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Simple Summary


Genitourinary cancers, including prostate, bladder, kidney, and testicular cancers, are an increasing public health challenge across the Americas. However, the burden of these malignancies is not evenly distributed. Countries with higher socioeconomic development tend to report more diagnosed cases, which may reflect greater access to screening and diagnostic technologies, while lower-resource settings experience disproportionately higher mortality and disability. Using data from the Global Burden of Disease 2023 study, we evaluated long-term trends in incidence, mortality, and disability-adjusted life years across 38 countries and territories from 2000 to 2023. Our findings reveal persistent and widening inequalities, particularly in Latin America and the Caribbean, which may reflect differences in healthcare resources and cancer care delivery. These findings support the need to evaluate strategies aimed at improving equitable access to cancer diagnosis and care across the Americas.




Abstract


Background/Objectives: Genitourinary cancers represent a major and growing source of cancer burden worldwide; however, important disparities persist across the Americas. This study aimed to evaluate the incidence, mortality, and disability burden of prostate, testicular, bladder, and kidney cancers across 38 countries and territories using Global Burden of Disease (GBD) 2023 estimates, with emphasis on temporal trends and sociodemographic inequalities. Methods: A descriptive ecological study was conducted using Global Burden of Disease (GBD) 2023 estimates. Age-standardized incidence, mortality, and disability-adjusted life year (DALY) rates per 100,000 population were analyzed for prostate, bladder, kidney, and testicular cancers. Burden estimates were obtained from GBD 2023 data, and temporal trend analyses were conducted using age-standardized rates from 2000–2023. Temporal trends were assessed using weighted log-linear regression to estimate annual percentage changes (APCs) based on age-standardized rates from 2000–2023. Results: In 2023, prostate cancer accounted for the greatest genitourinary cancer burden across the Americas, with high incidence concentrated in high-income North America, whereas mortality and DALY rates were disproportionately elevated in Latin America and the Caribbean. Across all cancer types, high-SDI regions consistently exhibited higher incidence but more favorable mortality and disability profiles. Testicular cancer incidence increased across all SDI quintiles, although mortality reductions were mainly observed in high-SDI settings. Bladder and kidney cancers demonstrated similar epidemiological patterns, with declining mortality trends in high-income regions but persistent or increasing burden in lower-SDI countries. Mortality-to-incidence disparities remained substantial across Latin America and the Caribbean, which may reflect differences in healthcare resources, early detection, treatment availability, or other contextual factors not directly captured in the GBD database. National extremes included Bermuda prostate ASIR 170.63 and Dominica DALYs 1423.30 per 100,000. Conclusions: The burden of genitourinary cancers across the Americas remains strongly associated with socioeconomic inequalities. Although higher-resource settings have achieved important reductions in mortality and disability, these gains have not been equitably distributed across the region. Strengthening health system capacity, improving early diagnosis, and ensuring equitable access to evidence-based cancer care are essential to reduce avoidable mortality and improve long-term outcomes throughout the Americas.
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1. Introduction


Genitourinary cancers, including malignancies of the prostate, bladder, kidney, and testis, represent a substantial and increasingly relevant component of the global cancer burden, particularly within the framework of the Global Burden of Disease (GBD) study [1,2]. Among these, prostate cancer stands out as the most frequently diagnosed and a leading cause of cancer-related mortality among men worldwide, while testicular, bladder, and kidney cancers contribute distinct epidemiological and clinical challenges across different age groups and risk profiles [2].



The Americas encompasses 38 countries and territories characterized by pronounced socioeconomic heterogeneity, which plays a central role in shaping cancer epidemiology across the region [3]. Previous evidence suggests a consistent but paradoxical pattern: higher-income settings tend to report elevated age-standardized incidence rates, which may be associated with greater access to diagnostic technologies and more intensive detection practices, whereas low- and middle-income countries (LMICs) often experience less favorable outcomes [4,5] which may be consistent with persistent inequities in timely diagnosis, treatment access, healthcare system capacity, and other contextual factors [6]. This divergence between incidence and outcomes underscores the importance of examining cancer burden beyond occurrence alone.



Ongoing demographic and epidemiological transitions, including population ageing, urbanization, and increased life expectancy [7], are further amplifying the cancer burden across the Americas [8,9]. These shifts not only increase the absolute number of cancer cases but also interact with structural determinants of health, such as income inequality, education, and healthcare infrastructure, thereby exacerbating disparities in cancer outcomes across countries and regions [10,11,12,13].



The Sociodemographic Index (SDI), a composite measure of income, education, and fertility, has emerged as a key indicator for understanding these patterns [14]. While higher SDI settings generally exhibit increased incidence due to more widespread detection, they also tend to achieve better survival outcomes, reflected in lower mortality-to-incidence ratios and reduced DALY rates [15]. In contrast, lower-SDI settings frequently experience a disproportionate burden of advanced disease and premature mortality, suggesting that differences in healthcare access and quality may contribute to the observed disparities, although these factors could not be directly evaluated in the present study [9].



Despite growing recognition of these inequalities, a comprehensive and up-to-date assessment integrating incidence, mortality, and DALYs across countries, regions, and SDI strata in the Americas—using the most recent GBD 2023 estimates—remains lacking. In particular, it is still unclear whether the apparent decoupling between incidence and mortality is consistent across all genitourinary cancers, how these patterns have evolved over time, and to what extent unfavorable outcome gradients persist or widen in Latin America and the Caribbean.



Although several GBD-based studies have evaluated individual genitourinary cancers at global or national levels, comprehensive analyses simultaneously examining prostate, testicular, kidney, and bladder cancers across the Americas using the most recent GBD 2023 estimates remain limited [16,17]. Furthermore, few studies have evaluated temporal trends together with Sociodemographic Index gradients and mortality-to-incidence ratios across the region. Given the substantial socioeconomic heterogeneity of the Americas, updated assessments are needed to better characterize contemporary disparities in genitourinary cancer burden and outcomes [16,17,18].



Therefore, the aim of this study was to quantify and compare age-standardized incidence, mortality, and DALY rates for prostate, testicular, bladder, and kidney cancers across 38 countries and territories in the Americas using GBD 2023 estimates. Additionally, we evaluated temporal trends from 2000 to 2023 and examined how these patterns vary by SDI level and geographic region. By integrating multiple dimensions of disease burden, this study seeks to provide a more comprehensive understanding of persistent disparities and to generate evidence that can inform more equitable cancer control strategies across the region.




2. Materials and Methods


2.1. Data Source and GBD Framework


An ecological study was conducted using population-level aggregated data from the Global Burden of Disease database. Estimates from the Global Burden of Diseases, Injuries, and Risk Factors Study (GBD) 2023 were used [19,20]. GBD researchers gathered health data from civil registries, national censuses, household surveys, cancer registries, hospital discharge codes, published studies, and government reports—then applied consistent analytic methods across all sources. Health loss causes within GBD are organized into hierarchical groupings with increasingly granular levels of diseases, injuries, and disability sequelae [19,20]. The main objective is to provide a robust evidence base for health policy formulation and efficient resource allocation, encapsulated in the vision: “All people live long and healthy lives” [21]. Although GBD estimates were available from 1990 to 2023, APC analyses were restricted to 2000–2023 to evaluate contemporary temporal trends and improve comparability across locations.



All data used in this study are publicly available and de-identified, ensuring full compliance with ethical standards. Detailed information on GBD components, causes, risks, and locations is accessible via the Global Health Data Exchange (https://www.healthdata.org/data-tools-practices/data-sources) (accessed on 15 May 2025). Complementary tools from the Institute for Health Metrics and Evaluation (IHME), such as GBD Compare and GBD Results, enable in-depth exploration of estimates and methods.




2.2. Study Outcomes and Metrics


Age-standardized incidence, mortality, and disability-adjusted life years (DALYs) per 100,000 population, with 95% uncertainty intervals (UIs) were extracted for prostate, kidney, bladder, and testicular cancers from the GBD 2023 database for 2000 and 2023, with temporal trend analyses conducted from 2000 to 2023. Mortality estimates were modelled using the Cause of Death Ensemble model (CODEm) [22]. DALYs were calculated as the sum of years of life lost (YLLs) and years lived with disability (YLDs). All estimates were reported as counts or rates for all ages or age-standardized values. Means and UIs were derived from 1000 posterior draws. Detailed counts, age-standardized rates, and trend estimates used in this study are provided in Supplementary Tables S1–S13.




2.3. Temporal Trend Analysis


Temporal trends were assessed using annual percentage changes (APCs) [23,24]. For each cancer type, age-standardized incidence, mortality, and DALY rates from 2000 to 2023 were modeled using weighted log-linear regression. Specifically, the natural logarithm of each age-standardized rate was regressed against calendar year according to the model: log(    y   t    ) =   α   + λt, where     y   t     represents the age-standardized rate in year   t  ,   α   is the intercept, and   λ   is the annual rate of change. Weighted least squares (WLS) regression was applied, with each annual observation weighted by the inverse squared width of its corresponding 95% uncertainty interval obtained from GBD 2023 estimates    [  1 / ( u p p e r − l o w e r   )   2    ]   . This approach assigns greater weight to estimates with higher precision.



APCs were calculated as   (   e   λ   − 1 ) × 100  , representing the average percentage change per year. Ninety-five percent confidence intervals (95% CIs) for APC estimates were derived from the weighted standard error of the regression slope. Negative APC values indicate decreasing trends over time, whereas positive APC values indicate increasing trends. This approach was chosen to provide a consistent measure of long-term temporal change across countries, regions, and Sociodemographic Index (SDI) categories [25]. The methodological approach used to estimate APC is described in detail in Supplementary Table S14.




2.4. Mortality-to-Incidence Ratio Analysis


The mortality-to-incidence ratio (MIR) was calculated as the quotient between the age-standardized mortality rate (ASMR) and the age-standardized incidence rate (ASIR): MIR = ASMR/ASIR.



MIRs were estimated for prostate, testicular, kidney, and bladder cancers using GBD 2023 age-standardized rates. Calculations were performed at the global, regional, and Sociodemographic Index (SDI) levels. Lower MIR values were interpreted as indicative of more favorable cancer outcomes and may be associated with greater access to early diagnosis and effective treatment, whereas higher MIR values may reflect less favorable survival patterns and potential inequalities in healthcare access (Supplementary Table S16).




2.5. Geographic Locations and SDI


GBD generates estimates for 204 countries and territories grouped into 21 regions. The Americas region includes 38 countries and territories (Antigua and Barbuda, Argentina, Bahamas, Barbados, Belize, Bermuda, Bolivia, Canada, Chile, Colombia, Costa Rica, Cuba, Dominica, Dominican Republic, Ecuador, El Salvador, Grenada, Greenland, Guatemala, Guyana, Haiti, Honduras, Jamaica, Mexico, Nicaragua, Panama, Paraguay, Puerto Rico, Peru, Saint Kitts and Nevis, Saint Lucia, Saint Vincent and the Grenadines, Suriname, Trinidad and Tobago, United States of America, Uruguay, Venezuela). Analyses were conducted in the country, regional (high-income North America; Latin America and the Caribbean), and SDI levels.



