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Background: Gallbladder cancer is generally rare but can be more common in some 
populations. The aim of this study was to present an analysis of gallbladder cancer epide-
miology in Saudi Arabia.
Materials and Methods: A retrospective study of gallbladder cancer cases in Saudi Arabia 
from 2004 to 2015 was conducted. The gallbladder cancer data were accessed through the 
Saudi Cancer Registry (SCR) reports for 13 administrative regions. The number of gall-
bladder cancer cases with percentage, the crude incidence rate (CIR) and the age- 
standardised incidence rate (ASIR), stratified by regions, gender, and the years of diagnoses 
were analysed.
Results: A total of 1678 gallbladder cancer cases, 702 in males and 976 in females, were 
registered between 2004 and 2015. Saudi women and men in the 75 and above age-group 
were found to have the highest diagnosis rate of gallbladder cancer. In males, the overall 
ASIR among Saudi males was 1.1 per 100,000 (95% CI, 0.9 to 1.2). The Eastern region had 
the highest overall ASIR at 1.5 per 100,000 males, followed by Tabuk and Riyadh at 1.4 and 
1.3 higher than other regions (F(12,143)=1.930, P<0.001). The overall ASIR among Saudi 
females was 1.6 per 100,000 (95% CI, 1.4 to 1.7). Riyadh had the highest overall ASIR at 
2.4 per 100,000 females, followed by the Eastern region, and Qassim at 1.9 and 1.5, 
respectively, all higher than other provinces of the country (F(12,143)=2.496, P<0.005). 
The ASIR and CIR were lower among males than females (ratio 0.7).
Conclusion: Gallbladder cancer incidence is relatively low in Saudi Arabia. The rates were 
higher in females than males. ASIR showed variations between different provinces of Saudi 
Arabia. In females, the highest ASIR was in Riyadh. In males, ASIR was highest in the 
Eastern region of Saudi Arabia.
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Introduction
While gallbladder cancer (GBC) is the most common malignancy affecting the 
gallbladder, it is generally rare in most populations with a global rate of around 
1.3% of total cancers.1,2 However, in some regions of the world, GBC is much 
more widespread, such as in regions of Chile where rates can be as high as 27/ 
100,000 in women and regions of northern India where rates reach 21.5/100,000.1 

Alongside high incidence in parts of South America, India, and Pakistan, high rates 
are also found in East Asia and Eastern Europe.3

GBC is an aggressive disease with a high rate of metastasis, this combined with 
a lack of symptoms in the early stages and its general rarity result in high mortality 
rates.4 Patients with GBC have a mean survival of 6 months, and a 5-year survival 

Correspondence: Ibrahim G Alghamdi  
University of AL-Baha, College of Applied 
Medical Sciences, Public Health 
Department, Prince Mohammad Bin Saud, 
Al-Baha 65527, Saudi Arabia  
Email bio-stat@hotmail.com

Cancer Management and Research                                                       Dovepress
open access to scientific and medical research

Open Access Full Text Article

submit your manuscript | www.dovepress.com Cancer Management and Research 2020:12 9527–9537                                                   9527

http://doi.org/10.2147/CMAR.S268226 

DovePress © 2020 Alqahtani and Alghamdi. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress. 
com/terms.php and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By 

accessing the work you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly 
attributed. For permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

http://orcid.org/0000-0003-2017-3526
mailto:bio-stat@hotmail.com
http://www.dovepress.com
http://www.dovepress.com
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress
http://www.dovepress.com/permissions.php


rate of 5%.5 The disease is often discovered incidentally 
following cholecystectomy for benign diseases such as 
polyps, gallstones, and cholecystitis.6

