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Abstract 

Background The burden of common urologic diseases, including benign prostatic hyperplasia (BPH), urinary 
tract infections (UTI), urolithiasis, bladder cancer, kidney cancer, and prostate cancer, varies both geographically 
and within specific regions. It is essential to conduct a comprehensive and precise assessment of the global burden 
of urologic diseases.

Methods We obtained data on incidence, prevalence, mortality, and disability‑adjusted life‑years (DALYs) 
for the aforementioned urologic diseases by age, sex, location, and year from the Global Burden of Disease (GBD) 
2021. We analyzed the burden associated with urologic diseases based on socio‑demographic index (SDI) and attrib‑
utable risk factors. The trends in burden over time were assessed using estimated annual percentage changes (EAPC) 
along with a 95% confidence interval (CI).

Results In 2021, BPH and UTI were the leading causes of age‑standardized incidence rate (ASIR) and age‑stand‑
ardized prevalence rate (ASPR), with rates of 5531.88 and 2782.59 per 100,000 persons, respectively. Prostate cancer 
was the leading cause of both age‑standardized mortality rate (ASMR) and age‑standardized DALYs rate (ASDR), 
with rates of 12.63 and 217.83 per 100,000 persons, respectively. From 1990 to 2021, there was an upward trend 
in ASIR, ASPR, ASMR, and ASDR for UTI, while urolithiasis showed a downward trend. The middle and low‑middle 
SDI quintile levels exhibited higher incidence, prevalence, mortality, and DALYs related to UTI, urolithiasis, and BPH, 
while the high and high‑middle SDI quintile levels showed higher rates for the three cancers. The burden of these 
six urologic diseases displayed diverse age and sex distribution patterns. In 2021, a high body mass index (BMI) 
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contributed to 20.07% of kidney cancer deaths worldwide, while smoking accounted for 26.48% of bladder cancer 
deaths and 3.00% of prostate cancer deaths.

Conclusions The global burden of 6 urologic diseases presents a significant public health challenge. Urgent 
international collaboration is essential to advance the improvement of urologic disease management, encompass‑
ing the development of effective diagnostic screening tools and the implementation of high‑quality prevention 
and treatment strategies.

Keywords Benign prostatic hyperplasia (BPH), Urinary tract infections (UTI), Urolithiasis, Bladder cancer, Kidney 
cancer, Prostate cancer, Disability‑adjusted life‑years (DALYs), Burden of disease

Background
Benign prostatic hyperplasia (BPH), urinary tract infec-
tions (UTI), urolithiasis, bladder cancer, kidney cancer, 
and prostate cancer constitute the six prevalent urologic 
diseases [1]. These conditions not only impact patients’ 
quality of life but also reduce their life expectancy [2]. 
Managing these diseases requires substantial financial 
resources, often leading to a significant economic burden 
on patients, their families, and society as a whole [3]. As 
the global population grows older, the prevalence of uro-
logic diseases will continue to rise. However, the burden 
of these diseases varies across regions and within them. 
It is crucial to conduct a comprehensive and accurate 
assessment of the global disease burden posed by uro-
logic conditions.

In 2001, the Urologic Diseases in America project was 
launched to quantify the burden of urologic diseases in 
the United States, encompassing both their medical and 
financial impact [1]. In recent years, the Global Burden 
of Disease (GBD) studies have provided comprehensive 
data on the disease burden related to these diseases, serv-
ing as a foundation for health policy development [4, 5]. 
According to GBD 2019 findings, BPH exhibited the larg-
est increase (110.56%) in disability-adjusted life-years 
(DALYs) from 1990 to 2019, followed by UTI (68.89%) 
and urolithiasis (16.95%) [5]. According to the Global 
Cancer Statistics 2022, prostate cancer ranks as the sec-
ond most common cancer and the 5th leading cause of 
cancer mortality among men [6]. Additionally, bladder 
and kidney cancers are respectively ranked as the 9th and 
14th most commonly diagnosed cancers worldwide. Pre-
vious studies have indicated that there is significant vari-
ation in the burden of urologic diseases across different 
regions [4–6]. However, comprehensive and up-to-date 
epidemiological data on urologic diseases remain limited.

The GBD 2021 presents an updated dataset on the 
global burden of urologic diseases across 204 coun-
tries and territories from 1990 to 2021 [7–9]. Com-
pared to previous GBD studies, this cycle has integrated 
new available data sources and improved methodo-
logical approaches to offer the most current estimates. 
This study aims to present the incidence, prevalence, 

mortality, and DALYs of 6 urologic diseases as well as 
their evolving trends from 1990 to 2021. Our objective 
is to delineate the burden and trends of these diseases 
globally, regionally, and nationally, by socio-demographic 
index (SDI), age, sex, and their associated risk factors.

Methods
Data sources
The study used anonymized data from GBD 2021, a com-
prehensive database that measured the impact of 371 dis-
eases, 88 risk factors, and injuries across 5 SDI and 204 
countries and territories [7]. This information, accessible 
at https:// vizhub. healt hdata. org/ gbd- resul ts, was over-
seen by the Institute for Health Metrics and Evaluation 
at the University of Washington in the USA [7, 8]. The 
GBD 2021 findings were crucial for policymakers, pub-
lic health professionals, and researchers as they facili-
tated the identification of health disparities within and 
between populations, monitoring changes over time, 
gauging health advancements, and shaping strategies to 
address post-COVID-19 health inequalities [7, 9].

In our study, we obtained the incidence, prevalence, 
mortality, and DALY estimates for 3 benign diseases 
involving BPH, UTI, and urolithiasis, and for 3 urologic 
cancers including bladder cancer, kidney cancer, and 
prostate cancer. The death burden related to BPH was 
reported as 0 in the GBD study due to its chronic and 
non-fatal nature. In GBD 2021, data sources for the three 
benign urologic diseases included hospital discharges 
and claims. Additionally, a systematic literature review 
was used for urolithiasis estimation. Estimates by age, 
sex, year, and country were produced using a Bayesian 
meta-regression model named DisMod-MR 2.1 [5, 7]. 
Data sources for malignant cancers comprised house-
hold surveys, censuses, vital statistics, and other health-
related data sources. The Cause of Death Ensemble 
model was utilized to estimate cause-specific death rates 
[4, 8]. Disability weight (DW) represented the degree of 
health impairment or non-fatal disability, and years lived 
with disability (YLDs) were calculated as the total num-
ber of cases multiplied by the duration until remission or 
death, further multiplied by the DW [7, 10]. Years of life 
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lost (YLLs) were determined by multiplying the number 
of deaths by predicted life expectancy based on age, sex, 
location, and year. DALYs were computed by summing 
YLLs and YLDs (The DALYs for BPH were equivalent 
to YLD) [10]. The methodology employed in GBD 2021 
closely mirrors that of GBD 2019, with detailed descrip-
tions available elsewhere [11, 12].

