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Abstract. Gastric cancer (GC), a prevalent disease which 
globally affects both men and women, was predicted by 
the International Agency for Research on Cancer in 2020 
to have an age‑standardized incidence rate (ASIR) in Saudi 
Arabia of 2.7 per 100,000 individuals for all ages and sexes 
(ranked 15th), and an age‑standardized mortality rate of 2.1 
per 100,000 individuals (ranked 12th). The present retrospec‑
tive study aimed to investigate the prevalence of GC across 
all administrative regions in Saudi Arabia. Specifically, 
the present study sought to examine the incidence of diag‑
nosed cases, age‑specific incidence rates, crude incidence 
rates (CIRs) and ASIRs adjusted for age, year and region. 
To meet this aim, this retrospective descriptive epidemio‑
logical analysis was conducted on all cases of GC recorded 
in the Saudi Cancer Registry (SCR) between January 2004 
and December 2017. The collected data were subjected to 
a range of statistical analyses (using SPSS version 20.0), 
including descriptive analyses, independent sample t‑tests, 
the Kruskal‑Wallis test and sex ratio analysis. In the SCR, 
a total of 4,066 cases of GC were recorded between 2004 
and 2017. The regions with the highest overall ASIRs of GC 
for both men and women were found to be Riyadh, Najran 
and the Eastern Region, with rates ranging from 2.2‑4.0 per 
100,000 individuals. Conversely, Jazan had the lowest ASIRs, 
with rates of 1.5 and 0.5 per 100,000 individuals for men and 
women, respectively. The overall ASIRs of GC were found to 
be significantly higher in men compared with women, with a 
ratio of 2.8 per 100,000 individuals (P<0.05). In conclusion, 
the present study has revealed that, between 2004 and 2017, 
there was a slight decrease in the values of both CIR and 
ASIR of GC in Saudi Arabia.

Introduction

Gastric cancer (GC) is a prevalent disease globally, affecting 
both men and women, with ~990,000 new cases diagnosed 
annually, and it is also responsible for 738,000 deaths per year, 
making it the third or fourth leading cause of mortality (1‑3). 
The incidence rates of GC vary according to the sex of the 
patient and country, with men being three times more likely to 
contract the disease compared with women (1,2). Developing 
countries account for ~half of the new cases of GC, with the 
highest rates reported in Central and South America, Eastern 
Europe and East Asia (China and Japan), and the lowest rates 
reported in Australia and New Zealand, Southern Asia, North 
and East Africa, North America and Canada (1,4).

In recent decades, an overall decline in the incidence 
rate of GC in the majority of countries in the world has been 
reported (5). However, although the incidence of sporadic 
intestinal GC has decreased, the incidence of diffuse GC has 
increased (6,7). The likelihood of developing GC is influenced 
by various factors, including genetics, nutrition, alcohol 
consumption and smoking, Helicobacter pylori (H. pylori) 
infection and Epstein‑Barr virus infection (1).

In the United States, GC constitutes ~1.5% of newly diag‑
nosed cancer cases annually (8). According to the American 
Cancer Society, 26,380 new cases of GC would be diag‑
nosed in 2022, with 15,900 cases in men and 10,480 cases 
in women, whereas the disease was anticipated to result in 
11,010 deaths, including 6,690 men and 4,400 women (8). 
Furthermore, the International Agency for Research on 
Cancer (IARC) predicted that, in 2020, the age‑standardized 
incidence rate (ASIR) of GC in Saudi Arabia would be 
2.7 per 100,000 individuals for all ages and sexes, ranking 
the nation 15th, whereas the age‑standardized mortality 
rate (ASMR) would be 2.1 per 100,000 individuals, being 
ranked 12th. Furthermore, the ASIRs of GC were consider‑
ably lower in Saudi Arabia and Kuwait compared with other 
Arabian Gulf countries. In 2020, Oman, Qatar, Bahrain and 
the United Arab Emirates had a higher reported ASIR for all 
ages and sexes, with rates of 8.0, 5.2, 4.8 and 4.4, per 100,000 
individuals, respectively (9).

