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Abstract – Objective: Bladder cancer is the twelfth leading cancer and the fifteenth leading 
cancer-causing death worldwide. The present study was conducted to investigate recent patterns 
of bladder cancer incidence and mortality worldwide.  

Patients and Methods: In the present study, information on the incidence and mortality of 
bladder cancer in different regions of the world was extracted from the International Agency for 
Research on Cancer (IARC) (GLOBOCAN, 2018). We provided the Age-Standardized Incidence Rate 
(ASIR) and Age Standardized Mortality Rate (ASMR) of bladder cancer per 100,000 population.  

Results: During 2018, 549,393 new cases of bladder cancer were diagnosed worldwide, 125,311 
(22.80%) of whom were female and 424,082 (77.19%) were male. In general, the global ASIR of 
bladder cancer was 5.7 (2.4 in women and 9.6 in men). There were also 199,922 deaths from blad-
der cancer, 51,652 (25.83%) of whom were female and 148,280 (74.16%) were male. The global 
ASMR of bladder cancer was 1.9 (0.87 in women and 3.2 in men). 

Conclusions: The highest ASIR of bladder cancer was observed in North America, in regions with 
very high Human Development Index (HDI) and in Europe. The highest mortality due to bladder 
cancer was observed in Europe, in regions with very high human development index and in EMRO.
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conducted to investigate the recent patterns of blad-
der cancer incidence and mortality worldwide.

PATIENTS AND METHODS

To conduct this study, the data on the incidence and 
mortality of bladder cancer in 184 countries were 
drawn from the International Agency for Research on 
Cancer (IARC) (GLOBOCAN, 2018). GLOBOCAN is 
a database on various types of cancers that has been 
created by the World Health Organization (WHO). 
It covers information on the number, raw rates, and 
age-standardized incidence, prevalence and mortality 
from cancer in different regions and countries. 

The present study classified and reported the data 
on the Age-Standardized Incidence Rate (ASIR) and 
Age Standardized Mortality Rate (ASMR)  of blad-
der cancer for the continents (Asia, Africa, Oceania, 
Northern America, Latin America and Caribbean 
and Europe), world regions based on the development 
level (less developed regions and more developed re-
gions), Human Development Index (HDI) (low, medi-
um, high, very high), China and India, and the WHO 
regions [East Mediterranean region (EMRO), Africa 
region (AFRO), Europe region (EURO), Americas 
region (PAHO),  Western Pacific region (WPRO) 
and South-East Asia region (SEARO)]. We provided 
the information about the incidence and mortality of 
bladder cancer based on the number, raw rates and 
the age-standardized rates in 2018. The ASIR and 
ASMR of bladder cancer were expressed per 100,000 
population. Detailed descriptions of applied methods 
have been presented in previous studies20-23. 

RESULTS

The ASIR and ASMR of bladder 
cancer worldwide 

A total of 549,393 new cases of bladder cancer were 
diagnosed worldwide in 2018, of whom 125,311 
(22.80%) individuals were female and 424,082 
(77.19%) ones were male. The global ASIR of blad-
der cancer was 5.7 (2.4 in women and 9.6 in men). 
There were also 199,922 deaths from bladder cancer, 
51,652 (25.83%) of whom were female and 148,280 
(74.16%) were male. The global ASMR of bladder 
cancer was 1.9 (0.87 in women and 3.2 in men). 

Bladder cancer incidence and mortality 
according to continents

The ASIR of bladder cancer was 11.9 in North 
America (5.1 in women and 19.7 in men), 11.3 in Eu-
rope (4.3 in women and 20.2 in men), 5 in Oceania 

INTRODUCTION

Non-communicable diseases such as cancers are now 
among the most important causes of mortality in 
humans1. Many studies have been conducted on the 
causes of increased incidence of cancers2,3. Based on 
these results, this is due to the increased mean age 
of human communities and unhealthy behaviors, es-
pecially smoking, inaccurate nutritional patterns and 
physical inactivity4,5. Cancer is currently the main 
cause of mortality in some developed countries6. In 
developing countries, cancer is the second or third 
leading cause of death after cardiovascular diseas-
es7. Therefore, cancer is considered as a major health 
problem worldwide8. In the United States, one in ev-
ery four deaths occurs due to cancer9. 

Bladder cancer is the twelfth leading cancer and the 
fifteenth leading cancer causing death worldwide10. In 
addition, bladder cancer is the eighth leading cancer 
among women and the fourth leading cancer among 
men in Western countries11. The Age-Standardized In-
cidence Rate (ASIR) of bladder cancer is estimated to be 
26.9 and 5 per 100,000 population in men and women 
in EURO countries, respectively12. The incidence of this 
cancer is high in North America, the Eastern Mediterra-
nean, Southern and Western Europe, and some regions 
of North Africa. The highest mortality rate from bladder 
cancer has been reported in Egypt13. In all races, the inci-
dence of bladder cancer is 3-4 times higher in men than 
in women, and the incidence of this disease increases 
with aging14. The well-known risk factors for bladder 
cancer include smoking, unhealthy nutrition, physical 
inactivity, occupational exposure to aromatic amines, 
schistosomiasis, hair dye, and contaminants in drinking 
water15. Potential risk factors for this cancer include ad-
verse drug complications and side effects, geographical 
location and poor economic and social conditions16,17.

