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Introduction: Esophageal cancer ranks the sixth most diagnosed cancer worldwide, and the morality incidence of this disease is rapidly growing worldwide. A retrospective observational population-based epidemiological study of esophageal cancer has been conducted, and data are based on the cancer registry of the National Health Information Center Saudi from 2006 to 2016. This study described the age-standardized incidence rates (ASIRs) and crude incidence rates (CIRs) of esophageal cancer based on age groups, diagnosis year, and administrative areas in Saudi Arabia populations to examine its distributions and trends in Saudi Arabia.

Method: For the statistical assessment of data, sex ratio, t-test, the Kruskal–Wallis test, and descriptive statistics were performed using SPSS version 20.0 (IBM Corporation, Armonk, NY, USA). A total of 755 and 597 cases of esophageal cancer in men and women, respectively, were reported from 2006 to 2016 in Saudi Arabia.

Results: Out of all esophageal cases, the highest number of cases was observed in the age group <75 years among both men and women, whereas the lowest percentage and mean number of esophageal cancer cases among men and women were reported in the younger age group between 0 and 29 years. Within the geographical regions, Tabuk and Qassim regions recorded the highest mean CIR and ASIR among men. In the Northern region of Saudi Arabia, the maximum CIR and ASIR sex ratio was observed, whereas minimum mean CIR and ASIR were reported in Jouf and Jazan regions, respectively, among men. Madinah and Tabuk regions had the maximum mean CIR and ASIR, respectively, among women for esophageal cancer. The Northern region recorded minimum mean CIR and ASIR among women.

Conclusion: Maximum substantial changes of ASIRs for esophageal cancer in men and women from 2006 to 2016 were found in the Tabuk region, while Jazan and Northern regions exhibited least substantial changes of ASIRs in men and women, respectively.
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INTRODUCTION

Cancer is a well-known cause of death globally and is a huge impediment in improving the human life expectancy around the globe. According to the 2019 World Health Organization (WHO) report, cancer is the first or second prominent cause of death among 112 countries out of 183 countries, and it is classified as third or fourth in other 23 countries (1). The International Agency for Research on Cancer (IARC) projected that cancer burden has grown to around 18 million new cases with 9 million death occurrences in 2018 alone (1).

Esophageal carcinoma ranks as the eighth most common cancer in the world and the sixth most leading cause of cancer-related deaths (Table 1) (2). Esophageal cancer is characterized by inferior prognosis during the diagnosis along with a high rate of mortality with the 5-year survival rate of <25%. It is also complicated due to considerable differences in its histopathology, mortality, and incidence rate based on a geographical area (3). Adenocarcinoma and squamous cell carcinoma are the two most common types of esophageal cancer (4). According to the Surveillance, Epidemiology, and End Results (SEER) cancer statistics 2021, around 19,260 new cases of esophageal cancer and approximately 15,530 deaths worldwide, which respectively accounted for 1% of all new cancer cases and for 2.6% of all cancer deaths, were reported (5). Among gastric cancers, esophageal cancer stands at the fourth place with 6.3 age-standardized incidence rate (ASIR), whereas colorectal cancer is the topmost gastric cancer with the highest ASIR (19.7) (Table 1) (2). Totally, the 5-year survival rate of all types of esophageal cancer persists poorly at around 20% (6). Despite the poor prognosis of esophageal cancer, significant advances in the treatment of cancer have resulted in cancer mortality in the last 40 years. Between the two common esophageal cancer types, adenocarcinoma has a better prognosis in comparison to squamous cell carcinoma (7). A study examined the survival trends of esophageal adenocarcinoma and squamous cell carcinoma from mid-1970s to late-1990s. This study reported that the 5-year relative survival rate of esophageal adenocarcinoma and squamous cell carcinoma increased from 5.7 to 13.6 and from 4.5 to 11.8, respectively, during the period of study (8).


Table 1. Age-standardized mortality rate (ASMR), age-standardized incidence rates (ASIR), crude rates, and numbers of few top cancer cases across the globe (2).
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In Saudi Arabia, ASIR of all types of cancer is 88.7 per 1,00,000 individuals whereas age-standardized mortality rate (ASMR) is 43.3 per 1,00,000 individuals (9). According to Globocan's (2020) report, within the gulf regions, the highest number of new cancer cases and deaths due to esophageal cancer in men was found in Saudi Arabia followed by Iraq, whereas the highest number of new cancer cases and deaths in women due to esophageal cancer was reported in Iraq followed by Saudi Arabia in all the age groups (Table 2) (10).