The main aim of the present retrospective study was to 
assess the incidence of GC in the Saudi population through 
analyzing the crude incidence rate (CIR) and ASIR, which 
were further classified according the year of diagnosis, age 
group and geographical region. To achieve this objective, an 
observational descriptive epidemiological investigation of GC 
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was performed, considering the temporal and regional distri‑
bution of cases recorded in the Saudi Cancer Registry (SCR) 
between 2004 and 2017.

Materials and methods

Study population. The objective of the present study was to 
perform a retrospective observational descriptive epidemio‑
logical analysis of all cases of GC identified in all regions of 
Saudi Arabia between January 2004 and December 2017. 
Owing to the easy accessibility of GC incidence data in Saudi 
Arabia through SCR reports, this observational descriptive 
epidemiological study did not require ethical approval. The 
Saudi Ministry of Health initiated a population‑based cancer 
registry in 1992, and its records were used as the foundation 
for this investigation. The first report on cancer in Saudi 
Arabia was released in 2001, and the most precise cancer 
reports in Saudi Arabia were published at the beginning of 
2004. Moreover, the most current information available from 
the SCR was gathered in 2017.

Since 2001, SCR has been releasing reports on cancer 
patterns in Saudi Arabia to describe the spread of the 
disease. These reports have provided detailed information on 
the CIRs and ASIRs, adjusted according to the province in 
Saudi Arabia, the sex of the patient and year of diagnosis for 
13 administrative regions between 2004 and 2017 (10).

Statistical analysis. The present study employed SPSS 
version 20.0 (IBM Corp.) to analyse the data, calculating 
overall percentages, CIRs and ASIRs stratified by the sex of 
the patients, geographical region and year of diagnosis. The 
present study used independent sample t‑tests to compare 
the CIRs and ASIRs of GC between male and female 
Saudis. P<0.05 was considered to indicate a statistically 
significant difference. Furthermore, the Kruskal‑Wallis 
test was performed to analyse the CIRs and ASIRs of GC 
across different regions of Saudi Arabia. The Dunn post 
hoc test, often referred to as the Dunn's test, is a statistical 
method used in the analysis of variance (ANOVA) and 
non‑parametric statistics. It is used to compare multiple 
pairs of groups when you have identified a significant 
difference in a one‑way ANOVA or a Kruskal‑Wallis 
test. The primary purpose of the Dunn post hoc test is to 
determine which specific group differences are statistically 
significant after an overall significant result in the ANOVA 
or Kruskal‑Wallis test.

 Finally, the sex ratio for GC from the age‑specific inci‑
dence rates, CIRs and ASIRs were also computed for the 
present study.

Data on the trend of GC in the USA from 2004 to 2019 was 
sourced from the American Cancer Society (https://cancersta‑
tisticscenter.cancer.org/). This was conducted to compare the 
GC trend between Saudi Arabia and the USA, and to deter‑
mine whether it was on an upward or downward trajectory. In 
addition, the age‑standardized incidence and mortality rates of 
GC for both sexes across all age groups in 2020 were sourced 
from GLOBOCAN (IARC) (https://gco.iarc.fr/today/home. 
These data were used to compare the incidence of GC between 
different countries including Saudi Arabia and to identify 
which countries had the highest and lowest rates of GC.

Results

GC among Saudi men. The data revealed the incidence of cases 
of GC in Saudi Arabia between January 2004 and December 
2017. A total of 2,477 cases of GC were reported during this 
period, accounting for an average of 3.7% of all cancer cases. 
The number of cases ranged from 141 in 2004 to 208 in 2017, 
with the corresponding percentages ranging from 4.1 to 3.6% 
of all cancer cases during the respective years. The ASIR for 
GC demonstrated fluctuations over time, reaching a peak of 
4.4% in 2008 and a low of 3.2% in 2014. The average number 
of people suffering from GC was 175 per year. Interestingly, 
there was no significant increase or decrease observed in the 
incidence of GC during this period, indicating a stable trend in 
its occurrence (Fig. 1A).

