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Abstract. Prostate cancer remains one of the most common malignancies affecting men
worldwide and represents a significant public health challenge. Although advances in diagnostic
technologies and therapeutic strategies have improved survival rates, prevention and early
detection continue to play a crucial role in reducing morbidity and mortality associated with the
disease. The multifactorial etiology of prostate cancer includes genetic predisposition,
environmental influences, hormonal factors, lifestyle behaviors, and aging. Understanding these
risk factors enables clinicians and public health professionals to implement targeted prevention
strategies.

Screening modalities such as prostate-specific antigen (PSA) testing, digital rectal
examination (DRE), and multiparametric magnetic resonance imaging (mpMRI) have
transformed early detection practices. However, controversies regarding overdiagnosis and
overtreatment highlight the need for risk-adapted screening approaches. This article reviews
current evidence on prostate cancer prevention, modifiable risk factors, screening methods,
emerging biomarkers, and public health strategies aimed at improving early diagnosis.
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Introduction

Prostate cancer is the second most frequently diagnosed cancer among men globally and
one of the leading causes of cancer-related death [1]. The disease predominantly affects older
males, with incidence rising sharply after the age of 50. Despite its high prevalence, prostate
cancer often develops slowly and may remain asymptomatic for years, making early detection
essential for favorable outcomes.

Recent epidemiological data suggest that geographic variation in prostate cancer
incidence reflects differences in screening practices, dietary habits, and genetic susceptibility [2].
Developed countries report higher incidence rates, partly due to widespread PSA screening,
whereas mortality remains comparatively lower because of early diagnosis and improved
treatment.

Preventive medicine emphasizes identifying individuals at increased risk and
implementing measures to delay or prevent disease onset. Early detection, on the other hand,
focuses on diagnosing cancer at a stage when curative treatment is still possible. Together, these
strategies represent the cornerstone of prostate cancer control.
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Epidemiology and Global Burden

Prostate cancer accounts for millions of new cases annually and constitutes a substantial
burden on healthcare systems worldwide [1]. Age-standardized incidence rates vary more than
25-fold across regions, with the highest rates observed in North America, Northern Europe, and
Australia [3].

Mortality trends, however, have declined in several high-income countries over the past
two decades. Researchers attribute this improvement to earlier diagnosis and advances in
treatment modalities such as targeted therapy and robotic surgery [4].

The lifetime risk of developing prostate cancer is approximately 1 in 8 men, although
many cases remain clinically insignificant [5]. This distinction between indolent and aggressive
tumors has become central to modern screening discussions.

Risk Factors for Prostate Cancer

Age

Age is the most significant non-modifiable risk factor. Approximately 60% of prostate
cancer cases are diagnosed in men older than 65 years [1]. Cellular aging contributes to DNA
damage accumulation, impaired repair mechanisms, and increased oncogenic mutations.

Genetic Predisposition

Family history significantly increases risk. Men with a first-degree relative diagnosed
with prostate cancer are twice as likely to develop the disease [6]. Mutations in genes such as
BRCAL, BRCA2, and HOXB13 have been strongly associated with hereditary prostate cancer
syndromes [7].

Ethnicity

Epidemiological studies show that men of African ancestry experience higher incidence
and mortality rates compared to other populations [8]. Conversely, Asian populations historically
demonstrate lower incidence, although rates are rising with westernization of lifestyle patterns.

Hormonal Influences

Androgens play a critical role in prostate growth and carcinogenesis. Testosterone and its
more potent derivative, dihydrotestosterone (DHT), stimulate prostate cell proliferation.
Dysregulation of androgen signaling pathways is considered a key driver of tumor development
[9].

Lifestyle Factors

Emerging evidence links obesity, sedentary behavior, and poor dietary habits to
aggressive forms of prostate cancer [10]. Chronic inflammation, insulin resistance, and altered
metabolic pathways may contribute to tumor progression.

Dietary Modifications

Diet plays an influential role in prostate carcinogenesis. High consumption of saturated
fats and red meat has been associated with increased risk, while plant-based diets appear
protective [11].

Fruits and Vegetables: Rich in antioxidants, vitamins, and phytochemicals that neutralize
free radicals.

Tomatoes and Lycopene: Lycopene has demonstrated anti-proliferative properties in
prostate cells [12].

Omega-3 Fatty Acids: Found in fish, these may reduce inflammation and inhibit tumor
growth.

However, results remain heterogeneous, and no single nutrient guarantees prevention.
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Regular exercise improves immune function, reduces obesity, and regulates hormone
levels. Studies suggest physically active men have a lower risk of aggressive prostate cancer [13].

Weight Management

Obesity correlates with higher-grade tumors and worse prognosis [10]. Maintaining a
healthy body mass index is therefore recommended as part of cancer prevention.

Smoking and Alcohol

Smoking has been linked to increased prostate cancer mortality, while excessive alcohol
consumption may promote oxidative stress [14]. Smoking cessation is strongly advised.

Chemoprevention

Chemoprevention refers to the use of pharmacological agents to inhibit cancer
development.

5-Alpha Reductase Inhibitors: Drugs such as finasteride and dutasteride reduce
conversion of testosterone to DHT. Clinical trials have demonstrated a reduction in overall
prostate cancer incidence among users [15]. However, concerns persist regarding a possible
increase in detection of high-grade tumors.