Table 2. Estimated number of new cases and deaths (per 1,00,000 individuals) in 2020 in both sexes, men, and women among the gulf (10).
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Dietary habits, nutritional regime, and life style conditions have also been linked to esophageal cancer. Increased physical exercise and a higher intake of fruits and vegetables are associated with a low risk of esophageal cancer while the consumption of pickled vegetables is associated with a high risk of esophageal cancer (11), (12). The consumption of alcohol, smoking, and a low intake of vegetables and fruits were accounted for 89% of risk factors of esophageal cancer in the USA (11). In this paper, the aim is to study the epidemiologic parameters of ASIRs and crude incidence rates (CIRs) of esophageal cancer by age group, diagnosis year, and administrative areas in Saudi Arabia populations to examine its distribution and trends in Saudi Arabia. To achieve this aim, an observational and detailed epidemiologic study of esophageal cancer case distribution and prevalence based on the cancer registry of Saudi Arabia from 2006 to 2016 has been carried out.



MATERIALS AND METHODS

A retrospective observational population-based epidemiological study of esophageal cancer has been conducted based on the 10-year cancer incidence report from January 2006 to December 2016 published by National Health Information Center, Ministry of Health, Saudi Arabia in 2020 (13). The data of esophageal cancer diagnosed cases for the entire Saudi Arabia between 2006 and 2016 have been accessed via open access public domain, available through the SCR annual report; hence, no ethical approval is obligatory for this study. The Saudi cancer registry data provides a comprehensive report on the incidence rate of cancer, ASIR, and CIR for all the thirteen administrative regions of Saudi Arabia, stratified on the basis of the year of diagnosis and demographic characteristics for the period of 10 years between 2006 and 2016. The present study includes incidences of esophageal cancer only among Saudi Arabia residents and does not include non-Saudi residents. The report thoroughly present most common types of cancer by gender in each of the thirteen administrative regions of Saudi Arabia based on the consolidated cancer data from all the administrative regions.

The statistical analysis was conducted using SPSS version 20.0 (IBM Corporation, Armonk, NY, USA). ASIRs and CIRs of 2006–2016 were reported from Saudi cancer registry reports, and the differences between ASIRs and CIRs were determined to analyze the esophageal cancer trend among female and male populations in the different administrative regions of Saudi Arabia. The comparison between ASIRs and CIRs of esophageal cancer cases among men and women was accomplished using an independent sample t-test. A nonparametric Kruskal–Wallis H-test was performed to correlate the CIRs and the ASIRs of esophageal cancer present in the different administrative regions of Saudi Arabia. The male–female ratio of esophageal cancer was computed from ASIR, CIR categorized by the year of diagnosis, sex, administrative areas, and age groups. A 5-year class interval has been set to categorize the population data into 16 standardized age groups: 0–4 years old, 5–9 years old, 10–14 years old, 15–19 years old, 20–24 years old, 25–29 years old, 30–34 years old, 35–39 years old, 40–44 years old, 45–49 years old, 50–54 years old, 55–59 years old, 60–64 years old, 65 year old, 69 year old, 70–74 years old, and 75 year old and above for this study.



RESULTS


Esophageal Cancer Among Men

A total of 755 cases of esophageal cancer among men were reported from 2006 to 2016 in Saudi Arabia (13). The incidence rate of esophageal cancer cases increased slightly between 2006 and 2016 (Table 3). The number of cases pertaining to esophageal cancer increased from 55 in 2006 to 75 in 2016 (Figure 1). In the time span of these 10 years, the highest number of esophageal cancer cases was recorded in 2012 among men (82). The percentage and mean number of esophageal cancer cases reported in Saudi Arabia categorized by age group have also been computed. The class-width of age groups was kept at 5 years, starting from 0 to 4, 5 to 9, 70 to 74 years, and to the last age group of 75 years and above. While the percentage of esophageal cancer cases among men per year from 2006 to 2016 was 9.1%, the mean number of esophageal cancer cases was 69. Available data highlight that, from 2006 to 2016, esophageal cancer cases were mostly diagnosed in men belonging to the age group of 75 years and above. Out of all 755 cases, the highest number of cases were primarily found to be concentrated in the age group of 75 years and above with a total of 288 cases, followed by the 70–74 age group with 111 cases.