The Sociodemographic Index (SDI) is a composite indicator reflecting underlying social and economic conditions influencing health outcomes, calculated as the geometric mean of the total fertility rate under age 25 (TFU25), mean education for those aged 15+ years (EDU15+), and per capita income, scaled from 0 to 100. Locations were classified into five SDI quintiles (low SDI, low-middle SDI, middle SDI, high-middle SDI, and high SDI) according to the GBD 2023 classification framework (Supplementary Table S1) [26]. Graphical presentations were executed using R programming language (version 4.4.1) [27].




2.6. Period of Analysis


Number and age-standardized rates of incidence, mortality, and DALYs were estimated for the Americas region using GBD 2023 estimates, with percentage change rates for 2000–2023. Results were compared across Americas countries, with specific analyses at global, SDI, high-income North America, Latin America and the Caribbean, and SDI levels. Findings were stratified by sex (kidney and bladder cancers) or males only (prostate and testis), by location and year. Analyses were conducted using Stata (version 13.1) and R (version 4.4.1).




2.7. GBD Cause List and Coding


GBD causes and sequelae are hierarchically organized. Level 1 includes communicable, maternal, neonatal, and nutritional diseases (group 1); non-communicable diseases (group 2); and injuries (group 3). Neoplasms, including genitourinary cancers, fall under non-communicable diseases at level 3, coded per International Statistical Classification of Diseases and Related Health Problems, 10th Revision (ICD-10): prostate (C61), kidney (C64), bladder (C67), testis (C62) [28].




2.8. GATHER Compliance


This study adheres to the Guidelines for Accurate and Transparent Health Estimates Reporting (GATHER). Analytical procedures and data sources have been documented; the completed GATHER checklist is in (Supplementary Table S15) (http://gather-statement.org/) [29].




2.9. Input Data Sources Overview


GBD 2023 incorporates extensive input data sources (surveys, censuses, vital statistics, health-related data) to estimate morbidity, attributable risk, and cause-specific mortality for 204 locations from 1990–2023. Genitourinary cancer inputs included hospital registries, emergency services, insurance claims, surveys, and vital registration systems globally. Methodological details are published previously [21]. Verbal autopsy via SmartVA-Analyze (Tariff 2.0 method) addressed mortality data gaps in countries lacking complete vital registration. Input data are accessible via GHDx (https://ghdx.healthdata.org/gbd-2023/sources [30]) (accessed on 20 May 2025); (https://ghdx.healthdata.org/search/site/cancer) (accessed on 20 May 2025) [31]. Statistical code is provided in GHDx [32]. The population sizes of the countries in the Americas and their corresponding 2021 SDI quintiles have been previously described [33].



Bladder and prostate cancer incidence were estimated by multiplying procedure proportions by oncology case data, input into DisMod-MR 2.1 for prevalence modelling. CoD database mortality fed into CODEm, with CoDCorrect adjustments incorporating causal fraction uncertainty.



Mortality estimates were generated using the Cause of Death Ensemble Model (CODEm), a statistical framework that combines multiple predictive models and covariates to improve estimation accuracy across locations with varying levels of data completeness. Incidence and prevalence estimates were informed by DisMod-MR 2.1, a Bayesian meta-regression tool that synthesizes available epidemiological data and enforces internal consistency among disease parameters. Both modeling approaches contribute to uncertainty propagation, which is reflected in the 95% uncertainty intervals reported by the GBD study.




2.10. GBD World Standard Population


Age-standardized rates used the GBD world standard population, based on unweighted averages of national age distributions from UN 2012 Revision prospects (2010–2035), continued in GBD 2023 with internal population estimates.




2.11. Funding, Ethics, and Data Sharing


This research received no specific funding from public, commercial, or not-for-profit sectors. Full data access was available to authors, who take final responsibility for submission. As secondary public data were used, no institutional ethics approval was required. All data are publicly available via GBD 2023 on the Global Health Data Exchange (http://ghdx.healthdata.org).





3. Results


3.1. Overall Patterns Across Genitourinary Cancers


In 2023, genitourinary cancers exhibited pronounced heterogeneity across the Americas, strongly patterned by sociodemographic level. A consistent gradient emerged, whereby high-SDI settings showed higher age-standardized incidence rates, while mortality and DALY rates were disproportionately concentrated in Latin America and the Caribbean and lower-SDI regions (Table 1). Notably, this divergence between incidence and outcomes was observed across all four cancer types, a pattern that may reflect differences in detection capacity and survival outcomes across settings. Supporting data are provided in Supplementary Tables S2–S13. Additional interval-specific analyses demonstrated substantial temporal heterogeneity across calendar periods, particularly for prostate cancer and in lower-SDI settings. Detailed APC estimates and corresponding 95% confidence intervals are presented in Supplementary Table S17 and Supplementary Figures S1–S4.



This pattern was further supported by MIR analyses (Supplementary Table S16). Across all four malignancies, MIRs increased progressively as SDI decreased. High-income North America consistently exhibited the lowest MIR values, whereas low-SDI regions showed the highest ratios. For example, prostate cancer MIR increased from 0.169 in high-income North America to 0.816 in low-SDI settings, while bladder cancer MIR increased from 0.248 to 0.607. This inverse relationship between incidence and mortality is consistent with differences in cancer detection, management, and healthcare resources across regions.




3.2. Prostate Cancer


Prostate cancer represented the largest burden among genitourinary malignancies in 2023, with 1.41 million incident cases, 472,953 deaths, and 8.9 million DALYs (Table 1). A striking geographic mismatch emerged: while incidence peaked in high-income North America, mortality and DALY rates were highest in Latin America and the Caribbean.



Across SDI levels, contrasting patterns became evident. High-SDI settings combined elevated incidence with more favorable mortality and DALY profiles, whereas lower-SDI regions showed poorer outcomes despite lower incidence (Table 1). This inverse relationship between incidence and mortality is consistent with differences in cancer detection, management, and healthcare resources across regions, although these factors could not be directly evaluated in the present ecological analysis.



MIR analysis further highlighted these disparities. The prostate cancer MIR increased from 0.169 in high-income North America to 0.816 in low-SDI regions and reached 0.420 in Latin America and the Caribbean. These findings suggest substantial inequalities in survival outcomes despite lower incidence rates in less developed settings.



Age-standardized rates enabled more meaningful comparisons of disease burden across populations with different demographic structures. Globally, the age-standardized incidence rate (ASIR) was 33.68 (95% UI: 28.56–38.69) per 100,000 population, with the highest rate observed in high-income North America at 96.75 (77.86–116.23), followed by Latin America and the Caribbean at 54.53 (44.25–65.68), and the lowest in low-middle SDI regions at 16.98 (12.58–21.47). The global age-standardized mortality rate (ASMR) was 12.48 (10.88–13.95), reaching its highest value in Latin America and the Caribbean at 22.88 (20.65–24.51). The global age-standardized DALY rate was 218.60 (192.71–244.97), with the greatest burden also observed in Latin America and the Caribbean at 395.92 (365.48–421.98) (Table 1). Temporal trends further reinforced these disparities. From 2000 to 2023, high-income North America experienced sustained declines in incidence, mortality, and DALYs. In contrast, lower-SDI regions showed increasing trends across all three indicators, indicating a growing burden rather than epidemiological transition toward control (Table 2; Figure 1). Detailed data are provided in Supplementary Tables S2, S6, and S10.



Interval-specific analyses revealed that declines in incidence, mortality, and DALY rates were most pronounced in high-income North America and high-SDI settings during the early and middle study periods, whereas low-SDI regions experienced persistent increases across successive calendar intervals (Supplementary Table S17; Supplementary Figure S1).



High-SDI regions and High-income North America generally experienced declining mortality and DALY rates for most genitourinary cancers. In contrast, low-, low-middle-, and middle-SDI regions showed increasing incidence trends and less favorable mortality trajectories, particularly for prostate, kidney, and testicular cancers. Latin America and the Caribbean demonstrated increasing incidence rates across all four cancers, with particularly marked increases in testicular and kidney cancer burden, highlighting persistent socioeconomic gradients in genitourinary cancer outcomes across the Americas.



Substantial heterogeneity was also observed at the national level in 2023. The age-standardized incidence rate (ASIR) ranged from 170.63 (95% UI: 126.99–226.49) per 100,000 population in Bermuda and 140.02 (96.31–187.65) in Dominica to 29.17 (16.97–42.96) in Greenland. The highest age-standardized mortality rates (ASMRs) were recorded in Dominica (87.02 [61.77–117.09]) and Trinidad and Tobago (81.84 [68.81–94.43]), whereas the lowest were observed in Puerto Rico (15.57 [13.58–17.34]) and Mexico (15.65 [14.37–16.71]). Similarly, Dominica exhibited the greatest DALY burden, with an age-standardized rate of 1423.30 (1027.70–1909.51) per 100,000 population.



Estimates were obtained from the Global Burden of Disease (GBD) 2023 study. Age-standardized rates were calculated using the GBD world standard population to facilitate comparisons across regions and Sociodemographic Index (SDI) categories. High-income North America consistently exhibited the highest incidence rates for most genitourinary cancers, whereas Latin America and the Caribbean and lower-SDI regions showed disproportionately higher mortality and disability-adjusted life year (DALY) burdens relative to incidence, highlighting persistent socioeconomic disparities in cancer outcomes and access to healthcare across the Americas. These findings should also be interpreted in the context of contemporary diagnostic practices. Higher prostate cancer incidence in high-SDI settings may partly reflect greater use of prostate-specific antigen (PSA) testing and multiparametric magnetic resonance imaging (MRI), which increase detection of indolent tumors. Current clinical guidelines increasingly emphasize risk-adapted diagnostic pathways and active surveillance for selected low-risk disease to reduce overdiagnosis and overtreatment.




3.3. Testicular Cancer


In 2023, testicular cancer accounted for 100,215 incident cases and 11,909 deaths globally (Table 1). Despite its relatively low overall burden, a notable paradox emerged: incidence increased across all SDI levels, yet mortality declines were largely restricted to high-SDI settings.



Contrary to expectations for a highly curable malignancy, mortality and DALYs increased in Latin America and the Caribbean (Table 2; Figure 2). This pattern is consistent with unequal improvements in cancer outcomes across regions and may reflect differences in healthcare access, early diagnosis, treatment availability, or other unmeasured factors. The MIR for testicular cancer was nearly eight-fold higher in low-SDI regions (0.316) than in high-income North America (0.041) and is consistent with potential differences in treatment access and healthcare quality for this otherwise highly curable malignancy.



The largest increases were observed in Latin America and the Caribbean and in high-middle SDI settings. Mortality and DALY reductions were mainly observed in high-SDI regions, whereas several lower-SDI settings exhibited stable or increasing mortality trends, suggesting unequal improvements in outcomes across the Americas. Across SDI strata, a divergence between rising incidence and uneven mortality trends became evident, particularly in middle and high-middle SDI regions, where mortality did not decline proportionally. Country-level estimates revealed additional heterogeneity, with several Latin American countries showing disproportionately high mortality relative to incidence (Supplementary Table S7).



