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Background: The incidence of hypertension-related chronic kidney disease (CKD) is increasing globally annually, and delayed intervention may lead to more complications and an increased disease burden. No study has analyzed the most recent disease burden data for hypertension-associated CKD from 1990 to 2021.

Methods: In this study, by investigating trends in hypertension-related CKD age-standardized incidence, death, and disability-adjusted life year (DALY) rates, and risk factors for death and DALYs among populations aged 20 years and over between 1990 and 2021, the burden of hypertension-induced CKD was estimated globally, regionally, and nationally based on data from the Global Burden of Disease 2021 from 204 countries and areas.

Results: In 2021, there were 1.27 million individuals with hypertension-induced CKD among the population aged 20 years and older globally. Between 1990 and 2021, the number of incident cases globally increased by 63.87%, the number of deaths increased by 67.37%, the corresponding age-standardized incidence rate increased from 15.025 to 24.334 per 100,000 population, and the age-standardized death rate increased from 4.811 to 8.628 per 100,000 population. The age-standardized death and DALY rates remained stable in the low sociodemographic index (SDI) regions, and most of the medium- and high-SDI regions experienced an increasing trend between 1990 and 2021. Among the 204 countries, Seychelles had the highest age-standardized death and DALY rates. Kidney dysfunction, high fasting plasma glucose levels, dietary risks, high body mass index, and high systolic blood pressure are key risk factors for mortality and DALYs in 2021.

Conclusion: The global burden of hypertension-induced CKD has risen rapidly for the last 32 years and will continue to increase in the future.

Keywords
 global burden 2021; chronic kidney disease; hypertension; adults; risk factors


Introduction

Hypertension, a global health issue affecting over 1 billion adults worldwide, is a significant contributor to renal failure, resulting in early mortality and functional impairment (1–3). Research findings indicate that hypertension is emerging as a significant contributor to the onset of chronic kidney disease (CKD) in various income brackets worldwide (4). In 2000, over a quarter of the mature population showed signs of elevated blood pressure, with this rate forecasted to rise significantly, reaching 60% by 2025 (5). Increasing trends in fatalities and disease burden are linked to inadequate blood pressure management (1, 6). Despite advancements in its recognition and management, the prevalence of hypertension continues to increase. The National Health and Nutrition Examination Survey data spanning 2011 to 2014 indicated that almost half (47%) of individuals aged 20 years and above in the United States with elevated blood pressure exhibited unregulated elevated blood pressure (1).

CKD is defined as kidney structural or functional abnormalities persisting ≥3 months due to various causes (7). Hypertensive renal arteriolar sclerosis is the primary cause of CKD (8). From 1990 to 2019, there was an increase in the global incidence rate of hypertension-induced CKD, with regions with high sociodemographic index (SDI) exhibiting the highest age-standardized incidence rate (ASIR), whereas regions with low SDI had the highest age-standardized death rate (ASDR) as opposed to high-SDI regions (9). The incidence of cardiovascular disease in individuals with CKD is notably elevated and seems to pose a standalone risk for predicting cardiovascular disease outcomes, especially in high-risk populations (10). CKD contributes significantly to the increased mortality risk associated with cardiovascular disease and serves as a confounding factor in individuals with elevated blood pressure (11–14).

Moreover, patients with CKD have a high demand for healthcare resources, and there is a projected increase in the number of individuals with uremia (11). Hypertension-related CKD is associated with a higher mortality rate in patients with uremia (15). The study of disease burden and quality of life in patients with hypertension-related CKD is highly important for both patients and society.

This comprehensive study delved into the global impact of CKD resulting from hypertension in adults aged 20 years and older, along with its causes, using data from Global Burden of Disease (GBD) research conducted between 1990 and 2021. Variances observed in different countries and regions and the time trend of the incidence, mortality, and disability-adjusted life years (DALYs) caused by CKD are linked to hypertension, exploring the association between various SDI regions and the occurrence, fatality rate, and burden of disease in relation to hypertension-induced CKD, and offering suggestions for enhancing the quality of life among individuals with hypertension-induced CKD.



Methods


Data collection

Data for 371 diseases and injuries across 204 countries and areas from 1990 to 2021 were gathered from vital registration systems, verbal autopsy, census, family surveys, registries specific to various diseases and health conditions, and data on health service contacts, gathered from various sources, including records from different sources (16). Diseases were defined according to standardized criteria, and data regarding the incidence, death, and DALYs of hypertension-induced CKD were gathered for individuals over the age of 20 years using the Global Health Data Exchange query tool1 established by GBD collaborators (16). A detailed research methodology of GBD has been published in previous studies (16). We extracted the data on hypertension-related CKD and its risk factors from 1990 to 2021 for further analysis. The study population was segmented into 13 categories, including those aged 20–24, 25–29, 30–34, 35–39, 40–44, 45–49, 50–54, 55–59, 60–64, 65–69, 70–74, 75–79, and 80 years and over. In our research, individuals aged 20 years and above were examined for data regarding the incidence, deaths, and DALYs that were gathered by us, and the risk factors at level 2 that contributed to DALYs and deaths, along with the corresponding rates globally, in 21 geographical regions, and in 204 national levels.



SDI

The SDI serves as a comprehensive measure of the development status of a specific country or region and is based on a comprehensive assessment of the total fertility rate of women under 25, educational attainment of women aged 15 and older, and income per capita. The SDI was divided into five levels. This study investigated the correlation between the burden of CKD caused by hypertension in individuals aged ≥ 20 years and socioeconomic development in five SDI regions.



DALYs

DALYs quantify the cumulative impact on both mortality and morbidity, reflecting the years of healthy life lost due to premature death and disability from disease. DALY represents the measurement of life both in terms of quantity and quality and is the most widely used and representative index for evaluating and measuring the economic burden of disease (17–19).



Statistical analysis

We calculated the incidence, death, and DALYs cases and their corresponding rates (per 100,000 population), along with the 95% uncertainty interval (UI) according to the GBD algorithm (20). Age-standardized rates were used for global comparisons across regions, over time, and across populations to analyze the burden of disease among the groups. The trend in disease burden was investigated by analyzing the dynamics of CKD linked to hypertension in individuals aged ≥ 20 years, using estimated annual percentage changes (EAPCs). The value of EAPC was calculated using the formula (21). An EAPC of less than 0 indicates a decreasing trend in the rate over time, and a value greater than 0 indicates an increasing trend. The 95% confidence intervals (CIs) for EAPCs were determined using a linear model. Calculating the estimated average percentage change (EAPC) by fitting the natural logarithm of the age-standardized rate (ASR) to the year to depict long-term trends in the ASR of the disease burden, Y = α + βX + ε, where y = specific value of ln (ratio), x = year, and ε = error. Therefore, the EAPC and its 95% confidence interval (CI) were calculated as 100 × (exp (β) −1). Additionally, risk factors for mortality and DALYs were assessed. Statistical analyses were performed using R software (version 4.2.2). p < 0.05 was considered statistically significant.