The SDI served as a comprehensive indicator that 
reflects a country’s overall development status, consider-
ing parameters such as income per capita, average years 
of schooling, and fertility rates in younger females [4, 7]. 
The SDI ranged from 0 to 1 and was categorized into high 
(0.805129–1), high-middle (0.689504–0.805129), middle 
(0.607679–0.689504), low-middle (0.454743–0.607679), 
and low (0–0.454743) levels [13].

Definition of the six urologic diseases
In GBD 2021, all six urologic diseases were identified 
according to the International Classification of Dis-
eases (ICD), Tenth Revision (ICD-10), and ICD-9. For 
3 benign urologic diseases, BPH was defined as a non-
cancerous overgrowth of prostatic tissue that often leads 
to symptoms such as urinary retention, bladder outlet 
obstruction, or urinary tract infection (coded as N40–
N40.9, 600–600.91). UTI was defined as a kidney infec-
tion that can cause systemic symptoms like fever and 
weakness and may result in discomfort and difficulty 
with daily activities (coded as N10–N12.9, N13.6, N15, 
N15.1–N16.8, N30–N30.31, N30.8–N30.91, N34–N34.3, 
N39.0, 590–590.9, 595–595.81, 595.89–595.9, 597–597.9, 
599.0), while Urolithiasis was defined as the formation 
of stone anywhere along the genitourinary tract (coded 
as N20–N23.0, 592–592.9, 594–594.9) [5, 7]. Three uro-
logic cancers refer to malignancies affecting the organs of 
the genitourinary tract. In GBD 2021, the ICD-10 codes 
of these three urologic cancers were as follows: bladder 
cancer (C67–C67.9, 188–188.9, V10.51, V16.52, V76.3), 
kidney cancer (C64–C64.2, C64.9–C65.9, 189–189.1, 
189.5–189.6, 209.24), and prostate cancer (C61–C61.9, 
185–185.9, V10.46, V16.42, V76.44) [4, 5].

Attributable risk factors
The conceptual framework of comparative risk assess-
ment was developed to generate estimates of the burden 
attributable to risk factors, which were categorized into 
4 hierarchical levels. This study specifically focused on 
risks at level 4 [11]. In the GBD 2021 analysis, the pro-
cess of estimating risk factor burden involved a series of 
7 interconnected methodological procedures. Initially, 
the evaluation entailed estimating effect size by calculat-
ing the relative risk (RR) associated with specific health 
outcomes resulting from exposure to identified risk fac-
tors. Subsequently, data on exposure were collected and 

their distribution across risk factors was assessed using 
Bayesian statistical methodologies. Following this, Theo-
retical Minimum Risk Exposure Levels (TMRELs) were 
established based on cumulative epidemiological find-
ings. Then, population-attributable fractions (PAFs) were 
computed for each risk-outcome pairing to serve as a 
metric for assessing potential health improvements if 
risk exposure was reduced to the TMREL. Age-specific 
exposure values (SEVs) were then calculated to reflect the 
prevalence of exposure while adjusting for age-specific 
risk factors. Additionally, mediation factors were esti-
mated to address any potential overestimations in PAFs. 
Finally, attributable burden estimates were determined 
by multiplying PAF values with the deaths or DALYs for 
each specific combination of age group, sex, geographical 
location, and calendar year [14].

In our study, smoking was found to be a risk factor for 
prostate cancer. Additionally, both smoking and high 
fasting plasma glucose (FPG) were identified as risk fac-
tors for bladder cancer. Furthermore, kidney cancer was 
found to be associated with smoking, high body mass 
index (BMI), and occupational exposure to trichloro-
ethylene. High BMI was defined as a BMI greater than 
20–23  kg/m2 for individuals aged 20  years and above, 
while high FPG was categorized as any level above 4.9–
5.3 mmol/L. Current smokers were defined as individu-
als who currently use any tobacco product that is smoked 
on a daily or occasional basis, while former smokers were 
those who had ceased using all smoked tobacco products 
for at least 6 months. Occupational exposure to trichlo-
roethylene was defined as the percentage of individuals 
aged 15 and older who have had previous occupational 
exposure to trichloroethylene at varying levels of inten-
sity [11].

Statistical analysis
Between 1990 and 2021, an analysis was conducted to 
assess the impact of burden from 6 different urologic dis-
eases. This analysis presented all estimates as counts, 
age-specific rates, and age-standardized rates (ASRs) per 
100,000 persons for disease burden. In the GBD 2021 
study, the ASR was calculated using the following for-
mula: ASR =

∑
A

i=1 aiwi
∑

A

i=1 wi

× 100, 000 , where  ai represents 

the ith age group and the number of populations (or 
weight wi) in the same age group i of the reference stand-
ard population [4]. The GBD standard population struc-
ture was utilized as a reference population to calculate 
ASRs [7]. All estimates for disease burden were presented 
as mean values with 95% uncertainty intervals (UIs), and 
the attributable burden of 3 types of urologic cancers to 
various risk factors was expressed as a percentage of total 
deaths (%) and DALYs (%) along with 95% UI. The 95% 
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UIs were displayed by the 25th and 95th ordered values 
across all 1000 draws. Additionally, we examined the cor-
relations between the health measures of these six uro-
logic diseases and the SDI. Trends over time were 
assessed using the estimated annual percentage changes 
(EAPC) with 95% confidence intervals (CIs), which was 
achieved through a linear regression model based on the 
equation Y = α + βx + ε, where Y was the natural loga-
rithm of ASR, X denoted the calendar year, and ε indi-
cated the error term. The EAPC was then determined as 
100 × [exp(β) − 1] [5, 15]. Statistical analysis and visual 
representation were performed using R software (version 
4.3.2) and Microsoft Excel (version 2019), with the R 
packages utilized including “ggplot2”, “RColorBrewer”, 
“patchwork”, and “ggrepel”.