Gallstone disease is the single most commonly identi-
fied risk factor for GBC.1 Gallstone formation is increased 
with age, female sex, high body mass index (BMI), non- 
high-density lipoprotein cholesterol, and polyps.7 So, these 
risk factors are important in GBC. For example, in most 
populations, GBC is more common in females than in 
males.1 However, the wide variations in the incidence of 
GBC in different populations suggest that more factors 
must be involved that place certain populations at higher 
risk. Similar to many cancers, various genetic8 and envir-
onmental factors combine in the development of GBC, 
such as chronic infection of the gallbladder, environmental 
exposure to specific chemicals, heavy metals, and even 
many dietary factors.9 Inflammation over prolonged peri-
ods of time seems to be a critical factor for GBC 
development,10 while the relative risk of genetic variants 
requires larger, more comprehensive studies.1

Because GBC is generally a rare disease, it is relatively 
poorly studied.11 However, its high mortality rate means it 
is important to fully understand this disease and to identify 
regions with higher incidence rates where risk factors may 
combine. A good starting point is to establish reliable 
epidemiological reports in various populations. In Saudi 
Arabia, the age-standardised incidence rate (ASIR) for 
GBC was estimated to be 1.3 per 100,000 individuals in 
2018, which is relatively low than in other countries.12 

However, to date, there have been no detailed epidemio-
logical analyses of GBC in Saudi Arabia. The objective of 
this study was to undertake a detailed descriptive epide-
miological study of male and female incidence of GBC. To 
compare the trends over time and to compare regional 
differences. Therefore, we undertook an analysis of the 
GBC incidence data provided by the Saudi Cancer 
Registry (SCR) reports between January 2004 and 
December 2015.

Materials and Methods
Study Design
In Saudi Arabia, a retrospective study involving various 
cases on GBC was conducted from 2004 to 2015. GBC- 
specific data in the country are available in the public 
domain via SCR reports. As a matter of fact, the data 
made available most recently from the SCR was released 
in 2015, which is why the present study aims to examine 

the pattern of GBC among the country’s males as well as 
females between 2004 and 2015. Accordingly, annual 
reports are available for 13 administrative provinces in 
this period that investigated the percentage and number 
of GBC cases, the crude incidence rate (CIR) and age- 
standardised incidence rate (ASIR) adjusted by gender, 
religion, and year of diagnosis. Via these reports, the 
study was performed to examine gallbladder cancer’s epi-
demiological pattern across different areas of the kingdom.

Ethical Approval
The data of annual cancer registry in Saudi Arabia are 
freely available in the public domain via SCR reports. 
Actually, it is open data for researches to use and study, 
without restrictions from the SCR. Hence, this study did 
not require ethical approval at all. Moreover, data on 
cancer are available from a Saudi cancer registry (SCR) 
that is based on population and was launched by Saudi 
Arabia’s Ministry of Health (MOH) back in 1994.

Statistical Analysis
The epidemiological data’s elaborative statistics was under-
taken through the calculation of the following: CIR/ASIR 
adjusted on the aforementioned attributes, year of diagnosis, 
and age-specific incidence rate. This was followed by using 
the two-sample t-test to ascertain the discrepancies in CIR 
and ASIR of GBC across both genders from 2004 to 2015 for 
the purpose of examining GBC-specific pattern in different 
geographic regions. Additionally, the study entailed Analysis 
of variance test (ANOVA) for undertaking a comparison CIR 
and ASIR of GBC (covering both Saudi males and females) 
in various parts of the nation. Subsequently, GBC gender 
ratio for the above-mentioned rates was calculated for all 
variables (independent), including region, age, and the year 
in which the diagnosis was made.

Results
Gallbladder Cancer Among Male Saudis
Total Cases in Saudi Males
From 2004 to 2015, a total of 702 males’ GBC cases were 
found to be registered in the SCR, with a slight increase in 
the number of cases during this period. In 2004, the total 
number of cases stood at 24 (3.4%), which increased by 
4.6% to 56 by 2009-end. In 2010, there was a small decline. 
Between 2011 and 2015, the total number of GBC cases rose 
by 1.3% to 82 from 73, the biggest percentage seen in the 
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SCR. Among Saudi males, the overall number of annual 
cases was 59, an increase of 8.3% (Figure 1).