Results


Global trends


Incidence

As shown in Supplementary Table S1, globally, the incident cases of hypertension-induced CKD in populations aged ≥20 years reached 1.27 million (95% UI, 1.19–1.36) in 2021. Between 1990 and 2021, the number of incident cases increased by 63.87% globally (95% UI, 1.631–1.907). The corresponding ASIR increased accordingly from 15.025 (95% UI, 13.779–16.393) in 1990 to 24.334 (95% UI, 22.691–25.931) per 100,000 population in 2021, and the EAPC was 1.572 (95% CI, 1.511–1.633). Between 1990 and 2021, the ASIR of the disease increased in adults aged ≥20 years; the largest increase (28.89%) occurred in adults aged 75–79 years, and the smallest increase (13.05%) occurred in adults aged 25–29 years (Supplementary Figure 1A). The highest ASIRs were reported in populations over 80 years of age among the different age groups in 1990 and 2021 (30.0 and 28.3%, respectively) (Supplementary Figures 2A,C). The groups with the highest numbers of incidents in 1990 and 2021 were adults aged ≥80 years (81167.365 and 261749.974, respectively) (Supplementary Figure 1D). Supplementary Figure 3 illustrates the numbers of incident and age-specific rates (per 100,000 person-years) between 1990 and 2021. In 1990, incident cases peaked in females aged 80 + years and in males aged 65–69 years. In 2021, incident cases peaked in females aged 80 + years and males aged 70–74 years; the incident cases in males decreased in the 75–79 years age group and increased again in the 80 + years age group. Unlike incident cases, the incidence rates continue to increase with age in males and females.



Mortality

Over the past 32 years, the number of deaths from CKD caused by hypertension increased by 67.37% in 1990 (147950.889, 95% UI: 122218.426–176320.795) and 2021 (453419.544, 95% UI: 380122.953–523419.266) globally. Similarly, the ASDR increased from 4.811 (95% UI: 3.975–5.734) in 1990 to 8.628 (95% UI: 7.233–9.959) per 100,000 population in 2021. The EAPC was 2.020 (95% CI, 1.961–2.078) (Supplementary Table S2). With the exception of a modest decrease (10.60%) among those aged 20–24 years, the mortality rate increased in adults of all ages, increasing much faster in those aged 55–59 years or older; the largest increase in mortality (35.69%) was among adults aged 80 + years (Supplementary Figure 1B). The percentages of different age groups in terms of ASDR in 1990 and 2021 were highest among adults aged 80 + years (46.4 and 52.1%, respectively) (Supplementary Figures 2B,E). The highest numbers of deaths in 1990 and 2021 occurred among adults aged 80 + years (43246.420 and 188815.715, respectively) (Supplementary Figure 1E). In 1990 and 2021, the death cases among adults aged 20–79 years were greater in men than in women; however, among adults aged 80 + years, the cases were greater in women than in men. The mortality rates continued to rise with age for both men and women, and those in the 80 + years group were more rapid (Supplementary Figure 3).



DALYs

The global DALYs cases of CKD caused by hypertension increased by 60.47% (4256733.709; 95% UI, 3577599.278–5030814.990) in 1990 vs. 10767724.382 (95% UI, 9142005.282–12240814.073) in 2021. The age-standardized DALY rate increased from 138.428 (95% UI: 116.343–163.601) per 100,000 in 1990 vs. 204.884 (95% UI: 173.951–232.914) per 100,000 in 2021. The EAPC was 1.319 (95% CI, 1.269–1.369) (Supplementary Table S3). Between 1990 and 2021, the number of DALY cases increased in populations older than 20 years in all age groups. The most increase in DALY cases (74.83%) occurred among adults aged 80 + years. The groups with the most DALYs cases in 1990 and 2021 were adults aged 80 + years (552883.602 and 2196447.853, respectively) (Supplementary Figure 1F). With the exception of a modest decrease (9.25%) among those aged 20–24 years, the age-standardized DALY rate increased in adults of all ages, and those in the 55–59 years and over groups increased more rapidly; the greatest increase in the age-standardized DALY rate (29.32%) occurred in adults aged 80 + years (Supplementary Figure 1C). Adults aged 80 + years had the highest age-standardized DALY rate component ratios for different age groups in 1990 and 2021 (28.4 and 32.0%, respectively) (Supplementary Figures 2C,F). In 1990 and 2021, the number of DALYs among adults aged 20–79 years was greater in men than in women; however, among adults aged 80 + years, the number was greater in women than in men. The age-standardized DALY rate followed the same trend as the mortality rate (Supplementary Figure 3).




SDI regional trends


Incidence

In 1990 and 2021, the highest number of cases occurred in the high-SDI region (190828.459, 95% UI: 175524.915–209857.592; 410258.895, 95% UI: 380657.395–438324.532, respectively); in 1990, females had the highest number of cases, but by 2021, males had the highest number of cases. In 1990 and 2021, the largest increase (72.76%) in incident cases occurred in the middle-SDI region, similarly, the increase in the number of cases was largest among males and females. The maximum increase (51.71%) in ASIR occurred in the middle-SDI region (EAPC, 2.446; 95% CI, 2.360–2.532). Similarly, the increase in ASIR in males and females was the largest among the five SDI regions (Table 1; Supplementary Table S1; and Supplementary Figure 4A).



TABLE 1 Sex-specific incidence of chronic kidney disease due to hypertension between 1990 and 2021 at the global and regional level.
[image: Table1]



Mortality

Only the low-SDI region exhibited a decrease (7.89%) in ASDR, and the largest increase in ASDR (65.24%) occurred in the high-SDI region; the same trend was observed when the total ASDR was divided into males and females. In 2021, the region with a high SDI had the highest ASDR (11.881, 95% UI: 9.471–13.794), and the lowest ASDR was in the low SDI region (6.328, 95% UI: 5.112–7.738). The lowest EAPC was in the low-SDI region (−0.335, 95% UI: −0.455 to −0.214). The middle-SDI region had the highest number of death cases in 1990 and 2021 (53798.019, 95% UI: 44546.776–64030.977; 169362.713, 95% UI: 139634.165–197779.088, respectively). In 1990 and 2021, the lowest number of deaths occurred in the low-SDI regions (15231.631, 95% UI: 12089.308–18855.459; 33738.021, 95% UI: 27253.680–41255.771, respectively) (Table 2; Supplementary Table S2; Supplementary Figure 4B).



