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Background: Prostate cancer is common malignancy affecting the prostate gland, the 

small organ about the size of a walnut that is located just below the bladder in males. 

It is the second most prevalent cancer to be diagnosed and the fifth leading cause of 

cancer-related death among men worldwide. Objectives: Cross-sectional 

epidemiological analysis aimed to investigate incidence and mortality rates of 

prostate cancer in distinct regions of Khyber Pakhtunkhwa, Pakistan. Methods: The 

study analyzed the prevalence and mortality rates of prostate cancer in distinct 

regions of Khyber Pakhtunkhwa, Pakistan. Study utilized data from national cancer 

registries, hospital records, and population-based surveys to gather and statistically 

analyze relevant information. Results: A total of 2,718 patients were tested for 

prostate cancer, out of which 250 individuals were diagnosed with the disease, 

yielding a prevalence rate of 9.19%. Variations in prevalence rates were observed 

among different districts, with Peshawar (10.02%) and Dera Ismail Khan (10.84%) 

exhibiting the highest rates. Age-specific analysis revealed the highest prevalence 

rate in the ">65" age group (19.23%). Risk factor analysis highlighted aging, genetic 

predisposition, obesity, dietary factors, hormonal imbalances, and exposure to 

chemicals and radiation as significant contributors to prostate cancer. Conclusion: 

These findings provide insights into the burden, regional disparities, age-specific 

patterns, and risk factors associated with prostate cancer in Khyber Pakhtunkhwa, 

enabling the development of targeted interventions and preventive strategies to 

mitigate its impact. 
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INTRODUCTION 
Prostate cancer is a prevalent 

malignancy affecting the prostate gland, a 

small walnut-sized organ located just below 

the bladder in men [1]. It is the second most 

commonly diagnosed cancer and the 5th 

leading cause of cancer-related deaths among 

men worldwide [2]. With its significant impact 

on public health, understanding the nature of 

prostate cancer is crucial for developing 

effective prevention, early detection, and 

treatment strategies [3]. 

Prostate cancer typically develops 

when cells of prostate gland undergo abnormal 

changes and start to multiply uncontrollably. 

Over time, these cancerous cells can form 

tumors and may spread to other body parts, a 

process known as metastasis. Although exact 

etiology of prostate cancer remains unclear, 

several risk factors have been identified, 

including age, family history, ethnicity, and 

certain genetic mutations [4]. Furthermore, 

hormonal imbalances, dietary factors, and 

lifestyle choices such as smoking and obesity 

were also implicated in development of 

prostate cancer [5,7]. 

Presentation and progression of 

prostate cancer can vary widely among 

individuals. While some cases may remain 

localized within the prostate gland and grow 

slowly, others may be more aggressive and 

rapidly spread to nearby tissues and distant 

organs [8]. Early-stage prostate cancer may not 

produce noticeable symptoms, making regular 

screening and diagnostic tests crucial for its 

detection. Common symptoms that may 

manifest in advanced stages include urinary 

difficulties, blood in urine or semen, erectile 

dysfunction, and bone pain [9]. 

Prostate cancer diagnosis relies on a 

combination of methods, including a digital 

rectal examination, prostate-specific antigen 

blood test, and imaging studies such as 

ultrasound, magnetic resonance imaging, or 

biopsy [10,11]. Treatment options for prostate 

cancer depend on various factors like stage and 

aggressiveness of cancer, as well as the 

patient's overall health. They may include 

active surveillance, surgery, radiation therapy, 

hormone therapy, chemotherapy, or targeted 

therapy [12]. 

Given the significant impact of 

prostate cancer on men's health and quality of 

life, ongoing research endeavors aimed to 

improve our understanding of the disease and 

develop more effective management strategies 

[13]. This included investigating novel 

biomarkers for early detection, exploring 

personalized treatment approaches, and 

conducting clinical trials to evaluate emerging 

therapies. Moreover, public health campaigns 

played a vital role in raising awareness about 

prostate cancer, promoting regular screenings, 

and encouraging healthy lifestyle choices [14]. 

In Pakistan, prostate cancer is one of the 

leading cancers affecting men, but there is 

paucity of comprehensive epidemiological 

studies analyzing its incidence and mortality 

rates at the regional level. Understanding the 

regional variations in prostate cancer rates is 

essential for developing targeted prevention 

and intervention strategies to reduce its burden 

[15]. 

