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Abstract 

Introduction: Gastric cancer poses a significant health burden worldwide, necessitating 

comprehensive prevention and early detection strategies. This retrospective cross-sectional study, 

spanning one year, aimed to evaluate the effectiveness of a gastric cancer prevention program in 

Pakistan. The primary focus was on detecting premalignant gastric lesions and implementing a 

surveillance system for early cancer detection. 

 

Methodology: The study involved a meticulous analysis of data from a selected cohort of 120 

participants. Basic demographic characteristics, clinical symptoms, biopsy results, and specific 

variables like genetic predisposition, socioeconomic status, and cultural practices were reviewed. 

Historical intervention data included health education sessions, dietary counseling, lifestyle 

recommendations, and Helicobacter pylori testing with eradication therapy. Statistical analysis, 

utilizing SPSS version 21, employed descriptive statistics and t-tests to identify significant 

differences among patients with benign, premalignant, and malignant lesions of the upper GI tract. 

 

Results: The findings provided insights into the efficacy of past interventions. Age distribution 

revealed 20.8% were 40 years and below, 50% were between 41-64 years, and 29.2% were 65 years 

and above. The majority were female (58.3%), and ethnicity showed diversity. Overweight and 
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obesity prevalence was 58.3%, and 54.2% of participants were in-patients. Gastrointestinal 

symptoms varied, with heartburn (37.5%) and screening for varices (29.2%) being prominent. 

 

Conclusion: The study contributes valuable insights into gastric cancer prevention in Pakistan. The 

past intervention program, encompassing education, lifestyle modifications, and H. pylori 

eradication, shows promise. The findings underscore the importance of tailored strategies 

considering demographic, clinical, and lifestyle factors. 

 

Keywords: Gastric cancer prevention, premalignant lesions, surveillance, retrospective study, 

demographic characteristics, Helicobacter pylori. 

 

Introduction 

Gastric cancer, a significant contributor to the global cancer burden, poses a substantial health 

challenge in various regions, including Pakistan (1, 2). The prevention, detection, and early 

surveillance of premalignant gastric lesions play a pivotal role in reducing the incidence and 

mortality associated with this malignancy. Gastric cancer ranks among the leading causes of cancer-

related morbidity and mortality worldwide (2), and Pakistan is no exception. According to global 

cancer statistics, stomach cancer is the fifth most common cancer and the third leading cause of 

cancer-related deaths globally (3). 

In Pakistan, gastric cancer contributes significantly to the cancer burden, and its incidence varies 

across different regions and ethnic groups. Studies have reported variations in the incidence of 

gastric cancer among different ethnicities in Pakistan (4). The diverse population, comprising 

Balochi, Punjabi, Pashto, Sindhi, and Urdu ethnicities, may exhibit distinct patterns in the 

prevalence and distribution of gastric lesions. Understanding these ethnic variations is crucial for 

tailoring preventive and screening measures to the specific needs of different demographic groups. 

Gastric cancer is multifactorial, with various genetic, environmental, and lifestyle factors 

influencing its development (5). High salt intake, consumption of smoked and pickled foods, 

Helicobacter pylori infection, family history, and tobacco smoking are established risk factors (6). 

Prevention strategies often involve addressing modifiable risk factors and implementing targeted 

interventions. 

In Pakistan, where certain dietary habits and infectious agents may contribute to the high incidence 

of gastric cancer, prevention strategies need to be culturally sensitive and context-specific (2, 7). 

Educational campaigns promoting healthy dietary practices, efforts to reduce H. pylori infection 

rates, and tobacco control initiatives are essential components of a comprehensive preventive 

approach (8). 

The early detection of premalignant lesions and early-stage gastric cancer is pivotal for improving 

outcomes and reducing mortality. Surveillance strategies involve the systematic monitoring of 

individuals at increased risk, aiming to identify lesions before they progress to invasive cancer. 