Results
Global incidence, prevalence, mortality and DALYs
In 2021, the global incidence of BPH was 137.88 ×  105 
(95% UI 109.08–170.15), UTI was 4491.02 ×  105 (95% 
UI 4008.94–4998.43), and urolithiasis was 1059.84 ×  105 
(95% UI 883.49–1286.45). The age-standardized inci-
dence rate (ASIR) for UTI was the highest at 5531.88 per 
100,000 persons (95% UI 4965.44–6161.01) (Table  1). 
From 1990 to 2021, the ASIR for UTI exhibited an 
upward trend with EAPC of 0.15 (95% CI 0.10–0.20), 
while the ASIR for urolithiasis showed a decreasing trend 
with EAPC of − 0.87 (95% CI − 0.91 to − 0.84), and the 
ASIR for BPH demonstrated no statistically significant 
trend (Table 1, Fig. 1; Additional file 1: Table S1). In 2021, 
the global incidence of bladder cancer, kidney cancer, and 
prostate cancer was estimated at 5.40 ×  105 (95% UI 4.95–
5.83), 3.88 ×  105 (95% UI 3.65–4.07), and 13.24 ×  105 (95% 
UI 12.17–14.00), respectively, with the ASIR of prostate 
cancer (34.05 per 100,000 persons, 95% UI 31.27–36.00) 
higher than that of kidney cancer (4.52 per 100,000 per-
sons, 95% UI 4.26–4.75) and bladder cancers (6.35 per 
100,000 persons, 95% UI 5.80–6.85) (Table 1). From 1990 
to 2021, the ASIR of kidney cancer showed a signifi-
cant increasing trend with EAPC of 0.53 (95% CI 0.40–
0.66), while bladder cancer and prostate cancer showed 
decreasing trends with EAPC of − 0.36 (95% CI − 0.41 
to − 0.30) and − 0.06 (95% CI − 0.20 to 0.08) (Table  1, 
Fig. 1; Additional file 1: Table S2).

Globally, in 2021, there were 1125.02 ×  105 (95% UI 
881.32–1426.34) prevalence of BPH, with an age-stand-
ardized prevalence rate (ASPR) of 2782.59 (95% UI 
2191.58–3508.04) per 100,000 persons, surpassing the 
rates for UTI and urolithiasis (Table  1). From 1990 to 
2021, the ASPR for UTI exhibited a significant increasing 
trend (EAPC = 0.15, 95% CI 0.10–0.19), while urolithiasis 
showed a decreasing trend (EAPC =  − 0.87, 95% CI − 0.90 
to − 0.84) (Table 1; Additional file 1: Table S1 and Fig S1). 

In the same year, the global prevalence and ASPR of pros-
tate cancer exceeded those of bladder cancer and kidney 
cancer; and from 1990 to 2021, the ASPRs for all three 
urologic cancers demonstrated significant increasing 
trends, with kidney cancer showing the highest increase 
(EAPC = 0.98, 95% CI 0.80–1.16) (Table  1; Additional 
file 1: Table S2 and Fig. S1).

In 2021, an estimated 3.00 ×  105 (95% UI 2.68–3.24) 
mortality was attributed to UTI, and approximately 
0.18 ×  105 (95% UI 0.14–0.21) cases died from urolithia-
sis globally. The age-standardized mortality rate (ASMR) 
for UTI exhibited a positive trend (EAPC = 1.02, 95% 
CI 0.95–1.10), while the ASMR for urolithiasis showed 
a declining pattern (EAPC =  − 1.02, 95% CI − 1.24 
to − 0.80) over recent decades (Table 1; Additional file 1: 
Table  S1 and Fig. S2). In 2021, prostate cancer (12.63, 
95% UI 11.16–13.55) exhibited a significantly higher 
ASMR compared to the other two types of cancers. How-
ever, from 1990 to 2021, all three cancers showed declin-
ing trends in ASMR with EAPC of − 0.98 (95% CI − 1.03 
to − 0.94) for bladder cancer, − 0.14 (95% CI − 0.21 
to − 0.07) for kidney cancer and − 1.05 (95% CI − 1.14 
to − 0.95) for prostate cancer (Table  1; Additional file  1: 
Table S2 and Fig. S2).

Globally, UTI accounted for the highest number of 
DALYs among the three urologic benign diseases in 2021 
(68.48 ×  105, 95% UI 61.75–73.69), and it also exhib-
ited the highest positive EAPC of the age-standardized 
DALYs rate (ASDR, 0.42, 95% CI 0.35–0.49) (Table  1; 
Additional file 1: Table S1 and Fig. S3). Among cancers, 
prostate cancer had the highest ASDR value (217.83, 95% 
UI 192.65–235.53), and all three cancers demonstrated 
decreasing ASDR trends from 1990 to 2021, with bladder 
cancer showing the most significant EAPC (− 1.19, 95% 
CI − 1.24 to − 1.13) (Table  1; Additional file  1: Table  S2 
and Fig. S3).

Regional incidence, prevalence, mortality, and DALYs
When analyzed by geographic regions, East Asia and 
South Asia exhibited the highest number of incidence, 
prevalence, mortality, and DALYs of BPH, UTI, and 
urolithiasis in 2021. Specifically, East Asia had the high-
est incidence of BPH (33.96 ×  105, 95% UI 26.04–42.46), 
while South Asia recorded the highest incidence of 
UTI (1666.39 ×  105, 95% UI 1466.27–1873.36) and uro-
lithiasis (228.13 ×  105, 95% UI 185.92–281.74) (Table 2). 
Moreover, South Asia also had the highest prevalence 
of BPH (261.16 ×  105, 95% UI 192.77–339.67), UTI 
(31.69 ×  105, 95% UI 27.91–35.66), and urolithiasis 
(8.64 ×  105, 95% UI 7.01–10.65), as well as the high-
est death cases for UTI (0.80 ×  105, 95% UI 0.66–0.90) 
and urolithiasis (0.04 ×  105, 95% UI 0.02–0.06) (Addi-
tional file  1: Tables S3, S4). Furthermore, South Asia 
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exhibited the highest DALYs of BPH (5.17 ×  105, 95% 
UI 3.11–7.94), UTI (23.97 ×  105, 95% UI 20.00–26.87) 
and urolithiasis (1.66 ×  105, 95% UI 1.14–2.31) (Addi-
tional file 1: Table S5). In the year 2021, Eastern Europe 
exhibited the highest ASIR for BPH at a value of 661.12 
per 100,000 persons (95% UI 527.06–792.25), as well as 
the highest ASPR at 6262.23 per 100,000 persons (95% 