The mean numbers and percentages of cases of GC in 
Saudi Arabian males, divided by the age group, were calculated 
using data from the SCR between January 2004 and December 
2017. Age groups were classified using a 5‑year class width 
for those aged 0‑4, 5‑9, 10‑14, 15‑19, 20‑24 years, and so on, 
up to ≥75 years old (the oldest age group). During the study 
period, GC was frequently diagnosed in males aged ≥75 years, 
followed by those aged 70‑74 years, accounting for 27.4% of 
the total (48 overall cases annually) and 14.8% (26 overall cases 
annually), respectively. Nonetheless, the overall percentage of 
Saudi men aged ≥50 who were diagnosed with GC was 83.3% 
between 2004 and 2017. On the other hand, younger male age 
groups (0‑49 years) had the lowest occurrences of GC, with 
an overall proportion of 16.7% (Fig. 1A). Furthermore, there 
was a high overall age‑specific incidence rate of GC among 
male Saudis. The average of incidence rate of GC within each 
age group from 2004 to 2017 showed notable peaks within 
specific age groups, particularly among individuals aged 
≥75 years, 70‑74, 65‑69 and 60‑64, with rates of 37.6, 27.2, 
17.2 and 10.9 per 100,000 individuals, respectively. Among 
Saudi males between the ages of 55 and 64, a male‑to‑female 
ratio for the age‑specific incidence rate was identified that was 
2.9 times higher compared with that of females. Additionally, 
among Saudi males aged 65‑75 years and older, the overall 
male‑to‑female ratio of the age‑specific incidence rate for GC 
was 3.6 times greater compared with that of females (Fig. 2). 
Nevertheless, it is important to note that no significant differ‑
ences were identified in the age‑specific incidence sex ratio for 
the 0‑54‑year age group (Fig. 2).

As illustrated in Fig. 3, there was a slight increase in the 
CIR of cases of GC among Saudi men between 2004 and 2009, 
followed by a slight decline from 2009 to 2011, and then a 
stable trend from 2012‑2017. The highest CIR was reported in 
2009 at 2.2 per 100,000 individuals, and the estimated CIR 
for 2004 was 1.7 per 100,000 individuals. The overall CIR 
of GC among Saudi men between 2004 and 2017 was 1.6 per 
100,000 individuals, with a 95% confidence interval (95% CI) 
of 1.3‑1.8. The t‑test for two independent samples indicated 
that the CIR of GC in male Saudis was significantly higher 
compared with females [t(23)=3.823; P<0.001; data not shown]. 
However, the male‑to‑female overall CIR ratio between 2004 
and 2017 per 100,000 individuals was found to be 1.5. The 
average incidence rate of GC within each region from 2004 
to 2017 revealed that the highest overall CIRs for GC among 
Saudi men were reported in the regions of Asir, Makkah and 
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Figure 1. (A) GC cases among male Saudis (Number and percentage) between 2004 and 2014. (B) GC cases among female Saudis (Number and percentage) 
between 2004 and 2017. GC, gastric cancer.
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Riyadh, at 2.3, 2.1 and 2.0 per 100,000 individuals, respectively. 
The application of the Dunn post hoc test in conjunction with 
the Kruskal‑Wallis test showed that these regions were signifi‑
cantly different compared with the reference region of Jazan 
[2(12, N=181)=52.298; P<0.001; data not shown]. Conversely, 
the smallest overall CIRs of GC were reported in the Jazan and 
Jouf regions, at 1.1 per 100,000 individuals (Fig. 4).

The SCR was subsequently used to determine the ASIRs of 
cases of GC among male Saudis, adjusted for the year of diag‑
nosis between 2004 and 2017 per 100,000 individuals (Fig. 5). 
The results obtained exhibited a slight increase between 2004 
and 2009, followed by a steady decrease from 2010‑2017. The 
ASIR of GC was found to be highest in 2006 and 2009 (3.9 per 
100,000 individuals), although it decreased to its lowest rate 
of 2.4 per 100,000 individuals in 2014. However, the overall 
ASIR of GC among Saudi males per 100,000 individuals 
between 2004 and 2017 was 2.8 (95% CI; 2.2‑3.2). A t‑test 
for two independent samples indicated that the ASIR of GC 
in Saudi males was significantly higher compared with that 
in females [t(20)=8.823; P<0.001; data not shown]. However, 
between 2004 and 2017, the overall male‑to‑female ratio of 
ASIR per 100,000 males was 1.5.