Taken together, these findings suggest that factors beyond disease occurrence may contribute to the higher burden observed in lower-resource settings; however, the relative contributions of diagnosis, treatment, healthcare access, and registry characteristics could not be assessed in the present ecological analysis. Globally, the age-standardized incidence and mortality rates were 2.4 (95% UI: 1.7–3.1) and 0.28 (0.23–0.35) per 100,000 population, respectively. High-income North America exhibited the highest incidence rate at 7.3 (5.1–9.7), followed by Latin America and the Caribbean at 5.2 (3.9–6.7), whereas the lowest incidence was observed in low-SDI regions at 0.79 (0.43–1.3). The lowest mortality rate was recorded in low-middle SDI regions at 0.24 (0.15–0.35) per 100,000 population. At the national level, substantial variation was observed, with Bermuda reporting the highest prostate cancer ASIR (170.63 per 100,000 population) and Dominica the highest DALY rate (1423.30 per 100,000 population).



Interval-specific APC analyses showed sustained increases in incidence across most regions and SDI groups, with particularly marked increases in Latin America and the Caribbean and high-middle SDI settings during recent calendar periods (Supplementary Table S17; Supplementary Figure S2).



Testicular cancer provides an important example of potentially avoidable mortality disparities, as survival approaches 100% for many patients with stage I disease when surveillance protocols, serum tumor markers, imaging, and effective salvage therapies are available. Consequently, persistent mortality differences across regions may be consistent with inequalities in access to specialized oncologic care.




3.4. Kidney and Bladder Cancers (Both Sexes)


Bladder and kidney cancers displayed broadly similar epidemiological patterns across regions and SDI levels. In 2023, bladder cancer accounted for 572,796 incident cases and 233,666 deaths, while kidney cancer contributed to 400,948 cases and 165,265 deaths (Table 1).



Globally, the age-standardized incidence rate (ASIR) was 6.2 (95% UI: 5.4–7.1) per 100,000 population for bladder cancer and 4.4 (3.8–5.2) for kidney cancer, while the corresponding age-standardized mortality rates (ASMRs) were 2.6 (2.3–2.8) and 1.8 (1.6–1.9), respectively. High-income North America consistently exhibited the highest burden, with bladder cancer ASIR and ASMR of 13.5 (11.5–15.2) and 3.3 (3.0–3.6), respectively, and kidney cancer ASIR and ASMR of 13.5 and 3.3 per 100,000 population. In contrast, low-middle SDI regions had the lowest bladder cancer incidence, with an ASIR of 2.3 (1.7–3.1).



A consistent but uneven gradient was observed: incidence rates were highest in high-income North America and high-SDI settings, whereas mortality remained disproportionately elevated in lower-SDI regions. Notably, Latin America and the Caribbean showed persistently higher mortality relative to incidence, reflecting less favorable survival outcomes compared with high-income regions.



Similar patterns were observed for kidney and bladder cancers. Kidney cancer MIR increased from 0.276 in high-income North America to 0.615 in low-SDI settings, while bladder cancer MIR increased from 0.248 to 0.607. Latin America and the Caribbean also showed elevated MIRs for both cancers compared with high-income North America, suggesting persistent regional inequalities in cancer management and survival.



Temporal trends revealed further divergence. A striking pattern emerged, with declining incidence and mortality in high-SDI settings—particularly for bladder cancer—contrasted by increasing incidence and slower or absent mortality reductions in low- and middle-SDI regions (Table 2; Figure 3 and Figure 4). Kidney cancer followed a similar trajectory, with declining trends in high-SDI settings but rising incidence in lower-SDI groups.



Interval-specific analyses confirmed considerable temporal heterogeneity. For kidney cancer, incidence increases were particularly evident in Latin America and the Caribbean and lower-SDI settings during recent periods, whereas bladder cancer showed declining trends in many high-SDI regions but less favorable trajectories in lower-SDI groups (Supplementary Table S1; Supplementary Figures S3 and S4).



High-SDI regions and high-income North America showed declining mortality and DALY trends despite stable or decreasing incidence rates, suggesting improvements in early detection, diagnostic imaging, and access to effective treatment. In contrast, low-, low-middle-, and middle-SDI regions experienced increasing incidence, mortality, and DALY rates, particularly in Latin America and the Caribbean, indicating a growing burden of kidney and bladder cancers and persistent disparities in healthcare access and oncologic care across the Americas. In 2023, the highest kidney cancer burden was observed in Uruguay, with an ASIR of 13.17 (95% UI: 11.37–15.06) and an ASMR of 6.50 (5.86–7.12) per 100,000 population. For bladder cancer, the highest ASIR was reported in the United States at 14.18 (12.06–15.96), while the highest ASMR was observed in Greenland at 5.99 (4.44–7.73) per 100,000 population (Tables S7 and S8).



At the national level, heterogeneity became particularly evident. Countries such as Uruguay and the United States showed the highest incidence rates, whereas smaller populations, including Greenland, exhibited disproportionately high mortality rates. This mismatch between incidence and mortality highlights potential inequities in access to diagnosis and treatment across countries. Detailed results are presented in Supplementary Tables S4–S9, S12 and S13.



For kidney cancer, increasing incidence trends may partially reflect greater use of abdominal imaging and incidental tumor detection. Established risk factors include smoking, obesity, and hypertension, although these variables were not directly evaluated in the present study [34,35]. Routine population-based screening for renal cell carcinoma is not currently recommended. In bladder cancer, differences between non-muscle-invasive and muscle-invasive disease may contribute to outcome variability. Tobacco use, occupational carcinogen exposure, timely evaluation of hematuria, accurate staging, and access to definitive treatment are recognized determinants of prognosis and may contribute to some of the regional differences observed across the Americas [36].




3.5. Summary of Disparities


Across all four cancer types, a coherent and consistent pattern emerged: higher incidence in more developed settings was accompanied by more favorable mortality and DALY outcomes, whereas lower-SDI regions experienced worse outcomes despite lower or moderate incidence (Table 1 and Table 2).



Importantly, these disparities were not static but persisted—and in some cases widened—over time, as evidenced by temporal trend analyses (Figure 1, Figure 2, Figure 3 and Figure 4). This suggests that improvements in cancer control have been unevenly distributed across the Americas, reinforcing existing socioeconomic gradients in health outcomes.





4. Discussion


The present study provides a comprehensive assessment of genitourinary cancer burden across the Americas using GBD 2023 estimates, revealing persistent and, in some cases, widening socioeconomic disparities in incidence, mortality, and DALYs. A consistent and structurally relevant pattern emerged: higher-SDI regions exhibited elevated incidence alongside more favorable mortality and DALY outcomes, whereas lower-SDI regions experienced less favorable outcomes despite lower or moderate incidence [37]. This divergence highlights that differences in survival are not primarily driven by disease occurrence, but rather by inequities in healthcare access, early detection, and treatment capacity.



Prostate cancer exemplifies this imbalance [4]. While incidence was highest in high-income North America, mortality and DALYs remained disproportionately elevated in Latin America and the Caribbean. This geographic decoupling between incidence and mortality suggests that detection alone is insufficient to reduce disease burden in the absence of effective treatment pathways. In high-SDI settings, declining mortality likely reflects improvements in early detection, risk stratification, and access to definitive therapies. In contrast, in lower-SDI regions, later-stage diagnosis and constrained access to specialized care continue to limit survival gains [2,38]. Differences in prostate-specific antigen (PSA) [39] testing practices further contribute to divergent incidence trends, with more structured or intensive screening in high-income settings and more heterogeneous or opportunistic approaches elsewhere [40].



Interpretation of prostate cancer incidence patterns requires consideration of contemporary diagnostic practices. Higher incidence rates in high-SDI settings may partly reflect greater use of prostate-specific antigen (PSA) testing, multiparametric magnetic resonance imaging (mpMRI), and increased detection of low-risk disease. Current European guidelines advocate risk-adapted diagnostic pathways incorporating PSA assessment, MRI-based triage, and selective biopsy strategies, while active surveillance is recommended for many patients with low-risk tumors to reduce overtreatment [41,42]. Therefore, higher incidence in more developed settings should not necessarily be interpreted as a greater underlying disease burden.



Testicular cancer revealed a particularly important and counterintuitive pattern. Despite being one of the most curable solid malignancies, mortality and DALY trends remained unfavorable in several lower-SDI settings. Contrary to expectations, survival gains were largely confined to high-SDI regions, while Latin America and the Caribbean showed increases in both incidence and mortality. This finding underscores that the prognosis of testicular cancer is highly dependent on timely diagnosis and access to standardized treatment protocols, including tumor marker assessment and chemotherapy. The persistence of elevated mortality in lower-resource settings may be consistent with differences in healthcare delivery, access to specialized care, follow-up systems, and treatment implementation rather than limitations in the effectiveness of currently available therapies [43]. The unfavorable mortality patterns observed for testicular cancer in several countries of Latin America and the Caribbean contrast with trends reported in Europe. Bray et al. documented continued increases in testicular cancer incidence accompanied by sustained declines in mortality across 22 European countries, suggesting that improvements in early diagnosis, access to cisplatin-based therapies, and specialized oncologic care have translated into substantial survival gains. In contrast, our findings indicate that mortality reductions in the Americas have been less uniform, particularly in lower-SDI settings, highlighting persistent inequalities in access to cancer care and treatment outcomes [44].



Testicular cancer deserves particular attention because survival rates should approach 100% for many patients diagnosed with stage I disease when contemporary management is available [45,46,47]. Current clinical practice relies on risk-adapted surveillance protocols, serum tumor marker assessment, cro ss-sectional imaging, and highly effective cisplatin-based salvage therapies [45,46]. Therefore, the persistence of unfavorable mortality trends in some lower-SDI settings is clinically meaningful and may be consistent with differences in access to specialized multidisciplinary care, follow-up programs, and treatment delivery.



Bladder and kidney cancers further reinforced the presence of asymmetric epidemiological transitions across the region. For bladder cancer, important clinical distinctions exist between non-muscle-invasive bladder cancer (NMIBC) and muscle-invasive bladder cancer (MIBC), which differ substantially in prognosis and management [48,49]. Population-level disparities may be influenced by differences in tobacco exposure, occupational carcinogen exposure, timely evaluation of hematuria, access to cystoscopy and pathology services, accurate staging, and availability of intravesical and definitive treatments [50,51]. In high-SDI settings, stable or declining mortality alongside relatively high incidence suggests improvements in early detection and clinical management. In contrast, in lower-SDI regions, increasing incidence without proportional declines in mortality indicates a growing mismatch between disease occurrence and survival gains [52]. This divergence likely reflects combined effects of differential exposure to risk factors, limited diagnostic capacity, and restricted access to effective treatment.