Therefore, this study aimed to 

conduct an epidemiological analysis of 

prostate cancer incidence and mortality rates in 

different regions of Pakistan. By examining 

variations in rates across regions, we can 

identify high-risk areas and explore potential 

risk factors contributing to the disparities. The 

findings contributed to existing knowledge on 

prostate cancer in Pakistan by providing a 

comprehensive understanding of its regional 

epidemiology. 

MATERIAL AND 

METHODS 
This study employed a cross-sectional 

design to conduct an epidemiological analysis 

of incidence and risk factors of prostate cancer 

in distinct regions of Khyber Pakhtunkhwa, 

including 250 patients diagnosed with prostate 

cancer out of 2718, from District Peshawar, 

Dera Ismail Khan, Mardan and Swat. During 

the study period, data from national cancer 

registries, hospital records, and population- 

based surveys were collected and analyzed 

statistically. 

Incidence and data of risk factors for 

prostate cancer were collected from national 

cancer registries, capturing information on 

newly diagnosed cases and fatalities. Utilizing 

population-based surveys, such as the Pakistan 

Demographic and Health Survey, pertinent 

demographic information was gathered. 

The sample population consisted of 

male patients diagnosed with prostate cancer 

within a predetermined time frame. Data from 

various regions of Khyber Pakhtunkhwa, 

representing both urban and rural areas, were 

included. All available information within the 

specified time frame was analyzed. Incidence 

and risk factors of prostate cancer were the 

most important variables. Regional disparities 

were analyzed in relation to demographic 

variables such as age, socioeconomic status, 

and the urban-rural divide. As potential risk 

factors, additional variables including family 

history of prostate cancer, lifestyle factors 

(e.g., smoking, obesity), and access to 

healthcare services were also investigated. 

Analyses of data were conducted to 
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calculate incidence and risk factors rates of 

prostate cancer in each region using 

cases.  

Prior to the study, ethical sanction 

descriptive statistics. Age-specific rates and 

age-standardized rates using the standard 

population of the World Health Organization 

(WHO) were calculated to account for regional 

differences in age distribution. To assess the 

relationship between demographic variables 

and prostate cancer rates, Chi-square tests or 

Fisher's exact test were utilized. Geographic 

Information Systems and other geospatial 

mapping techniques were used to visualize 

geographical distribution of prostate cancer 

RESULTS  
The data on prostate cancer testing 

was presented, specifically the number of 

patients tested and the prevalence of positive 

cases (Figure 1). Sum of 2,718 patients were 

tested for prostate cancer. Among these 

individuals, 250 patients were found to have a 

positive diagnosis of prostate cancer. This 

indicates a prevalence rate of 9.19% within the 

tested population. Prevalence percentage 

represents the proportion of individuals who 

tested positive for prostate cancer out of the 

total patients tested. In this study, it suggests 

that approximately 9.19% of the tested 

population had prostate cancer (Table 1). 

The table presents data on prostate 

cancer testing and prevalence rates across 

different districts: Peshawar, Dera Ismail 

Khan, Mardan, and Swat. In the study, a total 

of 1,017 patients were tested in Peshawar, 765 

in Dera Ismail Khan, 391 in Mardan, and 545 

in Swat. Among these patients, 102 in 

Peshawar, 83 in Dera Ismail Khan, 31 in 

Mardan, and 34 in Swat were found to have a 

positive diagnosis of prostate cancer. The 

prevalence rates, expressed as percentages, 

indicate the proportion of patients who tested 

positive for prostate cancer within each 

district. The prevalence rate in Peshawar was 

10.02%, in Dera Ismail Khan it was 10.84%, in 

Mardan it was 7.92%, and in Swat it was 

6.23%. These rates suggest variations in the 

occurrence of prostate cancer (p<0.05) across 

the different districts were statistically 

significant (Table 2). 

The data on prostate cancer testing 

and prevalence rates across different age 

groups was also recorded and analyzed 

statistically. The age groups are categorized as 

"<30," "31-45," "46-65," and ">65" years. In 

the study, a total of 178 patients were tested in 

the "<30" age group, with 4 patients found to 

have a positive diagnosis of prostate cancer. 

This indicates a prevalence rate of 2.24% 

within this age group. For the "31-45" age 

group, 746 patients were tested, and 31 

patients were found to have prostate cancer, 

was obtained from the appropriate institutional 

review boards and ethical committees. 

As a cross-sectional analysis, this 

research cannot establish causal relationships 

between prostate cancer and risk factors. In 

addition, potential biases, such as recall bias in 

survey data and underreporting in cancer 

registries, should be taken into account. 

