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Article Info Abstract

GLOBOCAN stated that prostate cancer is the third most common type of cancer in
the world. Previously, prostate cancer incidence rates in Asian populations were
lower than Western populations. In recent years, the incidence rate of prostate
cancer in Asia has increased rapidly. Indonesia ranks 10th out of 32 Asian countries.
Prostate cancer is a multifactorial disease, including age and topographical factors of
residence. Prostate cancer risk factors need to be identified to target primary and
secondary prevention. Pesticide-specific exposure in rice field areas accumulates in
the environment and becomes a pathology. Literature studies from various sources
related to these risk factors are still very limited. This study aims to analyze the risk
factors of residential topography and age on prostate cancer incidence. An
observational analytic study was conducted with a case-control design. 177 samples
were obtained by total sampling method, with prostate cancer as the case group and
benign prostate hyperplasia as the control group. Age variable parameters are less
than or more than 65 years. The residential topography criteria are narrow and large
rice fields around the sample residence. The chi-square test result found a significant
correlation between residential topography with prostate cancer incidence (p=
0.028, OR=2.155) and correlation between age factor with prostate cancer incidence
(p=0.018, OR=2.187). Age had a 2.009-fold higher risk of prostate cancer incidence
than the topography of residence. In conclusion, the topographic profile of the rice
field area around the residence and age has a significant risk factor on prostate
cancer incidence.
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Introduction 2015, stated that there were 1,102 patients with prostate cancer

with an average age of 67.18 years in three central teaching

Prostate cancer (PCa) is one of the most common cancers
worldwide, accounting for the majority of all cancer-related
deaths. (Bergengren et al., 2023). In 2020, the Global Cancer
Statistics (GLOBOCAN) states that prostate cancer is the third
leading cancer type. The highest number of new cases and
mortality from this cancer is 7.3%, after breast cancer (11.7%)
and lung cancer (11.4%) (Sung et al., 2021). Previously, prostate
cancer incidence rates in Asian populations were lower than
those in Western populations. However, in recent years PCa
incidence and mortality rates in some Asian countries have
increased rapidly. Prostate cancer incidence and mortality in
Indonesia is ranked 10th out of 32 Asian countries (Chen et al.,
2014). The Indonesian Society of Urologic Oncology (ISUO) in

hospitals (Jakarta, Bandung, and Surabaya), more patients came
with an advanced stage of 59.3% (ISUO, 2015). In recent years,
individual growth patterns have independent prognostic value
and can be used for better risk personalization (Leenders et al.,
2020).

Prostate tumors can be categorized into malignant prostate
cancer and benign prostatic hyperplasia (BPH). BPH is a non-
cancerous enlargement of the prostate gland, commonly
affecting men over 40. It is prevalent globally, with estimates
suggesting that around 50% of men in their 50s and up to 90% in
their 80s experience BPH (Shrivastava & Gupta, 2012). In Asia,
the incidence mirrors global trends, with similar rates of BPH
observed among Asian men (Xia et al., 2012). BPH is
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characterized by the proliferation of prostate glandular and
stromal tissues, leading to urinary symptoms due to urethral
compression (Kishanrao, 2022). Histological examination reveals
hyperplastic changes in both glandular and stromal components,
with increased cellularity and altered architecture (Mostofi et
al., 2014). Magnetic resonance spectroscopy has shown distinct
metabolic profiles in BPH tissues, aiding in differentiation from
malignant tumor (Hahn et al., 2014).

Prostate Cancer risk factors need to be identified to target
primary and secondary prevention (Bergengren et al., 2023).
Age, race, and family history are non-modifiable risk factors.
Whereas physical activity and sleep, dietary intake, history of
disease and surgery, smoking, and environmental and
occupational factors were identified as modifiable risk factors
(Bergengren et al., 2023).