More than 420,000 new cases and over 165,000 
mortalities from bladder cancer are annually report-
ed worldwide18. Global geographical distribution of 
incidence and mortality of bladder cancer widely var-
ies, mainly due to diverse risk factors for this cancer 
in different regions of the world18. The incidence and 
mortality of bladder cancer are higher in developed 
countries than in developing countries15,19, so that the 
ASIR and ASMR of bladder cancer per 100,000 pop-
ulation are 9.5 and 2.5 in more developed regions and 
3.3 and 1.6 in less developed regions, respectively7. 
According to the available evidence, it has been esti-
mated that the incidence of bladder cancer will rise, 
especially in developing countries, in the upcoming 
years15. In the United States, the rates of incidence 
and mortality of bladder cancer were nearly con-
stant in men, but descending in women from 1997 to 
20066. Since the information about the incidence and 
mortality from this cancer can be useful for research 
activities and health planning, the present study was 
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women and 3 in men), 4.3 in regions with high HDI 
(1.8 in women and 7.1 in men), and 2.4 in regions 
with low HDI (1.8 in women and 3.1 in men), 1.5 
in India (0.65 in women and 2.4 in men) and 3.7 in 
China (1.6 in women and 5.9 in men). Of all cases 
of bladder cancer, 60.31% were observed in regions 
with very high HDI, 12.34% in regions with high 
HDI, 6.64% in regions with medium HDI, 2.26% in 
regions with low HDI, 14.98 % in China and 3.44% 
in India (Table 1).

The ASMR of bladder cancer was obtained 2.5 
in regions with very high HDI (1.1 in women and 
4.3 in men), 1.7 in regions with high HDI (0.76 in 
women and 2.9 in men), 1.2 in regions with medium 
HDI (0.54 in women and 2 in men), 1.6 in regions 
with low HDI (1.3 in women and 2 in men), 1.6 in 
China (0.76 in women and 2.6 in men) and 0.82 in 
India (0.33 in women and 1.3 in men). Of all cases 
of bladder cancer mortality, 48.89% were observed 
in regions with very high HDI, 13.21% in regions 
with high HDI, 9.71% in regions with medium HDI, 
3.93% in regions with low HDI, 19.12 % in China 
and 5.11% in India (Table 2).  

DISCUSSION

The present study was conducted using the 2018 
GLOBOCAN PROJECT data of the WHO to in-
vestigate the geographical distribution of inci-
dence and mortality of bladder cancer based on 
economic, political and geographical divisions 
at an international scale. In general, 549,393 new 
cases of bladder cancer were observed across the 
world in 2018. The ASIR of bladder cancer was 5.7 
per 100,000 population worldwide (2.4 in women 
and 9.6 in men). Furthermore, 199,922 mortalities 
from this disease occurred in this year. The global 
ASMR of bladder cancer was 1.9 worldwide (0.87 
in females and 3.2 in males).

Typically, men are 4-5 times more likely to be di-
agnosed with bladder cancer than women24,25. In the 
present study, 76.87% of incidence and 74.54% of 
mortality from bladder cancer were found to occur 
in males. In a study by Pakzad et al26 on the Asian 
countries, 68.7% of bladder cancer incidence and 
67% of deaths from it occurred in men, so that the 
sex ratio (male to female) of incidence was obtained 
2.19, and the sex ratio of mortality was obtained 
2.03. These results are consistent with the findings 
of other studies on bladder cancer in Spain27, En-
gland28, Canada29 and Pakistan30, indicating greater 
incidence and mortality from bladder cancer in men 
due to the higher prevalence of smoking and higher 
occupational exposure to risk factors of the disease 
among them31.

(2.1 in women and 8.4 in men), 3.6 in Asia (1.5 in 
women and 6 in men), 3.7 in Latin America and the 
Caribbean (2.0 in women and 6.3 in men), and 4.0 
in Africa (2.2 in women and 6.2 in men). The high-
est incidence rate of bladder cancer was observed in 
North America and the lowest rate was observed in 
Asia. From among all cases of this disease world-
wide, 36.2% occurred in Asia, 35.9% in Europe, 
16.7% in North America, 5.3% in Latin America 
and the Caribbean, 5.3% in Africa and 0.69% in 
Oceania (Table 1 and Figure 1 and 2). 

The ASMR of bladder cancer was 2.2 in North 
America (1.1 in women and 3.6 in men), 3 in Europe 
(1.2 in women and 5.6 in men), 2.1 in Oceania (1.0 in 
women and 3.4 in men), 1.5 in Asia (0.66 in women 
and 2.8 in men), 1.4 in Latin America and the Ca-
ribbean (0.76 in women and 2.2 in men), and 2.4 in 
Africa (1.4 in women and 3.6 in men). The highest 
percentage of mortality from bladder cancer was 
seen in Asia and the lowest was observed in Ocea-
nia, Latin America and the Caribbean, so that 42.4% 
of deaths were seen in Asia, 32.5% in Europe, 10.1% 
in North America, 8.2% in Africa, 5.9% in Latin 
America and the Caribbean,  and 0.91% in Oceania 
(Table 2 and Figure 1 and 2). 