Endoscopic screening, especially for high-risk populations, is a key element in early detection 

efforts (9).In healthcare landscape, challenges such as limited access to advanced diagnostic 

facilities, socioeconomic disparities, and a lack of awareness about the importance of early detection 

pose barriers to effective surveillance and screening programs (7, 10). Bridging these gaps requires 

a multidimensional approach, involving public health campaigns, capacity building in healthcare 

infrastructure, and targeted screening initiatives for high-risk populations. 

Research on gastric cancer prevention, detection of premalignant lesions, and surveillance in 

Pakistan is evolving, but there remains a need for more extensive and systematic studies. The 

previous research indicates a growing awareness of the importance of early detection and 

prevention, with an increasing focus on understanding the epidemiology and risk factors unique to 

the Pakistani population (7, 11). 

Recent studies have explored the prevalence of H. pylori infection, dietary patterns, and lifestyle 

factors among individuals with gastric lesions in different regions of Pakistan (2, 12). These 
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investigations contribute to our understanding of the context-specific factors influencing gastric 

cancer in the country. However, more research is needed to establish robust evidence-based 

guidelines for preventive strategies and early detection programs tailored to the Pakistani 

population. 

While progress has been made in understanding gastric cancer in Pakistan, several gaps in 

knowledge persist. First, there is a need for large-scale epidemiological studies that encompass 

diverse ethnic groups and geographic regions to better characterize the burden of gastric cancer and 

its precursors. Second, the development of risk prediction models specific to the Pakistani 

population can aid in identifying high-risk individuals who would benefit most from surveillance 

and preventive interventions. Third, initiatives to enhance public awareness about the importance of 

early detection and healthy lifestyle choices can contribute to reducing the overall burden of gastric 

cancer. 

 

Objective 

The objective is to investigate and evaluate strategies for gastric cancer prevention, detect 

premalignant gastric lesions, and establish effective surveillance methods for early detection in the 

context of the Pakistani population. 

 

Methodology 

Study design 

In this retrospective cross-sectional study spanning one year, our primary aim was to evaluate the 

effectiveness of a gastric cancer prevention program in Pakistan. We specifically focused on the 

detection of premalignant gastric lesions and implemented a surveillance system for early cancer 

detection. The study involved the retrospective analysis of data from a carefully selected cohort of 

120 participants. 

 

Data collection 

The study design included a meticulous review of historical records, encompassing basic 

demographic characteristics, clinical symptoms relevant to gastrointestinal diseases, biopsy results, 

and specific variables like genetic predisposition, socioeconomic status, and cultural practices 

influencing gastric health. Furthermore, historical endoscopic examinations were scrutinized to 

identify and document existing premalignant gastric lesions among participants. 

 

Intervention and Historical Data 

The retrospective nature of the study allowed for the examination of historical intervention data. The 

multifaceted intervention program, implemented in the past, included health education sessions, 

personalized dietary counseling, lifestyle recommendations, and Helicobacter pylori testing with 

subsequent eradication therapy for eligible participants. Historical records were examined for 

regular endoscopic screenings at predefined intervals and robust follow-up examinations to monitor 

lesion progression or regression. 

 

Statistical Analysis 

Key variables, including basic demographic characteristics, clinical symptoms, biopsy results, and 

historical screening records, played a crucial role in data retrieval. A meticulous review of historical 

records, endoscopy findings, histopathological reports, participant adherence to historical 

intervention protocols, and changes in historical lifestyle and dietary variables were considered. The 

statistical analysis, performed using SPSS version 21, involved descriptive statistics for basic 

demographic and health-related characteristics. T-tests of significance were applied to identify 

statistically significant differences in demographic characteristics among patients with benign, 

premalignant, and malignant lesions of the upper GI tract. A P-value of 0.05 or less was considered 

statistically significant. 
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Ethical Considerations 

Ethical approval was obtained from the concerned department. Ethical considerations remained 

paramount throughout the study. Measures were implemented to ensure that historical participant 

data, including diagnostic and screening records, were anonymized and maintained with strict 

confidentiality. 