In 2017-2019 in the United States, prostate cancer had a high
probability in the age range of 65-84 years (10.4%), followed by
age 50-64 years (3.9%), age over 85 years (3.1%), and age 0-49
years (0.2%) (Siegel et al., 2024). The cancer statistics center in
the United States, also recently showed that the likelihood of
PCa increased from 1.8% in men aged 60-69 years to 9% in men
aged 70 years and above (Bergengren et al., 2023). The findings
also suggest that only 1 in 350 men aged less than 50 years may
be diagnosed with prostate cancer. The incidence rate of the
disease is closer to 60% in men over 65 years old (Rawla, 2019).
Adulthood is the peak of circulating testosterone and decreases
gradually in old age (Moreau et al.,, 2020). A decrease in
testosterone androgens in men can increase the expression of
the BCL-2 (B Cell Lymphoma 2) family of proteins which are anti-
apoptotic as a form of compensation (Ali & Kulik, 2021).
Androgen-induced prostate epithelial growth and invasion
appear in embryogenesis and will be reactivated in cancer and
form masses in the prostate (Toivanen & Shen, 2017).

Research by Romadhon et al. (2024) found a strong
association between age and cancer development and
considered socio-environmental variables when assessing risk
factors for cancer occurrence (Romadhon et al.,, 2024). Rice
fields are a crucial staple food source in Asia, but the use of
pesticides in agriculture raises significant environmental and
health concerns. The reliance on pesticides to enhance rice
fields, which can reach up to 10 t/ha, is prevalent in many Asian
countries (Gianessi, 2014). However, this practice leads to
pesticide residues that can persist in the environment (Song &
Kuo, 2021). Siegel et al. (2024) found that most cancers in men
reflect greater exposure to carcinogenic environmental and
lifestyle factors. (Siegel et al., 2024). Epidemiologic studies have
evaluated workplace exposure, as well as exposure to pesticides
and other chemicals (Ledda et al., 2021). Research by Ragin et al.
suggests that the duration of pesticide exposure plays an
important role in the development of prostate cancer (Ragin et
al., 2013). Although most pesticide exposures are not mutagenic,
certain pesticides contain EDs (Endocrine Disruptors) that can
block testosterone hormonal receptors (Habibi et al., 2021).
Under pathological conditions, AR (Androgen Receptors)
mutation or unspecific AR binding by ligands modulate different
target genes leading to altered regulation of cell proliferation
and triggering the onset and progression of prostate cancer
(Corti et al., 2022).

Empirical experience of researchers when conducting
literature reviews on PubMed and Scopus with the search
"Prostate Cancer AND Environment AND Age AND Gleason"
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without year restrictions, only 50 journals were found on
PubMed and 37 on Scopus. In addition, a literature review on
Google Scholar only found 36 journals. This proves that few
studies still discuss this matter at the national and international
levels. Based on this background, the researcher is interested in
examining how the influence of the topographic profile factor of
the rice field area around the residence and age on prostate
cancer incidence.

Methods

Research design

An observational analytic study with a case-control design by
comparing prostate cancer as the case group and benign
prostate hyperplasia (BPH) as the control group.

Population

The population in the study were medical records that have
passed the gold standard test of histopathology preparations in
prostate and BPH cases at the Anatomical Pathology Laboratory
of PKU Muhammadiyah Surakarta Hospital. The samples in this
study were medical records of histopathology preparations with
a final diagnosis of prostate cancer from 2018 to 2023.

Sampling Technique and Sample Size Determination

Medical record data obtained by total sampling method were
177 samples of prostate cases, which are 124 cases of prostate
cancer and 53 cases of benign prostate hyperplasia (BPH) from
2018 to 2023.

Restriction criteria

The gold standard for tumor examination is a histopathological
picture performed in an anatomical pathology laboratory, so this
research uses medical record data. Inclusion criteria in this study
were medical records with the conclusion of prostate cases and
have a complete identity. Exclusion criteria were duplicate cases,
residential data not found in the database, and medical records
that have a histopathology diagnosis of primary malignancy in
other organs such as lung cancer or pancreatic. This study did
not have many other exclusions related to the number of rare
cases and old age which allow many dropouts.