For kidney cancer, established risk factors include tobacco use, obesity, hypertension, and metabolic disorders. Furthermore, increasing incidence in high-SDI settings may partly reflect the widespread use of abdominal imaging, which facilitates the incidental detection of asymptomatic renal masses [34,53]. Importantly, current clinical guidelines do not recommend population-based screening for renal cell carcinoma because available evidence does not demonstrate a favorable balance between benefits and harm, leading to the detection of incidental and potentially indolent tumors [54]. However, the simultaneous decline in mortality suggests that improvements in clinical management have offset the potential harms of overdiagnosis. In lower-SDI regions, where diagnostic and treatment infrastructure is more limited, rising incidence is more likely to translate into increased mortality and DALY burden, reinforcing existing inequalities [54]. Taken together, these findings highlight that the burden of genitourinary cancers in the Americas is shaped less by biological differences and more by structural determinants of health. Access to timely diagnosis, availability of specialized oncologic care, and health system capacity appear to be the primary drivers of the observed disparities. Importantly, the consistent pattern across all four cancer types suggests that these inequities are systemic rather than disease-specific.



From a public health perspective, these results underscore the need for context-specific and resource-sensitive cancer control strategies. In high-SDI settings, priorities may include optimizing diagnostic pathways to minimize overdiagnosis and overtreatment while maintaining high survival rates. In contrast, in lower-SDI regions, the primary challenge remains strengthening health system capacity, particularly by improving access to early diagnosis, ensuring availability of essential medicines, and expanding access to evidence-based treatment [5]. Given the high curability of testicular cancer and the relatively favorable prognosis of many prostate cancers when detected early, substantial reductions in mortality could be achieved through targeted improvements in care delivery.



Future projections indicate that cancer burden in low- and middle-income countries will continue to rise due to population growth, ageing, and increasing exposure to risk factors associated with urbanization and industrialization. While high-income countries have achieved meaningful reductions in mortality, these gains have not been equitably distributed. Closing this gap will require coordinated efforts to integrate effective diagnostic strategies, strengthen oncology services, and ensure equitable access to high-quality care across the region [5].



Beyond regional and SDI-level patterns, substantial heterogeneity was observed across individual countries in the Americas. Bermuda and Dominica consistently exhibited some of the highest prostate cancer incidence rates, whereas Dominica and Trinidad and Tobago showed the highest mortality and DALY burdens. For kidney cancer, Uruguay recorded the highest incidence and mortality rates, while the United States exhibited the highest bladder cancer incidence and Greenland the highest bladder cancer mortality. Similarly, testicular cancer incidence was concentrated in high-income settings, whereas mortality and DALY burdens remained disproportionately elevated in several Latin American and Caribbean countries. These findings suggest that disparities in genitourinary cancer burden are influenced not only by broad socioeconomic gradients but also by country-specific differences in healthcare infrastructure, access to early diagnosis, treatment availability, cancer control policies, and population risk-factor profiles. Detailed country-level estimates for all 38 countries and territories are presented in the Supplementary Materials (Tables S2–S15).



Comparisons with Europe provide additional context for interpreting the disparities observed across the Americas. Similar to our findings, several European countries report higher incidence rates of prostate, kidney, and bladder cancers in more developed settings, partly attributable to greater diagnostic intensity, population aging, and wider access to screening and imaging technologies [2,13,55]. However, Europe generally exhibits lower mortality-to-incidence ratios and more favorable survival outcomes, reflecting stronger healthcare infrastructure, earlier diagnosis, and broader access to specialized oncologic care [37,56]. These differences suggest that socioeconomic development alone does not fully explain variations in cancer outcomes; rather, the organization, accessibility, and quality of healthcare systems appear to play a fundamental role in reducing mortality and improving survival among patients with genitourinary malignancies [56,57].



This study has several strengths. By leveraging GBD 2023 estimates, we provide standardized and comparable data across 38 countries and territories, allowing for robust assessment of temporal trends and socioeconomic gradients from 1990 to 2023. The integration of incidence, mortality, and DALYs offers a multidimensional perspective on cancer burden, while the use of a fitted log-linear model allows for a detailed characterization of temporal changes. Adherence to GATHER guidelines further supports transparency and reproducibility.



However, several limitations should be considered. First, the ecological design precludes causal inference and is inherently susceptible to ecological fallacy. Therefore, associations observed at the population level should not be interpreted as reflecting individual-level risk relationships, and the findings should be regarded as correlational rather than causal. Second, country-level estimates may mask important subnational heterogeneity, particularly in large and socioeconomically diverse countries. Third, the GBD 2023 database does not provide information on tumor stage at diagnosis, histological grade, molecular characteristics, screening practices, treatment patterns, or healthcare utilization. Because GBD estimates are derived from population-level statistical modeling frameworks rather than individual patient records, stage-specific and grade-specific distributions cannot be obtained from the available dataset. Consequently, the present study was unable to evaluate regional differences according to disease stage or grade, which may contribute to the mortality disparities observed across the Americas. Fourth, GBD estimates are partially model-generated through frameworks such as CODEm and DisMod-MR 2.1. Although these approaches improve comparability across countries and help address data gaps, estimates for locations with sparse cancer registry coverage or incomplete mortality reporting may rely more heavily on statistical modeling and therefore remain subject to greater uncertainty. Consequently, findings from countries with limited underlying data should be interpreted with appropriate caution. Fifth, although GBD 2023 incorporates recent disruptions such as the COVID-19 pandemic, the specific impact of these factors on cancer detection, diagnosis, treatment, and outcomes could not be disentangled in the present analysis. Sixth, the present study focused primarily on age-standardized estimates to facilitate comparisons across countries, regions, and SDI groups. Consequently, age-specific patterns were not evaluated. In addition, kidney and bladder cancers were analyzed using sex-combined estimates, which may have obscured important biological, behavioral, and healthcare-related differences between males and females. Finally, although mortality-to-incidence ratios (MIRs) were calculated for global, regional, and SDI groupings, country-level MIRs were not separately presented because country-specific age-standardized incidence and mortality rates are already available in the Supplementary Materials. Presenting both measures would have resulted in substantial duplication of information. Nevertheless, the reported ASIR and ASMR values allow independent calculation and verification of MIRs for individual countries.



Despite these limitations, the present study provides one of the most comprehensive assessments of genitourinary cancer burden across the Americas using the most recent GBD 2023 estimates. An additional strength of this analysis is the formal evaluation of mortality-to-incidence ratios. Across all four genitourinary malignancies, MIRs exhibited a clear inverse relationship with socioeconomic development. High-SDI regions and high-income North America consistently demonstrated lower MIRs despite higher incidence rates, whereas low-SDI regions and Latin America and the Caribbean exhibited substantially higher MIRs [20,37]. Because MIR is widely regarded as a population-level surrogate indicator of cancer survival and healthcare system effectiveness, these findings support the interpretation that inequalities in access to screening, timely diagnosis, specialized treatment, and long-term follow-up remain important determinants of genitourinary cancer outcomes throughout the Americas [37,58].



Finally, some estimates were associated with relatively wide uncertainty intervals, particularly in locations with limited data availability. Consequently, small differences between countries, regions, or SDI categories should be interpreted with caution, especially when uncertainty intervals overlap.




5. Conclusions


Genitourinary cancer burden in the Americas shows persistent socioeconomic disparities. High-SDI regions benefit from improved detection and treatment, whereas lower-SDI settings face rising incidence without equivalent survival gains. Strengthening timely diagnosis and access to evidence-based care is essential to reduce mortality and DALYs. Given the high curability of testicular cancer and the manageable course of many prostate cancers, targeted improvements in healthcare delivery could yield rapid and cost-effective reductions in disease burden across the region.








Supplementary Materials


The following supporting information can be downloaded at: https://www.mdpi.com/article/10.3390/cancers18122016/s1, Table S1: Sociodemographic Index (SDI) groups by location; Table S2: incidence, mortality, and DALY counts of prostate cancer in the Americas, 2000–2023 (95% UI); Table S3: incidence, mortality, and DALY counts of testicular cancer in the Americas, 2000–2023 (95% UI); Table S4: incidence, mortality, and DALY counts of kidney cancer in the Americas by sex, 2000–2023 (95% UI); Table S5: incidence, mortality, and DALY counts of bladder cancer in the Americas by sex, 2000–2023 (95% UI); Table S6: Age-standardized incidence rates of prostate cancer in the Americas, 2000–2023 (95% UI); Table S7: Age-standardized incidence rates of testicular cancer in the Americas, 2000–2023 (95% UI); Table S8: Age-standardized incidence rates of kidney cancer in the Americas by sex, 2000–2023 (95% UI); Table S9: Age-standardized incidence rates of bladder cancer in the Americas by sex, 2000–2023 (95% UI); Table S10: Age-standardized mortality rates of prostate cancer in the Americas, 2000–2023 (95% UI); Table S11: Age-standardized mortality rates of testicular cancer in the Americas, 2000–2023 (95% UI); Table S12: Age-standardized mortality rates of kidney cancer in the Americas by sex, 2000–2023 (95% UI); Table S13: Age-standardized mortality rates of bladder cancer in the Americas by sex, 2000–2023 (95% UI); Table S14: Methodological approach used for annual percentage change (APC) estimation through to fitted log-linear model; Table S15: GATHER checklist for transparent reporting of health estimates; Table S16: Mortality-to-incidence ratios (MIRs) according to region and SDI level, 2023; Table S17: Interval-specific annual percentage changes (APCs) in age-standardized incidence, mortality, and disability-adjusted life year (DALY) rates for prostate, testicular, kidney, and bladder cancers across global, regional, and Sociodemographic Index (SDI) groups in the Americas; Figure S1: Interval-specific annual percentage changes (APCs) in age-standardized incidence, mortality, and disability-adjusted life year (DALY) rates for prostate cancer across global, regional, and Sociodemographic Index (SDI) groups in the Americas; Figure S2: Interval-specific annual percentage changes (APCs) in age-standardized incidence, mortality, and disability-adjusted life year (DALY) rates for testicular cancer across global, regional, and Sociodemographic Index (SDI) groups in the Americas; Figure S3: Interval-specific annual percentage changes (APCs) in age-standardized incidence, mortality, and disability-adjusted life year (DALY) rates for kidney cancer across global, regional, and Sociodemographic Index (SDI) groups in the Americas; Figure S4: Interval-specific annual percentage changes (APCs) in age-standardized incidence, mortality, and disability-adjusted life year (DALY) rates for bladder cancer across global, regional, and Sociodemographic Index (SDI) groups in the Americas.





Author Contributions


Conceptualization, I.D.-E.; methodology, J.G.-E., G.A.H.-F., I.G.-V., D.A.M.-G. and I.D.-E.; software, J.G.-E., G.A.H.-F., K.P.-U., J.D.-M., J.V.-R., G.C.-E., M.L.M.-F., F.R.-L., D.A.M.-G. and I.D.-E.; validation, J.G.-E., G.A.H.-F., J.D.-M., G.C.-E., M.L.M.-F., F.R.-L., A.R.-H. and D.A.M.-G.; formal analysis, J.G.-E. and A.R.-H.; investigation, K.P.-U., J.D.-M. and C.M.H.-S.; resources, K.P.-U., J.D.-M., C.M.H.-S., J.V.-R., I.P.R.-S., M.L.M.-F., I.G.-V., F.R.-L., A.R.-H. and D.A.M.-G.; data curation, K.P.-U., C.M.H.-S., J.V.-R., G.C.-E., I.P.R.-S., F.R.-L. and A.R.-H.; writing—original draft preparation, G.A.H.-F. and I.D.-E.; writing—review and editing, G.A.H.-F. and I.D.-E.; visualization, J.G.-E., G.A.H.-F. and I.D.-E.; supervision, I.P.R.-S., I.G.-V. and I.D.-E.; project administration, I.D.-E.; funding acquisition, I.D.-E. All authors have read and agreed to the published version of the manuscript.