The age groups’ class width from 0 to 4 years was 5 
years until 70–74 years. However, all males above the age of 
75 were found to be within the same class. Over a 12-year 
period between 2004 and 2015, the majority of GBC cases 
were found to be among males above the age of 75, followed 
by the 65–69 age-group, accounting for 26.8% (16 overall 
cases annually) and 14.5% (9 overall cases annually). 
Contrastingly, the lowest percentage and a total number of 
GBC cases were found in groups in the 0–49 age group 
(Figure 1). Furthermore, the overall GBC incident rate (age- 
specific) was found to be high in these age groups: 60–64, 

65–69, 70–4, and 75 and above at 4.1, 7.2, 7.3, and 12.8 per 
100,000 Saudi males, respectively. However, male-to- 
female ratio (age-specific incidence) was found to be higher 
among the 50–75 age group and above in comparison to 
other age groups aged 0–44 years (Figure 2).

CIR in Saudi Males
Among Saudi males, GBC cases’ CIR was stratified on the 
basis of year in which the diagnosis was made between 2004 
and 2015. After witnessing a slight rise between 2004 and 
2009, a slight reduction was seen a year later in 2010. 
Meanwhile, stability ensued between 2011 and 2015. In 
2004, it was estimated that the GBC’s CIR stood at 0.3/ 

Figure 1 The total number and percentage of gallbladder cancer cases among male and female Saudis.

Figure 2 Overall incidence rate (age specific) of gallbladder cancer cases among both Saudi genders.
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100,000 Saudi males. Between 2011 and 2015, the highest 
rates witnessed in SCR were CIRs of 0.7 and 0.8/100,000 
Saudi males (Figure 3). Additionally, the overall CIR of 
GBC in males during the study period was 0.6/100,000 
males (0.50 to 0.70; 95% CI). According to the findings of 
two t sample t-tests carried out in an independent manner, 
the CIR was found to be considerably lower in Saudi males 
as compared to females P < 0.001; t (22) = −4.568. On the 
other hand, the overall male-to-female ratio (crude inci-
dence) was 0.7 per 100,000 males from 2004 to 2015. 
According to Figure 4, the SCR was used to calculate the 
overall CIR on the basis of region-based stratification across 
Saudi Arabia per 100,000 males from 2004 to 2015. The 
ANOVA test did not indicate any major differences in the 
overall CIR of GBC among Saudi males in all administrative 
regions, F (12,143) =1.779, P = 0.06. Additionally, the over-
all male-to-female ratio (crude incidence) was in the 0.5–0.7 
range across all areas of the country (Figure 4).

ASIR in Saudi Males
The SCR was also referred to in order to calculate the 
ASIR of GBC on the basis of year-of-diagnosis stratifica-
tion between 2004 and 2015 per 100,000 Saudi males. As 
was observed in CIR, from the 2004–2009 witnessed 
a marginal increase, before decreasing slightly a year 
later in 2010, finally increasing steadily between 2011 
and 2015 (Figure 5). In 2004, the lowest ASIR was 
reported at 0.6/100,000 Saudi males. Similarly, the highest 
rate was in the range of 1.2–1.3 between 2011 and 2015. 
Meanwhile, the overall ASIR of GBC among the males of 
Saudi Arabia was found to be 1.1/100,000 males (0.9–1.2; 
95% CI) in the twelfth-year period. According to both 
sample t-tests, Saudi males witnessed a considerably 
lower ASIR as compared to females P < 0.001; t (22) = 
−6.322. However, the overall male-to-female ratio (age- 
standardised incidence) stood at 0.7/100,000 males 
between 2004 and 2015.

Figure 3 CIR of gallbladder cancer cases among both Saudi genders.