Measurements

The topography profile variable of the area of rice fields around
the residence is the percentage ratio of rice fields area compared
to the total sub-district area from the Central Bureau of Statistics
data. The distribution of all sample data was analyzed with the
60th percentile (P60) for specific results and a limit of 39% was
obtained. The 60th percentile is often considered a specific
reference point because it represents a class group that is in the
middle of the distribution (Kireyev & Leonidov, 2020). The age
variable is the age of the sample when diagnosed with prostate
cancer from medical records. Graham's study concluded that
prostate cancer is mostly found in men older than 65 years. So,
researchers use the 65-year limit as a reference. The
measurement criteria were less than and more than 65 years as
the median age between at-risk and not (Graham et al., 2023).
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Statistical analysis

Univariate analysis was performed to determine the distribution
of sample characteristics. Bivariate analysis of the effect
between independent and dependent variables was performed
using the Chi-Square test. The sig. The P-value is less than 0.05,
referred to a statistically significant correlation. Multivariate
analysis was performed using a logistic regression test to find out
the riskier variable in this study.

Ethical clearance

This study has been approved by the Health Research Ethics
Commission of PKU Muhammadiyah Surakarta Hospital with
No.13/KEPK/RS.PKU/VI/2024.

Results

Medical record data covering the period from 2018 to 2023,
along with the geographical distribution depicted were also
included in the analysis. The study encompasses 177 cases of
prostate categorized into prostate cancer 124 cases in Figure 1
and benign prostate hyperplasia (BPH) 53 cases in Figure 2.

Table 1 presents the characteristics of the study sample.
Most of the prostate cancer samples were more than 65 years
old, while most of the BPH samples were less than 65 years old.
Both prostate cancer and BPH samples lived mostly in urban
areas. The results of the analysis of the topographic profile of the
place of residence, most samples are in a residence with a rice
field area of less than 39% of the total area. The majority of the
samples were private workers. Lymphocyte levels showed that
most samples had low lymphocyte levels in prostate cancer and
BPH samples. Gleason score in prostate cancer samples, most
had a score of more than 8 (poorly differentiated).
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Table 2 shows the results of bivariate analysis between
topographic characteristics of rice fields around the residence
with the incidence of prostate cancer obtained a Chi-square p-
value of 0.028. This shows there is a significant influence
between the topographic characteristics of rice fields around the
residence with the incidence of prostate cancer (OR = 2.155, 95%
C11.08-4.32). Both prostate cancer and BPH were located in areas
with small rice fields (less than 39% of the total area sub-district).

Table 3 shows the bivariate analysis results between age
characteristics and the incidence of prostate cancer obtained a
Chi-square p-value of 0.018. This shows there is a significant
influence between age characteristics with the incidence of
prostate cancer (OR = 2.187, 95% Cl 1.14-4.21). As many as
66.1% of prostate cancer samples were at risk age of more than
65 years. In contrast to the BPH samples, 52.8% were less than
65 years old.

The results of multivariate analysis are shown in Table 4,
showing that the age variable had more influence on the
incidence of prostate cancer than the topographic profile of rice
fields with a significant p-value of 0.040. The age factor has an
OR (Odds Ratio) age value of 2.009. This result shows that the
age variable provides a 2.009 times greater risk of prostate
cancer incidence. The OR value of the age factor is the most
significant of the other variables in influencing the incidence of
prostate cancer.

Based on the analysis also known as Negelkerke R-square
results of 0.072 or 7.2%. This shows that the magnitude of the
topographic profile factor of rice fields around the residence and
age on the incidence of prostate tumors is 7.2% while other
variables outside the model such as family history, race, alcohol
and smoking, duration of stay in residence, duration of
environmental exposure, type of specific pollutant, and type of
daily dietary menu may influence the other 92.8%.
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Figure 1. The distribution of prostate cancer cases from 2018 to 2023
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Figure 2. The distribution of BPH cases from 2018 to 2023

Table 1. Characteristics of Study Samples

Prostate Cancer (n= 124)

Benign Prostate Hyperplasia (n=53)

Characteristic
Frequency (n)

Percentage (%)

Frequency (n) Percentage (%)

