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Accepted: 02 May 2026 Introduction and Purpose: Bladder cancer is one of the most common malignant diseases of the
© urinary tract, which is caused by various factors, such as tobacco use, exposure to carcinogens in the

workplace, and genetic factors. A comprehensive understanding of the epidemiology of this disease is
significantly effective in health and preventive planning. This study aimed to investigate the demographic
characteristics, incidence, and geographical distribution of bladder cancer in Mazandaran province
between 2016 and 2020.
Methods: This cross-sectional study was conducted on 1,370 patients with bladder cancer using data
from the provincial cancer registry. The data included demographic characteristics, such as gender,
age, place of residence, year of diagnosis, and type of diagnosis. SPSS software, version 20 was used
for statistical analysis. Independent-samples t-tests, ANOVA, and chi-square tests were conducted to
compare differences between variables.
Results: The results showed that 80.1% of the patients were male and 19.9% were female. The mean
age was 66.92 years, ranging from 1 to 98 years. The largest number of patients was in the age group
over 60 years. The age-standardized incidence rate (ASR) of bladder cancer in Mazandaran Province
was 8.1 in both 2016 and 2017. It then increased to 9.1 in 2018, declined to 8.5 in 2019, and rose again
to 9.1 in 2020. The highest number of cases—297—was recorded in 2020. Geographically, the largest
numbers of cases were reported in Sari, Babol, and Amol. Statistical tests found no significant differences
in age by sex (P=0.215) or place of residence (P=0.255). Approximately 83.4% of cases were confirmed
by pathological diagnosis.
Conclusion: Bladder cancer in Mazandaran Province is more common among men and older adults. The
increasing trend calls for serious preventive measures. Given the concentration of cases in certain areas,
it is recommended that screening and public awareness programs be implemented at the regional level.
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Introduction

ccording to the GLOBOCAN database, ap-

proximately 573,000 new cases of bladder

cancer were diagnosed worldwide in 2020,

accounting for nearly 3% of all newly diag-

nosed cancer cases globally [2]. The high-
est incidence rates of bladder cancer among both men and
women have been reported in Lebanon and certain regions
of Southern Europe, whereas the lowest incidence rates have
been observed in Central Africa, Western Africa, and Central
America. These geographical variations are likely attribut-
able to differences in exposure to environmental and occupa-
tional risk factors, tobacco consumption patterns, and levels
of socioeconomic development. Accordingly, bladder cancer
incidence has been shown to have a positive association with
the Human Development Index and, to some extent, with
gross domestic product per capita [7]. Based on GLOBO-
CAN estimates, bladder cancer ranks as the ninth most com-
mon cancer in Iran, with an age-standardized incidence rate
(ASR) of 6.1 per 100,000 population. It is also the fifth most
common malignancy among Iranian men, with an ASR of
10.1 per 100,000 population, and represents the tenth lead-
ing cause of cancer-related mortality in the country, with an
age-standardized mortality rate (ASMR) of 2.1 per 100,000
population [2]. The highest age-standardized incidence rates
have been reported in East Azerbaijan (17.6 per 100,000)
and Kerman (15.8 per 100,000) provinces [2, §]. In a study
conducted in Mazandaran Province in 2012, the incidence
rate of bladder cancer was estimated at 11.4 per 100,000
population [9]. Given the substantial geographical variability
in bladder cancer incidence and the lack of comprehensive
investigations assessing the incidence patterns and temporal
trends of this malignancy in Mazandaran Province, existing
epidemiological evidence regarding the burden of bladder
cancer in this region remains limited. Therefore, the pres-
ent study aimed to determine the incidence rate and evaluate
the trends of bladder cancer among residents of Mazandaran
Province during 20162020, using data obtained from the
population-based cancer registry system.

Methods

The study population comprised all residents of Mazanda-
ran Province who were diagnosed with primary malignant
bladder cancer between 2016 and 2020. Eligible cases were
identified using the International Classification of Diseases
for Oncology (ICD-O) topography code C67 from the
Population-Based Cancer Registry (PBCR) of Mazandaran
University of Medical Sciences. Demographic and epide-
miological information, including age at diagnosis, sex,
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county of residence, and place of residence (urban or rural),
was extracted from the registry database. Data collection
was performed according to the operational guidelines of
the Iranian National Population-Based Cancer Registration
Program [10]. Age-specific incidence rates were calculated
by dividing the number of newly diagnosed bladder cancer
cases in each age group by the corresponding population and
expressing the results per 100,000 population using the di-
rect standardization method. Descriptive statistics were used
to summarize demographic and epidemiological character-
istics. The Chi-square test was used to compare categorical
variables, while the independent samples t-test was applied
to compare the mean age between males and females and
between urban and rural populations. All statistical analyses
were performed using SPSS version 20, and P<0.05 was
considered statistically significant.

Results and Discussion

A total of 1,370 patients with bladder cancer were regis-
tered in Mazandaran Province between 2016 and 2020.
Histopathological confirmation was available for more than
83% of cases, indicating a high level of diagnostic reliabil-
ity within the Population-Based Cancer Registry. The geo-
graphical distribution showed that most patients were diag-
nosed in Sari, Babol, and Amol counties, which are among
the largest urban centers in the province and contain major
referral hospitals.

The age-standardized incidence rate (ASR) of bladder
cancer remained relatively stable throughout the study pe-
riod, fluctuating between approximately 8 and 9 cases per
100,000 population without evidence of a marked increas-
ing or decreasing trend. This finding is generally consistent
with national cancer registry reports from Iran, although the
incidence observed in Mazandaran was lower than that re-
ported from several industrial provinces. Pourteymour et al.
reported national ASRs of 8.50, 8.05, and 8.74 per 100,000
population during 2014-2016, indicating that the incidence
in Mazandaran follows the overall national pattern despite
regional differences [11].

Male patients accounted for 80.1% of all registered cases,
whereas females represented only 19.9%, yielding a male-to-
female ratio of approximately 4:1. This distribution closely
resembles both national and international epidemiological
patterns and reflects the greater exposure of men to estab-
lished risk factors, such as cigarette smoking and occupa-
tional carcinogens. Similarly, a nationwide analysis of more
than 51,000 bladder cancer cases in Iran reported that ap-
proximately 82% of patients were male, confirming that sex
distribution in Mazandaran is comparable with the national
profile [18].
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The mean age of patients was 66.92 years, and the ma-
jority of cases occurred among individuals aged 60 years
and older. No statistically significant differences were ob-
served in mean age between men and women (P=0.215)
or between urban and rural residents (P=0.255). These
findings are in agreement with previous Iranian studies
demonstrating that bladder cancer is predominantly a dis-
ease of older adults, with mean ages at diagnosis ranging
from approximately 62 to 65 years [21]. The increasing
incidence among elderly individuals is likely associated
with cumulative exposure to carcinogenic agents, aging-
related molecular alterations, and prolonged latency be-
tween exposure and tumor development.

Approximately two-thirds of patients resided in urban
areas, while one-third lived in rural regions. Although
residence was not associated with differences in age at
diagnosis, the higher number of urban cases may reflect
population density, greater accessibility to specialized di-
agnostic services, and more complete cancer registration
in metropolitan areas. In conclusion, bladder cancer inci-
dence in Mazandaran Province remained relatively stable
between 2016 and 2020 and predominantly affected older
men. The observed demographic pattern was consistent
with national epidemiological evidence, while the pro-
vincial incidence remained lower than that reported from
several high-risk regions of Iran.
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3. Chi-Square Test
4. Independent Samples t-test
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