Figure 4 Overall CIR of gallbladder cancer cases among both Saudi genders by region.
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A calculation of the overall ASIR based on region- 
specific stratification was also made per 100,000 Saudi 
males between 2004 and 2015, as shown in Figure 6. 
The highest ASIR of 1.5/100,000 males was found in 
Saudi Arabia’s Eastern region. Meanwhile, Tabuk’s ASIR 
was 1.4, followed by Riyadh at 1.3. It was also found that 
the ANOVA test was more statistically important for these 
three regions in comparison to other areas (F (12,143) 
=1.930, P<0.001). At 1.1, Tabuk witnessed the highest 
male-to-female ratio (age-standardised incidence), thus 
indicating that the ASIR of GBC was lower among male 
than female Saudis across all provinces, with the exception 
of Tabuk (Figure 6).

Comparison of CIR and ASIR in Saudi Males
It was deemed necessary to calculate the differences in GBC- 
based ASIR and CIR among Saudi males from 2004 to 2015 in 
order to interpret the trend followed by GBC in the country. As 
far as Saudi males were concerned, the greatest changes in 

GBC rates were reported in the Jouf region (ASIR: 2.4; CIR, 
1.1), whereas the Northern region recorded the lowest changes 
(ASIR: −2.5; CIR, −0.8). These data provided an indication of 
the general upward trend of GBC observed among Saudi 
males residing in the Jouf region, while the ones residing in 
the Northern region saw a downward trend (Figure 7).

Gallbladder Cancer Among Female Saudis
Total Cases in Saudi Females
From January 2004 to December 2015, 976 GBC cases 
were recorded among Saudi females. The total number of 
cases rose slightly during the 12-year period. In 2004, the 
total number of cases was 51, an equivalent of 5.2%. The 
number of cases rose to 86 by 2007-end, accounting for an 
increase of 3.6%. This, in turn, was followed by a slight 
reduction in 2008. From 2009 to 2015, the number and 
percentage of GBC cases remained stable between 8.9% 
and 9.1% with no significant increase during the period. 
Between 2004 and 2015, the overall percentage and 

Figure 5 The ASIR of gallbladder cancer cases among both Saudi genders.

Figure 6 Overall ASIR of gallbladder cancer cases among both Saudi genders by region.
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number of GBC among females were 8.3% and 81 cases 
annually, respectively (Figure 1).

During the same period, Saudi women in the 75 and 
above age-group were found to have the highest diagnosis 
rate of GBC, accounting for 20.1% (or 20 cases annually). 
They were followed by the 65–69 age group, which con-
tributed 14.0% of the overall GBC cases, or a total of 14 
cases. Contrastingly, the lowest overall percentage and 
number of GBC cases were recorded in the 0–49 age 
group. Moreover, the overall GBC incident rate (age- 
specific) was high in Saudi females aged 60–64, 65–69, 
70–74, and 75 and above, with the corresponding figures 
at 6.8, 9.4, 11.6 and 13.7/100,000 females (Figure 2).

CIR in Saudi Females
The CIRs of GBC cases among female Saudis increased 
slightly between 2004 and 2007, before being stable from 

2008 to 2015. In 2004, the estimated CIR stood at 0.6/ 
100,000 females. Between 2005 and 2015, the estimated 
range of CIRs was stable (0.7–1.0/100,000 females). 
Between 2004 and 2015, the overall GBC’s CIR was 
0.9 per 100,000 females (0.80 to 0.96; 95% CI) (Figure 3). 
Meanwhile, according to the overall GBC’s CIR calculated 
based on region-specific stratification between 2004 and 
2015 per 100,000 females, Riyadh recorded the highest 
total CIR (1.2/100,000 females). At the same time, the 
result of ANOVA test for Riyadh was found to be significant 
(P=0.04; F (12,143) =1.871) in comparison to Saudi 
Arabia’s Northern region and Jazan, which recorded 0.5 
and 0.4 per 100,000 females (Figure 4).