Funding


This research received no external funding.




Institutional Review Board Statement


According to international ethical guidelines, including the Declaration of Helsinki and commonly accepted standards for research involving publicly available de-identified datasets, studies based solely on secondary analysis of anonymized public data are generally exempt from ethics committee review and informed consent requirements. This study used exclusively secondary, publicly available, anonymized, and aggregated data from the Global Burden of Disease (GBD) 2023 database available through the Global Health Data Exchange (GHDx), http://ghdx.healthdata.org. No individual-level identifiable information was accessed, and no human participants were directly involved. Therefore, institutional ethics committee approval was not required.




Informed Consent Statement


Patient consent was waived because the study used only publicly available de-identified secondary data and involved no direct interaction with human participants.




Data Availability Statement


All data are publicly available via GBD 2023 on the Global Health Data Exchange (http://ghdx.healthdata.org). Analytical code available from corresponding author upon request.




Acknowledgments


The authors have reviewed and edited the output and take full responsibility for the content of this publication. The authors thank the Institute for Health Metrics and Evaluation (IHME) for making GBD data publicly accessible.




Conflicts of Interest


The authors declare no conflicts of interest.




References


	



Huang, Q.; Yang, J.; Liu, G.X.; Zi, H.; Tang, S.D.; Jia, H.C.; Li, W.; Xu, X.F.; Zeng, X.T. Changes in Disease Burden and Global Inequalities in Bladder, Kidney and Prostate Cancers from 1990 to 2019: A Comparative Analysis Based on the Global Burden of Disease Study 2019. BMC Public Health 2024, 24, 891. [Google Scholar] [CrossRef] [PubMed]

	



Bray, F.; Laversanne, M.; Sung, H.; Ferlay, J.; Siegel, R.L.; Soerjomataram, I.; Jemal, A. Global Cancer Statistics 2022: GLOBOCAN Estimates of Incidence and Mortality Worldwide for 36 Cancers in 185 Countries. CA Cancer J. Clin. 2024, 74, 229–263. [Google Scholar] [CrossRef] [PubMed]

	



World Health Organization. Global Cancer Burden Growing, Amidst Mounting Need for Services. Available online: https://www.who.int/news/item/01-02-2024-global-cancer-burden-growing--amidst-mounting-need-for-services (accessed on 7 June 2026).

	



Cao, W.; Qin, K.; Li, F.; Chen, W. Socioeconomic Inequalities in Cancer Incidence and Mortality: An Analysis of GLOBOCAN 2022. Chin. Med. J. 2024, 137, 1407–1413. [Google Scholar] [CrossRef] [PubMed]

	



dos-Santos-Silva, I.; Gupta, S.; Orem, J.; Shulman, L.N. Global Disparities in Access to Cancer Care. Commun. Med. 2022, 2, 31. [Google Scholar] [CrossRef] [PubMed]

	



Farmer, P.; Frenk, J.; Knaul, F.M.; Shulman, L.N.; Alleyne, G.; Armstrong, L.; Atun, R.; Blayney, D.; Chen, L.; Feachem, R.; et al. Expansion of Cancer Care and Control in Countries of Low and Middle Income: A Call to Action. Lancet 2010, 376, 1186–1193. [Google Scholar] [CrossRef] [PubMed]

	



Flores, Y.N.; Roberton, T.; Toledano, M.T.; Machado, C.J.; Hernández, A.L.; García Mora, C.A.; Maceira, D.; Noonan, C.M.; Prado, A.M.; Samuels, T.A.; et al. The Role of Demographic and Epidemiologic Transitions on Growing Health Expenditures in Latin America and the Caribbean: A Descriptive Study. Lancet Reg. Health Am. 2025, 44, 101070. [Google Scholar] [CrossRef] [PubMed]

	



Li, S.; He, Y.; Liu, J.; Chen, K.; Yang, Y.; Tao, K.; Yang, J.; Luo, K.; Ma, X. An Umbrella Review of Socioeconomic Status and Cancer. Nat. Commun. 2024, 15, 9993. [Google Scholar] [CrossRef] [PubMed]

	



Kocarnik, J.M.; Compton, K.; Dean, F.E.; Fu, W.; Gaw, B.L.; Harvey, J.D.; Henrikson, H.J.; Lu, D.; Pennini, A.; Xu, R.; et al. Cancer Incidence, Mortality, Years of Life Lost, Years Lived With Disability, and Disability-Adjusted Life Years for 29 Cancer Groups From 2010 to 2019: A Systematic Analysis for the Global Burden of Disease Study 2019. JAMA Oncol. 2022, 8, 420–444. [Google Scholar] [CrossRef] [PubMed]

	



Liu, X.; Jiang, H. The Global, Regional, and National Prostate Cancer Burden and Trends from 1990 to 2021, Results from the Global Burden of Disease Study 2021. Front. Public Health 2025, 13, 1553747. [Google Scholar] [CrossRef] [PubMed]

	



Li, D.; Zhao, H.; Fan, S.; Bai, J.; Guo, L.; You, J.; Li, W.; Xu, X. Global and Regional Burden of Kidney Cancer from 1990 to 2021: Analysis and Future Predictions Based on Global Burden of Disease Study. BMC Cancer 2025, 25, 1661. [Google Scholar] [CrossRef] [PubMed]

	



Lin, X.; Zhi, Y. Global Epidemiological Trends in Prostate Cancer Burden: A Comprehensive Analysis from Global Burden of Disease Study 2021. Transl. Androl. Urol. 2025, 14, 1238–1252. [Google Scholar] [CrossRef] [PubMed]

	



Leung, D.K.W.; Wong, C.H.M.; Ko, I.C.H.; Siu, B.W.H.; Liu, A.Q.Y.; Meng, H.Y.H.; Yuen, S.K.K.; Chen, S.; Hu, Q.; Ng, C.F.; et al. Global Trends in the Incidence, Mortality, and Risk-Attributable Deaths for Prostate, Bladder, and Kidney Cancers: A Systematic Analysis from the Global Burden of Disease Study 2021. Eur. Urol. Oncol. 2025, 8, 1533–1543. [Google Scholar] [CrossRef] [PubMed]

	



Greiman, A.K.; Rosoff, J.S.; Prasad, S.M. Association of Human Development Index with Global Bladder, Kidney, Prostate and Testis Cancer Incidence and Mortality. BJU Int. 2017, 120, 799–807. [Google Scholar] [CrossRef] [PubMed]

	



Zhang, Y.; Wang, P.; Jia, Z.; Zheng, Z.; Wang, J.; Liang, H. Global Burden and Risk Factors of Male Cancers from 1990 to 2021, with Forecasts to 2040. Sci. Rep. 2025, 15, 5123. [Google Scholar] [CrossRef] [PubMed]

	



Hu, Z.; Zeng, D.; Zhao, X.; Luo, Y.; Li, Z.; You, W.; Zhao, J.; Xiao, S.; Yu, B.; Su, H.; et al. Global Disparities and Temporal Trends in Prostate, Bladder, and Kidney Cancer Burden Among Men: A Systematic Analysis of 204 Countries (1990–2021). Cancer Control 2025, 32, 10732748251411011. [Google Scholar] [CrossRef]

	



Su, X.; Chen, F.; Shi, Z.; Tao, Y.; Han, X.; Xue, L. Global Insight of Early-Onset Genitourinary Cancers in Adolescents and Adults from 1990 to 2021: Temporal Trends and Health Inequalities Analyses. World J. Surg. Oncol. 2025, 23, 208. [Google Scholar] [CrossRef] [PubMed]

	



Zhang, Z.; Xie, Y.; Liu, L.; Wang, Y.; Li, S.; Chen, L.; Zeng, X.; Zhu, Y.; Zhang, Y.; Xiao, Y.; et al. Global, Regional, and National Burden of Genitourinary Cancers in 204 Countries and Territories, 1990–2021: A Systematic Analysis for the Global Burden of Disease Study 2021. J. Natl. Cancer Cent. 2025, 5, 330. [Google Scholar] [CrossRef] [PubMed]

	



Schumacher, A.E.; Zheng, P.; Barber, R.M.; Bhoomadevi, A.; Aalipour, M.A.; Aalruz, H.; Ababneh, H.S.; Abaraogu, U.O.; Abbafati, C.; Abbas, N.; et al. Global Age-Sex-Specific All-Cause Mortality and Life Expectancy Estimates for 204 Countries and Territories and 660 Subnational Locations, 1950–2023: A Demographic Analysis for the Global Burden of Disease Study 2023. Lancet 2025, 406, 1731–1810. [Google Scholar] [CrossRef]

	



Naghavi, M.; Kyu, H.H.; Bhoomadevi, A.; Aalipour, M.A.; Aalruz, H.; Ababneh, H.S.; Abafita, B.J.; Abaraogu, U.O.; Abbafati, C.; Abbasi, M.; et al. Global Burden of 292 Causes of Death in 204 Countries and Territories and 660 Subnational Locations, 1990–2023: A Systematic Analysis for the Global Burden of Disease Study 2023. Lancet 2025, 406, 1811–1872. [Google Scholar] [CrossRef] [PubMed]

	



Abbafati, C.; Abbas, K.M.; Abbasi, M.; Abbasifard, M.; Abbasi-Kangevari, M.; Abbastabar, H.; Abd-Allah, F.; Abdelalim, A.; Abdollahi, M.; Abdollahpour, I.; et al. Global Burden of 369 Diseases and Injuries in 204 Countries and Territories, 1990–2019: A Systematic Analysis for the Global Burden of Disease Study 2019. Lancet 2020, 396, 1204–1222. [Google Scholar] [CrossRef]

	



Naghavi, M.; Ong, K.L.; Aali, A.; Ababneh, H.S.; Abate, Y.H.; Abbafati, C.; Abbasgholizadeh, R.; Abbasian, M.; Abbasi-Kangevari, M.; Abbastabar, H.; et al. Global Burden of 288 Causes of Death and Life Expectancy Decomposition 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, 2100–2132. [Google Scholar] [CrossRef] [PubMed]

	



National Cancer Institute; National Institutes of Health; U.S. Department of Health and Human Services. Methodology for Characterizing Trends. In Cancer Trends Progress Report; NCI: Rockville, MD, USA, 2001. Available online: https://progressreport.cancer.gov/methodology (accessed on 7 June 2026).