Table 3. The difference between age-standardized incidence rate (ASIR) and crude incidence rates (CIR) of esophageal cancer between 2016 and 2006.
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FIGURE 1. Number and percentage of esophageal cancer cases in men during 2006–2016.


Therefore, an increasing tendency of esophageal cancer cases can be associated with an increase in age as the cancer incidences can be observed to increase with age, particularly after 45 years and above. While the lower percentage and mean number of esophageal cancer cases can be observed in lower age groups with declining cases in the age groups of 45 and below. A declining trend in the number of cancer incidences can be observed in the age groups of 45 and less. The lowest incidences have been reported for the younger age groups between 0 and 29 years (Figure 1).


Esophageal Cancer: CIRs Among Men Between 2006 and 2016 in the Region

The CIRs of esophageal cancer in Saudi men between 2006 and 2016 time period per 100,000 men reflect a mixed picture with increasing and decreasing trends. While it was 0.6/1,00,000 in 2006, it increased to 0.9 in the mere time period of 1 year, i.e., in 2007, and then again decreased to again 0.6 in 2008 thereafter reflecting an increasing trend from 2008 to 2012. Further, the CIR reduced during 2013 and 2014 and then again reflect an increasing trend during 2015 and 2016 (Figure 2). The maximum CIR was observed in 2007 with a value of 0.9/1,00,000, followed by 2010, 2011, 2012, and 2016 with 0.8 CIR. The mean of CIR sex ratio (male/female) was 1.3 for the period between 2006 and 2016 (Figure 2).


[image: Figure 2]
FIGURE 2. The crude incidence rate (CIR) of esophageal cancer cases per 1,00,000 between men and women from 2006 to 2016.


The mean CIRs of esophageal cancer in men were also classified based on the thirteen administrative areas of Saudi Arabia as categorized in the cancer registry of Saudi Arabia (Figure 3). The Northwestern Tabuk region and the western central Qassim areas had the highest mean CIR of 1.11/1,00,000 among men, followed by Baha and Madinah areas with 0.89/100,000 incidence rate. The Kruskal–Wallis H-test was done on overall CIRs for all areas from 2006 to 2016 in men because the data were not ensuing a normal-distribution and observed statistical significance for these areas in comparison to other administrative areas. Furthermore, in the Northern region of Saudi Arabia, the maximum CIR sex ratio was observed with the 4.73/1,00,000 rate, followed by the Baha region at 3.50/1,00,000 incidence rate for esophageal cancer, and the minimum mean CIR was reported in the Jouf region with 0.31/1,00,000 incidence rate among men (Figure 3).


[image: Figure 3]
FIGURE 3. The overall CIR of esophageal cancer cases per 1,00,000 between men and women according to administrative areas during 2006–2016.




Esophageal Cancer: ASIRs Among Men During 2006–2016 in the Region

The ASIRs of esophageal cancer in men were reported from the cancer registry of Saudi Arabia from 2006 to 2016 per 100,000 men (Figure 4). The value of ASIRs of esophageal cancer shows a dynamic trend with increasing and decreasing ASIRs from 2006 to 2016 in Saudi Arabia. The maximum value of ASIR was reported in 2007 with 1.5/1,00,000 incidence rate among men and in 2006, 2010, and 2012 with 1.4/1,00,000 incidence rate. The lowest ASIR value was recorded in 2014 with 0.9/1,00,000 incidence rate among men. The minimum value of ASIR was observed in 2014 with 0.9/1,00,000 incidence rate. Moreover, the mean ± standard deviation (SD) of ASIR was 1.2 ± 0.2 among men in esophageal cancer. The mean ± SD of ASIR sex ratio from 2006 to 2016 was 1.3 ± 0.2 per 1,00,000 individuals (both male and female) but it was higher in men with 1.2/1,00,000 as compared to women (Figure 4).


[image: Figure 4]
FIGURE 4. Age-standardized incidence rate (ASIR) of esophageal cancer cases per 1,00,000 between men and women during 2006–2016.