ASIR in Saudi Females
From the SCR, a calculation was made of GBC’s ASIRs 
whose stratification was done based on year-of-diagnosis 

Figure 7 The differences in the CIR and ASIR in Saudi Arabia.
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between 2004 and 2015 per 100,000 Saudi females. It is 
noteworthy that the 2004–2007 period witnessed a small 
increase. However, this was followed by a steady decline 
between 2008 and 2015. It was in the year 2007 that the 
highest GBC’s ASIRs were witnessed at 1.9/100,000 
females. In a similar vein, the lowest ASIRs were recorded 
in 2014 as well as 2015, with the figure being 1.3/100,000 
Saudi females. It is also pertinent to note that the ASIR 
within females in Saudi Arabia was 1.6/100,000 females 
between 2004 and 2015 (95% CI, 1.4 to 1.7) (Figure 5). In 
that context, the overall ASIR whose stratification was 
done in a region-specific manner between 2004 and 2015 
demonstrated that Riyadh witnessed the highest total ASIR 
at 2.4/100,000 females. The Eastern region witnessed 
the second-highest total ASIR at 1.9, followed by 
Qassim at 1.5/100,000 females. For this reason, it was 
observed that the ANOVA test showed statistical impor-
tance for these areas in comparison to other regions of the 
kingdom, F (12,143) =2.496, P < 0.005 (Figure 6).

Comparison of CIR and ASIR in Saudi Females
Discrepancies in ASIR and CIR among females in Saudi 
Arabia from 2004 to 2015 were deduced as well for exam-
ining the trend of GBC in various parts of the country. 
Tabuk and Baha witnessed the highest changes with regard 
to GBC rates among females (CIR, 1.5 and 2.1; ASIR, 2.1 
and 1.9), while the Najran was found to record the lowest 
changes (ASIR, −2.1; CIR, −0.8). These data provided an 
indication of the general upward trend of GBC observed 
among Saudi females residing in Tabuk as well as Baha. On 
the other hand, the females residing in the Najran region 
witnessed a downward trend (Figure 7).

Discussion
It is essential to investigate the epidemiological rates of 
GBC cases among the Saudi population for all provinces 
in Saudi Arabia. Therefore, the aim of this study was to 
undertake a descriptive analysis of the epidemiology of 
GBC in Saudi Arabia from 2004 to 2015. Based on the 
PubMed database, this is the first study on spatial-temporal 
pattern of GBC among Saudi males and females in various 
provinces of the country. The results provide real trends in 
GBC at different periods of time in Saudi Arabia. It 
showed that 1678 GBC cases, 702 in males and 976 in 
females, were registered between 2004 and 2015 in Saudi 
Arabia and those aged 75 years and over were the highest 
exposed to GBC among both sexes. In males, the overall 
CIR was 0.6 per 100,000 with similar rates in the 

administrative provinces of the country. The overall CIR 
among Saudi females was 0.9 per 100,000. Riyadh had the 
highest overall CIR (1.2 per 100,000), significantly higher 
than Jazan and the Northern region of the country (0.4 and 
0.5 per 100,000). The CIR was lower among males than 
females with a ratio of 0.7 (range 0.2 and 0.7 in all regions 
of Saudi Arabia). Overall ASIR was 1.1 per 100,000 
among Saudi males and 1.6 per 100,000 among Saudi 
females showing a significant difference. The overall 
male-to-female ratio for both CIR and ASIR was 0.7. 
For females, Riyadh had the highest overall ASIR for 
GBC at 2.4 per 100,000. For males, the Eastern Region 
of Saudi Arabia had the highest overall ASIR for GBC at 
1.5 per 100,000.

In 2018, it is estimated that the ASIR for GBC in Saudi 
Arabia among both genders was 1.3 per 100,000 persons. 
The rate is slightly low in comparison with Arabian 
countries.12 The approximate ASIR of GBC worldwide 
in 2018 was 2.2 per 100,000 according to 
GLOBOCAN.13 In the Arabian Gulf, the United Arab 
Emirates had the highest rate of GBC among both genders 
at 3.2 per 100,000 persons; this rate was 2.5 times higher 
than Saudi Arabia (Figure 8). Furthermore, the mortality 
rate (age-standardised) of GBC among both genders were 
documented in Saudi Arabia at 0.8 per 100,000 persons.12 