Through validation procedures and robust 

statistical analyses, efforts were made to 

minimize these limitations. 

resulting in a prevalence rate of 4.15%. In the 

"46-65" age group, the highest number of 

patients were tested, with 1,222 individuals, 

and 105 of them were diagnosed with prostate 

cancer. The prevalence rate in this age group 

was 8.59%. Among patients aged ">65," 572 

individuals were tested, and 110 of them had a 

positive diagnosis of prostate cancer. This age 

group had the highest prevalence rate of 

19.23% (p<0.05) (Table 3). 

The frequency of various risk factors 

associated with prostate cancer was expressed 

as percentages. 75% cases were attributed to 

aging. This indicated that advancing age is a 

significant risk factor for developing prostate 

cancer. Approximately 40% of the cases were 

linked to genetic predisposition. This 

suggested that individuals with a family 

history of prostate cancer had increased risk of 

developing the disease. About 25% of the 

cases were associated with obesity. This 

implied that being overweight or obese 

contributed to development of prostate cancer. 

Approximately 20% of the cases were 

attributed to a high fat and low fiber diet. This 

suggested that dietary factors, specifically 

consuming a diet high in fat and low in fiber, 

increased the risk of prostate cancer. Hormonal 

factors were identified in 30% of the cases. 

This indicated that imbalances in hormones, 

such as elevated levels of certain hormones or 

hormonal changes, contributed to the 

development of prostate cancer. Around 35% 

of the cases were associated with exposure to 

chemicals and radiations. This suggested that 

exposure to certain chemicals or radiation 

increased the risk of prostate cancer. These 

findings highlighted the multifactorial nature 

of prostate cancer, with multiple risk factors 

playing a role in its development. It is 

important to note that these percentages 

represented the frequency of risk factors 

observed in the study population and may vary 

in different populations or settings. 

Understanding these risk factors can help 

inform preventive measures and targeted 

interventions for reducing the incidence of 
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prostate cancer (Figure 2). 

 

Table 1: Overall prevalence of prostate cancer in Khyber Pakhtunkhwa 
 

S. No 
Total patients tested for 

prostate cancer 
Patients found positive Prevalence (%) 

1 2718 250 9.19 

 

Table 2: District-wise prevalence of prostate cancer in Khyber Pakhtunkhwa 
 

Districts Peshawar Dera Ismail Khan Mardan Swat 

Patients tested 1017 765 391 545 

Patients found positive 102 83 31 34 

Prevalence (%) 10.02 10.84 7.92 6.23 

F-value 472.954 

p-value 0.00001* (significant at p<0.05) 

 

Table 3: Age-wise prevalence of prostate cancer in Khyber Pakhtunkhwa 
 

Age-groups 

(years) 

Patients 

tested 

Patients found positive Prevalence (%) p-value 

<30 178 4 2.24  

 
0.00001* 

(significant at 

p<0.05) 

31-45 746 31 4.15 

46-65 1222 105 8.59 

>65 572 110 19.23 

 

Figure 1: Anatomical configuration and cross sectional view of prostate cancer 
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Figure 2: Risk factors associated with prostate cancer

 

DISCUSSION 
This study aimed to conduct an 

epidemiological analysis of the incidence and 

risk factors of prostate cancer in different 

regions of Khyber Pakhtunkhwa. Results 

provided important insights into the 

prevalence, regional disparities, age-specific 

rates, and risk factors associated with prostate 

cancer in this population. 

Prevalence rate of this cancer within 

the tested population was found to be 9.19%. 

This indicates that approximately 9.19% of the 

individuals tested in this study had prostate 

cancer. When examining the prevalence rates 

across different districts, variations were 

observed. Peshawar had the highest prevalence 

rate at 10.02%, followed by Dera Ismail Khan 

at 10.84%, Mardan at 7.92%, and Swat at 

6.23%. These differences in prevalence rates 

between districts were statistically significant, 

highlighting regional disparities in prostate 

cancer occurrence (p<0.05). 

Age-specific rates of prostate cancer 

were also analyzed in this study. The highest 

prevalence rate was observed in the ">65" age 

group, with a rate of 19.23%. This finding 

suggests that older individuals are at a 

significantly higher risk of developing prostate 

cancer [16]. Prevalence rates were lower in 

younger age groups, with rates of 2.24% in the 

"<30" group, 4.15% in the "31-45" group, and 

8.59% in the "46-65" group. These results 

emphasize the age-related nature of prostate 

cancer incidence [17]. 