As shown in Fig. 6, Riyadh, Najran and the Eastern region 
of Saudi Arabia had the highest overall ASIRs for GC, with 
rates of 4.0, 3.8 and 3.8 per 100,000 individuals, respectively. 
The Kruskal‑Wallis test revealed significant differences 
among these regions, with the reference region of Jazan 
[2(12,N=180)=59.556; P<0.001; data not shown]. By contrast, 
Jazan, Hail and Baha were the regions that had the lowest 
overall ASIRs of GC, with rates of 1.6, 1.5 and 1.5, respectively.

GC among Saudis women. Between January 2004 and 
December 2017, a total of 1,589 cases of GC were recorded 
among Saudi women, accounting for 7.1% of the total diag‑
nosed cancer cases per year. The number of cases of GC 
was found to fluctuate over the years, with 70 cases (2% of 
all cancer cases) recorded in 2004, and a peak of 133 cases 
(2.2% of all cancer cases) in 2011. Between 2012 and 2017, 
the number of cases of GC ranged from 186 and 208 per year, 
representing a percentage range of 7.5‑8.4% per year (Fig. 1B). 
Among Saudi women, GC was most commonly diagnosed in 
those aged ≥75 years, with 23 overall cases per year (20.4%), 
followed by those aged 70‑74 years, with 13 overall cases per 
year (11.1%). By contrast, younger females aged 0‑49 years were 

Figure 2. AIR of gastric cancer cases among the Saudi population from 2004 to 2017. AIR, age specific incidence rate.

Figure 3. CIR of gastric cancer cases among the Saudi population from 2004 to 2017. CIR, crude incidence rate; SD, standard deviation; CI, confidence interval.
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associated with the lowest overall number of cases of GC, with 
an average of 29.1% per year. The overall percentage of women 
aged 50 years or older diagnosed with GC between 2004 and 
2017 was 70.9%. The age‑specific incidence rate of GC among 

Saudi women was highest in those aged ≥75 years (18.3 per 
100,000 individuals), followed by those aged 70‑74 (14.3 per 
100,000 individuals), 65‑69 (9.8 per 100,000 individuals) and 
60‑64 (6.5 per 100,000 individuals) (Fig. 2).

Figure 6. ASIR of gastric cancer cases among the Saudi population by region from 2004 to 2014. ASIR, age‑standardized incidence rate.

Figure 4. CIR of gastric cancer cases among the Saudi population by region from 2004 to 2017. CIR, crude incidence rate.

Figure 5. ASIR of gastric cancer cases among the Saudi population from 2004 to 2017. ASIR, age‑standardized incidence rate; SD, standard deviation; 
CI, confidence interval.
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As shown in Fig. 3, the CIRs of cases of GC among females 
in Saudi Arabia, adjusted according to the year of diagnosis 
from 2004 to 2017, per 100,000 individuals demonstrated a 
modest increase between 2004 and 2007, a small reduction from 
2008 to 2012, and a steady trend over the years 2013‑2017. The 
estimated CIR for 2004 was 0.8 per 100,000 individuals, and 
the highest CIR reported by the SCR was 1.7 per 100,000 indi‑
viduals in 2007. Furthermore, the overall CIR of GC among 
Saudi women between 2004 and 2017 was 1.1 (95% CI, 0.9‑1.2) 
per 100,000 individuals. The regions of Asir, Riyadh and the 
Eastern region had the highest overall CIRs for GC among 
Saudi women, with CIR values identified of 1.4, 1.3 and 1.3, 
respectively, per 100,000 individuals. The Kruskal‑Wallis test 
revealed significant differences between these locations and 
other regions of Saudi Arabia [χ2 (12, N=181)=39.689; P<0.001; 
data not shown]. By contrast, the region of Jazan had the lowest 
overall CIR of GC, at 0.4 per 100,000 individuals (Fig. 4).