Age
<65 years 42 33,9
>65 years 82 66,1
Place of Residence
Urban 72 58,1
Rural 52 41,9
Occupation
Laborer 11 8,9
Retired 29 23,4
Farmer 18 14,5
Civil Servant 13 10,5
Private Employee 49 39,5
Self Employed 4 3,2
Topographical Profile of the Area of Rice Fields Around the Residence
Narrow Rice Field (<39%) 67 54,0
Large Rice Field (>39%) 57 46,0
Lymphocyte Level
Low (<25) 99 79,8
Normal (25-40) 25 20,2
High (>40) 0 0
Gleason Score
Well-differentiated (1-6) 23 18,5
Moderate differentiated (=7) 46 37,1
Poorly differentiated (8-10) 55 44,4

28 52,8
25 47,2
31 58,5
22 41,5
2 3,8
9 17,0
10 18,9
13 24,5
17 32,1
2 3,8
38 71,7
15 28,3
31 58,5
22 41,5
0 0

0 0

0 0

(] 0

Table 2. Risk factor of topographic profile of rice field area around the residence on prostate cancer incidence

o . Prostate Cancer BPH Cl 95%
Topography Profile Rice Field Area F(n) %) Fn) (%) OR Lower Upper
<39% 67 54 38 71,7
>39% 57 46 15 28,3 2,155 1.076 4,315 0,028
Total 124 100 53 100
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Table 3. Risk factor of age on prostate cancer incidence

Age Prostate Cancer BPH Cl 95%
F (n) (%) F (n) (%) Lower Upper
<65 years 42 33,9 28 52,8
>65 years 82 66,1 25 47,2 2,187 1,136 4,210 0,018
Total 124 100 53 100

Table 4. Risk factors of topographic profile of rice field area around the residence and age on prostate cancer incidence

Variable Beta Coefficient Pvalue OR (ExpB) _ CI95% Negelkerke R-square
Lower Upper
Topography Profile 0,676 0061 1,966 0970 3,982
Rice Field Area ! ! ! ! ! 0,072
Age 0,698 0,040 2,009 1,033 3,910
Constant 0,205 0,442 1,227

Discussion

The prostate gland is a male hormone-responsive organ that
is anatomically located near the urethra and vesica urinary,
consisting of different zones such as the peripheral zone and the
transitional zone (Coleman, 2018). The main function of the
prostate gland is to complete the secretion of semen and keep
sperm alive (Wasim et al., 2022). Prostate tumors can be
malignant and cause prostate cancer (PCa), or can be benign and
cause BPH. (Surya, 2022). More than 95% of prostate cancer
cases are adenocarcinomas, mostly of acinar origin, while only a
few are of ductal origin. In addition, a total of 80% of prostate
adenocarcinomas arise from luminal or basal epithelial cells
(with lower prevalence) in the peripheral area, which occupy
more than 70% of the total prostate tissue (Wasim et al., 2022).
Mutations in the DNA repair genes BRCA1, BRCA2, CDK12, ATM,
FANCD2, and RAD51C are associated with prostate cancer
incidence (Romadhon & Kurniati, 2024). PCa is a multifactorial
disease influenced by genetic mutations, epigenetic changes,
and inflammation that contribute to its progression (Pandareesh
et al.,, 2021). Risk factors that are thought to cause prostate
cancer consist of non-modifiable and modifiable factors. Non-
modifiable factors include age (60-69 years), family history, and
genetic predisposition. Modifiable risk factors include physical
activity and sleep, dietary intake (specific diet, alcohol, and
smoking), disease and treatment (circumcision, vasectomy, and
infertility),  environmental and  occupational factors
(environmental and chemical exposure), sexual activity, and
marital status (Bergengren et al., 2023).