UI 4821.08–7834.28), and ASDR at 123.56 per 100,000 
persons (95% UI 75.40–185.08). Conversely, Tropi-
cal Latin America reported the highest ASIR for UTI 
(13,021.38 per 100,000 persons, 95% UI 11,715.27–
14,448.99), ASPR (248.35 per 100,000 persons, 95% UI 
223.35–276.03), ASMR (11.74 per 100,000 persons, 
95% UI 10.16–12.66) and ASDR (217.07 per 100,000 

Table 1 Global incidence, prevalence, mortality, and DALYs of 6 urologic diseases from 1990 to 2021

BPH benign prostatic hyperplasia, UTI urinary tract infections, DALYs disability-adjusted life-years, ASIR age-standardized incidence rate, ASPR age-standardized 
prevalence rate, ASMR age-standardized mortality rate, ASDR age-standardized DALYs rate, EAPC estimated annual percentage change, CI confidence interval, UI 
uncertainty intervals

Year BPH UTI Urolithiasis Bladder cancer Kidney cancer Prostate cancer

1990

 Incidence  
(×  105, 95% UI)

64.06 (50.00–79.95) 2698.15 (2417.07–
2992.89)

731.16 (604.47–
900.45)

2.60 (2.43–2.72) 1.60 (1.55–1.64) 5.06 (4.81–5.25)

 Prevalence 
(×  105, 95% UI)

507.06 (387.36–
656.93)

51.37 (46.11–56.88) 27.63 (22.67–33.75) 13.29 (12.49–13.84) 7.52 (7.28–7.71) 35.96 (34.45–37.05)

 Mortality  
(×  105, 95% UI)

– 1.03 (0.94–1.16) 0.11 (0.07–0.13) 1.23 (1.13–1.30) 0.77 (0.75–0.80) 2.12 (1.94 − 2.24)

 DALYs  
(×  105, 95% UI)

10.11 (6.06–15.56) 33.93 (30.33–37.19) 4.95 (3.79–6.10) 27.33 (24.72–28.94) 22.92 (21.9–23.86) 41.47 (37.54–44.02)

 ASIR (1/100,000, 
95% UI)

335.00 (262.28–
414.71)

5294.50 (4784.14–
5869.53)

1602.48 (1315.54–
1983.36)

6.90 (6.46–7.23) 3.89 (3.75–3.99) 32.64 (30.86–33.86)

 ASPR (1/100,000, 
95% UI)

2899.84 (2240.05–
3682.58)

100.96 (91.2–
111.55)

60.72 (49.44–74.41) 33.41 (31.49–34.81) 17.26 (16.76–17.67) 218.33 (208.48–
225.67)

 ASMR 
(1/100,000,  
95% UI)

– 2.84 (2.58–3.20) 0.29 (0.20–0.35) 3.51 (3.23–3.70) 1.99 (1.91–2.06) 16.35 (15.02–17.28)

 ASDR (1/100,000, 
95% UI)

57.48 (34.56–87.77) 74.98 (67.72–81.95) 11.38 (8.72–13.99) 71.05 (64.72–75.17) 53.02 (50.96–54.93) 275.30 (251.66–
292.14)

2021

 Incidence  
(×  105, 95% UI)

137.88 (109.08–
170.15)

4491.02 (4008.94–
4998.43)

1059.84 (883.49–
1286.45)

5.40 (4.95–5.83) 3.88 (3.65–4.07) 13.24 (12.17–14.00)

 Prevalence 
(×  105, 95% UI)

1125.02 (881.32–
1426.34)

85.61 (76.74–94.97) 40.21 (33.64–48.16) 30.26 (28.23–32.24) 19.61 (18.62–20.52) 103.88 (97.06–109.04)

 Mortality  
(×  105, 95% UI)

– 3.00 (2.68–3.24) 0.18 (0.14–0.21) 2.22 (2.01–2.42) 1.61 (1.50–1.69) 4.32 (3.82–4.64)

 DALYs (×  105) 22.36 (13.46–34.03) 68.48 (61.75–73.69) 6.93 (5.68–8.50) 43.97 (40.64–48.14) 40.16 (38.07–42.47) 81.42 (71.77–88.09)

 ASIR (1/100,000, 
95% UI)

326.12 (258.88–
400.32)

5531.88 (4965.44–
6161.01)

1242.84 (1034.94–
1506.99)

6.35 (5.80–6.85) 4.52 (4.26–4.75) 34.05 (31.27–36.00)

 ASPR (1/100,000, 
95% UI)

2782.59 (2191.58–
3508.04)

105.35 (94.44–
116.98)

47.10 (39.41–56.31) 34.91 (32.54–37.19) 22.70 (21.54–23.76) 260.05 (243.39–
272.68)

 ASMR 
(1/100,000,  
95% UI)

– 3.71 (3.31–4.01) 0.21 (0.17–0.25) 2.68 (2.42–2.93) 1.91 (1.78–2.01) 12.63 (11.16–13.55)

 ASDR (1/100,000, 
95% UI)

55.12 (33.21–83.48) 83.74 (75.54–90.22) 8.15 (6.68–9.99) 51.58 (47.56–56.42) 47.33 (44.76–50.07) 217.83 (192.65–
235.53)

1990–2021

 ASIR (EAPC,  
95% CI)

0.03 (− 0.02–0.08) 0.15 (0.10–0.20)  − 0.87 (− 0.91 
to − 0.84)

 − 0.36 (− 0.41 
to − 0.30)

0.53 (0.40–0.66)  − 0.06 (− 0.20–0.08)

 ASPR (EAPC, 
95% CI)

 − 0.01 (− 0.06–0.04) 0.15 (0.10–0.19)  − 0.87 (− 0.90 
to − 0.84)

0.10 (0.01–0.19) 0.98 (0.80–1.16) 0.42 (0.27–0.58)

 ASMR (EAPC, 
95% CI)

– 1.02 (0.95–1.10)  − 1.02 (− 1.24 
to − 0.80)

 − 0.98 (− 1.03 
to − 0.94)

 − 0.14 (− 0.21 
to − 0.07)

 − 1.05 (− 1.14 
to − 0.95)

 ASDR (EAPC, 
95% CI)

0.00 (− 0.05–0.05) 0.42 (0.35–0.49)  − 1.15 (− 1.28 
to − 1.02)

 − 1.19 (− 1.24 
to − 1.13)

 − 0.37 (− 0.43 
to − 0.30)