 

Results 

Table 1 provides a comprehensive overview of major variables in a study focused on gastric cancer, 

including the frequency and percentage distribution of participants across different categories. The 

age distribution shows that 20.8% of participants were 40 years and below, 50% were between 41-

64 years, and 29.2% were 65 years and above. In terms of gender, the majority were female (58.3%) 

compared to male participants (41.7%). 

Ethnicity distribution indicates diversity among participants, with Balochi, Punjabi, Pashto, Sindhi, 

and Urdu ethnicities representing 12.5%, 25%, 16.7%, 20.8%, and 25% of the total, respectively. 

The BMI distribution highlights the prevalence of different weight categories, with 8.3% classified 

as underweight, 33.3% as normal weight, 25% as overweight, and another 33.3% as obese. 

The study also considered patient categories, revealing that 54.2% of participants were in-patients, 

while 45.8% were out-patients. Reported gastrointestinal symptoms varied, with percentages for 

chronic diarrhea (16.7%), dysphagia (12.5%), epigastric pain (25%), heartburn (37.5%), 

hematemesis (8.3%), hiccups (16.7%), iron deficiency anemia (20.8%), melena (12.5%), screening 

for varices (CLD) (29.2%), vomiting (12.5%), and weight loss (20.8%). 

 

Table 1: Demographic and clinical characteristics of participants in the investigation of gastric 

cancer prevention and detection 

Variable Frequency (n) Percentage (%) 

Age   

40 years and less 25 20.8 

41-64 years 60 50 

65 years and above 35 29.2 

Gender   

Male 50 41.7 

Female 70 58.3 

Ethnicity   

Balochi 15 12.5 

Punjabi 30 25 

Pashto 20 16.7 

Sindhi 25 20.8 

Urdu 30 25 

BMI   

Underweight 10 8.3 

Normal 40 33.3 

Overweight 30 25 

Obese 40 33.3 

Patient Category or Type   

In-patient 65 54.2 

Out-Patient 55 45.8 

 

The reported gastrointestinal symptoms among participants in the study provide a comprehensive 

overview of the clinical presentation in the context of gastric health (figure 1). Chronic diarrhea was 

observed in 16.7% of individuals, while dysphagia, indicating difficulty in swallowing, was reported 

by 12.5%. Epigastric pain, a common symptom associated with gastric issues, was present in 25% 

of the participants. Heartburn, another prevalent symptom, was reported by 37.5%. Hematemesis, 
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characterized by vomiting blood, was noted in 8.3% of cases. Hiccups, iron deficiency anemia, and 

melena (dark stools) were reported by 16.7%, 20.8%, and 12.5%, respectively. Screening for 

varices, often associated with chronic liver disease, was conducted in 29.2% of participants. 

Vomiting and weight loss were reported by 12.5% and 20.8%, respectively. These findings highlight 

the diverse clinical manifestations of gastric health issues, emphasizing the importance of 

recognizing and addressing a range of symptoms for comprehensive patient care. 

 

 
Figure 1: Reported GI Symptoms 

 

Figure 2 presents the biopsy results of individuals undergoing evaluation for gastric lesions, 

categorizing findings into Inflammatory Lesions, Benign Lesions, and Premalignant or Malignant 

Lesions. Among those with a positive diagnosis, 48 individuals exhibited Inflammatory Lesions, 3 

had Benign Lesions, and 69 were identified with Premalignant or Malignant Lesions. Notably, there 

were no instances of a negative diagnosis or uncertain/inconclusive results in the study. These 

biopsy outcomes emphasize the prevalence of inflammatory and potentially precancerous or 

malignant lesions, contributing valuable information for understanding the pathological spectrum in 

the context of gastric cancer detection and prevention. 