	



Spartiati, A.; Demetriou, A.; Scoutellas, V.; Christophi, C.A.; Makris, K.C. Temporal Trends of Cancer Incidence Rates for the Most Frequent Cancer Sites in Cyprus (2004–2017). Cancer Rep. 2024, 7, e2000. [Google Scholar] [CrossRef] [PubMed]

	



da Silva, J.M.N.; Diaz-Quijano, F.A.; Sanchez, M.N.; Ramalho, W.M. Projecting Tuberculosis Control Progress in Metropolitan and Non-Metropolitan Areas of Brazil, 2001–2035: A Bayesian Age-Period-Cohort Analysis. Infect. Dis. Poverty 2025, 14, 125. [Google Scholar] [CrossRef] [PubMed]

	



Stark, B.A.; DeCleene, N.K.; Desai, E.C.; Hsu, J.M.; Johnson, C.O.; Lara-Castor, L.; LeGrand, K.E.; Bhoomadevi, P.; Aalipour, M.A.; Aalruz, H.; et al. Global, Regional, and National Burden of Cardiovascular Diseases and Risk Factors in 204 Countries and Territories, 1990–2023. J. Am. Coll. Cardiol. 2025, 86, 2167–2243. [Google Scholar] [CrossRef]

	



Dwyer-Lindgren, L.; Kendrick, P.; Baumann, M.M.; Li, Z.; Schmidt, C.; Sylte, D.O.; Daoud, F.; La Motte-Kerr, W.; Aldridge, R.W.; Bisignano, C.; et al. Disparities in Wellbeing in the USA by Race and Ethnicity, Age, Sex, and Location, 2008–21: An Analysis Using the Human Development Index. Lancet 2024, 404, 2261–2277. [Google Scholar] [CrossRef] [PubMed]

	



WHO Library Cataloguing-in-Publication Data ICD-10 Version:2019. Available online: https://icd.who.int/browse10/2019/en (accessed on 4 May 2026).

	



Stevens, G.A.; Alkema, L.; Black, R.E.; Boerma, J.T.; Collins, G.S.; Ezzati, M.; Grove, J.T.; Hogan, D.R.; Hogan, M.C.; Horton, R.; et al. Guidelines for Accurate and Transparent Health Estimates Reporting: The GATHER Statement. Lancet 2016, 388, e19–e23. [Google Scholar] [CrossRef] [PubMed]

	



Global Burden of Disease Study 2023 (GBD 2023) Sources. Available online: https://sources.healthdata.org/collection/sources-2023 (accessed on 22 February 2026).

	



Institute for Health Metrics and Evaluation Search. GHDx. Available online: https://ghdx.healthdata.org/search/site/cancer (accessed on 4 May 2026).

	



Hay, S.I.; Ong, K.L.; Santomauro, D.F.; Bhoomadevi, A.; Aalipour, M.A.; Aalruz, H.; Ababneh, H.S.; Abaraogu, U.O.; Abate, B.B.; Abbafati, C.; et al. Burden of 375 Diseases and Injuries, Risk-Attributable Burden of 88 Risk Factors, and Healthy Life Expectancy in 204 Countries and Territories, Including 660 Subnational Locations, 1990–2023: A Systematic Analysis for the Global Burden of Disease Study 2023. Lancet 2025, 406, 1873–1922. [Google Scholar] [CrossRef] [PubMed]

	



Martinez, R.; Muñoz-Venturelli, P.; Ordunez, P.; Fregni, F.; Abanto, C.; Alet, M.; Alvarez, T.F.; Amaya, P.; Ameriso, S.; Arauz, A.; et al. Risk and Impact of Stroke across 38 Countries and Territories of the Americas from 1990 to 2021: A Population-Based Trends Analysis from the Global Burden of Disease Study 2021. Lancet Reg. Health Am. 2025, 43, 101017. [Google Scholar] [CrossRef] [PubMed]

	



Scelo, G.; Larose, T.L. Epidemiology and Risk Factors for Kidney Cancer. J. Clin. Oncol. 2018, 36, 3574. [Google Scholar] [CrossRef] [PubMed]

	



Nelson, R.G.; Pankratz, V.S.; Ghahate, D.M.; Bobelu, J.; Faber, T.; Shah, V.O. Home-Based Kidney Care, Patient Activation, and Risk Factors for CKD Progression in Zuni Indians. Clin. J. Am. Soc. Nephrol. 2018, 13, 1801–1809. [Google Scholar] [CrossRef] [PubMed]

	



Grabe-Heyne, K.; Henne, C.; Mariappan, P.; Geiges, G.; Pöhlmann, J.; Pollock, R.F. Intermediate and High-Risk Non-Muscle-Invasive Bladder Cancer: An Overview of Epidemiology, Burden, and Unmet Needs. Front. Oncol. 2023, 13, 1170124. [Google Scholar] [CrossRef] [PubMed]

	



Force, L.M.; Kocarnik, J.M.; May, M.L.; Bhangdia, K.; Crist, A.; Penberthy, L.; Pritchett, N.; Acheson, A.; Deitesfeld, L.; Bhoomadevi, A.; et al. The Global, Regional, and National Burden of Cancer, 1990–2023, with Forecasts to 2050: A Systematic Analysis for the Global Burden of Disease Study 2023. Lancet 2025, 406, 1565–1586. [Google Scholar] [CrossRef] [PubMed]

	



Pinsky, P.F.; Parnes, H. Screening for Prostate Cancer. N. Engl. J. Med. 2023, 388, 1405–1414. [Google Scholar] [CrossRef] [PubMed]

	



Schafer, E.J.; Laversanne, M.; Sung, H.; Soerjomataram, I.; Briganti, A.; Dahut, W.; Bray, F.; Jemal, A. Recent Patterns and Trends in Global Prostate Cancer Incidence and Mortality: An Update. Eur. Urol. 2025, 87, 302–313. [Google Scholar] [CrossRef] [PubMed]

	



James, N.D.; Tannock, I.; N’Dow, J.; Feng, F.; Gillessen, S.; Ali, S.A.; Trujillo, B.; Al-Lazikani, B.; Attard, G.; Bray, F.; et al. The Lancet Commission on Prostate Cancer: Planning for the Surge in Cases. Lancet 2024, 403, 1683–1722. [Google Scholar] [CrossRef] [PubMed]

	



Guo, E.; Xu, L.; Zhang, D.; Zhang, J.; Zhang, X.; Bai, X.; Chen, L.; Peng, Q.; Zhang, G.; Jin, Z.; et al. Diagnostic Performance of MRI in Detecting Prostate Cancer in Patients with Prostate-Specific Antigen Levels of 4–10 Ng/ML: A Systematic Review and Meta-Analysis. Insights Imaging 2024, 15, 147. [Google Scholar] [CrossRef] [PubMed]

	



Sonn, G.A.; Fan, R.E.; Ghanouni, P.; Wang, N.N.; Brooks, J.D.; Loening, A.M.; Daniel, B.L.; To’o, K.J.; Thong, A.E.; Leppert, J.T. Prostate Magnetic Resonance Imaging Interpretation Varies Substantially Across Radiologists. Eur. Urol. Focus 2019, 5, 592–599. [Google Scholar] [CrossRef] [PubMed]

	



Macleod, L.C.; Cannon, S.S.; Ko, O.; Schade, G.R.; Wright, J.L.; Lin, D.W.; Holt, S.K.; Gore, J.L.; Dash, A. Disparities in Access and Regionalization of Care in Testicular Cancer. Clin. Genitourin. Cancer 2018, 16, e785–e793. [Google Scholar] [CrossRef] [PubMed]

	



Bray, F.; Richiardi, L.; Ekbom, A.; Pukkala, E.; Cuninkova, M.; Møller, H. Trends in Testicular Cancer Incidence and Mortality in 22 European Countries: Continuing Increases in Incidence and Declines in Mortality. Int. J. Cancer 2006, 118, 3099–3111. [Google Scholar] [CrossRef] [PubMed]

	



Kraft, P.; Amiri, A.; Mousa, A.; Kaushal, S.; Bacon, H.; Glicksman, R.M.; Hamilton, R.J. Testicular Cancer: Diagnosis, Treatment, and Biomarker Advances. Res. Rep. Urol. 2026, 18, 511445. [Google Scholar] [CrossRef] [PubMed]

	



Stephenson, A.; Bass, E.B.; Bixler, B.R.; Daneshmand, S.; Kirkby, E.; Marianes, A.; Pierorazio, P.M.; Sharma, R.; Spiess, P.E. Diagnosis and Treatment of Early-Stage Testicular Cancer: AUA Guideline Amendment 2023. J. Urol. 2024, 211, 20–25. [Google Scholar] [CrossRef] [PubMed]

	



Pierorazio, P.M.; Albers, P.; Black, P.C.; Tandstad, T.; Heidenreich, A.; Nicolai, N.; Nichols, C. Non–Risk-Adapted Surveillance for Stage I Testicular Cancer: Critical Review and Summary [Figure Presented]. Eur. Urol. 2018, 73, 899–907. [Google Scholar] [CrossRef] [PubMed]

	



Schwarzova, L.; Varchulova Novakova, Z.; Danisovic, L.; Ziaran, S. Molecular Classification of Urothelial Bladder Carcinoma. Mol. Biol. Rep. 2023, 50, 7867. [Google Scholar] [CrossRef] [PubMed]

	



Matulewicz, R.S.; Steinberg, G.D. Non—Muscle-Invasive Bladder Cancer: Overview and Contemporary Treatment Landscape of Neoadjuvant Chemoablative Therapies. Rev. Urol. 2020, 22, 43. [Google Scholar] [PubMed]

	



Li, H.; Zeng, S.; Yang, C.; Yang, Y.; Cao, Z.; Hu, Z.; Xiao, Y.; Zhang, X.; Wang, W. Global, Regional, and National Burden and Trends of Bladder Cancer in Individuals Aged 55 Years and Older from 1990 to 2021: Findings from the Global Burden of Disease Study 2021. Int. J. Surg. 2025, 111, 8916–8933. [Google Scholar] [CrossRef] [PubMed]

	



Zi, H.; He, S.H.; Leng, X.Y.; Xu, X.F.; Huang, Q.; Weng, H.; Zhu, C.; Li, L.Y.; Gu, J.M.; Li, X.H.; et al. Global, Regional, and National Burden of Kidney, Bladder, and Prostate Cancers and Their Attributable Risk Factors, 1990–2019. Mil. Med. Res. 2021, 8, 60. [Google Scholar] [CrossRef] [PubMed]

	



Lee, Y.; Hong, S.; Kong, J.; Lee, S.; Lee, H.; Lee, J.; Kang, J.; Pizzol, D.; Hwang, H.S.; Yon, D.K. Global, Regional, and National Burden of Kidney Cancer, 1990 to 2021, and Projections to 2050: A Global Burden of Disease Study 2021. Medicine 2025, 104, e46059. [Google Scholar] [CrossRef] [PubMed]

	



Campi, R.; Rebez, G.; Klatte, T.; Roussel, E.; Ouizad, I.; Ingels, A.; Pavan, N.; Kara, O.; Erdem, S.; Bertolo, R.; et al. Effect of Smoking, Hypertension and Lifestyle Factors on Kidney Cancer—Perspectives for Prevention and Screening Programmes. Nat. Rev. Urol. 2023, 20, 669–681. [Google Scholar] [CrossRef] [PubMed]

	



Sohlberg, E.M.; Metzner, T.J.; Leppert, J.T. The Harms of Overdiagnosis and Overtreatment in Patients with Small Renal Masses: A Mini-Review. Eur. Urol. Focus 2019, 5, 943–945. [Google Scholar] [CrossRef] [PubMed]

	



European Commission ECIS—European Cancer Information System. Available online: https://ecis.jrc.ec.europa.eu/ (accessed on 7 June 2026).