 − 0.96 (− 1.05 
to − 0.88)
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Fig. 1 The EAPC of ASIR for 6 urologic diseases in global and 21 regions. ASIR age‑standardized incidence rate, EAPC estimated annual percentage 
change, BPH benign prostatic hyperplasia, UTI urinary tract infections
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persons, 95% UI 198.1–229.94). Eastern Europe also 
exhibited the highest ASIR for urolithiasis (3557.08 
per 100,000 persons, 95% UI 2986.04–4230.09), ASPR 
(134.55 per 100,000 persons, 95% UI 113.03–158.80), 
ASMR (0.62 per 100,000 persons, 95% UI 0.56–0.72) 
and ASDR (22.82 per 100,000 persons, 95% UI 19.42–
28.00) (Table 2; Additional file 1: Tables S3–S5 and Figs. 
S4–S7). Between 1990 and 2021, the burden of these 
three urologic benign diseases exhibited increasing 
trends in over half of GBD regions. High-income North 
America and Southern Latin America experienced the 
most significant increases in BPH burden. The greatest 
rise in UTI burden was observed in Central and South-
ern Latin America, while Tropical Latin America saw 
the highest increase in urolithiasis burden (Fig. 1; Addi-
tional file 1: Figs. S1–S3).

In 2021, Western Europe exhibited the highest inci-
dence (1.22 ×  105, 95% UI 1.11–1.30), prevalence 
(7.09 ×  105, 95% UI 6.56–7.53) and mortality (0.48 ×  105, 
95% UI 0.42–0.51) of bladder cancer, while East Asia 
had the highest DALYs (9.70 ×  105, 95% UI 7.75–12.24). 
For kidney cancer, Western Europe recorded the high-
est incidence (0.82 ×  105, 95% UI 0.76–0.87) and mortal-
ity (0.33 ×  105, 95% UI 0.29–0.35), whereas high-income 
North America had the highest prevalence (4.12 ×  105, 
95% UI 3.89–4.27) and East Asia had the highest DALYs 
(7.00 ×  105, 95% UI 5.77–8.36). Regarding prostate can-
cer, high-income North America showed the highest 
incidence (3.16 ×  105, 95% UI 2.98–3.30) and preva-
lence (28.29 ×  105, 95% UI 26.98–29.47), while Western 
Europe had the highest mortality (0.86 ×  105, 95% UI 
0.76–0.93) and DALYs (14.43 ×  105, 95% UI 12.92–15.69) 
(Table  2; Additional file  1: Tables S3–S5). It was note-
worthy that from 1990 to 2021, kidney cancer dem-
onstrated increasing trends in ASIR and ASPR across 
all GBD regions, and mortality, as well as DALY rates 
for kidney cancer continued to rise over time in most 
regions. Notably, East Asia exhibited rapid increases in 
both ASIR and ASPR for kidney cancer, while Southern 
Sub-Saharan Africa showed significant rises for both 
ASMR as well as ASDR (Additional file 1: Figs. S4–S7). 
From 1990 to 2021, there was a notable rise in ASIR 
and ASPR for bladder cancer across most regions, par-
ticularly pronounced in Central Europe. Conversely, 
a decline was observed for ASMR and ASDR, with the 
largest reductions occurring in East Asia. The patterns 
of prostate cancer closely resembled those of bladder 
cancer, with the most rapid increases in ASIR and ASPR 
observed in East Europe, North Africa, and the Mid-
dle East. Conversely, the most significant decreases in 
ASMR and ASDR were seen in Australasia (Fig. 1; Addi-
tional file 1: Figs. S1–S3).

National incidence, prevalence, mortality, and DALYs
In 2021, Lithuania exhibited the highest burden of BPH, 
with ASIR, ASPR, and ASDR reaching 691.36, 6719.37, 
and 132.83 per 100,000 persons respectively (Additional 
file  1: Table  S6). Austria demonstrated the most rapid 
increases in ASIR, ASPR, and ASDR for BPH from 1990 
to 2021, with EAPCs were 0.72 (95% CI 0.61–0.83), 0.57 
(95% CI 0.45–0.69) and 0.58 (95% CI 0.46–0.70) respec-
tively (Additional file 1: Tables S7–S10). Ecuador exhib-
ited the highest ASIR and ASPR of UTI, with ASIR at 
15,136.70 and ASPR at 288.01, while Barbados had the 
highest ASMR at 12.96 and Turkmenistan had the high-
est ASDR at 298.01 for UTI, respectively (Additional 
file 1: Table S6). From 1990 to 2021, Mexico showed the 
fastest increases in ASIR and ASPR of UTI (EAPC = 1.16, 
95% CI 0.79–1.52; EAPC = 1.16, 95% CI 0.80–1.53, 
respectively), while Argentina demonstrated the fast-
est increases in ASMR and ASDR (EAPC = 7.57, 95% 
CI 6.52–8.62; EAPC = 6.69, 95% CI 5.82–7.58, respec-
tively) (Additional file  1: Tables S7–S10). The highest 
ASIR and ASPR of urolithiasis were observed in Ukraine 
(ASIR: 3766.92, ASPR: 142.62), while the highest ASMR 
and ASDR were recorded in Kazakhstan (ASMR: 1.29, 
ASDR: 33.34) in 2021 (Additional file 1: Table S6). From 
1990 to 2021, the most rapid increases in ASIR and ASPR 
occurred in Trinidad and Tobago (EAPC = 2.85, 95% CI 
2.61–3.10; EAPC = 2.86, 95% CI 2.61–3.11, respectively), 
whereas the fastest increases in ASMR and ASDR were 
observed in Kuwait with an EAPC of 22.50 (95% CI 
19.37–25.71), as well as Brazil with an EAPC of 2.91 (95% 
CI 2.66–3.17) (Additional file 1: Tables S7–S10).

In 2021, Lebanon recorded the highest ASIR of bladder 
cancer at 21.66 and the highest ASPR at 130.22 among 
three urologic cancers. Mali had the highest ASMR for 
bladder cancer at 8.99, while Malawi had the highest 
ASDR at 179.92 (Additional file 1: Table S6). The Republic 
of Cabo Verde exhibited the most rapid increases in ASIR, 
ASPR, ASMR and ASDR for bladder cancer, with EAPC 
of 6.19 (95% CI 4.76–7.65), 6.39 (95% CI 5.16–7.62), 5.40 
(95% CI 3.94–6.88) and 5.51 (95% CI 4.05–6.99), respec-
tively (Additional file 1: Tables S7–S10). In 2021, Argentina 
exhibited the highest ASIR at 15.60 and ASPR at 89.01 for 
kidney cancer, while Uruguay recorded the highest ASMR 
at 6.47 and ASDR at 170.16 (Additional file 1: Table  S6). 
Furthermore, from 1990 to 2021, the most rapid increases 
in kidney cancer burden were observed in the Republic of 
Cabo Verde (Additional file 1: Tables S7–S10). The highest 
ASIR and ASPR for prostate cancer in 2021 were observed 
in Bermuda (ASIR: 196.12, ASPR: 1527.67), while the high-
est ASMR and ASDR were in Grenada (ASMR: 93.90, 
ASDR: 1542.79) (Additional file  1: Table  S6). From 1990 
to 2021, the most rapid increases in ASIR and ASPR for 
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prostate cancer occurred in the Republic of Korea, and the 
fastest increases in ASMR and ASDR were seen in Georgia 
(Additional file 1: Tables S7–S10).