Influence of topographic profile characteristics of surrounding
rice fields on the incidence of prostate cancer

Table 2 shows that prostate cancer samples live more in
areas with a topographic profile of rice fields of less than 39% of
the total area (67%), compared to areas with a topographic
profile of rice fields of more than 39% of the total area (57%)
with significant results (p-value = 0.028) between the
topographic profile of rice fields around the residence with the
incidence of prostate cancer. This shows that there is a
significant effect between the incidence of prostate cancer and
the topographic profile of rice fields around the residence. The
area of Central Java is recorded at 3.25 million hectares, with the
use of 30.4% of rice fields and 16.5% of housing and place of

residence. This is evidence that the agricultural sector is still
more dominant than the building sector (BPS Jawa Tengah,
2018). This is by the study of Pouresmaeili et al. (2015) in two
groups of Iranian men diagnosed with prostate cancer and
controls aged 50 to 75 years. The study analyzed residence and
workplace, smoking habits, and drug consumption history. The
results of this study suggest that environmental factors that
influence prostate cancer incidence include residential location
and exposure to pollutants. In order, the largest number of
patients came from provincial capitals, large industrial cities,
small towns, and rural areas (Pouresmaeili et al.,, 2015). A
systematic study in the UK has analyzed 49 articles published
from 1993 to 2015 with the keywords “pesticides” and “prostate
cancer”. The study analyzed pesticide exposure activities and/or
agricultural activities. Most (32 studies) showed a positive
association between pesticide-specific exposure from
agricultural areas and the incidence of prostate cancer, with
estimates ranging from 1.01 to 14.1 across studies (Silva et al.,
2016). A prospective cohort study in Korea was conducted by
identifying 110 men with a diagnosis of prostate cancer and 256
men without prostate cancer. The study was conducted by
calculating the serum concentrations of polychlorinated
biphenyl (PCB) and organochlorine (OCP) compounds to
determine the Hazard Ratio (HR) using the Cox regression model.
Exposure to persistent pollutants (POPs) is also associated with
etiologic causes of prostate cancer (Lim et al., 2017). In addition,
the study of Flores et al. (2023), The study was conducted on
black men in West Africa, Cameroon, and Nigeria aged 35 to 70
years. In this research, anthropometric, environmental, and
epidemiological analyses were conducted through question
surveys. The results of logistic analysis of pesticide exposure as a
predictor of cancer diagnosis in the three countries found a
significant effect in Nigerian participants with a p-value of 0.013
(Asto-Flores et al., 2023). In contrast to the study of Lemarchand
et al. (2014) in farmers in France during the registration period
2005 to 2007 and reanalyzed in December 2009. Occupational
risk factors were identified by collecting data on occupational
history, agricultural exposures, and livestock exposures
collected by questionnaire. Hazard ratios (HR) were determined
by Cox regression analysis. Increased risk results were obtained
in six activities: pasture, wheat/barley, and tobacco farming, as
well as cattle, pig, and horse farming with an HR of 1.07. There
was a non-significant relationship between prostate cancer risk
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and pesticide use and pasture area (p=0.06) (Lemarchand et al.,
2014). The topographic profile of rice fields around the residence
shows an effect on the incidence of prostate cancer. Chronic
exposure to low doses of pollutant elements in the air, water,
and soil environment will accumulate in tissues over time and
become an environmental-dependent pathology (Centeno et al.,
2013). While most pesticide exposures are not mutagenic,
certain pesticides contain EDs (Endocrine Disruptors) that can
block testosterone hormonal receptors (Habibi et al., 2021).
Androgen receptor (AR) signaling plays a role in the growth and
progression of prostate cancer (Achmad, 2022). AR will signal ED
within the prostate gland and contribute to the onset of prostate
cancer and worsen progression (Corti et al., 2022).