	



European Commission European Cancer Inequalities Registry. Available online: https://cancer-inequalities.jrc.ec.europa.eu/ (accessed on 7 June 2026).

	



Stepien, M.; Rasero, F.R.; Ben, E.; Nicholl, C. Monitoring Inequalities in Cancer Prevention and Care in Europe. Eur. J. Public Health 2023, 33, ckad160.1679. [Google Scholar] [CrossRef]

	



Ko, L.C.; Gravina, N.; Berghausen, J.; Abdo, J. Rising Trends in Prostate Cancer Among Asian Men: Global Concerns and Diagnostic Solutions. Cancers 2025, 17, 1013. [Google Scholar] [CrossRef] [PubMed]








[image: Cancers 18 02016 g001] 





Figure 1. Temporal trends in age-standardized prostate cancer burden across global, regional, and Sociodemographic Index (SDI) groups, 2000–2023. (A) Annual percentage change (APC) in age-standardized mortality rates (ASMR). (B) APC in age-standardized incidence rates (ASIR). (C) APC in age-standardized disability-adjusted life year (DALY) rates. Points represent APC estimates derived from weighted log-linear regression models, and horizontal bars indicate 95% confidence intervals. The vertical dashed line indicates no temporal change (APC = 0). Negative APC values indicate decreasing trends over time, whereas positive APC values indicate increasing trends. SDI categories represent levels of socioeconomic development based on income, education, and fertility. High-income North America and high-SDI regions generally exhibited declining mortality and DALY trends despite relatively high incidence rates, whereas low-, low-middle-, and middle-SDI regions showed increasing incidence and less favorable mortality and DALY trajectories, highlighting persistent socioeconomic gradients in prostate cancer burden across the Americas. 
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Figure 2. Temporal trends in age-standardized testicular cancer burden across global, regional, and Sociodemographic Index (SDI) groups, 2000–2023. (A) Annual percentage change (APC) in age-standardized mortality rates (ASMR). (B) APC in age-standardized incidence rates (ASIR). (C) APC in age-standardized disability-adjusted life year (DALY) rates. Points represent APC estimates and horizontal bars represent 95% confidence intervals. The vertical dashed line indicates no temporal change (APC = 0). Positive APC values indicate increasing trends, whereas negative values indicate decreasing trends. Although testicular cancer is generally associated with favorable survival outcomes, incidence increased across nearly all SDI groups and regions. 
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Figure 3. Temporal trends in age-standardized kidney cancer burden across global, regional, and Sociodemographic Index (SDI) groups, 2000–2023. (A) Annual percentage change (APC) in age-standardized mortality rates (ASMR). (B) APC in age-standardized incidence rates (ASIR). (C) APC in age-standardized disability-adjusted life year (DALY) rates. Points represent APC estimates obtained from weighted log-linear regression analyses and horizontal bars indicate 95% confidence intervals. The vertical dashed line indicates no temporal change (APC = 0). Negative APC values indicate declining trends, whereas positive values indicate increasing trends over time. High-income North America and high-SDI regions generally showed declining incidence, mortality, and DALY rates. In contrast, Latin America and the Caribbean and lower-SDI regions exhibited increasing incidence, mortality, and DALY trends, indicating a growing burden of kidney cancer and persistent socioeconomic inequalities across the Americas. 
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Figure 4. Temporal trends in age-standardized bladder cancer burden across global, regional, and Sociodemographic Index (SDI) groups, 2000–2023. (A) Annual percentage change (APC) in age-standardized mortality rates (ASMR). (B) APC in age-standardized incidence rates (ASIR). (C) APC in age-standardized disability-adjusted life year (DALY) rates. Points represent APC estimates and horizontal bars indicate 95% confidence intervals. The vertical dashed line indicates no temporal change (APC = 0). Positive APC values indicate increasing trends, whereas negative values indicate decreasing trends over time. Most high-SDI regions demonstrated declining incidence, mortality, and DALY rates, whereas low-SDI and low-middle SDI settings experienced stable or increasing trends. Latin America and the Caribbean showed modest increases in incidence accompanied by limited reductions in mortality and DALYs, reflecting persistent disparities in bladder cancer outcomes across the Americas. 
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Table 1. Global, region and SDI. Cancer incidence, death, and DALY count and age-standardized rates.
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Cancer Type

	
Location

	
Incident Cases, 2023, in Thousands (95% UI)

	
Age-Standardized Incidence Rate/100,000, 2023 (95% UI)

	
Deaths, 2023, in Thousands (95% UI)

	
Age-Standardized Death Rate/100,000, 2023 (95% UI)

	
DALYs, 2023, in Thousands (95% UI)

	
Age-Standardized DALY Rate/100,000, 2023 (95% UI)






	
Prostate cancer, male

	
Global

	
1417 (1196–1634)

	
33.6 (28.5–38.6)

	
472 (415–530)

	
12.4 (10.8–13.9)

	
8907 (7865–10,012)

	
218.5 (192.6–244.9)




	
High-income North America

	
312 (251–337)

	
96.7 (77.8–116.2)

	
51 (44–57)

	
16.3 (13.9–18.5)

	
1025 (892–1147)

	
320.6 (279.2–358.9)




	
Latin America and the Caribbean

	
159 (129–192)

	
54.5 (44.2–65.6)

	
61 (56–65)

	
22.8 (20.6–24.5)

	
1127 (1042–1201)

	
395.9 (365.4–421.9)




	
High SDI

	
1021 (871–1184)

	
49.3 (42.0–57.1)

	
268 (238–289)

	
13.6 (12.0–14.7)

	
4858 (4393–5237)

	
239.2 (215.8–258.0)




	
High-middle SDI

	
186 (146–232)

	
19.6 (15.5–24.1)

	
76 (65–88)

	
8.9 (7.7–10.4)

	
1447 (1253–1690)

	
156.8 (136.2–183.4)




	
Middle SDI

	
63 (46–80)

	
16.9 (12.5–21.4)

	
32 (24–40)

	
10.2 (7.5–12.8)

	
656 (489–826)

	
180.0 (133.4–226.3)




	
Low-middle SDI

	
63 (47–82)

	
15.7 (11.8–20.1)

	
37 (27–47)

	
10.4 (7.8–13.5)

	
735 (547–956)

	
183.9 (137.2–237.9)




	
Low SDI

	
79 (54–110)

	
20.1 (13.8–28.1)

	
58 (39–82)

	
16.4 (11.0–23.3)

	
1194 (829–1713)

	
298.0 (205.4–424.6)




	
Testicular cancer, male

	
Global

	
100 (74.5–129.5)

	
2.4 (1.7–3.1)

	
11 (9.53–14.6)

	
0.28 (0.23–0.35)

	
587 (470–730)

	
14.2 (11.3–17.6)




	
High-income North America

	
13 (9–18)

	
7.3 (5.1–9.7)

	
6 (5–8)

	
0.30 (0.25–0.37)

	
35 (28–44)

	
18.1 (14.5–22.9)




	
Latin America and the Caribbean

	
15 (12–20)

	
5.2 (3.9–6.7)

	
2 (2–2)

	
0.71 (0.65–0.78)

	
115 (104–127)

	
38.0 (34.3–42.1)




	
High SDI

	
62 (45–79)

	
4.6 (3.3–5.8)

	
4 (4–5)

	
0.28 (0.26–0.30)

	
207 (185–233)

	
14.9 (13.4–16.9)




	
High-middle SDI

	
19 (14–26)

	
2.3 (1.7–3.0)

	
3 (2–3)

	
0.34 (0.29–0.40)

	
147 (125–174)

	
17.2 (14.6–20.3)




	
Middle SDI

	
6 (4–9)

	
1.1 (0.7–1.7)

	
1 (0.8–1.0)

	
0.25 (0.17–0.34)

	
57 (37–79)

	
11.5 (7.5–15.7)




	
Low-middle SDI

	
5 (3–8)

	
0.87 (0.5–1.3)

	
1 (0.8–2.0)

	
0.24 (0.15–0.35)

	
73 (60–85)

	
11.9 (7.4–17.5)




	
Low SDI

	
6 (3–10)

	
0.79 (0.43–1.3)

	
2 (1–3)

	
0.25 (0.15–0.39)

	
102 (58–157)

	
12.9 (7.4–19.9)




	
Kidney cancer, both sexes

	
Global

	
400 (347–465)

	
4.4 (3.8–5.2)

	
165 (146–179)

	
1.8 (1.6–1.9)

	
4061 (3600–4509)

	
45.5 (40.2–50.5)




	
High-income North America

	
65 (56–75)

	
10.6 (9.07–12.2)

	
20 (18–21)

	
2.9 (2.6–3.1)

	
440 (404–477)

	
71.2 (65.4–77.6)




	
Latin America and the Caribbean

	
31 (27–35)

	
4.7 (4.2–5.4)

	
14 (13–15)

	
2.19 (2.05–2.31)

	
396 (372–416)

	
60.81 (57.25–64.07)




	
High SDI

	
294 (254–332)

	
7.2 (6.2–8.1)

	
115 (104–123)

	
2.5 (2.3–2.7)

	
2544 (2335–2690)

	
62.1 (57.3–65.7)




	
High-middle SDI

	
56 (46–74)

	
2.9 (2.4–3.9)

	
24 (20–30)

	
1.20 (1.0–1.4)

	
664 (570–826)

	
34.08 (29.2–42.4)




	
Middle SDI

	
19 (15–24)

	
2.0 (1.6–2.6)

	
8 (6–10)

	
0.9 (0.7–1.1)

	
269 (205–334)

	
28.72 (22.03–35.34)




	
Low-middle SDI

	
14 (10–18)

	
1.4 (1.0–1.8)

	
7 (6–9)

	
0.8 (0.62–1.0)

	
246 (185–310)

	
24.02 (18.09–30.23)




	
Low SDI

	
16 (11–21)

	
1.3 (0.95–1.7)

	
9 (6–11)

	
0.8 (0.61–1.12)

	
331 (231–444)

	
25.92 (18.09–34.02)




	
Bladder cancer, both sexes

	
Global

	
572 (501–649)

	
6.2 (5.4–7.1)

	
233 (208–257)

	
2.6 (2.3–2.8)

	
4625 (4221–5130)

	
50.7 (46.2–56.3)




	
High-income North America

	
93 (79–105)

	
13.5 (11.5–15.2)

	
24 (22–26)

	
3.3 (3.0–3.6)

	
452 (410–488)

	
65.5 (59.8–70.7)




	
Latin America and the Caribbean

	
24 (21–27)

	
3.76 (3.2–4.2)

	
12 (11–13)

	
1.9 (1.7–2.0)

	
251 (234–264)

	
38.32 (35.7–40.3)




	
High SDI

	
412 (359–462)

	
9.0 (7.8–10.1)

	
156 (141–166)

	
3.2 (2.9–3.4)

	
2851 (2649–3012)

	
62.8 (58.7–66.4)




	
High-middle SDI

	
76 (65–89)

	
3.7 (3.2–4.4)

	
34 (30–39)

	
1.7 (1.5–1.9)

	
733 (658–826)

	
36.0 (32.4–40.6)




	
Middle SDI

	
32 (25–40)

	
3.7 (2.2–4.6)

	
14 (12–17)

	
1.7 (1.4–2.2)

	
348 (286–429)

	
39.33 (32.60–48.35)




	
Low-middle SDI

	
22 (15–29)

	
2.3 (1.7–3.1)

	
12 (8–16)

	
1.4 (1.0–1.8)

	
279 (201–374)

	
29.88 (21.51–40.13)




	
Low SDI

	
28 (20–39)

	
3.13 (2.2–4.3)

	
16 (11–23)

	
1.9 (1.3–2.8)

	
406 (287–572)

	
43.27 (30.47–61.14)








Global, regional, and Sociodemographic Index (SDI)-specific burden of prostate, testicular, kidney, and bladder cancers in 2023. Incident cases, deaths, and disability-adjusted life years (DALYs) are presented as counts in thousands with corresponding age-standardized rates per 100,000 population and 95% uncertainty intervals (UI). Estimates were obtained from the Global Burden of Disease (GBD) 2023 study. Age-standardized rates were calculated using the GBD world standard population to enable comparisons across regions and SDI categories.