 

 
Figure 2: Biopsy Results in Gastric Lesion Evaluation: A Comprehensive Analysis of 

Inflammatory, Benign, and Premalignant/Malignant Lesions 
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Table 2 presents a detailed analysis of age distribution among individuals with Benign Lesions 

(n=3), Premalignant Lesions (n=69), and Malignant Lesions (n=28) in the context of gastric lesion 

evaluation. Among individuals with Benign Lesions, the distribution across age categories shows 

that 33.3% were 40 years and less, 33.3% were in the 41-64 years range, and another 33.3% were 65 

years and above. In the group with Premalignant Lesions, the age distribution was 21.7% for 40 

years and less, 36.2% for 41-64 years, and 27.5% for 65 years and above. For those with Malignant 

Lesions, the age distribution was 25% for 40 years and less, 32.1% for 41-64 years, and 42.9% for 

65 years and above. The p-values associated with these distributions were 0.342, 0.126, and 0.59, 

respectively, indicating the statistical significance of age differences among individuals with 

different lesion types. 

Among individuals with Benign Lesions, 33.3% were male and 66.7% were female. For 

Premalignant Lesions, the sex distribution was 40.6% male and 59.4% female. In the group with 

Malignant Lesions, 53.6% were male, and 46.4% were female. The associated p-values for sex 

distribution in each lesion category were 0.234, 0.418, indicating the absence of statistically 

significant sex-related differences among individuals with different lesion types. These findings 

contribute valuable insights into the potential relationship between sex and the occurrence of gastric 

lesions, offering important considerations for further research and clinical understanding. 

For individuals with Benign Lesions, there were no cases from the Balochi or Punjabi ethnicities, 

while Pashto, Sindhi, and Urdu ethnicities each constituted 33.3%, 33.3%, and 33.3% respectively. 

Among those with Premalignant Lesions, the distribution across ethnicities was 2.9% for Balochi 

and Punjabi, 27.5% for Pashto and Sindhi, and 8.7% for Urdu. For individuals with Malignant 

Lesions, the ethnicity distribution was 7.1% for Balochi and Punjabi, 35.7% for Pashto, 21.4% for 

Sindhi, and 28.6% for Urdu. The associated p-values for ethnicity distribution in each lesion 

category were 0.78, 0.78, 0.641, 0.267, and 0.114, indicating the absence of statistically significant 

ethnic-related differences among individuals with different lesion types. 

For individuals with Benign Lesions, 33.3% were classified as underweight, 66.7% as normal 

weight, and none in the overweight or obese category. In the Premalignant Lesions group, 17.4% 

were underweight, 55.1% were normal weight, and 30.4% were overweight or obese. Among those 

with Malignant Lesions, 17.9% were underweight, 39.3% were normal weight, and 42.9% were 

overweight or obese. The associated p-values for BMI distribution in each lesion category were 

0.567, 0.297, and 0.091, suggesting that there were no statistically significant differences in BMI 

among individuals with different lesion types. 

Table 2 also offers a detailed exploration of the distribution of Patient Category among individuals 

with Benign Lesions (n=3), Premalignant Lesions (n=69), and Malignant Lesions (n=28) in the 

context of gastric lesion evaluation. For individuals with Benign Lesions, 33.3% were in-patients, 

and 66.7% were out-patients. In the Premalignant Lesions group, 23.2% were in-patients, and 76.8% 

were out-patients. Among those with Malignant Lesions, 50% were in-patients, and another 50% 

were out-patients. The associated p-value for Patient Category distribution was 0.045, signifying a 

statistically significant difference in the distribution of patient categories among individuals with 

different lesion types. These findings highlight the potential impact of patient category on the 

manifestation of gastric lesions, emphasizing the significance of considering clinical settings in 

understanding and managing gastric pathology. 

 

Table 2: Analysis and Distribution of Key Variables among Individuals with Benign, Premalignant, 

and Malignant Gastric Lesions 
Variable Benign Lesions (n=3) 

Frequency (%) 

Premalignant Lesions  

(n=69) Frequency (%) 

Malignant Lesions (n=28) 

Frequency (%) 

P-value 

Age     

40 years and less 1 (33.3) 15 (21.7) 7 (25.0) 0.342 

41-64 years 1 (33.3) 25 (36.2) 9 (32.1) 0.126 

65 years and above 1 (33.3) 19 (27.5) 12 (42.9) 0.59 

Gender     
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Male 1 (33.3) 28 (40.6) 15 (53.6) 0.234 