Burden of 6 urologic diseases by SDI
In 2021, the middle and low-middle SDI quintile levels 
exhibited higher incidence and prevalence, mortality, 
and DALYs of BPH, UTI, and urolithiasis. Conversely, the 
high and high-middle SDI quintile levels showed higher 
rates for bladder, kidney, and prostate cancer (Table  2; 
Additional file  1: Tables S3–S5). Nationally, similar 
associations were found between ASIR and ASPR for 

6 urologic diseases with SDI across 204 countries and 
territories in 2021. Specifically, generally positive rela-
tionships were observed between ASIR and ASPR for 3 
urologic cancers with SDI. This trend was also evident in 
the associations between ASIR and ASPR of UTI as well 
as urolithiasis with SDI. Furthermore, there were positive 
correlations between ASMR and ASDR of kidney cancer 
with SDI, while the ASDR of UTI showed slight negative 
correlations with SDI. No significant associations among 
ASMR, ASDR, and SDI were found for BPH, urolithiasis, 
bladder cancer, and prostate cancer (Fig.  2; Additional 
file 1: Figs. S8–S10).

Fig. 2 ASIR of 6 urologic diseases for 204 countries and territories by SDI. ASIR age‑standardized incidence rate, SDI sociodemographic index, BPH 
benign prostatic hyperplasia, UTI urinary tract infections
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Burden of 6 urologic diseases by age and sex
The age distribution patterns of 6 urologic diseases 
were observed in 2021. Specifically, the number of inci-
dence and prevalence as well as DALYs of BPH were 
predominantly concentrated in the 65–69 age group, 
with the highest incidence rates also occurring in the 
65–69 age group, while the rates of prevalence and DALY 
were highest in the 75–79 age group (Fig.  3; Additional 
file  1: Figs. S11–S13). Both incidence and prevalence 
cases of UTI mainly focused on groups aged 25–34 and 

0–14 years, while the deaths occurred primarily in those 
aged over 80  years, and DALYs were observed across 
both the youngest and oldest age groups. The incidence 
and prevalence rates of UTI were highest among indi-
viduals aged between 25 and 34 years, whereas mortality 
and DALY rates increased with advancing age. Urolithi-
asis incidence and prevalence, along with their corre-
sponding rates, mainly affected individuals aged between 
50 and 65 years, while deaths and DALYs as well as their 
respective rates were most prevalent among those aged 

Fig. 3 Global incidence of 6 urologic diseases by age and sex in 2021. BPH benign prostatic hyperplasia, UTI urinary tract infections
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over 80 years (Fig. 3; Additional file 1: Additional file 1: 
Figs. S11–S13). The incidence, prevalence, and DALYs 
of bladder, kidney, and prostate cancer were predomi-
nantly concentrated in the 70–74, 65–69, and 70–74 age 
groups. Conversely, deaths occurred most frequently 
in the 80–84, 70–74, and 80–84 age groups. Addition-
ally, the age-specific rates for all three urologic cancers 
increased with age, reaching their highest values in older 
age groups. Notably observed was a significant decrease 
in the incidence and prevalence rates of kidney cancer 
among the elderly population (Fig.  3; Additional file  1: 
Figs. S11–S13).

In 2021, males constituted the primary demographic 
affected by urolithiasis with significantly higher inci-
dence, prevalence, mortality, and DALYs, as well as their 
corresponding rates across all age groups compared to 
females. Conversely, females represented a more suscep-
tible population for UTI, exhibiting substantially greater 
incidence and prevalence as well as higher rates com-
pared to males. However, the mortality and DALYs asso-
ciated with UTI showed a balanced between men and 
women (Fig. 3; Additional file 1: Figs. S11–S13). Moreo-
ver, there were distinct sex-specific patterns in the can-
cer burden, with higher incidence, prevalence, mortality, 
and DALYs of bladder and kidney cancers observed in 
men compared to women across all age groups globally 
in 2021 (Fig. 3; Additional file 1: Figs. S11–S13).

Attributable burden of urologic cancers caused by risk 
factors
In 2021, smoking was responsible for 26.48% (95% 
UI 22.78–30.40) of global deaths and 28.15% (95% UI 
24.42–31.95) of DALYs related to bladder cancer, with 
the highest burden observed in East Asia (Table  3). 
Moreover, Additionally, high FPG contributed to 7.91% 
(95% UI − 0.99 to 18.02) of global deaths and 7.36% (95% 
UI − 0.93 to 16.74) of DALYs from bladder cancer in the 

year (Table  3), particularly impacting regions with high 
SDI quintiles such as high-income North America (Addi-
tional file 1: Tables S11–S12). For kidney cancer, 20.07% 
(95% UI 7.96–31.73) of global deaths and 19.46% (95% 
UI 7.76–31.03) of DALYs were attributable to high BMI, 
while smoking contributed to 10.06% (95% UI 6.05–
14.35) of mortality and 9.53% (95% UI 5.92–13.42) of 
DALYs, and occupational exposure to trichloroethylene 
caused only a small proportion of mortality at 0.05% (95% 
UI 0.01–0.09) and DALYs at 0.06% (95% UI 0.01–0.12) 
(Table 3). In 2021, there was an increase in the prevalence 
of high BMI and occupational exposure to trichloroeth-
ylene compared to 1990, while the prevalence of smok-
ing decreased (Table  3). High-BMI and smoking were 
associated with a higher burden of attributable mortality 
and DALYs for kidney cancer in regions with high SDI 
and high-middle SDI quintiles. Specifically, the highest 
burden attributable to high BMI was observed in high-
income North America, while East Asia had the highest 
burden attributable to smoking. In contrast, occupational 
exposure to trichloroethylene contributed to the high-
est mortality and DALYs in middle SDI and low-middle 
SDI quintiles, such as Andean Latin America and Cen-
tral Latin America (Additional file 1: Tables S11–S12). In 
terms of prostate cancer, smoking emerged as its primary 
risk factor, contributing to 3.00% (95% UI 1.42–4.92) of 
global deaths and 3.46% (95% UI 1.65–5.56) of DALYs 
in 2021 (Table  3), with the highest attributable burden 
observed in high-middle SDI quintiles (Additional file 1: 
Tables S11–S12).