Influence of age characteristics on prostate cancer incidence

Based on Table 3, most of the samples who experienced
prostate cancer (PCa) were more than 65 years old (66.1%). This
indicates that older age groups are more at risk of prostate
cancer. Bivariate analysis showed a significant association (p-
value = 0.018) between age and prostate cancer incidence.
Prostate cancer and BPH respondents in this study had a mean
age of 68.27 years with an age range of 45-94 years and a
standard deviation of 9.8. This is by research conducted by Rawla
(2019) on African-American men of all ages. Researchers
analyzed incidence, mortality, etiology, risk factors, and
prevention. The results of the study stated that the incidence
rate of prostate cancer was close to 60% in men aged over 65
years (Rawla, 2019). In addition, Okebugwu's study (2013) was
conducted on prostate cancer patients aged more than 65 years.
This research conducted an epidemiological literature study on
various countries in the world. The results of this study also
showed a significant correlation between aging and the
incidence of prostate cancer (p<0.005). The number of elderly
men diagnosed with prostate cancer will continue to increase,
especially individuals over the age of 65 (Okebugwu, 2023). A
study by Abudoubari et al. (2023) was conducted on 105,135
patients with prostate cancer from 1975 to 2019 in the
Surveillance, Epidemiology, and End Results Program (SEER)
database. The study was not restricted to any particular age,
race, and country of the patients. The mean age at diagnosis was
67.9 years with a median age of 68 years. Analysis was
performed on the variables of age, tumor stage, race, PSA, and
Gleason score as independent risk factors. The results found that
the age groups of 15-54 and 55-64 years had a significant
increase in prostate cancer incidence (p<0.005). Whereas the
over-85 age group experienced a decrease (Abudoubari et al.,
2023). In contrast, Somasundaram et al. (2022) in men in the
United States from 2000-2018 in the age group of 60 to 85 years
had different results. The study conducted an age, race, region,
and rural analysis using data obtained from the National
Program of Cancer Registries (NPCR) representing patients from
all 50 states. The study reported a significant decline in prostate
cancer incidence aged 40 years and above, with the steepest
decline in the age group above 85 years (Somasundaram et al.,
2022). The pathogenesis of prostate cancer has many theories.
The most commonly used theory is the dysregulation of
androgen receptors which have an important role in regulating
prostate cell growth, PCa often progresses to the peripheral
zone of the prostate (Coleman, 2018). Prostate cancer shows a
complex correlation with age, with older adults being most
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affected (Okebugwu, 2023). The prostate gland needs the male
hormone testosterone known as androgen (Mustafa et al.,,
2016). One type of androgen, testosterone, is converted to the
form of dihydrotestosterone (DHT) by 5a-reductase to ligand to
androgen receptors in the cytoplasm (Murray, 2021). DHT plays
a role in enhancing macrophage cytotoxicity in prostate cancer
cells via TRAIL (Tumor Necrosis Factor Related Apoptosis
Inducing Ligand), suggesting a potential link between DHT,
immune response, and prostate cancer progression (Lee et al.,
2019). Adulthood is the peak of circulating testosterone and
declines gradually in middle age and older (Moreau et al., 2020).
At the age of 40 most men start to experience andropause (Kim
et al., 2020). Decreased androgens in men can increase the
expression of the BCL-2 (B Cell Lymphoma 2) family of proteins
which are anti-apoptotic in the prostate epithelium. This occurs
because increased expression of BCL-2 is a process of
compensating for the loss of androgens in the prostate by
increasing the induction of prostate luminal epithelial cells (Ali &
Kulik, 2021). The study by Calvocoressi highlighted advanced age
correlates with more malignant prostate cancer, pointing to
increased BCL-2 expression, p53 mutations, and high
microvascular density (Calvocoressi et al., 2018). AR gene
polymorphisms are associated with prostate cancer incidence,
age of onset, and response to therapy, and affect malignancy
(Bosch et al., 2002). Malignant cells will continue to proliferate
and form macroscopic and enlarged nodules, which can remain
in the prostate tissue or penetrate the prostate capsule and
extend outside the prostate tissue by hematogenically draining
the prostatic venous plexus to the vertebral veins (IAUI, 2022).

Conclusion

The age factor has more risk factors for prostate cancer
incidence than the topographic profile of rice fields with a
significant p-value of 0.040 and an Odd Ratio of 2.009. In
addition, the factors of the topographic profile of rice fields
around the residence and age have an influence of 7.2% on
the incidence of prostate cancer, while the other 92.8% may
be influenced by other variables outside the model.

The implications of this study include the need for preventive
measures with early screening in the group of men aged
more than 65 years because they have a high risk of prostate
cancer. Significant results on residential topography can be
used as a reference. Residential topography can be a
preliminary finding to look at the specific situation in the
residential such as the type of pollutant, duration of
exposure, and type of daily diet in the location.
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