TABLE 2 Sex-specific mortality of chronic kidney disease due to hypertension between 1990 and 2021 at the global and regional level.
[image: Table2]



DALYs

Like the mortality rate, only the low-SDI region presented a decrease (10.51%) in the age-standardized DALY rate, and the greatest increase (55.35%) occurred in regions with a high SDI; the same trend was observed when the total age-standardized DALY rate was divided into male and female. The highest number of DALY cases occurred in regions with medium SDI in 1990 and 2021 (1656473.928, 95% UI: 1387826.491–1958501.033; 4301234.444, 95% UI: 3575028.872–4962368.909, respectively), and the largest increase (67.43%) was in the high-SDI region (Table 3; Supplementary Table S3; Supplementary Figure 4C).



TABLE 3 Sex-specific DALYs of chronic kidney disease due to hypertension between 1990 and 2021 at the global and regional level.
[image: Table3]




Geographic regional trends


Incidence

Among the 21 geographic regions, East Asia had the highest number of incident cases in 2021 (234048.632, 95% UI: 214661.524–251427.041), whereas Oceania had the fewest (728.701, 95% UI: 645.549–816.448). The highest ASIR occurred in the high-income Asia-Pacific region (61.784, 95% UI: 56.573–66.840). In contrast, the lowest ASIR was observed in Eastern Sub-Saharan Africa (5.845, 95% UI: 5.346–6.344). From 1990 to 2021, Andean Latin America had the most increase in the ASIR (EAPC: 3.392, 95% CI: 3.251–3.534), whereas Eastern Sub-Saharan Africa had the smallest increase (EAPC: 0.355, 95% CI: 0.137–0.574) (Supplementary Table S1). Except for Oceania, Western Sub-Saharan Africa, and Eastern Sub-Saharan Africa in the low-SDI regions remained stable, and the ASIR of most regions significantly increased (Supplementary Figure 5A).



Mortality

In 2021, Southeast Asia had the highest number of deaths cases in adults aged 20 + years (79260.470, 95% UI: 65987.291–93019.145). The highest ASDR occurred in High-income North America (21.219, 95% UI: 17.426–23.816). Except for a modest decrease in Central Sub-Saharan Africa, Eastern Sub-Saharan Africa, and Western Sub-Saharan Africa, the ASDR increased in most regions. Oceania had the smallest increase in the ASDR (EAPC, 0.868; 95% CI: 0.780–0.957), whereas the highest increase was in High-income North America (EAPC, 4.403; 95% CI: 4.217–4.589) (Supplementary Table S2). Overall, the ASDR in the low-SDI regions remained stable, whereas, except for Eastern Europe and Central Europe, the regions with middle and high SDI clearly increased from 1990 to 2021 (Supplementary Figure 5B).



DALYs

As shown in Supplementary Table S3, in 2021, Southeast Asia had the highest number of DALY cases in adults aged ≥20 years (2228641.026, 95% UI: 1821439.816–2641164.936), whereas Australasia had the lowest number (22498.785, 95% UI: 17984.292–27196.813). The United Republic of Tanzania had the highest age-standardized DALY rate (475.156, 95% UI: 388.339–563.108). Except for a modest decrease in Central Sub-Saharan Africa, Eastern Sub-Saharan Africa, and Western Sub-Saharan Africa, the age-standardized DALY rate increased in most regions. Central Asia had the lowest age-standardized DALY rate (46.143, 95% UI: 36.261–57.513). From 1990 to 2021, Southern Latin America had the lowest decrease in the age-standardized DALY rate (EAPC, 0.443, 95% CI: 0.184–0.702), and the greatest decrease was in high-income North America (EAPC: 3.748, 95% CI: 3.579–3.917). The age-standardized DALY rate of the regions with low SDI remained stable, and most regions with medium and high SDI increased from 1990 to 2021 (Supplementary Figure 5C).




National trends


Incidence

In 2021, among 204 countries, China had the highest number of incident cases (222113.143, 95% UI: 203154.884–239134.886), Japan had the highest ASIR (72.962, 95% UI: 66.388–78.997), and Somalia had the lowest ASIR (4.360, 95% UI: 3.668–5.193). The highest increase in the incidence rate was observed in the Northern Mariana Islands (EAPC, 4.521; 95% CI: 4.157–4.886), and Afghanistan (EAPC, −1.126; 95% CI, −1.424 to −0.826) experienced the largest decrease. In 2021, the global ASIR was 24.334 (95% UI: 22.691–25.931), and age-standardized incidence rates were higher than the global mean in 100 countries and lower than the global mean in 104 countries (Supplementary Table S4; Supplementary Figure 6A).



Mortality

In 2021, China had the highest number of death cases (65231.195, 95% UI: 49295.002–82461.552). Seychelles (29.965, 95% UI: 24.101–36.442) had the highest ASDR, whereas Tajikistan (0.095, 95% UI: 0.064–0.141) had the lowest. Ukraine (EAPC, 13.871, 95% CI: 11.805–15.975) had the greatest increase in ASDR, while Ethiopia (EAPC, −2.027, 95% CI: −2.346 to −1.706) had the greatest decrease. The global ASDR in 2021 was 8.628 (95% UI: 7.233–9.959), which was higher than the global mean in 103 countries and lower than the global mean in 101 countries (Supplementary Table S5; Supplementary Figure 6B).



DALYs

In 2021, China had the highest number of DALY cases (1622065.500, 95% UI: 1293394.384–1981189.476). Seychelles had the highest age-standardized DALY rate (743.906; 95% UI: 594.438–898.808). Austria (EAPC, 4.906, 95% CI: 4.326–5.489) had the greatest increase in the age-standardized DALY rate, while Ethiopia (EAPC, −2.653, 95% CI: −2.963 to −2.342) and the Maldives (EAPC, −2.639, 95% CI: −2.827 to −2.450) had the greatest decreases. The global age-standardized rate of DALY in 2021 was 204.884 (95% UI: 173.951–232.914), which was higher than the global mean in 102 countries and lower than the global mean in 102 countries (Supplementary Table S6; Supplementary Figure 6C).