Anti-inflammatory  Agents: Chronic inflammation contributes to carcinogenesis.
Nonsteroidal anti-inflammatory drugs (NSAIDs) have shown potential protective effects,
although routine use is not currently recommended due to side effects [16].

Vitamins and Supplements: Large randomized trials found no convincing evidence that
vitamin E or selenium supplementation prevents prostate cancer [17]. In fact, excessive intake
may be harmful.

Importance of Early Detection

Early-stage prostate cancer is often asymptomatic. When symptoms such as urinary
obstruction or bone pain appear, the disease may already be advanced. Early detection allows for
curative interventions including surgery or radiation therapy.

Survival rates exceed 95% when cancer is confined to the prostate but drop significantly
in metastatic cases [5]. Thus, timely diagnosis directly influences prognosis.

Screening Methods

Prostate-Specific Antigen (PSA) Testing: PSA is a glycoprotein produced by prostate
epithelial cells. Elevated serum PSA levels may indicate malignancy but can also result from
benign prostatic hyperplasia or prostatitis.

PSA screening has been shown to reduce prostate cancer mortality in several large trials
[18]. Nevertheless, false positives can lead to unnecessary biopsies and anxiety.

Current guidelines recommend shared decision-making between clinician and patient,
particularly for men aged 50-69 or those at high risk [19].

Digital Rectal Examination (DRE): DRE allows clinicians to palpate the prostate for
nodules or asymmetry. Although less sensitive than PSA testing, it may detect tumors in patients
with normal PSA levels [20].

Multiparametric MRI (mpMRI): mpMRI has revolutionized prostate imaging by
improving lesion localization and reducing unnecessary biopsies. Studies demonstrate higher
detection rates of clinically significant cancers compared to traditional methods [21].

Emerging Biomarkers and Diagnostic Tools

Advances in molecular biology have introduced new biomarkers aimed at improving
diagnostic accuracy.
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PCA3 (Prostate Cancer Antigen 3): A urine-based test that enhances specificity when
PSA levels are borderline [22].

4Kscore Test: Combines multiple kallikrein markers to estimate the risk of aggressive
cancer.

Genomic Testing: ldentifies gene expression patterns associated with tumor
aggressiveness.

Artificial intelligence is also being integrated into imaging analysis, potentially enabling
earlier and more precise detection.

Risk-Adapted Screening

One-size-fits-all screening strategies are increasingly being replaced by individualized
approaches. Risk stratification considers age, family history, genetic mutations, and baseline
PSA levels.

For example, men with BRCA mutations may benefit from earlier and more frequent
screening [7]. Conversely, elderly patients with limited life expectancy may avoid unnecessary
testing.

Risk-adapted screening balances the benefits of early detection against harms such as
overdiagnosis.

Challenges in Early Detection

Overdiagnosis: Many prostate tumors grow slowly and may never cause symptoms.

Detecting such cancers can lead to overtreatment and reduced quality of life.

Overtreatment: Interventions such as radical prostatectomy may result in complications
including urinary incontinence and erectile dysfunction. Active surveillance has emerged as a
safe alternative for low-risk cases [23].

Health Inequalities: Access to screening varies globally. Limited healthcare infrastructure
and lack of awareness contribute to late diagnoses in developing regions.

Public Health Strategies

Effective prostate cancer control requires coordinated public health initiatives.

Awareness Campaigns: Educational programs encourage men to discuss screening with
healthcare providers and recognize risk factors.

Community-Based Screening: Mobile clinics and outreach programs improve access in
underserved populations.

Physician Education: Training primary care physicians to identify high-risk individuals
enhances early referral and diagnosis.

Future Directions

Research continues to refine prevention and detection strategies.

Liquid Biopsies: Detect circulating tumor DNA.

Precision Medicine: Tailors screening based on genetic risk.

Al-assisted Imaging: Improves diagnostic accuracy.

Immunoprevention: Investigates vaccines targeting tumor antigens.

As scientific understanding evolves, integrating these innovations into clinical practice
may further reduce prostate cancer mortality.

Conclusion

Prostate cancer continues to pose a significant challenge to global healthcare systems;
however, its clinical course can be effectively controlled when the disease is identified at an
early stage.
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Preventive approaches that emphasize healthy lifestyle practices, careful evaluation of
individual risk profiles, and the selective use of chemopreventive agents present valuable
opportunities to lower overall incidence rates. At the same time, rapid progress in screening
methods and the development of more precise biomarkers are transforming the landscape of
early diagnosis, enabling clinicians to detect clinically meaningful tumors with greater accuracy.

Looking ahead, the advancement of prostate cancer management is closely tied to the
principles of personalized medicine. Tailoring screening and preventive strategies to each
patient’s risk level allows healthcare providers to focus resources on those most likely to benefit
while minimizing unnecessary procedures in low-risk groups. Achieving this balance requires
strong interdisciplinary collaboration among medical professionals, scientific researchers, and
public health institutions.

In summary, the integration of proactive prevention measures with well-designed,
evidence-based screening programs remains the most effective strategy for reducing the global
impact of prostate cancer and improving long-term patient outcomes.
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