The study identified several risk 

factors associated with prostate cancer. Aging 

was found to be the most significant risk 

factor, accounting for 75% of the cases. This 

highlights  the  importance  of  age  as  a 
contributing factor to the development of 

prostate cancer. Genetic predisposition was 

linked to approximately 40% of the cases, 

indicating that individuals with a family 

history of prostate cancer may have an 

increased risk. Other risk factors included 

obesity (25% of cases), high fat and low fiber 

diet (20% of cases), hormonal factors (30% of 

cases), and exposure to chemicals and 

radiations (35% of cases). These findings 

emphasize the multifactorial nature of prostate 

cancer, with multiple risk factors interacting to 

influence its development [18]. 

It is important to acknowledge the 

limitations of this study. As a cross-sectional 

analysis, causal relationships between prostate 

cancer and risk factors cannot be established. 

Additionally, potential biases such as recall 

bias in survey data and underreporting in 

cancer registries should be considered. 

However, efforts were made to minimize these 

limitations through validation procedures and 

robust statistical analyses [19]. 

The study had significant implications 

for prostate cancer prevention and intervention 

strategies. Understanding the regional 

disparities, age-specific rates, and risk factors 

associated with prostate cancer can guide 

targeted interventions and preventive 

measures. Efforts should be directed towards 

raising awareness about the importance of 

early detection and regular screening, 

especially among older individuals. Promoting 

a healthy lifestyle that includes a balanced diet, 

regular physical activity, and weight 

management can help mitigate some of the risk 

factors associated with prostate cancer [20]. 
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CONCLUSION  
This cross-sectional epidemiological 

analysis of prostate cancer in distinct regions 

of Khyber Pakhtunkhwa has provided valuable 

insights into the prevalence, regional 

disparities, age-specific rates, and risk factors 

associated with the disease. The study revealed 

a prevalence rate of 9.19% within the tested 

population, indicating a substantial burden of 

prostate cancer. Significant variations in 

prevalence rates were observed across different 

districts, highlighting the need for targeted 

interventions. Age was identified as a 

significant risk factor, with the highest 

prevalence rate in the ">65" age group 

(19.23%). Genetic predisposition, obesity, 

dietary factors, hormonal factors, and exposure 

to chemicals and radiations were also 

identified as important risk factors. These 

findings contributed to our understanding of 

prostate cancer in this population and informed 

preventive measures and interventions to 

reduce its incidence and mortality rates. 

CONFLICT OF INTEREST 
None. 

 

REFERENCES  
1. Leslie SW, Soon-Sutton TL, R I A, et al. 

Prostate Cancer. In: StatPearls. Treasure 

Island (FL): StatPearls Publishing; 2023. 

2. Jemal A, Center MM, DeSantis C, Ward 

EM. Global patterns of cancer incidence 

and mortality rates and trends. Cancer 

Epidemiol Biomarkers Prev. 2010 

Aug;19(8):1893-907. 

3. Cuzick J, Thorat MA, Andriole G, 

Brawley OW, Brown PH, Culig Z, Eeles 

RA, Ford LG, Hamdy FC, Holmberg L, 

Ilic D, Key TJ, La Vecchia C, Lilja H, 

Marberger M, Meyskens FL, Minasian 

LM, Parker C, Parnes HL, Perner S, 

Rittenhouse H, Schalken J, Schmid HP, 

Schmitz-Dräger BJ, Schröder FH, Stenzl 

A, Tombal B, Wilt TJ, Wolk A. 

Prevention and early detection of 

prostate cancer. Lancet Oncol. 2014 

Oct;15(11):e484-92. 

4. Paul D. The systemic hallmarks of 

cancer. Journal of Cancer Metastasis and 

Treatment. 2020; 6: 29. 

5. Burton AJ, Tilling KM, Holly JM, 

Hamdy FC, Rowlands MA, Donovan JL, 

Martin RM. Metabolic imbalance and 

prostate cancer progression. Int J Mol 

Epidemiol Genet. 2010 Jul 25;1(4):248- 

71. 

6. Oczkowski M, Dziendzikowska K, 

Pasternak-Winiarska A, Włodarek D, 

Gromadzka-Ostrowska   J.   Dietary 

Factors and Prostate Cancer 

Development, Progression, and 

Reduction. Nutrients. 2021 Feb 

3;13(2):496. 