By geophysical analysis of the extent and distribution of the mean ASIR values of esophageal cancer among men, the data were also classified by the thirteen administrative areas of Saudi Arabia as categorized in the cancer registry of Saudi Arabia (Figure 5). Among all the 13 administrative divisions, the Tabuk region with 2.84/1,00,000 incidence rate had the highest mean ASIR, followed by the Qassim region with 1.74/100,000 incidence rate and the Najran region with 1.69/1,00,000 incidence rate. The Kruskal–Wallis H-test was conducted on overall ASIRs for all areas from 2006 to 2016 for men because the data were not ensuing a normal-distribution, and a statistical significance for these areas was observed in comparison to other administrative areas. Furthermore, the Northern region of Saudi Arabia reflected a maximum ASIR sex ratio with 7.15/1,00,000 incidence rate, followed by the Najran region with 3.65/1,00,00 rate for esophageal cancer and the minimum mean ASIR was reported in the southern most region of Saudi Arabia, i.e., in the Jazan region with 0.53/1,00,000 incidence rate among men (Figure 5).


[image: Figure 5]
FIGURE 5. Overall ASIR of esophageal cancer cases per 1,00,000 between men and women according to administrative areas during 2006–2016.





Esophageal Cancer Among Women

A total of 597 cases of incidences of esophageal cancer among women were reported from 2006 to 2016 in Saudi Arabia (13). The incidence of the number of esophageal cancer cases reflects a declining trend slightly between 2006 and 2016 (Table 3). While there were 63 cases in 2016, which decreased to 50 cases of esophageal cancer in 2016 (Figure 6). According to the Saudi cancer registry, the highest number of esophageal cancer cases in women (63) were found in 2006 and 2012 between 2006 and 2016. The percentage and mean number of esophageal cancer cases reported in Saudi Arabia categorized by age group were also computed. The class-width of age groups was kept at 5 years, starting from 0 to 4, 5 to 9, 70 to 74 years and to the last age group of more than 75 years. The percentage of esophageal cancer cases in women per year from 2006 to 2016 was 9.2% and mean esophageal cancer cases were 55. From 2006 to 2016, the esophageal cancer cases among women were mostly diagnosed in women belonging to the age group of more than 75 years. Out of all 597 cases, the highest number of cases were only found in the age group of >75 years with 174 cases, accounting for the highest share percentage cases, i.e., (29% of all cases) among all the age groups in women, followed by the 70–74 age group with 89 cases and 14% of total number of cases in women. Therefore, an increasing tendency of esophageal cancer cases can be associated with increasing age as the cancer incidences can be observed to be increasing with age, particularly after the age group of 45 years and above in women. Meanwhile, lower percentage and mean number of esophageal cancer cases can be observed in lower age groups with declining cases in the age group of 45 and below. A declining trend in the number of cancer incidences can be observed in the age group of 45 and less. The lowest incidence rate has been reported for the younger age groups between 0 and 29 years. The lowest percentage and mean number of esophageal cancer cases were reported in the younger age groups (0–19 year age) among women (Figure 6).


[image: Figure 6]
FIGURE 6. Number and percentage of esophageal cancers in women during 2006–2016.



Esophageal Cancer: CIRs Among Women 2006–2016 in the Region

The CIRs of esophageal cancer cases in women in Saudi Arabia showcase a declining trend of esophageal cancer cases from 2006 to 2016 (Figure 2). The maximum CIR was observed in 2006 and 2007 with 0.7/1,00,000 incidence rate followed by at 0.6/1,00,000 incidence rate in 2008, 2011, 2012, and 2015, respectively. The mean ± SD of CIRs from 2006 to 2016 in women were 0.6 ± 0.1 (male/female) (Figure 2).

The mean CIRs of esophageal cancer in women were also analyzed based on the geographical distribution and extent based on the thirteen administrative areas of Saudi Arabia as categorized in the cancer registry of Saudi Arabia (Figure 3). The western administrative region of Madinah with 1.14/1,00,000 incidence rate had the highest mean CIR among women, followed by Tabuk region with 0.95/1,00,000 cases and Qassim region with 0.84/100,000. The Kruskal–Wallis H-test was conducted on overall CIRs for all areas from 2006 to 2016 for female cases because the data were not ensuing a normal-distribution, and a statistical significance for these areas was observed in comparison to other administrative areas. Furthermore, the minimum mean CIR was reported in the Northern region with 0.14/1,00,000 incidence rate among women followed by the Southern region of Najran region with 0.46/1,00,000 incidence rate (Figure 3).