The ASIRs of cases of GC among Saudi women, adjusted 
according to the year of diagnosis between 2004 and 2017, 
were documented using the SCR (Fig. 5). Between 2004 and 
2006, a modest rise was observed, followed by a constant trend 
between 2007 and 2017. In 2006, the ASIR of GC was the 
highest at 2.7 per 100,000 individuals; by contrast, in 2012 and 
2016, it was the lowest, at 1.5 per 100,000 individuals. However, 
the overall ASIR of GC among Saudi women between 2004 
and 2017 per 100,000 individuals was 1.8 (95% CI, 1.2‑2.2). 
Furthermore, the overall ASIR of GC stratified according to 
the Saudi Arabian region between 2004 and 2017 per 100,000 
individuals showed that Riyadh, Najran and the Eastern region 
of Saudi Arabia had the highest overall ASIR for GC at 2.6, 

2.3, and 2.2 per 100,000 individuals, respectively. By contrast, 
the Jazan region had the lowest overall ASIR of GC, at 0.5 per 
100,000 individuals (Fig. 6).

A consistent decline in the ASIR trend of GC for both 
the American and Saudi populations from 2004 to 2017 is 
illustrated in Fig. 7. The ASIR of GC in Saudi Arabia stood 
at 2.7 per 100,000 individuals for both sexes in 2019, notably 
lower than numerous other countries. Among Arabian Gulf 
countries, Oman registered the highest GC rate for both sexes 
at 8.0 per 100,000 individuals which was ~2.9 times that of 
Saudi Arabia (Fig. 8). The ASMR for GC in Saudi Arabia was 
recorded at 2.1 per 100,000 individuals for both sexes, a slightly 
lesser rate in comparison with other Arab nations (Fig. 9). 
Notably, Oman showed the peak ASMR for GC among both 
sexes in the region, with a rate of 6.9 per 100,000 individuals, 
which was ~3.2 times that of Saudi Arabia. The ASIR of Saudi 
Arabia for GC was significantly less than countries such as 
Mongolia (32.5 per 100,000 individuals), Japan (31.6 per 
100,000 individuals) and Korea (27.7 per 100,000 individuals), 
where the rates were almost 9 to 10‑fold higher compared with 
Saudi Arabia (Fig. 9).

Discussion

It is essential to continuously monitor and update the CIRs 
and ASIRs of cases of GC across all regions in Saudi Arabia. 
The aim of the present retrospective study was to examine the 
trends in CIR and ASIR of GC in Saudi Arabia between 2004 
and 2017. To the best of the authors' knowledge, this is the first 
descriptive epidemiological study on the spatial and temporal 

Figure 7. Trend line of gastric cancer in the USA from 2004 to 2019. ASMR, age‑standardized mortality rate; ASIR, age‑standardized incidence rate.
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distribution of GC that has been performed among both men 
and women in various regions of Saudi Arabia, based on the 
PubMed database. The present study has shed light on the 
current status of GC trends, and the significance of the disease, 
in the Saudi Arabian population.

The present study identified that, between 2004 and 2017, 
GC accounted for 3.7 and 2.1% of all cancer cases in Saudi 
men and women, respectively, with totals of 175 and 110 cases 

confirmed. Furthermore, significantly higher numbers of 
cases of GC were observed among individuals aged ≥50 years, 
with males having the higher percentage (83.3%) and females 
having a percentage of 70.9%. On the other hand, individuals 
≤49 years old were less affected by GC, with male and female 
patients having percentages of 16.7 and 29.0%, respectively. 
These results are consistent with previous studies, which 
reported a median age of diagnosis for GC of 72 years, and 

Figure 8. ASIR of gastric cancer (worldwide) in 2020, both sexes, all ages. ASIR, age‑standardized incidence rate.

Figure 9. ASMR of Gastric cancer (worldwide) in 2020, both sexes, all ages. ASMR, age‑standardized mortality rate.
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a diagnosis percentage of ~10% in patients under the age of 
45 years (11‑13). GC is a disease that often develops over a 
long period, which is associated with risk factors such as 
chronic infection with H. pylori, smoking and a diet high in 
salt and preserved foods. Therefore, it is not surprising that the 
majority of cases were observed in individuals aged ≥50 years, 
who have had a longer period of exposure to these risk factors.