Risk factors for death and DALYs

The GBD database identified the following eight level 2 risk factors for death and DALYs of hypertension-related CKD in adults aged ≥20 years: kidney dysfunction, non-optimal temperature, low physical activity, high fasting plasma glucose, dietary risks, high body-mass index (BMI), high systolic blood pressure, and other environmental risks. Overall, in 2021, kidney dysfunction and high systolic blood pressure were the key attributable risk factors globally and in the five SDI regions. In 2021, compared with those in low-SDI regions, deaths from hypertension-related CKD in high-SDI regions were more attributable to kidney dysfunction (100% vs. 100%), high BMI (51.64% vs. 26.62%), high fasting plasma glucose (22.74% vs. 13.41%), non-optimal temperature (8.24% vs. 4.57%), and low physical activity (1.57% vs. 0.66%). In contrast, high systolic blood pressure (80.46% vs. 79.55%), dietary risk (54.32% vs. 41.54%), and other environmental risks (17.94% vs. 6.7%) contributed more to death in countries with a low to high SDI (Figure 1C). The DALYs for hypertension-related CKD in the high-SDI regions were more attributable to kidney dysfunction (100% vs. 100%), high BMI (55.8% vs. 29.05%), high fasting plasma glucose (19.06% vs. 10.67%), high systolic blood pressure (78.37% vs. 77.33%), low physical activity (1.27% vs. 0.54%), and non-optimal temperature (6.96% vs. 4.11%). In contrast, when countries with low to high SDI were compared, dietary risks (55.49% vs. 42.93%) and other environmental risks (16.19% vs. 6.36%) contributed more to DALYs (Figure 1D). The proportion of deaths and DALYs attributed to high BMI globally and in the five SDI regions showed a clear upward trend between 1990 and 2021 and a smaller upward trend in the proportion attributed to high fasting plasma glucose. In addition to the high-SDI regions, there was an increase in the proportion attributed to elevated systolic blood pressure. Globally, and in the five SDI regions, the proportions attributed to kidney dysfunction, dietary risks, non-optimal temperature, low physical activity, and other environmental risks remained stable (Figures 1A,B).

[image: Figure 1]

FIGURE 1
 Trends and proportions of deaths and DALYs due to hypertension-induced chronic kidney disease in adults aged 20 years and older attributable to 8 level 2 risk factors, globally and in 5 SDI regions. (A) Trends in risk factors for death from 1990 to 2021. (B) Trends in risk factors for DALYs from 1990 to 2021. (C) Proportion of risk factors for death in 2021. (D) Proportion of risk factors for DALYs in 2021. DALYs, Disability adjusted life years. SDI, Sociodemographic Index.






Discussion

Over the past 32 years, the incidence of hypertension-induced CKD has increased among adults aged ≥20 years worldwide. Our findings provide information about the burden of hypertension-induced CKD for the past 32 years among populations aged 20 years and above in regions and countries with different income levels. Our study reinforces the findings of previous studies conducted between the years 1990 and 2021. Our study may help health managers to develop appropriate prevention and management measures to guide the health management of populations with hypertension-induced CKD.

From 1990 to 2021, the incident, death, and DALY numbers of hypertension-induced CKD in populations aged 20 years and over had increased. The disease burden of hypertension-induced CKD varies greatly between sexes. Overall, the disease burden was greater in males than in females. Especially in the high SDI region, the age-standardized incidence and DALY rates were significantly higher in males than in females. A possible reason is that males are more exposed than females to bad behaviors, such as smoking and drinking, leading to a greater disease burden. The proportion of disease burden in patients of different ages with hypertension-induced CKD differed. Overall, disease burden increased with age. People over 80 years of age have a significantly greater disease burden than those under 80 years of age, indicating that the disease burden in the older adult has increased significantly. The largest increase was among adults aged 75–79 years, possibly because those aged 75–79 years had a long disease duration and more complications as well as malnutrition, anemia, and other adverse health conditions (22). Moreover, the patients undergoing dialysis for CKD were relatively older. A study in the United States indicated that the median age of patients starting dialysis was 65 years (23), which also increases the overall burden of the disease in older adult individuals compared to younger adults. Chen et al. (24) and Ren et al. (25) also reported that the disease burden of hypertension-associated CKD tends to be greater in males and the older adult population. However, it is imperative not to overlook the impact of hypertension-induced CKD in young and middle-aged individuals. Age-standardized mortality and DALY rates increased much faster in those aged 55–59 years and older, which may be mainly related to obesity and poor lifestyle habits. Previous studies have demonstrated a significant association between early-onset hypertension and increased risk of CKD (26, 27), highlighting the need for age-specific prevention and treatment strategies. Our study further identified dietary factors and elevated BMI as significant risk factors for hypertension-related CKD. Global research indicates that high sodium intake shows a strong correlation with both hypertension and CKD risk, with the highest consumption levels observed in East Asia and Eastern Europe (28). Excessive salt consumption may elevate CKD risk (29). In areas with high SDI, it may be mainly related to excessive consumption of processed foods (30). However, the precise mechanisms linking dietary components to hypertension-related CKD require further investigation.

Among the 204 countries, China had the highest number of incident, death, and DALYs cases of hypertension-induced CKD among adults aged ≥20 years, which may be related to the large number of people in China. At present, China is becoming an aging society. Aging is a major factor causing a range of chronic diseases, and the number of patients is increasing annually, which provides an early warning of the disease burden. With the changes in demographic structure, planning for personnel in geriatrics and rehabilitation medicine is inadequate to meet the increasing older adult population, resulting in a lack of medical resources (31, 32). It is necessary to attract the attention of the state and relevant departments and develop relevant measures to address this high burden. The Republic of Seychelles is a middle-income island with the highest hypertension-associated age-standardized mortality and DALY rates linked to CKD. A previous study revealed that in Seychelles, the prevalence rates of hypertension exceeded those observed in the majority of the populations analyzed by Addo et al. (33). Moreover, only 26% of the patients with newly diagnosed high blood pressure maintained good medication adherence over a one-year period (34). The Seychelle population needs to improve their awareness of chronic disease control among patients with hypertension-related CKD. Our study revealed that Austria had the largest increase in age-standardized DALY rate, which may cause a serious disease burden in the country. Several studies have shown that Austrian patients with hypertension are unaware of their blood pressure levels, the damage caused by high blood pressure, and the benefits of controlling it (35, 36). Therefore, most countries should improve health management awareness of the chronic disease population and reduce complications and national disease burden.