 





Table 2. Temporal trends in age-standardized incidence, mortality, and disability-adjusted life year (DALY) rates for prostate, testicular, kidney, and bladder cancers across global, regional, and Sociodemographic Index (SDI) groups in the Americas, 2000–2023.
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Prostate Cancer






	
DALYs




	
Location

	
APC

	
LCL

	
UCL

	
N (years)




	
Global

	
−1.03

	
−1.15

	
−0.92

	
24




	
High SDI

	
−1.58

	
−1.68

	
−1.48

	
24




	
High-income North America

	
−1.70

	
−1.92

	
−1.48

	
24




	
High-middle SDI

	
−0.97

	
−1.07

	
−0.87

	
24




	
Latin America and the Caribbean

	
−0.63

	
−0.72

	
−0.53

	
24




	
Low SDI

	
0.61

	
0.40

	
0.83

	
24




	
Low-middle SDI

	
0.50

	
0.35

	
0.65

	
24




	
Middle SDI

	
0.38

	
0.29

	
0.48

	
24




	
Mortality




	
Location

	
APC

	
LCL

	
UCL

	
N (years)




	
Global

	
−1.15

	
−1.26

	
−1.03

	
24




	
High SDI

	
−1.68

	
−1.79

	
−1.56

	
24




	
High-income North America

	
−1.82

	
−2.05

	
−1.59

	
24




	
High-middle SDI

	
−1.21

	
−1.29

	
−1.13

	
24




	
Latin America and the Caribbean

	
−0.64

	
−0.74

	
−0.55

	
24




	
Low SDI

	
0.56

	
0.35

	
0.77

	
24




	
Low-middle SDI

	
0.55

	
0.44

	
0.67

	
24




	
Middle SDI

	
0.31

	
0.21

	
0.40

	
24




	
Incidence




	
Location

	
APC

	
LCL

	
UCL

	
N (years)




	
Global

	
−0.51

	
−0.60

	
−0.41

	
24




	
High SDI

	
−0.70

	
−0.81

	
−0.59

	
24




	
High-income North America

	
−1.41

	
−1.58

	
−1.24

	
24




	
High-middle SDI

	
0.25

	
0.13

	
0.37

	
24




	
Latin America and the Caribbean

	
0.28

	
0.17

	
0.39

	
24




	
Low SDI

	
1.20

	
0.95

	
1.45

	
24




	
Low-middle SDI

	
1.39

	
1.24

	
1.54

	
24




	
Middle SDI

	
1.35

	
1.23

	
1.46

	
24




	
Testicular Cancer




	
DALYs




	
Location

	
APC

	
LCL

	
UCL

	
N (years)




	
Global

	
−0.05

	
−0.29

	
0.19

	
24




	
High SDI

	
−0.82

	
−1.07

	
−0.56

	
24




	
High-income North America

	
0.45

	
0.14

	
0.77

	
24




	
High-middle SDI

	
4.58

	
4.35

	
4.91

	
24




	
Latin America and the Caribbean

	
2.60

	
2.35

	
2.84

	
24




	
Low SDI

	
0.27

	
−0.05

	
0.61

	
24




	
Low-middle SDI

	
0.34

	
0.18

	
0.51

	
24




	
Middle SDI

	
0.97

	
0.87

	
1.06

	
24




	
Mortality




	
Location

	
APC

	
LCL

	
UCL

	
N (years)




	
Global

	
−0.29

	
−0.54

	
−0.04

	
24




	
High SDI

	
−1.11

	
−1.36

	
−0.86

	
24




	
High-income North America

	
0.22

	
−0.05

	
0.50

	
24




	
High-middle SDI

	
0.39

	
0.01

	
0.77

	
24




	
Latin America and the Caribbean

	
2.17

	
1.92

	
2.42

	
24




	
Low SDI

	
0.30

	
−0.03

	
0.63

	
24




	
Low-middle SDI

	
0.37

	
0.21

	
0.54

	
24




	
Middle SDI

	
0.78

	
0.67

	
0.89

	
24




	
Incidence




	
Location

	
APC

	
LCL

	
UCL

	
N (years)




	
Global

	
0.95

	
0.79

	
1.12

	
24




	
High SDI

	
0.83

	
0.65

	
1.01

	
24




	
High-income North America

	
0.80

	
0.50

	
1.09

	
24




	
High-middle SDI

	
3.63

	
3.27

	
4.00

	
24




	
Latin America and the Caribbean

	
4.25

	
4.01

	
4.49

	
24




	
Low SDI

	
2.12

	
1.68

	
2.55

	
24




	
Low-middle SDI

	
2.28

	
2.11

	
2.44

	
24




	
Middle SDI

	
3.32

	
3.14

	
3.49

	
24




	
Kidney Cancer




	
DALYs




	
Location

	
APC

	
LCL

	
UCL

	
N (years)




	
Global

	
−0.81

	
−0.88

	
−0.73

	
24




	
High SDI

	
−1.20

	
−1.31

	
−1.09

	
24




	
High-income North America

	
−1.31

	
−1.40

	
−1.22

	
24




	
High-middle SDI

	
−0.11

	
−0.21

	
−0.01

	
24




	
Latin America and the Caribbean

	
0.61

	
0.52

	
0.70

	
24




	
Low SDI

	
0.90

	
0.81

	
0.99

	
24




	
Low-middle SDI

	
0.89

	
0.78

	
0.99

	
24




	
Middle SDI

	
0.68

	
0.57

	
0.79

	
24




	
Mortality




	
Location

	
APC

	
LCL

	
UCL

	
N (years)




	
Global

	
−0.62

	
−0.70

	
−0.53

	
24




	
High SDI

	
−0.83

	
−0.93

	
−0.72

	
24




	
High-income North America

	
−0.98

	
−1.08

	
−0.88

	
24




	
High-middle SDI

	
0.09

	
−0.01

	
0.20

	
24




	
Latin America and the Caribbean

	
0.84

	
0.75

	
0.92

	
24




	
Low SDI

	
0.86

	
0.78

	
0.95

	
24




	
Low-middle SDI

	
0.90

	
0.79

	
1.00

	
24




	
Middle SDI

	
0.95

	
0.81

	
1.08

	
24




	
Incidence




	
Location

	
APC

	
LCL

	
UCL

	
N (years)




	
Global

	
−0.17

	
−0.33

	
−0.01

	
24




	
High SDI

	
−0.26

	
−0.45

	
−0.06

	
24




	
High-income North America

	
−1.04

	
−1.19

	
−0.88

	
24




	
High-middle SDI

	
1.10

	
0.99

	
1.22

	
24




	
Latin America and the Caribbean

	
1.45

	
1.34

	
1.56

	
24




	
Low SDI

	
1.53

	
1.45

	
1.62

	
24




	
Low-middle SDI

	
1.55

	
1.43

	
1.67

	
24




	
Middle SDI

	
1.64

	
1.56

	
1.73

	
24




	
Bladder Cancer




	
DALYs




	
Location

	
APC

	
LCL

	
UCL

	
N (years)




	
Global

	
−1.16

	
−1.30

	
−1.03

	
24




	
High SDI

	
−1.36

	
−1.43

	
−1.29

	
24




	
High-income North America

	
−0.69

	
−0.85

	
−0.53

	
24




	
High-middle SDI

	
−1.14

	
−1.41

	
−0.86

	
24




	
Latin America and the Caribbean

	
−0.23

	
−0.28

	
−0.18

	
24




	
Low SDI

	
0.36

	
0.06

	
0.66

	
24




	
Low-middle SDI

	
0.12

	
−0.07

	
0.32

	
24




	
Middle SDI

	
−0.59

	
−0.96

	
−0.22

	
24




	
Mortality




	
Location

	
APC

	
LCL

	
UCL

	
N (years)




	
Global

	
−0.93

	
−1.05

	
−0.82

	
24




	
High SDI

	
−1.03

	
−1.09

	
−0.96

	
24




	
High-income North America

	
−0.29

	
−0.44

	
−0.14

	
24




	
High-middle SDI

	
−0.97

	
−1.23

	
−0.71

	
24




	
Latin America and the Caribbean

	
−0.10

	
−0.15

	
−0.05

	
24




	
Low SDI

	
0.31

	
0.04

	
0.58

	
24




	
Low-middle SDI

	
0.10

	
−0.07

	
0.28

	
24




	
Middle SDI

	
−0.32

	
−0.66

	
0.01

	
24




	
Incidence




	
Location

	
APC

	
LCL

	
UCL

	
N (years)




	
Global

	
−0.69

	
−0.76

	
−0.62

	
24




	
High SDI

	
−0.73

	
−0.80

	
−0.66

	
24




	
High-income North America

	
−0.66

	
−0.83

	
−0.48

	
24




	
High-middle SDI

	
−0.13

	
−0.40

	
0.13

	
24




	
Latin America and the Caribbean

	
0.19

	
0.13

	
0.25

	
24




	
Low SDI

	
0.78

	
0.44

	
1.12

	
24




	
Low-middle SDI

	
0.63

	
0.40

	
0.86

	
24




	
Middle SDI

	
0.34

	
−0.03

	
0.73

	
24








Annual percentage change (APC) in age-standardized incidence rates (ASIR), mortality rates, and disability-adjusted life year (DALY) rates for prostate, testicular, kidney, and bladder cancers across global, regional, and Sociodemographic Index (SDI) groups from 2000 to 2023. APC estimates are presented with corresponding lower confidence limits (LCL) and upper confidence limits (UCL) based on weighted log-linear regression models. Negative APC values indicate decreasing temporal trends, whereas positive APC values indicate increasing trends over time.
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