Discussion
The global community has become increasingly aware 
of the significant threat to global health posed by uro-
logic diseases. The prevalence of these diseases has 
been on the rise, presenting growing challenges to pub-
lic health policies and healthcare systems worldwide. 

Table 3 Percentage of urologic cancer deaths and DALYs attributed to risk factors in 1990 and 2021

BMI body mass index, DALYs disability-adjusted life-years, FPG fasting plasma glucose, UI uncertainty interval

Cancer 1990 2021

Leading risk Percentage of 
death (95% UI)

Percentage of 
DALYs (95% UI)

Leading risk Percentage of 
death (95% UI)

Percentage of 
DALYs (95% UI)

Bladder cancer Smoking 33.38 (29.28–37.42) 34.58 (30.53–38.67) Smoking 26.48 (22.78–30.40) 28.15 (24.42–31.95)

High FPG 4.95 (− 0.64 to 11.18) 4.50 (− 0.58 to 10.15) High FPG 7.91 (− 0.99 to 18.02) 7.36 (− 0.93 to 16.74)

Kidney cancer High BMI 15.65 (6.12–25.23) 13.88 (5.46–22.22) High BMI 20.07 (7.96–31.73) 19.46 (7.76–31.03)

Smoking 12.49 (7.86–17.39) 10.97 (6.95–15.22) Smoking 10.06 (6.05–14.35) 9.53 (5.92–13.42)

Occupational 
exposure to trichlo‑
roethylene

0.03 (0.01–0.06) 0.04 (0.01–0.07) Occupational expo‑
sure to trichloroeth‑
ylene

0.05 (0.01–0.09) 0.06 (0.01–0.12)

Prostate cancer Smoking 4.69 (2.23–7.42) 5.27 (2.50–8.30) Smoking 3.00 (1.42–4.92) 3.46 (1.65–5.56)
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Their impact is widespread, necessitating immediate 
attention and action. This study offers comprehensive 
estimates of urologic diseases at the global, regional, 
and national levels by SDI, age, and sex group from 
1990 to 2021. In 2021, among various urologic dis-
eases, UTI exhibited the highest ASIR, while BPH 
recorded the highest ASPR. Additionally, prostate can-
cer emerged as having the most significant ASMR and 
ASDR globally. From 1990 to 2021, BPH, UTI, and uro-
lithiasis showed increasing trends in over half of GBD 
regions. In terms of bladder cancer, kidney cancer, and 
prostate cancer, the majority of regions demonstrated 
rising ASIR and ASPR, along with declining ASMR 
and ASDR. At the national level, areas with middle and 
low-middle SDI quintile levels experienced higher inci-
dences and prevalences as well as mortality and DALYs 
related to BPH, UTI, and urolithiasis. Conversely, 
high and high-middle SDI quintile levels had higher 
incidences of bladder, kidney, and prostate cancers in 
2021. Accurate data on the epidemiology and impact 
of urologic diseases is essential for the fair allocation 
of limited resources at global, regional, and national 
levels. This study builds upon previous research efforts 
to provide a comprehensive assessment of the global 
burden of urologic diseases, laying a solid founda-
tion for healthcare services planning and intervention 
programs.

This study demonstrated that the SDI was correlated 
with the incidence, prevalence, mortality, and DALYs 
of 6 urologic diseases. Positive associations were found 
between ASIR and ASPR of these diseases and SDI across 
204 countries and territories in 2021. Previous studies 
indicated that countries in higher SDI quintiles exhib-
ited higher incidences of urologic diseases [4, 5, 16]. 
Generally, countries with higher SDI levels tend to have 
more advanced healthcare systems and increased patient 
engagement. Furthermore, transitioning from a tradi-
tional diet to an industrialized one, heightened exposure 
to environmental pollutants, and lifestyle changes such as 
reduced physical activity, can all contribute to an elevated 
risk of chronic diseases [17–19]. The incidence of BPH 
and urologic cancers tends to increase with advancing 
age. In countries with a higher SDI, there is a tendency for 
a larger proportion of the elderly population, which may 
subsequently lead to an increased incidence of BPH and 
urologic cancers. The SDI exhibited positive correlations 
with the ASMR and ASDR of kidney cancer, whereas 
a slight negative correlation was observed between the 
ASDR of UTI and SDI. Furthermore, other disease burden 
analyses of kidney cancer indicated that regions with the 
highest SDI levels continue to bear higher cancer burdens 
compared to regions with the lowest SDI levels [16, 20, 
21]. Therefore, regions with higher SDIs should prioritize 

efforts in reducing kidney cancer-specific risk factors and 
improving early detection and treatment.

The burden of 6 urologic diseases exhibited distinct 
age and sex distribution patterns. The incidence and 
prevalence of BPH and urologic cancers increased with 
age, particularly after the age of 40. The rise in urologic 
conditions with advancing age is often attributed to the 
accumulation of genetic mutations, hormonal changes, 
and lifestyle factors over time. Moreover, researchers 
project that life expectancy will continue to rise from 
73.6 years in 2022 to 78.2 years in 2050 [22, 23]. Global 
demographic and aging trends will exacerbate the burden 
of these diseases. This trend has significant implications 
for societies and economies worldwide, necessitating 
adaptive policies and strategies to ensure the well-being 
of older populations. The burden of BPH and urologic 
cancers is predominantly concentrated in males. How-
ever, this sex gap is narrowing in UTI and urolithiasis. 
Previous evidence suggests that smoking, alcohol con-
sumption, and obesity are risk factors for urologic can-
cers, with men being more susceptible due to prolonged 
exposure to these risk factors [24]. Additionally, indus-
tries with higher male participation may be more likely 
to expose individuals to occupational hazards associated 
with urologic cancers [25]. Meanwhile, previous studies 
have indicated that men have a threefold greater risk of 
developing bladder cancer than women, but women diag-
nosed with bladder cancer are often at a more advanced 
stage than men [26–29]. Current evidence suggests that 
men are more frequently diagnosed with urologic can-
cers than women. Sex steroid hormones and their recep-
tors could play a role in the development and progression 
of urologic cancers [30–32]. Therefore, sex-specific pre-
ventive measures as well as therapeutic approaches are 
crucial for promoting gender health equality.