The incidence rate of GC in Saudi Arabia was investigated, 
and it was detected that this was higher in men compared with 
women. Specifically, it was observed that, between 2004 and 
2017, the CIR and ASIR values of GC were 2‑fold greater in 
Saudi men compared with women. This finding was consistent 
with the global trend, as the incidence of GC is known to vary 
according to sex and geographical location, with men being 
more commonly affected than women, and with the risk also 
increasing with age (14). In the United States, previous studies 
have indicated that the male sex is the most significant risk 
factor for the development of GC, with a 2:1 male‑to‑female 
ratio predominance (15). Moreover, in developed countries, 
men are 2.2 times more likely than women to be diagnosed 
with GC (16). The findings of the present study, along with 
those of other studies, have highlighted the significance of the 
male sex as a predictor of GC. Moreover, the study conducted 
by Yang et al (17) investigated not only the incidence rates, but 
also the survival rates of patients with metastatic GC, revealing 
that male patients had significantly lower survival rates 
compared with female patients. This finding suggests that sex 
may not only affect the incidence of GC, but also the prognosis 
and outcomes of patients with this disease. However, the higher 
incidence of GC in males compared with females may be due 
to hormonal differences, as estrogen has been revealed to 
have a protective effect against GC (18). Additionally, lifestyle 
factors, including smoking and alcohol consumption, may also 
contribute to this sex difference observed in incidence rates. 
Overall, the findings of the present study have highlighted the 
importance of early detection and prevention efforts for GC, 
particularly among older individuals and males.

The present study also revealed that the ASIR trend of 
GC among Saudi men and women dropped steadily between 
the years 2004 and 2017. This trend is consistent with the 
gradual decrease in incidence rates of GC that have been 
observed throughout the world in recent decades, including 
in the United States (Fig. 7) (1,19). Several factors may have 
contributed to this decrease, such as improved standards of 
hygiene, enhanced food preservation and increased intake 
of fresh fruit and vegetables. Additionally, the widespread 
implementation of H. pylori eradication programs may also 
have contributed a role towards this downward trend (1,20). 
The ASIR of GC demonstrated yearly fluctuations for both 
males and females, with a gradual increase between 2004 and 
2006, followed by a slight decline in subsequent years, and 
furthermore demonstrated sex disparities, as observed with 
notably higher ASIR for males in certain years like 2009 and 
2013, while ASIR for females was comparatively higher in 
2010 and 2011. The observed variations in the ASIR of GC 
can be attributed to several reasons. Population dynamics play 
a role, where changes in age distributions and demographic 
factors, such as population growth, migration patterns and 
aging populations over the years, contribute to fluctuations in 
the ASIR. Additionally, improvements in diagnostic practices 

and increased awareness of GC among healthcare profes‑
sionals and the public may lead to early detection and higher 
incidence rates, resulting in fluctuations in ASIR over time. 
Moreover, data completeness and variations in the quality of 
data reporting in different years can impact the ASIR results. 
Changes in data collection methods, reporting systems, or 
healthcare infrastructure may affect the accuracy of recorded 
cancer cases, influencing the observed ASIR.

The findings of the present study also indicated that GC 
is more prevalent among male and female residents of the 
regions Riyadh, Najran and the Eastern region of Saudi Arabia 
between 2004 and 2017. This implied that individuals in these 
regions are at a higher risk of developing GC. On the other 
hand, individuals in Jazan, Saudi Arabia, were less affected by 
GC, indicating that they may be exposed to protective factors 
against GC compared with individuals in other regions of Saudi 
Arabia. However, a more extensive epidemiological study is 
necessary to identify the potential risk factors that contribute 
to the increased ASIR of GC among Saudi men and women in 
the Riyadh, Najran and Eastern regions. In addition, protective 
factors against GC in the Jazan region should be investigated.

In Saudi Arabia, the ASIR for GC in 2020 was estimated 
to be 2.7% per 100,000 individuals for both sexes, which is 
significantly lower compared with other countries. Oman was 
found to have the highest rate of GC among both sexes in 
the Arabian Gulf, with a rate of 8.0 per 100,000 individuals, 
which is 2.9 times higher than that of Saudi Arabia (Fig. 8). 
Moreover, the ASMR of GC in Saudi Arabia was observed to 
be 2.1 per 100,000 individuals for both sexes. This mortality 
rate was slightly lower compared with other Arab countries 
(Fig. 9). However, Oman had the highest ASMR of GC among 
both sexes, with a rate of 6.9 per 100,000 individuals, which 
was 3.2 times higher than that of Saudi Arabia. The results 
of the present study have indicated that the overall ASIR of 
GC in Saudi Arabia was considerably lower than in Mongolia 
(32.5 per 100,000 individuals), Japan (31.6 per 100,000 indi‑
viduals) and Korea (27.7 per 100,000 individuals), where the 
rates were 9 to 10 times higher than in Saudi Arabia (9).