7. Berenguer CV, Pereira F, Câmara JS, 

Pereira JAM. Underlying Features of 

Prostate Cancer—Statistics, Risk 

Factors, and Emerging Methods for Its 

Diagnosis. Current Oncology. 2023; 

30(2):2300-2321. 

8. Han C, Zhu L, Liu X, et al. Differential 

diagnosis of uncommon prostate 

diseases: combining mpMRI and clinical 

information. Insights Imaging. 

2021;12:79. 

9. Jain S, Naicker D, Raj R, Patel V, Hu Y- 

C, Srinivasan K, Jen C-P. Computational 

Intelligence in Cancer Diagnostics: A 

Contemporary Review of Smart Phone 

Apps, Current Problems, and Future 

Research Potentials. Diagnostics. 2023; 

13(9):1563. 

10. Descotes JL. Diagnosis of prostate 

cancer. Asian J Urol. 2019 

Apr;6(2):129-136. 

11. Penzkofer T, Tempany-Afdhal CM. 

Prostate cancer detection and diagnosis: 

the role of MR and its comparison with 

other diagnostic modalities--a 

radiologist's perspective. NMR Biomed. 

2014 Jan;27(1):3-15. 

12. Sekhoacha M, Riet K, Motloung P, 

Gumenku L, Adegoke A, Mashele S. 

Prostate Cancer Review: Genetics, 

Diagnosis, Treatment Options, and 

Alternative Approaches. Molecules. 

2022 Sep 5;27(17):5730. 

13. Lepore SJ, Helgeson VS, Eton DT, 

Schulz R. Improving quality of life in 

men with prostate cancer: a randomized 

controlled trial of group education 

interventions. Health Psychol. 2003 

Sep;22(5):443-52. 

14. Narayan VM, Konety BR, Warlick C. 

Novel biomarkers for prostate cancer: 

An evidence-based review for use in 

clinical practice. Int J Urol. 2017 

May;24(5):352-360. 

15. Ali A, Manzoor MF, Ahmad N, Aadil 

RM, Qin H, Siddique R, Riaz S, Ahmad 

A, Korma SA, Khalid W, Aizhong L. 

The Burden of Cancer, Government 

Strategic Policies, and Challenges in 

Pakistan: A Comprehensive Review. 

Front Nutr. 2022 Jul 22;9:940514. 

16. Farooque I, Farooque U, Karimi S, Syed 

MUS, Nadeem Z, Zulfiqar A, Mustafa S, 

Farooque R, Sultan AA, Hassan SA. 

Clinical Presentations and Outcomes of 

Coronavirus Disease 2019 in Patients 

P
ag

e2
5

 



Copyright © 2023. This work is licensed under a Creative Commons Attribution-NonCommercial-

ShareAlike 4.0 International License (CC BY-NC-SA 4.0). 

 

 

IJMHS  Vol. 1  Issue. 1 2023 

 

 

With Solid Tumors. Cureus. 2021 Jun 

5;13(6):e15452. 

17. Zhou CK, Check DP, Lortet-Tieulent J, 

Laversanne M, Jemal A, Ferlay J, Bray 

F, Cook MB, Devesa SS. Prostate cancer 

incidence in 43 populations worldwide: 

An analysis of time trends overall and 

by age group. Int J Cancer. 2016 Mar 

15;138(6):1388-400. 

18. Cuzick J, Thorat MA, Andriole G, 

Brawley OW, Brown PH, Culig Z, Eeles 

RA, Ford LG, Hamdy FC, Holmberg L, 

Ilic D, Key TJ, La Vecchia C, Lilja H, 

Marberger M, Meyskens FL, Minasian 

LM, Parker C, Parnes HL, Perner S, 

Rittenhouse H, Schalken J, Schmid HP, 

Schmitz-Dräger BJ, Schröder FH, Stenzl 

A, Tombal B, Wilt TJ, Wolk A. 

Prevention and early detection of 

prostate cancer. Lancet Oncol. 2014 

Oct;15(11):e484-92. 

19. Carthon B, Sibold HC, Blee S, D Pentz 

R. Prostate Cancer: Community 

Education and Disparities in Diagnosis 

and Treatment. Oncologist. 2021 

Jul;26(7):537-548. 

20. Simbaña-Rivera K, Torres-Roman J.S., 

Challapa-Mamani, M.R. et al. Regional 

disparities of prostate cancer mortality in 

Ecuador: an examination of trends and 

correlates from 2004 to 2019. BMC 

Public Health. 2023;23:992. 

P
ag

e2
6

 