The etiology of hypertension-related CKD involves a genetic predisposition and behavioral, environmental, and metabolic factors. The exact role of each factor in hypertension-related CKD needs to be further explored and may vary according to the geographic location. Globally, eight level 2 risk factors contribute to the disease burden of hypertension-induced CKD, one of which is kidney dysfunction, which is the key cause of mortality in populations with hypertension-induced CKD. According to KDIGO guidelines (37), the clinical staging of CKD is classified into five stages. Patients with end-stage renal disease (ESRD) require dialysis or kidney transplantation to survive. ESRD populations have more complications, significantly increased mortality, and poor prognosis (38). Therefore, even in populations with hypertension-related CKD who have already developed the condition, it remains essential to control disease progression to prevent rapid deterioration to ESRD. Despite possessing advanced healthcare systems, high-SDI countries continue to demonstrate increasing age-standardized DALYs and mortality rates related to hypertension-related CKD. High-income North America currently exhibits the highest ASDRs for hypertension-related CKD. While Central, Eastern, and Western Sub-Saharan Africa have shown modest decreases in ASDRs, most other regions have experienced increases. This disparity appears primarily attributable to suboptimal lifestyle factors prevalent in high-SDI regions. In 2021, compared with those in low-SDI regions, deaths and DALYs from hypertension-related CKD in high-SDI regions were more attributable to kidney dysfunction, high BMI, high fasting plasma glucose, non-optimal temperature, and low physical activity. Changes in modern lifestyles, including high BMI, elevated fasting plasma glucose, and elevated systolic blood pressure, have led to rapid increases in patients with metabolic syndrome. A key treatment approach for metabolic syndrome involves adapting one’s lifestyle, such as following a nutritious diet and engaging in regular physical activity (39). Therefore, aggressive sports and dietary management can help mitigate hypertension-related CKD progression. Early identification and treatment of high-risk patients can reduce mortality and DALY rates in patients with hypertension-associated CKD, and help reduce the disease burden.

The study has several limitations. First, the data in the study were obtained from the GBD database, which is affected by the accuracy of the national registration information, and the number of patients with undiagnosed hypertension-related CKD and other uncounted risk factors may have been missed. Second, the study analyzed only the disease burden among adults aged ≥20 years and not among children; our study had certain age limitations. Third, the study analyzed only global, regional, and national disease burdens, and there was a lack of data on the domestic population burden of disease. Fourth, the study did not use the Bayesian age-period cohort to analyze and predict disease burden trends.



Conclusion

The global burden of CKD caused by hypertension in adults has gradually increased over the past 32 years and is expected to continue to increase. Our findings suggest that early detection through health education can reduce the disease burden by decreasing mortality and disability in patients with hypertension-induced CKD. To delay the progression of hypertension-related CKD, the disease burden of hypertension-induced CKD should be reduced by controlling hypertension, hyperglycemia, and high BMI. Owing to the differences in risk factors for disease burden between men and women, different prevention and control measures should be developed according to sex differences. The burden of disease in the older adult population is high; therefore, we need to pay more attention to geriatric populations with hypertension-related CKD to reduce complication and death rates.



Data availability statement

The original contributions presented in the study are included in the article/Supplementary material, further inquiries can be directed to the corresponding authors.



Author contributions

YL: Writing – original draft, Writing – review & editing. HL: Writing – original draft, Writing – review & editing. ZL: Data curation, Writing – review & editing. CW: Funding acquisition, Writing – review & editing. LW: Methodology, Writing – review & editing. CL: Funding acquisition, Writing – review & editing. XM: Funding acquisition, Software, Writing – original draft, Writing – review & editing.



Funding

The author(s) declare that financial support was received for the research and/or publication of this article. This work was supported by the Natural Science Foundation of Guangxi Zhuang Autonomous Region (grant nos. 2023GXNSFAA026050 and 2024GXNSFAA010049), the Science and Technology Planning Project in Liuzhou City (grant no. 2021CBC0119], the Self-funded Scientific Research Project of Guangxi Zhuang Autonomous Region Health Commission (grant no. Z-B20221470), and the construction funds of Liuzhou Engineering Technology Research Center for Precision Diagnosis and Treatment of Glomerular Diseases and Liuzhou Key Laboratory of Kidney Disease Prevention and Control.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Generative AI statement

The authors declare that no Gen AI was used in the creation of this manuscript.



Publisher’s note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



Supplementary material

The Supplementary material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fpubh.2025.1503837/full#supplementary-material



Footnotes

1   https://vizhub.healthdata.org/gbd-results/



References

 1. Hamrahian, SM, and Falkner, B. Hypertension in chronic kidney disease. Adv Exp Med Biol. (2017) 956:307–25. doi: 10.1007/5584_2016_84 

 2. Dzau, VJ, and Balatbat, CA. Future of hypertension. Hypertension. (2019) 74:450–7. doi: 10.1161/HYPERTENSIONAHA.119.13437 

 3. Carey, RM, Moran, AE, and Whelton, PK. Treatment of hypertension: a review. JAMA. (2022) 328:1849–61. doi: 10.1001/jama.2022.19590 

 4. Webster, AC, Nagler, EV, Morton, RL, and Masson, P. Chronic kidney disease. Lancet. (2017) 389:1238–52. doi: 10.1016/S0140-6736(16)32064-5 

 5. Kearney, PM, Whelton, M, Reynolds, K, Muntner, P, Whelton, PK, and He, J. Global burden of hypertension: analysis of worldwide data. Lancet. (2005) 365:217–23. doi: 10.1016/S0140-6736(05)17741-1 

 6. Murray, CJ, and Lopez, AD. Measuring the global burden of disease. N Engl J Med. (2013) 369:448–57. doi: 10.1056/NEJMra1201534 

 7. Andrassy, KM
. Comments on 'KDIGO 2012 clinical practice guideline for the evaluation and Management of Chronic Kidney Disease'. Kidney Int. (2013) 84:622–3. doi: 10.1038/ki.2013.243 

 8. Ammirati, AL
. Chronic kidney disease. Rev Assoc Med Bras. (2020) 66:s03–9. doi: 10.1590/1806-9282.66.S1.3


 9. Liu, Y, He, Q, Li, Q, Tian, M, Li, X, Yao, X , et al. Global incidence and death estimates of chronic kidney disease due to hypertension from 1990 to 2019, an ecological analysis of the global burden of diseases 2019 study. BMC Nephrol. (2023) 24:352. doi: 10.1186/s12882-023-03391-z 

 10. Sarnak, MJ, Levey, AS, Schoolwerth, AC, Coresh, J, Culleton, B, Hamm, LL , et al. Kidney disease as a risk factor for development of cardiovascular disease: a statement from the American Heart Association councils on kidney in cardiovascular disease, high blood pressure research, clinical cardiology, and epidemiology and prevention. Circulation. (2003) 108:2154–69. doi: 10.1161/01.CIR.0000095676.90936.80


 11. Couser, WG, Remuzzi, G, Mendis, S, and Tonelli, M. The contribution of chronic kidney disease to the global burden of major noncommunicable diseases. Kidney Int. (2011) 80:1258–70. doi: 10.1038/ki.2011.368 

 12. Matsushita, K, Coresh, J, Sang, Y, Chalmers, J, Fox, C, Guallar, E , et al. Estimated glomerular filtration rate and albuminuria for prediction of cardiovascular outcomes: a collaborative meta-analysis of individual participant data. Lancet Diabetes Endocrinol. (2015) 3:514–25. doi: 10.1016/S2213-8587(15)00040-6 