To the best of the authors' knowledge, the impact of the 
COVID‑19 pandemic on the incidence rate of GC and those 
of other types of cancer in Saudi Arabia has not been studied 
extensively. However, it is important to consider that Saudi 
Arabia is part of the global community, and therefore the 
cancer incidence rates may be subjected to the same types of 
factors that influence the trends and effects as are observed in 
other parts of the world. The COVID‑19 pandemic disrupted 
healthcare systems, delayed screenings, diagnoses and altered 
treatment plans, leading to potential changes in the patterns 
of cancer detection and reporting. One notable effect of the 
pandemic has been a decrease in cancer screenings and routine 
healthcare visits. Numerous countries implemented lockdown 
measures and restrictions on non‑essential medical services to 
curb the spread of the virus. These actions resulted in the post‑
ponement or cancellation of screenings such as mammograms, 
Pap smears, colonoscopies and other tests commonly used for 
cancer detection. As a consequence, there has been a decline 
in cancer diagnoses during the pandemic (21).

Furthermore, individuals may have been hesitant to seek 
medical attention or visit healthcare facilities due to fear of 
contracting COVID‑19 or overwhelming healthcare systems. 
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This delay in seeking care could lead to missed or delayed 
cancer diagnoses, potentially impacting cancer incidence rates. 
The impact of the pandemic on cancer incidence rates may vary 
according to the type of cancer involved. Certain cancers, such 
as breast and prostate cancer, heavily rely on routine screenings 
for early detection. Consequently, their incidence rates may 
have been more significantly affected by the pandemic. Other 
types of cancers, such as lung or pancreatic cancer, may not be 
as heavily dependent on routine screenings, and so their inci‑
dence rates could be less severely affected. However, further 
research is necessary to determine the precise magnitude and 
long‑term implications of these effects (22).

The variations in GC rates in Saudi Arabia over the studied 
14‑year period can be attributed to several specific factors. 
Notably, significant events in the Saudi healthcare system could 
have influenced the GC rates. The substantial investments of 
the government in expanding and improving healthcare infra‑
structure across the country during this time may have resulted 
in increased access to medical facilities, leading to improved 
screening and diagnostic services for GC, and consequently, 
more cases being detected, potentially causing an apparent 
increase in GC rates. Furthermore, changes in lifestyle and 
dietary habits among the Saudi population over time may 
have played a role in the observed variations in GC rates. The 
introduction of fast‑food chains, sedentary lifestyles and a shift 
towards processed foods may have contributed to an increase 
in risk factors associated with GC. Moreover, increased 
awareness about GC among both the general population and 
healthcare professionals could have led to more frequent 
screenings and early detection, potentially capturing more GC 
cases. Demographic shifts in the Saudi population, such as 
increased life expectancy and alterations in age distribution, 
may have influenced the overall GC incidence rates, as GC is 
often associated with older age groups. Lastly, improvements 
in diagnostic techniques and accuracy over time could have led 
to improved detection and reporting of GC cases, accounting 
for some of the observed variations in GC rates. Overall, these 
factors represent crucial aspects to consider when analyzing the 
fluctuations in GC rates in Saudi Arabia.

During the period from 2004 to 2017, Saudi Health 
Institutions witnessed significant advancements in diagnostic 
techniques and enhanced accuracy. These improvements likely 
contributed to the observed higher incidence rates and fluc‑
tuations in ASIR of cancer diseases. In this span of time, there 
were notable enhancements in medical technology, including 
the widespread adoption of advanced imaging modalities such 
as MRI, CT scans and digital radiography. These technolo‑
gies allowed for earlier and more precise detection of various 
health conditions, potentially leading to increased diagnoses of 
certain diseases. Moreover, the genetic testing methods became 
more prevalent worldwide, enabling healthcare professionals to 
identify specific genetic markers associated with diseases (23). 
Cancer diseases pose a significant health challenge globally, 
affecting individuals of various ages and backgrounds. In 
the context of Saudi Arabia, where healthcare advancements 
have been notable, there has been a remarkable improve‑
ment in life expectancy. The life expectancy in Saudi Arabia 
stood at 73 years of age in 2004, and by 2017, it had risen 
to 76 (https://data.worldbank.org/indicator/SP.DYN.LE00.
MA.IN?view=chart). This increase can be attributed to various 

