%, 1.1%)
~1.2% (-1.7%, —0.8%)
0.1% (0%, 0.1%)
~3.6% (-3.8%, —3.5%)
~3.8% (~4.1%, —3.6%)
~1.2% (-1.2%, -1.1%)
0.3% (0.2%, 0.3%)
~0.2% (-0.3%, -0.1%)
0% (-0.1%, 0.1%)
—2.5% (-2.7%, —2.3%)
0.4% (~0.1%, 0.8%)
—2.3% (-2.4%, —2.2%)
—4% (~4.2%, -3.7%)
~0.3% (-0.4%, —0.2%)

-38.6% (-50.8%, —24.9%)
~67.3% (~70.4%, —64.5%)
-30.4% (=39%, —21.1%)
10% (1.1%, 19.2%)
-48.9% (-55.1%, —43%)
-24.4% (-33.3%, —13.7%)
-8.6% (-26.3%, 13.2%)
12.3% (-5.6%, 32.3%)
=17.6% (-24.9%, -9.7%)
3.2% (-20%, 24.5%)
—-64.6% (-67.9%, -61.9%)
—-64.9% (-68%, —61.9%)
—-26.5% (-35.2%, —18.6%)
7.7% (-9.6%, 30%)
-4.4% (-19.4%, 9.4%)
-1.8% (-14%, 9.4%)
-52.2% (-54.8%, —49.5%)
7.9% (-2.5%, 18.6%)
-50.6% (-53.2%, —48%)
—-64.9% (-67.5%, —62.3%)
~7.5% (-30%, 10.9%)

ASR, age-standardized rate; Ul, uncertainty interval; EAPC, estimated annual percentage change; Cl, confidence interval; LDL-C, low-density lipoprotein-cholesterol.