 13. Chronic Kidney Disease Prognosis ConsortiumMatsushita, K, van der Velde, M, Astor, BC, Woodward, M, Levey, AS , et al. Association of estimated glomerular filtration rate and albuminuria with all-cause and cardiovascular mortality in general population cohorts: a collaborative meta-analysis. Lancet. (2010) 375:2073–81. doi: 10.1016/S0140-6736(10)60674-5 

 14. Collaboration GBDCKD
. Global, regional, and national burden of chronic kidney disease, 1990-2017: a systematic analysis for the global burden of disease study 2017. Lancet. (2020) 395:709–33. doi: 10.1016/S0140-6736(20)30045-3 

 15. Morgenstern, JD, Buajitti, E, O'Neill, M, Piggott, T, Goel, V, Fridman, D , et al. Predicting population health with machine learning: a scoping review. BMJ Open. (2020) 10:e037860. doi: 10.1136/bmjopen-2020-037860 

 16. GBD 2021 Diseases and Injuries Collaborators
. Global incidence, prevalence, years lived with disability (YLDs), disability-adjusted life-years (DALYs), and healthy life expectancy (HALE) for 371 diseases and injuries in 204 countries and territories and 811 subnational locations, 1990-2021: a systematic analysis for the global burden of disease study 2021. Lancet. (2024) 403:2133–61. doi: 10.1016/S0140-6736(24)00757-8 

 17. Xue, Y, Zhou, J, Xu, BN, Li, Y, Bao, W, Cheng, XL , et al. Global burden of bacterial skin Diseases: a systematic analysis combined with sociodemographic index, 1990-2019. Front Med. (2022) 9:861115. doi: 10.3389/fmed.2022.861115 

 18. Murray, CJ, and Lopez, AD. Global mortality, disability, and the contribution of risk factors: global burden of disease study. Lancet. (1997) 349:1436–42. doi: 10.1016/S0140-6736(96)07495-8


 19. Mangen, MJ, Plass, D, Havelaar, AH, Gibbons, CL, Cassini, A, Muhlberger, N , et al. The pathogen-and incidence-based DALY approach: an appropriate [corrected] methodology for estimating the burden of infectious diseases. PLoS One. (2013) 8:e79740. doi: 10.1371/journal.pone.0079740 

 20. GBD 2013 Mortality and Causes of Death Collaborators
. Global, regional, and national age-sex specific all-cause and cause-specific mortality for 240 causes of death, 1990-2013: a systematic analysis for the global burden of disease study 2013. Lancet. (2015) 385:117–71. doi: 10.1016/S0140-6736(14)61682-2 

 21. Tan, CS, Stoer, N, Ning, Y, Chen, Y, and Reilly, M. Quantifying temporal trends of age-standardized rates with odds. Popul Health Metrics. (2018) 16:18. doi: 10.1186/s12963-018-0173-5 

 22. Cao, Y, Li, W, Yang, G, Liu, Y, and Li, X. Diabetes and hypertension have become leading causes of CKD in Chinese elderly patients: a comparison between 1990-1991 and 2009-2010. Int Urol Nephrol. (2012) 44:1269–76. doi: 10.1007/s11255-012-0194-0 

 23. Stevens, LA, Li, S, Wang, C, Huang, C, Becker, BN, Bomback, AS , et al. Prevalence of CKD and comorbid illness in elderly patients in the United States: results from the kidney early evaluation program (KEEP). Am J Kidney Dis. (2010) 55:S23–33. doi: 10.1053/j.ajkd.2009.09.035 

 24. Chen, A, Zou, M, Young, CA, Zhu, W, Chiu, HC, Jin, G , et al. Disease burden of chronic kidney disease due to hypertension from 1990 to 2019: a global analysis. Front Med. (2021) 8:690487. doi: 10.3389/fmed.2021.690487 

 25. Ren, Y, Wang, Z, and Wang, Q. The trend of hypertension-related chronic kidney disease from 1990 to 2019 and its predictions over 25 years: an analysis of the global burden of disease study 2019. Int Urol Nephrol. (2024) 56:707–18. doi: 10.1007/s11255-023-03707-w 

 26. Qiu, L, and Wu, B. The relationship between the age of onset of hypertension and chronic kidney disease: a cross-sectional study of the American population. Front Cardiovasc Med. (2024) 11:1426953. doi: 10.3389/fcvm.2024.1426953 

 27. Liu, KS, Wang, B, Mak, IL, Choi, EP, Lam, CL, and Wan, EY. Early onset of hypertension and increased relative risks of chronic kidney disease and mortality: two population-based cohort studies in United Kingdom and Hong Kong. Hypertens Res. (2025) 27. doi: 10.1038/s41440-025-02188-x 

 28. He, FJ, and MacGregor, GA. Reducing population salt intake worldwide: from evidence to implementation. Prog Cardiovasc Dis. (2010) 52:363–82. doi: 10.1016/j.pcad.2009.12.006 

 29. Shivakumar, M, Kim, Y, Jung, SH, Woerner, J, and Kim, D. Frequency of adding salt is a stronger predictor of chronic kidney disease in individuals with genetic risk. Pac Symp Biocomput. (2025) 30:551–64.

 30. Su, D, Chen, J, Du, S, Kim, H, Yu, B, Wong, KE , et al. Metabolomic markers of ultra-processed food and incident CKD. Clin J Am Soc Nephrol. (2023) 18:327–36. doi: 10.2215/CJN.0000000000000062 

 31. Chen, X, Giles, J, Yao, Y, Yip, W, Meng, Q, Berkman, L , et al. The path to healthy ageing in China: a Peking University-lancet commission. Lancet. (2022) 400:1967–2006. doi: 10.1016/S0140-6736(22)01546-X 

 32. Zhao, L
. A review of healthy aging in China, 2000-2019. Health Care Sci. (2022) 1:111–8. doi: 10.1002/hcs2.9 

 33. Addo, J, Smeeth, L, and Leon, DA. Hypertension in sub-saharan Africa: a systematic review. Hypertension. (2007) 50:1012–8. doi: 10.1161/HYPERTENSIONAHA.107.093336 

 34. Bovet, P, Burnier, M, Madeleine, G, Waeber, B, and Paccaud, F. Monitoring one-year compliance to antihypertension medication in the Seychelles. Bull World Health Organ. (2002) 80:33–9.