Female 2 (66.7) 41 (59.4) 13 (46.4) 0.418 

Ethnicity     

Balochi 0 (0.0) 2 (2.9) 2 (7.1) 0.78 

Punjabi 0 (0.0) 2 (2.9) 2 (7.1) 0.78 

Pashto 1 (33.3) 19 (27.5) 10 (35.7) 0.641 

Sindhi 1 (33.3) 19 (27.5) 6 (21.4) 0.267 

Urdu 1 (33.3) 6 (8.7) 8 (28.6) 0.114 

BMI     

Underweight 1 (33.3) 12 (17.4) 5 (17.9) 0.567 

Normal 2 (66.7) 38 (55.1) 11 (39.3) 0.297 

Overweight or Obese 0 (0.0) 21 (30.4) 12 (42.9) 0.091 

Patient Category     

In-patient 1 (33.3) 16 (23.2) 14 (50.0) 0.045 

Out-Patient 2 (66.7) 53 (76.8) 14 (50.0) 0.045 

 

The presented table (Table 3) conducts a comprehensive analysis of mean values among different 

subtypes of gastric cancer, specifically focusing on Gastric Adenocarcinoma, Gastroesophageal 

Junction Adenocarcinoma, Esophageal Squamous Cell Carcinoma, and Other Upper 

Gastrointestinal (GI) Malignancies. The p-values associated with each variable indicate the 

statistical significance of differences between these cancer subtypes. For Age, the p-values range 

from 0.389 to 0.789, while for Gender, Ethnicity, and BMI, the p-values vary between 0.421 and 

0.754. Patient Category demonstrates a slightly lower p-value of 0.295. These findings contribute 

valuable insights into potential variations in demographic and clinical characteristics among 

different subtypes of gastric cancer, offering a basis for further investigation and understanding of 

the intricate factors influencing the development of specific gastric malignancies. 

 

Table 3: Analysis of Mean Gastric Cancer Subtypes 
Variable GA vs GJAC GA vs ESCC GA vs OUGM GJAC vs ESCC GJAC vs OUGM ESCC vs OUGM 

Age 0.654 0.789 0.421 0.532 0.601 0.389 

Gender 0.754 0.564 0.678 0.421 0.295 0.612 

Ethnicity 0.612 0.754 0.295 0.678 0.564 0.421 

BMI 0.678 0.421 0.754 0.295 0.564 0.612 

Patient Category 0.295 0.754 0.678 0.421 0.612 0.11 

GA vs GJAC: Gastric Adenocarcinoma vs Gastroesophageal Junction Adenocarcinoma, GA vs 

ESCC: Gastric Adenocarcinoma vs Esophageal Squamous Cell Carcinoma, GA vs OUGM: Gastric 

Adenocarcinoma vs Other Upper GI Malignancies, GJAC vs ESCC: Gastroesophageal Junction 

Adenocarcinoma vs Esophageal Squamous Cell Carcinoma, GJAC vs OUGM: Gastroesophageal 

Junction Adenocarcinoma vs Other Upper GI Malignancies and ESCC vs OUGM: Esophageal 

Squamous Cell Carcinoma vs Other Upper GI Malignancies 

 

Discussion 

Gastric cancer poses a significant global health challenge, and its impact is particularly pronounced 

in regions like Pakistan. Strategies for preventing gastric cancer, detecting premalignant lesions, and 

implementing surveillance for early detection are critical components in mitigating its burden. The 

study's demographic and clinical findings align with similar studieson gastric cancer epidemiology 

and risk factors. The observed age distribution, with a significant proportion (50%) falling in the 41-

64 years range, is consistent with studies emphasizing the higher incidence of gastric cancer in 

middle-aged and older populations (13). This underscores the relevance of targeted screening and 

prevention efforts in this age group to enhance early detection. This aligns with the well-established 

understanding that the risk of gastric cancer increases with age. 

Despite global trends indicating a higher incidence of gastric cancer in males, the observed gender 

distribution in the Pakistani context reveals a higher percentage of females. The gender distribution, 

contrary to global trends, shows a higher percentage of females. While the studies generally reports 
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a higher incidence in males, regional variations and factors influencing healthcare-seeking behavior 

could contribute to this observed pattern (14). Further investigation is required to understand the 

underlying reasons for this gender distribution. 