Esophageal Cancer: ASIRs Among Women 2006–2016 in the Region

Age-standardized incidence rates of esophageal cancer in women were also analyzed based on the cancer registry of Saudi Arabia from 2006 to 2016 year per 100,000 women (Figure 4). The value of ASIRs of esophageal cancer reflects a gradual decline in the trend from 2006 to 2016 in Saudi Arabia. The maximum value of ASIR was reported in 2006 with 1.6/1,00,000 incidence rate, followed by 2007 with 1.2/100,000 incidence rate. The minimum value of ASIR was observed in 2014 and 2016 with 0.7/1,00,000 incidence rate. Moreover, the mean ± SD of ASIR was 1.0 ± 0.3 among women in esophageal cancer (Figure 4).

Geo-physically, analyzing the extent and distribution of the mean ASIR values of esophageal cancer in women was also classified based on the thirteen administrative divisional areas of Saudi Arabia as categorized in the cancer registry of Saudi Arabia (Figure 5). The North Western Tabuk region with 2.35/1,00,000 incidence rate had the highest mean ASIR, followed by the Madinah region with 1.89/1,00,000 incidence rate (also located in the Northwestern region) followed by the Qassim region with 1.48/1,00,000 incidence rate. The Kruskal–Wallis H-test was done on overall ASIRs for all areas from 2006 to 2016 in women because the data were not ensuing a normal-distribution, and a statistical significance for these areas was observed in comparison to other administrative areas. Furthermore, the minimum mean ASIR was reported in the Northern region with 0.18/1,00,000 incidence rate of esophageal cancer among women (Figure 5).





DISCUSSION

A comprehensive assessment of esophageal cancer cases pertaining to all administrative areas of Saudi Arabia and including CIRs and ASIRs of esophageal cancer cases is important for a better understanding of the baseline extent and distribution of cancer prevalence in the Saudi Arabia population. In the current study, we evaluated CIR and ASIR trends of esophageal cancer. This study includes a comprehensive analysis of the distribution of esophageal cancer between men and women pertaining to 16 standardized age groups and in various administrative areas of Saudi Arabia. The present study is the first detailed analysis of esophageal cancer among men and women in various Saudi Arabia regions based on the database of PubMed. The study also examines year wise trends and patterns of the prevalence of esophageal cancer in all the thirteen administrative divisions of Saudi Arabia areas and explored the significance of disease among the population.

Different geographic regions indicate the role of environmental factors in the etiology of esophageal cancer. For instance, in nations like Switzerland and France, a high frequency of esophageal cancer is due to excessive smoking and alcohol intake (14). In this study, the maximum mean ASIR for esophageal cancer in men and in women from 2006 to 2016 was found in the Northwestern region of Tabuk. This suggests that the population of Tabuk area was highly vulnerable to the esophageal cancer risk as compared to other areas. Furthermore, the impact of lifestyle, environment, and genetic factors might be related with an increase in the ASIR of esophageal cancer in both men and women in the population of Tabuk. Thus, a detailed epidemiologic study is required to identify the key risk factors linked with the rise of ASIR of esophageal cancer in the Tabuk region of Saudi Arabia. Existence of industrial units might also be considered as one of the contributing factors for escalated incidences of cancer in the Tabuk region (15).

Feldman et al.'s (14) study suggested that the deficiency of vitamin D increases the risk of development of cancer and that taking vitamin D supplements could be a reliable and an efficient approach to decrease the incidence of cancer (16). Around 84% of the total population of Saudi Arabia has vitamin D deficiency (17). Moreover, severe vitamin D deficiency was observed in all students at King Faisal University, Saudi Arabia (18). It was also observed that, during 2006–2016, the Jazan and Northern regions had the minimum mean ASIRs for esophageal cancer in men and women, respectively. The low incidence rate might be due to a variation in environmental factors or other factors in the regions with lower ASIRs as compared with the regions with higher ASIRs. With fewer adaptations of western lifestyle or few industries, poor healthcare facilities and availability could be the reasons for a low incidence rate in these areas or a low recording of cancer cases in comparison to the regions with high incidence rates. Obesity can also be linked to higher esophageal cancer cases, for instance, the Riyadh region of Saudi Arabia exhibited 35% prevalence of obesity, which also had a high incidence rate of esophageal cancer in men and women in comparison with the Jazan region, which exhibited only 2% prevalence of obesity (19). Hence, it is required to study environmental, lifestyle, and genetic factors in esophageal cancer for a better understanding of disorder and good prognosis and treatment.