This mortality rate was slightly low in comparison with 
other Arab states (Figure 9). In addition, the United Arab 
Emirates had the highest mortality rate (age-standardised) 
of GBC among both genders at 2.3 per 100,000 persons; 
this rate was 2.9 times higher than Saudi Arabia.12 The 
results of this study also suggest that the incidence of GBC 
is relatively low in Saudi Arabia. Comparison of the Saudi 
ASIR of 1.1 per 100,000 males and 1.6 per 100,000 
females is similar to the USA with an overall ASIR from 
1973 to 2009 of 1.4 per 100,000,14 or 1.6 per 100,000 
from 1999 to 2013.15 Another study from the US found 
a rate of 1.13 cases per 100,000 persons each year between 
2007 and 2011.16 This compares to the CIRs of 0.6 per 
100,000 males and 0.9 per 100,000 females in this study. 
However, the incidence of GBC differs widely in various 
populations. The highest recorded incidence rates are in 
Chile with 9.7 new cases for every 100,000 persons 
each year and in the regions of Los Lagos and Los Ríos, 
rates as high as 28.5 per 100,000 women.17 The results of 
this study show variations in pattern and trend of GBC in 
different populations within Saudi Arabia. So, they high-
light that GBC should not be ignored because of the over-
all low incidence-mortality rate (age-standardised).
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Figure 8 ASIR of gallbladder cancer (World) in 2018, all ages, both genders.

Figure 9 ASMR of gallbladder cancer (World) in 2018, all ages, both genders.
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This study found that overall, the total number of GBC 
cases increased slightly from 2004 to 2015; however, 
while the number in males showed an increasing trend 
over the whole period, in females it seemed to reach 
a peak in 2013 and then decreased slightly. Worldwide 
the rates of GBC increased slightly from ASIR 2.0 per 
100,000 in 2008 to 2.2 per 100,000 in 2012 and then 
appear to have remained fairly constant until 2018.2,13,18 

So, the results of this study appear to be generally similar 
to the situation worldwide.

GBC rates tend to increase with age in most 
populations.3 The results of this study show that the dis-
ease occurred in a significant proportion among those aged 
75 years and over, while those aged younger than 50 years 
were less affected by GBC. These findings are consistent 
with the findings of other studies that showed the average 
age of diagnosis for GBC in the USA was 72 years old, 
with more two thirds of patients with GBC over the age of 
65 years.19 Similar average ages of diagnosis are found in 
Western European populations3 However, some other 
populations find differences, for example, the mean age 
of diagnosis is as low as 51±11 years in India.20

In Saudi Arabia, GBC is more common in Saudi 
females than males. The overall CIR and ASIR of GBC 
from 2004 to 2015 were both two-fold higher in Saudi 
women than men. Globally, GBC also occurs more com-
monly in females than in males, and the risk of developing 
it increases approximately two to six times among women 
than men.21 The incidence rates in the USA were also 
significantly higher in females than males (1.7 vs 1.0).14 

In India, the female to male ratio varies from 3:1 to 
4.5:1.20 The most likely reason for these elevations is 
that the female hormone oestrogen raises the saturation 
of cholesterol in the bile, and then enhances the risk of 
gallstone formation.22 It is known that gallstones and 
biliary duct stones are positively correlated with chronic 
inflammation of the gallbladder, which leads to the devel-
opment of metaplasia, hyperplasia, dysplasia and finally 
gallbladder carcinoma.19,23

The results of this study showed variations in ASIRs 
between regions in Saudi Arabia for both males and 
females. For males, the ASIR was highest in the Eastern 
region of Saudi Arabia then Tabuk and Riyadh and these 
three areas were significantly higher than in other areas. In 
females, the highest ASIR was in Riyadh but Jazan was 
also significantly lower than in other regions. Males 
showed no regional differences in CIR, but females also 
showed a significantly higher CIR in Riyadh than Jazan or 