The ASIR and ASMR of bladder cancer 
based on the WHO classification

The ASIR of bladder cancer was obtained 4.3 in 
WPRO (1.8 in women and 7 in men), 10.9 in EURO 
(4.1 in women and 19.8 in men), 7.7 in PAHO (3.5 
in women and 12.8 in men), 1.8 in SEARO (0.74 in 
women and 2.9 in men), 6.6 in EMRO (2.7 in women 
and 10.5 in men), and 2.7 in AFRO (1.8 in wom-
en and 3.7 in men). Of all cases of bladder cancer, 
24.6% were observed in WPRO, 38.6% in EURO, 
22% in PAHO, 6.1% in SEARO, 5.8% in EMRO and 
2.8% in AFRO (Table 1 and Figure 3 and 4). 

The ASMR of bladder cancer was obtained 1.6 
in the WPRO (0.75 in women and 2.6 in men), 3 
in EURO (1.1 in women and 5.6 in men), 1.8 in 
PAHO (0.91 in women and 2.9 in men), 0.96 in 
SEARO (0.39 in women and 1.6 in men), 3.1 in 
EMRO (1.3 in women and 4.9 in men), and 1.7 in 
AFRO (1.3 in women and 2.1 in men). Of all cases 
of mortality from bladder cancer, 27.7% were ob-
served in WPRO, 35.5% in EURO, 16% in PAHO, 
9% in SEARO, 7.3% in EMRO and 4.5% in AFRO 
(Table 2).  

Incidence and mortality of bladder cancer 
based on the HDI

The ASIR of bladder cancer was obtained 10.5 in 
regions with very high HDI (4.2 in women and 
18.1 in men), 2.3 in regions with medium HDI (1 in 
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higher in developed countries compared to develop-
ing regions. According to a research  by Wong et al32, 
there is a significant correlation between the ASIR of 
bladder cancer and the HDI worldwide. With regards 
to the division of countries into four groups based on 
the HDI (very high HDI, high HDI, medium HDI and 
low HDI), the highest and lowest ASIR and ASMR of 
bladder cancer were seen in regions with very high 
HDI and low HDI, respectively. 

 The highest ASIR of bladder cancer was observed 
in regions with very high HDI (ASIR=10.5) and high 
HDI (ASIR= 4.3), and the lowest ASIR of the disease 
was observed in regions with medium HDI (ASIR= 
2.3) and low HDI (ASIR =2.4). There was a big dif-
ference in the distribution of bladder cancer incidence 
worldwide, so that there was a difference of 7.5 times 
between regions with the highest and lowest ASIR 
of bladder cancer. The ASIR of bladder cancer was 

Fig. 1. The Age-Standard-
ized Incidence Rate (ASIR) 
and Age Standardized Mor-
tality Rate (ASMR) of Blad-
der cancer in the world in 
2018.

Fig. 2. The Age-Standard-
ized Incidence Rate (ASIR) 
of bladder cancer by gender 
in the world in 2018.
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RECENT PATTERNS OF BLADDER CANCER

The high incidence of bladder cancer in devel-
oped regions with high or very high HDI can be at-
tributed to the higher prevalence of obesity, tobacco 
smoking, alcohol consumption, and the overuse of 
red meat in these regions15,33. The WHO has warned 
about the high prevalence of these risk factors across 
the European countries34. The  WHO report on the 
mortality attributable to tobacco, estimated the rela-
tive risk (RR) of mortality from bladder cancer due 
to tobacco smoking equal to 3 in men and 2.4 in 
women34. Although the prevalence of tobacco con-

The highest ASMR of bladder cancer was ob-
served in regions with very high HDI (ASMR=2.5) 
and high HDI (ASMR=1.7), but the lowest mor-
tality was observed in regions with medium HDI 
(ASMR=1.2) and low HDI (ASMR=1.6). There was 
a difference of 11.5 times between regions with the 
highest and lowest ASMR of bladder cancer33. Ac-
cording to a research by Wong et al32, a positive and 
significant correlation was observed between the 
HDI and ASMR of bladder cancer in men, but this 
correlation was not significant in women.

Fig. 3. Geographic distribution of new cases of bladder cancer worldwide in 2018.

Fig. 4. Geographic distribution of bladder cancer mortality worldwide in 2018.
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mation was not obtained from all studied regions 
who did not have the same quality and precision, 
and thus it is expected that the number of new cases 
and mortality from cancer has been underestimated 
in less developed regions due to their unsatisfactory 
disease registration and reporting systems55.

CONCLUSIONS

The highest ASIR of bladder cancer was observed 
in North America, Europe and regions with very 
high HDI. Besides that, the highest mortality from 
bladder cancer was observed in Europe, EMRO and 
regions with high and very high HDI.
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