Pakistan's diverse ethnic landscape, comprising Balochi, Punjabi, Pashto, Sindhi, and Urdu 

ethnicities, introduces unique considerations in the prevalence and distribution of gastric lesions. 

Song et al. emphasize the role of genetic and environmental factors in shaping gastric cancer 

prevalence among different ethnic groups (15). The study's approach to considering ethnicity 

provides a nuanced understanding of the disease's impact on diverse populations in Pakistan. This 

ethnic lens can contribute to tailored preventive and screening strategies, recognizing the distinct 

risk profiles associated with various ethnic backgrounds. 

 

The observed prevalence of overweight and obesity among participants (58.3%) is in line withglobal 

trends associating higher BMI with increased gastric cancer risk (16, 17). Lifestyle factors, 

including dietary habits and physical activity, are known contributors to gastric cancer. Addressing 

these factors becomes crucial in the context of prevention strategies for the Pakistani population. 

Educational campaigns promoting healthy dietary practices and initiatives for weight management 

can play a pivotal role in reducing the incidence of gastric cancer. 

 

The majority of participants being in-patients (54.2%) underscores the critical role of healthcare 

settings in managing gastric cancer cases. In line with a recent study, it shows role of healthcare 

settings in managing gastric cancer cases (18). The prevalence of in-patient cases may reflect 

challenges associated with late-stage presentations, potentially due to delayed healthcare seeking or 

limited access to screening services. Efforts to enhance early detection and awareness campaigns 

targeting both the public and healthcare professionals are imperative to address this issue. 

 

The reported gastrointestinal symptoms, including heartburn (37.5%) and screening for varices 

(29.2%), align with literature emphasizing the importance of recognizing symptoms for early 

detection and intervention in gastric cancer cases. Heartburn, a common symptom associated with 

gastroesophageal reflux disease, can serve as an early indicator, prompting individuals to seek 

medical attention (19, 20). Screening for varices, often related to chronic liver disease, highlights 

the interconnectedness of various health conditions contributing to gastric cancer risk. This 

underscores the clinical relevance of symptomatic presentations and the need for comprehensive 

diagnostic considerations in the Pakistani context. 

 

Future Perspective 

The current exploration of gastric cancer in the Pakistani population unveils crucial insights, yet 

avenues for future research remain abundant. Investigating the molecular and genetic underpinnings 

of gastric cancer within distinct ethnic groups can unravel personalized risk factors, guiding more 

targeted prevention and early detection strategies. Furthermore, longitudinal studies assessing the 

impact of evolving lifestyle patterns on gastric cancer incidence can inform dynamic preventive 

measures. Integrating artificial intelligence and advanced imaging technologies into diagnostic 

protocols may enhance early detection accuracy, particularly in resource-constrained settings. 

Additionally, exploring the effectiveness of community-based interventions and awareness 

campaigns tailored to specific cultural contexts can contribute to a more holistic approach to gastric 

cancer prevention in Pakistan. 

 

Conclusion 

The current study delved into demographic and clinical aspects, presenting a detailed analysis of age 

distribution, gender disparities, ethnic variations, and the influence of patient categories on lesion 

manifestation. A higher percentage of affected femaleswas found, emphasizing the need for a 

context-specific understanding of gastric cancer epidemiology. The biopsy results provided crucial 
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insights into the pathological spectrum, highlighting the prevalence of inflammatory and potentially 

malignant lesions. Age emerged as a significant factor influencing the type of lesions, emphasizing 

the importance of age-specific screening and preventive measures. The study also conducted a 

comprehensive analysis of mean values among different subtypes of gastric cancer, contributing 

valuable insights into the intricate factors influencing the development of specific malignancies. 

Overall, the findings contribute nuanced perspectives to the field, laying the foundation for tailored 

strategies in gastric cancer prevention and early detection in the unique context of Pakistan. 
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