 35. Danninger, K, Hafez, A, Binder, RK, Aichberger, M, Hametner, B, Wassertheurer, S , et al. High prevalence of hypertension and early vascular aging: a screening program in pharmacies in Upper Austria. J Hum Hypertens. (2020) 34:326–34. doi: 10.1038/s41371-019-0222-y 

 36. Steiner, S, Dorner, TE, Fodor, JG, Kunze, M, and Rieder, A. Blood pressure awareness in Austria: lessons from a 30 years horizon. Am J Hypertens. (2011) 24:408–14. doi: 10.1038/ajh.2010.257 

 37. Stevens, PE, and Levin, A, Kidney Disease: Improving Global Outcomes Chronic Kidney Disease Guideline Development Work Group Members. Evaluation and management of chronic kidney disease: synopsis of the kidney disease: improving global outcomes 2012 clinical practice guideline. Ann Intern Med. (2012) 158:825–30. doi: 10.7326/0003-4819-158-11-201306040-00007 

 38. Wong, B, Ravani, P, Oliver, MJ, Holroyd-Leduc, J, Venturato, L, Garg, AX , et al. Comparison of patient survival between hemodialysis and peritoneal Dialysis among patients eligible for both modalities. Am J Kidney Dis. (2018) 71:344–51. doi: 10.1053/j.ajkd.2017.08.028 

 39. Samson, SL, and Garber, AJ. Metabolic syndrome. Endocrinol Metab Clin N Am. (2014) 43:1–23. doi: 10.1016/j.ecl.2013.09.009



Copyright
 © 2025 Lai, Long, Liang, Wu, Wu, Liu and Meng. 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.

OPS/images/fpubh-13-1503837-t002.jpg
Rate per 100,000 (95% UI)

1990 2021 1990-2021
Location [BEEIYERN ASDR Deaths cases Cases change EAPC (95%Cl)
Global
80107.356 239260222
Male (64998.448, 5.241(4253, (199603.268, 9.199 (7.674,
99670.033) 6521) 279808.588) 10.758) 1.987 (1.409-2.376) 1517 (1.369, 1.665)
67843533 214159322
Female (55965721, 4386 (3618, (175088.101, 8.067 (6,596,
80582.158) 5.210) 249118.059) 9.384) 2,157 (1.710-2.499) 1641 (1.488,1.794)
High SDI
12329655
Male (10249363, 4050 (3367, 50280527 (42446848, 11802 (9963,
14615.246) 4801) 57433.228) 13.481) 3078 (2681-3568) | 3.110(2.817,3.404)
13616161
Female (10797.995, 4205(3335, 52049482 (38744597, 11958 (8901,
16531.837) 5.106) 61676.220) 14.169) 2823(2382-3336) | 3.269(3.033,3.505)
High middle SDI
13222358
Male (10638.728, 3901(3139, 33042634 (26083869, 6.694(5.284,
17105.288) 5.047) 40952.595) 8.297) 1499 (0.885-1973) 1379 (1215, 1.544)
- 11561441 (9153.189,  3.262(2583,  31643.806(24407.219, 6241 (4813,
emale
13991.708) 3.948) 38921.035) 7.676) 1.737 (1.297-2.181) 1,642 (1450, 1.834)
Middle SDI
28861039
Male (23368217, 5953(4820,  90225.278(72342979,  10.694 (8575,
35987.272) 7.423) 107792.962) 12.776) 2,126 (1.388-2.629) 1507 (1,335, 1.679)
24936981
Female (20174380, 5.266(4260, 79137435 (64905385, 9.249(7.585,
29847.392) 6303) 92924.016) 10.860) 2173 (1.589-2.651) 1274 (1,085, 1.464)
Low middle SDI
16161826
Male (12425675, 5.601(4306, 45845628 (36317.843,  8.000(6.337,
22145.837) 7.674) 55735.392) 9.726) 1837(1015-2463) 0,938 (0.864, 1.013)
- 11886957 (949053, 4218(3368, 37055325 (30153767, 6349 (5.166,
emale
15057.089) 5.343) 43692.171) 7.436) 2117 (1.421-2.675) 1125 (1,057, 1.193)
Low DI
- 9450.791 (7035.700, 85816388, 19647728 (15542919, 7487 (5.923,
e
12409.416) 11.267) 25303.033) 9.643) 1079 (0.787-1451)  ~0434(~0.495, ~0.373)
5780840 (4562037, 5.181(4088, 14090292 (11407.009, 5204 (4213,
Female

7358.664) 6.595) 17322.753) 6.398) 1437 (0977-1815)  —0.181(~0.270, ~0.093)





OPS/images/fpubh-13-1503837-t003.jpg
Rate per 100,000 (95% UI)

1990 2021 1990-2021
Location Age-standardized Age-standardized Cases i
DALY cases DALY cases EAPC (95%Cl
s cas DALY rate cas DALY rate change (95%Cl)
Global
2380618.591 5987010.953
Male (1984600.605, 155.762 (129.851, (5015843.275, 230.190 (192.851, 1.515 (1.110-
2910628.702) 190.440) 6967032.304) 267.870) 1.797) 1.335(1.289, 1.381)
1876115.117 4780713.429
Female (1573716145, 121.299 (101.748, (4059584.788, 180.091 (152925, 1.548 (1.236-
2190945.322) 141.655) 5484673.235) 206.609) 1.812) 1.304 (1.246, 1.363)
High SDI
302625.054 961197.484
Male (258235.626, (847484.396, 225.612 (198921, 2.176 (1.919-
345437.979) 99.404 (84.823, 113.466) 1066431.366) 250.313) 2.427) 3.076 (2.929, 3.223)
281244929 831661.044
Female (238408.793, (699572.795, 191.061 (160.716, 1.957 (1.685-
323132.898) 86.865 (73.635, 99.802) 943414.334) 216.735) 2.223) 2.950 (2.815, 3.084)
High middle SDI
389429.248 772966.901
Male (323363.279, (638814.619, 156.598 (129.419, 0.985 (0.580-
486161.760) 114.895 (95.404, 143.435) 903696.192) 183.083) 1.328) 1.033 (0.958, 1.109)
317276.599 661522123
Female (262781.419, (543086.150, 130.460 (107.103, 1.085 (0.804-
375607.392) 89.519 (74.143, 105.977) 776846.479) 153.203) 1.371) 1.240 (1.155, 1.325)
Middle SDI
916787.842 2392950351
Male (751628.227, 189.102 (155.036, (1913830.994, 283.630 (226.841, 1.610 (1.113-
1121930.313) 231.416) 2833184.472) 335.810) 2.006) 1.380 (1.338, 1.421)
739686.086 1908284.093
Female (616614.996, 156.203 (130.213, (1594063.822, 223.017 (186.295, 1.580 (1.194-
863486.044) 182.346) 2225726.456) 260.116) 1.931) 1.114 (1.039, 1.189)
Low middle SDI
506354.438 1309893.634
Male (400095.994, 175.468 (138.646, (1057805.411, 228.575 (184.586, 1.587 (0.983-
650241.501) 225.330) 1583748.855) 276.363) 2.071) 0.824 (0.781, 0.866)
372642.953 1001432.410
Female (304936.531, 132.230 (108.205, (815945.002, 171.579 (139.799, 1.687 (1.163-
465919.158) 165.329) 1183675.584) 202.804) 2.131) 0.772(0.709, 0.834)
Low SDI
263069.226 544461.688
Male (202352.655, 238.848 (183.721, (429064.105, 207.486 (163.510, 1.070 (0.791- —0.543(-0.639,
335274.875) 304.405) 716276.194) 272.962) 1.404) —0.447)
163602.381 373752735
Female (131781.923, 146.619 (118.102, (292419.827, 138.034 (107.996, 1.285 (0.881- —0.343(~0.489,