Substantial variations were also found in the CIRs of esophageal cancer among men as well as women in various administrative areas during 2006–2016 (Figure 3). The maximum CIR was observed in the North Western Tabuk and the Western central Qassim regions with 1.11/1,00,000 incidence rate among men, whereas in women, the maximum CIR was reported in Madinah with 1.14/1,00,000 incidence rate. The minimum substantial change in CIR was observed in the Southern most Jouf region and the Northern regions among men and women, respectively. In men, the maximum ASIR as well as the maximum CIR were observed in the Tabuk region. This highest CIR and ASIR in the Tabuk region among men indicate that this region is the front runner in the major substantial changes of CIRs and ASIRs for esophageal cancer from 2006 to 2016. In women, the minimum ASIR and the minimum CIR were reported in the Northern region.

Certain factors and lifestyle conditions have also been linked with the global cancer incidence rate. Less consumption of alcohol, smoking cessation, an intake of fruits and vegetables rich in antioxidants, and exercise can reduce the risk of development of esophageal cancer (20). Coffee and tea have been widely examined as the potential risk factors linked with esophageal cancer. Foods rich in nitrogenous compounds are usually associated with a high incidence of esophageal cancer in some Chinese regions (3). A meta-analysis study observed the odds ratio of 2 for people who take meal rich in nitrogenous components in comparison with individuals who do not (21). Awareness of disease, healthy lifestyle, and a reduction in age for the screening of esophageal cancer can help in early prognosis and diagnosis of disease and also can be a potential approach in reducing the incidence rate in the young and adult individuals of population, which may trouble the healthcare system of a country in the following decades (3, 21, 22). Prevailing reluctance among women for diagnosis in the past but increasing awareness and access to medical facility especially among women in Saudi Arabia are also important for cancer prevention in the region, which is gradually improving (23). National and regional programs, strategies, and multilevel diagnosis are required to reduce the rate of morbidity, mortality, and incidence of esophageal cancer (24, 25) along with nutritional regime and lifestyle factors (26).

Globocan's (2020) report places esophageal cancer at the eighth position in the number of new cases in 2020 across the globe and at the sixth position in the number of deaths in 2020 with 5,44,076 deaths worldwide (1, 10). The current study is a step in highlighting and describing the trend of esophageal cancer among Saudi Arabian population from 2006 to 2016. The study provides the national projection of ASIR and CIR of esophageal cancer in the different regions of Saudi Arabia. The assets of the present study involve the utilization of esophageal cancer incidence data from a genuine registered and published source, i.e., Saudi cancer registry. However, the availability of the last published data from 2006 to 2016 on annual bases in the Saudi cancer registry restricts the trend analyzation to a given period of only 10 years, from 2006 to 2016, which can be considered as the limitation of this study also. Besides, this study also undertook only Saudi Arabia resident population. The data, therefore, need to be further validated with recent data, when published in future to project the recent continuum of cancer prevalence and trends in the region, and can be extended to cover other population groups within the region to obtain a holistic cancer prevalence scenario.



CONCLUSION

The current study highlights the trends and distribution of prevalence of esophageal cancer in the Saudi Arabian region. This study presents a clear and vivid picture of the prevalence of esophageal cancer based on gender, age groups, and regional distribution of the cases. There is an erratic but a gradual decrease in the trend of CIRs for esophageal cancer cases among men and women in Saudi Arabia. Also, ASIR for esophageal cancer incidences show a dynamic but retreating trend. The maximum mean ASIR for esophageal cancer in men and in women from 2006 to 2016 were found in the North Western region of Tabuk, while the Jazan region located in the southernmost part of Saudi Arabia along with the Northern region showcases minimum mean ASIRs in men and women, respectively. In the Northern region of Saudi Arabia, the maximum CIR and ASIR sex ratio was observed.

The study also highlights the importance of nutritional regime and lifestyle factors in cancer prevention and control with a special reference to esophageal cancer. Further studies are required to understand the roles of potential factors of esophageal cancer among the Saudi Arabia population to aid in cancer prevention and mitigation interventions in the future.
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