In 2021, high BMI, smoking, and high FPG emerged 
as primary drivers behind the burden of urologic can-
cers. Notably for kidney cancer, approximately 20.07% of 
global deaths and 19.46% of DALYs could be attributed 
to high BMI (Additional file 1: Tables S11, S12). Research 
from a European Perspective Investigation into Cancer 
and Nutrition revealed a significant association between 
high BMI and a relative risk for kidney cancer at 2.25 
[33]. Furthermore, obesity and weight gain exhibit posi-
tive correlations with increased risks for kidney cancer. 
Conversely, regular physical activity has been linked to 
reduced risks [34–36]. Compelling evidence underscores 
that maintaining a healthy weight through regular exer-
cise along with a balanced diet not only aids in preventing 
excessive weight gain but also mitigates risks associated 
with kidney cancer [37]. Consequently, it is imperative 
that preventive strategies prioritize these modifiable risk 
factors. Moreover, there have been observed declining 
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trends from 1990 to 2021 regarding global deaths as well 
as DALYs attributed to smoking-related contributions 
toward urological cancer burdens. Heightening aware-
ness about these specific risk factors related to urologic 
cancers within both developed nations as well as those 
still developing may serve to reduce disparities while 
simultaneously improving prognoses.

Focusing on 6 urologic diseases, we examine the dis-
ease burden of these conditions with global prospects 
for prevention and control. The GBD for these six uro-
logic diseases reveals 2 distinct patterns, one related to 
cancer and the other to non-malignant diseases. The 
ASIR and ASPR of bladder cancer, kidney cancer, and 
prostate cancer have shown upward trends, while the 
ASMR and ASDR have exhibited downward trends in 
most countries and territories, particularly in those with 
higher SDI quintile levels. This pattern demonstrates the 
practical impact of different SDI regions on disease pre-
vention and management strategies. Long-term cancer 
control outcomes in Northern America, and Oceania, as 
well as Northern and Western Europe, underscore uni-
versal access to screening and improved treatment out-
comes as key factors in reducing the burden of disease 
[38–40]. Epidemiological evidence regarding the impact 
of prostate cancer in Germany indicates a rise in inci-
dence alongside a decline in mortality over recent dec-
ades, which is consistent with our research [41, 42]. This 
pattern can be attributed partly to an increased adop-
tion of prostate-specific antigen screening. While this 
widespread use has significantly enhanced early detec-
tion and subsequently lowered mortality [43, 44], it has 
also contributed to overtreatment and compounded the 
economic strain associated with this disease. A long-
term population-based study conducted in Germany 
revealed that advancements in early detection and treat-
ment have improved 10-year survival rates for those with 
prostate cancer; however, this shift has primarily placed 
greater financial responsibility on payers and providers 
[45]. Similarly, cross-section imaging screening for kid-
ney cancer as well as endoscopic resection for bladder 
cancer have diminished mortality within highly devel-
oped healthcare environments [46, 47]. Furthermore, it is 
important to note that the observed increase in incidence 
may not necessarily indicate a genuine rise in malignant 
diseases, but could be attributed (at least partially) to the 
growing prevalence of screening and early detection. Our 
findings revealed an increase in ASIR and a decrease in 
ASMR and ASDR for prostate cancer in Germany dur-
ing the study period, illustrating the combined impact 
of enhanced outcomes from cancer screening and treat-
ment. Therefore, conducting long-term follow-up studies 
on cancer survival might play a more significant role in 
disease prevention and control. Non-malignant disease 

pattern shows higher ASIR and ASPR compared to can-
cer patterns in the middle and low-middle SDI quintile 
levels. Population growth, dietary changes, and increases 
in antimicrobial resistance in these areas may partly 
account for this trend [48–50]. Conversely, unequal dis-
tribution of medical resources in underdeveloped areas 
could exacerbate this phenomenon [5]. Moreover, there 
has been a global upward trend in ASIR, ASPR, ASMR, 
and ASDR for UTI from 1990 to 2021, contrasting with a 
downward trend for urolithiasis. Given the pressing issue 
of global bacterial antimicrobial resistance in UTIs, it is 
imperative for the international community to strengthen 
surveillance and promote the rational use of antibiotics 
[51]. Additionally, the utilization of ureteroscopy for uro-
lithiasis could be expanded to more developing countries 
due to its lower recurrence rates and costs [48]. BPH is 
considered a non-fatal disease with stable ASIR, ASPR, 
and ASDR trends during the study period. However, BPH 
remains a prevalent diagnosis among aging males with 
increasing prevalence [52]. With the accelerated pace of 
global aging, early identification of men at high risk of 
BPH is critical for timely intervention to delay disease 
onset and progression.

This study presents the global burden of 6 common 
urologic diseases based on updated estimates from the 
GBD 2021, but several limitations remain. Firstly, there 
are general limitations shared by all GBD studies, which 
have been described elsewhere [7–9, 14]. The scarcity of 
reliable epidemiological data in low-income and middle-
income countries, as well as diagnostic and other biases 
in the original research, also affect the estimated results 
of the GBD. Secondly, the COVID-19 pandemic has 
introduced significant uncertainty into the estimation of 
mortality rates for all diseases, particularly in areas most 
severely affected by the pandemic. Thirdly, relying solely 
on GBD data is insufficient for disentangling the intri-
cate impacts of sex on health outcomes. Fourth, due to 
the limitation of the urologic disease definition provided 
by GBD, the burden of diseases may be underestimated. 
Fifth, there are other influential factors in shaping the 
burden of disease, such as the prevalence of prostate-
specific antigen-based prostate cancer screening, which 
could introduce bias into estimates because accurate 
information for each country was not available. Finally, 
GBD conducts risk factor analyses based on literature 
review and may not encompass all risk factors for each 
disease.

Conclusions
The burden of urologic diseases represents a signifi-
cant public health concern on a global scale. In national 
efforts to reduce this burden, policymakers must take 
into account the increasing number of individuals 
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affected by urologic diseases and the impact of aging 
populations. It is essential for worldwide collabora-
tion to make progress in improving the health status 
of those with urologic diseases, including the devel-
opment of effective diagnostic screening tools and the 
implementation of high-quality prevention and treat-
ment strategies [53].
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