factors, including advancements in medical care, improved 
access to healthcare services, and enhanced public health 
awareness. As life expectancy continues to rise, addressing the 
prevalence and impact of cancer diseases becomes even more 
crucial, prompting the healthcare system to further prioritize 
effective prevention, early detection and comprehensive treat‑
ment strategies to ensure the well‑being of the population.

The present study has provided valuable insights into 
the incidence rates of GC in Saudi Arabia and has provided 
information which should help inform future research and 
public health initiatives. However, it is important to acknowl‑
edge the limitations of the present study, such as the absence 
of a comparison group and the inability to assess the statistical 
association between potential risk factors and GC. The lack 
of information on GC‑associated deaths in the SCR reports 
prevented the determination of average death rates of GC in 
various regions of Saudi Arabia. Additionally, the limitation of 
not being able to collect TNM staging information at the initial 
diagnosis of GC from the SCR is acknowledged. The SCR only 
provides TNM staging data for the top ten cancer types in Saudi 
Arabia, and GC is not among those reported. As a result, it was 
not possible to provide a specific description of the change in 
TNM stage in the initial diagnosis of GC based on SCR data. 
This limitation is important to note as it could have implications 
for the comprehensiveness of the findings of the present study 
and the potential impact on public health research related to 
cancer in Saudi Arabia. Future studies with a specific focus on 
GC and more comprehensive data collection methods may help 
address this limitation and provide a deeper understanding of 
TNM stage changes in GC diagnoses in the country.

One significant limitation to the present study is the lack 
of comparison between the incidence of GC in the years 
2004‑2017 and 2020‑2022, which coincides with the pandemic 
period. At present, the SCR has not released the report for the 
years 2020‑2022, and thus, the age‑specific incidence rates, 
CIRs, and ASIRs of GC in Saudi Arabia during the COVID 
period are not available. This limitation hinders the ability to 
make direct comparisons between the incidence of GC before 
and during the pandemic, which could have provided valu‑
able insights into any potential impacts or changes in cancer 
incidence patterns during this challenging time. However, 
despite this limitation, the primary focus of the study on the 
incidence of GC from 2004 to 2017 offers crucial baseline 
data and enhances the comprehension of cancer trends in the 
pre‑pandemic period. By contributing to the existing literature 
on GC, the present study has shed light on the necessity for 
additional research to identify and address potential risk 
factors for this disease in the Saudi population.

Another significant limitation highlighted in the present 
study is related to the lack of population coverage data and the 
percentage completeness of recorded cancer cases, which can 
greatly impact the accuracy and reliability of health‑related 
statistics, particularly in disease surveillance and public health 
research. These limitations have far‑reaching implications, 
leading to potential underestimation or overestimation of the 
disease burden, introducing bias in demographic and epide‑
miological profiles, and hindering accurate disease surveillance 
and outbreak detection. Moreover, they can impede efforts to 
monitor health disparities, allocate resources efficiently and 
affect the validity and generalizability of research findings. To 
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address these issues, it is crucial for health authorities to improve 
data collection systems, enhance case reporting completeness 
and ensure comprehensive coverage of population data in 
registration areas through improved collaboration, accurate 
recordkeeping, and advanced health information systems.

In conclusion, the present study has demonstrated that there 
has been a small decline in the CIRs and ASIRs of GC in the 
Saudi population between 2004 and 2017. Riyadh, Najran and 
the Eastern Region were revealed to have the highest overall 
ASIRs of GC among male and female Saudis, whereas Jazan 
had the lowest rates for both sexes. Between 2004 and 2017, 
the ratio of cases of GC in male Saudis was detected to be 
double that of female Saudis. Further epidemiological studies, 
however, are required to determine the potential risk factors 
for GC in Saudi Arabia.
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