the Northern region of Saudi Arabia. The most likely 
reasons for variations in the incidence of GBC are that 
Saudis in Riyadh and Eastern region were frequently 
exposed to the factors associated with a higher risk of 
GBC, while those in Jazan were frequently exposed to 
the factors protective elements of GBC in comparison 
with other provinces of the country. Among other risk 
factors, obesity with high BMI >30 kg/m2 and diabetes 
may play a major role in increasing the risk of developing 
GBC.24 The relative risk of getting GBC is increased 
among overweight and obese individuals by 1.15 and 
1.66, respectively.19 In addition, a systematic review of 
20 published studies found that the relative risk of getting 
GBC among people with diabetes is increased by 1.56 
times compared to people without diabetes.25 The highest 
prevalence of obesity in Saudi Arabia is thought to be in 
Riyadh at 35%, while the rate of diabetes in Riyadh among 
males and females is 20 times greater than in Jazan.26 In 
the Eastern region of Saudi Arabia, Aldossary et al27 

reported that 50% of GBC Saudi patients had diabetes 
and hypertension. They also found that 75% of GBC 
Saudi patients had gallstones, which is a significant risk 
factor for GBC.27 These findings may support our results 
that GBC is a significant type of cancer in the Eastern 
region of Saudi Arabia, which contributes to the increase 
of overall ASIR from 2004 to 2015. These studies also 
suggest reasons why the results of this study indicated the 
highest overall incidence of GBC among male and female 
Saudis were recorded in Riyadh and the Eastern province 
of Saudi Arabia.

The present study indicates that the ASIR of GBC is 
higher among Saudi females than males in all regions of 
Saudi Arabia, except in Tabuk. This result highlights that 
pattern of the disease is different in the region of Tabuk 
compared to other parts of Saudi Arabia. The most likely 
explanation for this higher ASIR of GBC among men than 
women is that males in that region are more exposed to 
specific risk factors of GBC than females. However, it is 
very difficult to identify the causes without conducting 
analytical epidemiological studies to examine the risk fac-
tors associated with GBC among both genders of Saudis. 
So, a case-control study must be carried out in Tabuk, to 
determine the factors that increase the risk of GBC. 
However, it is suggested that experts of cancer epidemiol-
ogy may also need to examine the relationship between the 
risk-protective factors and GBC in Riyadh, the Eastern 
region, Tabuk, and Jazan, which contribute to the 
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variations in the incidence of GBC in Saudi Arabia to fully 
understand this pattern.

The changes in the CIR and ASIR of GBC from 2004 
to 2015 were analysed in different provinces of Saudi 
Arabia. The largest changes in rates were documented in 
Tabuk and Baha among female Saudis, and in Jouf among 
male Saudis, which indicated that rates were increasing in 
these regions and the populations became more at risk of 
GBC. Furthermore, the smallest changes in rates of GBC 
were detected in the Northern region among male Saudis, 
and in Najran among female Saudis. These regions 
showed a decreasing-trend in rates and suggest that male 
and female Saudis living in these regions were less 
affected by GBC over the 12-year period.

This study has some limitations. As a retrospective 
epidemiological analysis, we can only present data on the 
characteristics of the population with no cause and effect 
analysis. Therefore, we can only speculate on reasons for 
variations in incidence rates between regions. Further 
study is needed to fully investigate these factors. The 
data from the SCR were limited to 2015, so the current 
situation for GBC in Saudi Arabia will need to be evalu-
ated at a later date.

Conclusions
The results of this epidemiological analysis of GBC inci-
dence show that the overall rate is relatively low in Saudi 
Arabia compared to other countries worldwide. GBC was 
most frequently diagnosed in the over 75 years age group. 
The rates were higher in females than males in all regions 
except Tabuk. The pattern of GBC incidence varied 
according to the region of Saudi Arabia. In females, the 
highest ASIR was in Riyadh, Eastern region, and Qassim 
but Jazan was also significantly lower than other regions. 
In males, ASIR was highest in the Eastern region of Saudi 
Arabia then Tabuk and Riyadh and these three areas were 
significantly higher than in other areas. Further analytical 
epidemiological studies should be conducted to identify 
the potential risk factors of GBC in Saudi Arabia.
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