201254.081) 180.362) 451340.105) 166.689) 1.623) ~0.196)





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Global burden and risk factors of chronic kidney disease due to hypertension in adults aged 20 plus years, 1990–2021



		Introduction



		Methods



		Data collection



		SDI



		DALYs



		Statistical analysis









		Results



		Global trends



		Incidence



		Mortality



		DALYs









		SDI regional trends



		Incidence



		Mortality



		DALYs









		Geographic regional trends



		Incidence



		Mortality



		DALYs









		National trends



		Incidence



		Mortality



		DALYs



		Risk factors for death and DALYs















		Discussion



		Conclusion



		Data availability statement



		Author contributions



		Funding



		Conflict of interest



		Generative AI statement



		Publisher’s note



		Supplementary material



		Footnotes



		References



















OPS/images/fpubh-13-1503837-g001.jpg
DALYs

Proportion of Deaths attributbale to risk factors (%)

Proportion of DALYs (Disability-Adjusted Life Years) attributbale to risk factors (%)

Global

High-middie SDI

High SDI

Diotary isks
High body-mass index

& &S

Low-middio SDI

&SSO

High fsting plasma glucose.
High systolc bood pressuro
Kichey dystunction

4 44

Middio SDI

Low physicalactviy
Non-optmal temperaturo
- Other snvironmenta sk

7

2.

of &

ﬁ’%"«,ﬂ"@@@“"e‘”

High-midde SOI

& &S LS

High SOI

Dictaryisks
High body-mass index.

00

& F S S S

Low-middio SDI

100-

& &S0

e

b

Lowsol

High fsting plasma glucose.
High systolc bood pressure
- Kignoy dystunciion

&

Middio SO

7.

Low physical activty
Non-optimal temporature
Other emironmental isks

o

& &
Cc

R
+

&

o
I'ﬁllm

]

Low-middia SDI

& &SSO

100

o

8

®

L S AN

High-midde SOI

Lowsol

B
i i
ﬁ oo il

& & P

Hagh DI
100

3

751

'i“
[ maﬁﬁ

1z il e

o

Midda SOI

g

3

o

fﬁs‘“u”

%x

& f f
r
x“ s
e
.
.
) ] oo i il
i

i
#
&
3

o

]
o- 054

& ‘@&f
o a
«

Middio SDI

8

o

af"’ o
o *”f‘ &
&

y«i

é“ep"ﬁ‘{&f p‘:‘?f &
@ s@‘
o“'\

S
&

&

‘\a

& 5
& rd
&

& .«"‘.«’* & «e"’"
& & f@vﬁﬁfﬁ:&e@f





OPS/images/fpubh-13-1503837-t001.jpg
Location
Global

Male

Female

High SDI

Male

Female

High middle SDI

Male

Female

Middle SDI

Male

Female

Low middle SDI

Male

Female
Low SDI

Male

Female

1990

Incident cases

227688.474
(207881051,
247882.345)
234323.480
(215058.974,
256417.984)

87052.223 (79749.936,
95489.084)
103776236
(95404.157,
114290.868)

46139.277 (41828.791,
50613.934)

49418.967 (45255.351,
54411.056)

54258.371 (49042.641,
59642.130)

49718.123 (44990.553,
54839.182)

31147.214 (28299371,
34294.457)
24156.679 (21815671,
26709.198)

8883.663 (7980.939,
9734.798)
7043.101 (6341.693,
7787.796)

Rate per 100,000 (95% UI)

ASIR

14.898 (13.602,

16.219)

15.150 (13.905,

165579)

28.594 (26196,

31.365)

32,052 (29.466,

35.300)

13613 (12341,

14933)

13.943 (12.769,
15352)

22026.109
(20030.120,
23938.216)

10499 (9.501, 11.581)

10794 (9.807, 11.884)

8.572(7.741,9.478)

8.066 (7.246, 8.838)

6312 (5.683,6.979)

2021

Incident cases

646854.536
(603639347,
689845.784)
632020653
(590440.09,
671319.794)

208082323
(193558042,
222176.784)
202176572
(186312.097,
216374.231)

127329331
M7371.019,
137080.287)
134020640
(124269.549,
143677.233)

192453196
(178351.564,
205540.486)
189333.483
(175685.130,
201791.241)

93751.703 (86020.783,
101514.033)
83874.020 (77065.058,
91234.833)

24649.387 (22377.927,
26760.084)
22026.109 (20030.120,
23938.216)

24.870(23.209,
26523)

23.808 (22.242,
25.289)

48.841 (45.432,
52.149)

46447 (42.802,
49.709)

25.796(23.779,
27.772)

26430 (24,507,
28.335)

22811 (21140,
24.362)

22127 (20532,
23.583)

16360 (15.011,
17.714)
14370 (13.204,
15.632)

9.394 (8,528,
10.198)
8135 (7.398,
8.841)

1990-2021

Cases change

1841 (1.699-1992)

1697 (1.566-1.838)

139 (1.262-1.525)

0.948 (0.838-1.068)

1760 (1.603-1.934)

1712 (1556-1.889)

2547 (2317-2.8)

2,808 (2.521-3.094)

2,010 (1.871-2.165)

2472 (2.305-2.646)

1775 (1.633-1.946)

2127 (1.951-2311)

EAPC (95%Cl)

1679 (1.624,1.733)

1465 (1397, 1.534)

1680 (1612, 1.748)

1175 (1126, 1.224)

2,170 (2,099, 2.241)

2125 (2.047, 2.204)

2419 (2344, 2.493)

2.480 (2.380, 2.580)

1230 (1.145, 1.315)

1557 (1473, 1.641)

0427 (0306, 0.548)

0.738 (0.605, 0.870)





OPS/images/cover.jpg
& frontiers | Frontiers in Public Health

Global burden and risk factors of
chronic kidney disease due to
hypertension in adults aged 20

plus years, 1990-2021












OPS/images/crossmark.jpg
©

2

i

|






OPS/images/logo.jpg
¥ frontiers Frontiers in Public Health






