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A B S T R A C T   

Background: Recently, there has been an increase in the incidence of colorectal cancer in Saudi Arabia. Although 
numerous studies worldwide have investigated the economic burden of colorectal cancer the information specific 
to Saudi Arabia remains limited. While advanced cancer treatments offer substantial benefits, they they also 
come with substantial financial challenges. 
Objective: This study aimed to estimate the economic burden of colorectal cancer and identify the primary cost 
drivers. 
Method: This retrospective, single-center cost of illness study examined all patients with colorectal cancer from 
January 2017 to December 2020. This study used a micro-costing, bottom-up approach to estimate healthcare 
resource utilization and direct medical costs associated with colorectal cancer. 
Result: The study included 326 patients with colorectal cancer. The total direct medical cost for all patients were 
$19 million, with an annual cost per patient of $58,384. Medication costs were the primary driver of healthcare 
spending (45%) of the total cost, followed by surgical costs (27%). This study explained cost associated with 
colorectal cancer, which represents a significant cost to the Saudi healthcare budget. The expected growth and 
aging of the population and availability of costly treatments may lead to an increase in costs. These findings are 
valuable for healthcare policymakers seeking to comprehend the economic challenges posed by colorectal 
cancer.   

1. Introduction 

Colorectal cancer (CRC) is a significant global health concern 
including in Saudi Arabia. CRC is the second most common cancer in 
Saudi Arabia, accounting for approximately 15 % of all cancer cases. The 
incidence of CRC has been increasing in Saudi Arabia, with a reported 
increase of 74 % over the past two decades (Asiri et al., 2020). Despite 
significant improvements in mortality rates over the past few decades, 
mainly due to effective treatment for advanced cancer and early 
detection, CRC remains one of the leading causes of death globally. 

With an aging population and improving survival rates of cancer 
patient in Saudi Arabia, CRC is increasingly recognized as a chronic 
condition requiring continuous care. The management of CRC encom
passes a wide range of treatment approaches, carefully customized to 

meet the individual needs of patients. Multiple treatment strategies are 
available for CRC, including surgery, stoma creation, chemotherapy 
(including biologics and chemicals), immunotherapy, radiotherapy, and 
targeted medications. Recently, several medications have entered the 
market to provide treatment options for patients with CRC (Poston et al., 
2011). Technological advancements have enhanced the detection and 
treatment of CRC, leading to improved survival and mortality rates 
(Bray et al., 2012). However, the introduction of new medical technol
ogies and expensive drugs has led to a substantial economic burden 
associated with CRC, putting pressure on policymakers to provide pa
tients with the required care and efficiently utilize the limited healthcare 
budget(Registry, 2018, Almatroudi 2020). 

A comprehensive analysis conducted by the National Institutes of 
Health in United States revealed that medical expenditures associated 

Peer review under responsibility of King Saud University. 
* Corresponding author. 

E-mail address: bbalkhi@ksu.edu.sa (B. Balkhi).  

HOSTED BY Contents lists available at ScienceDirect 

Saudi Pharmaceutical Journal 

journal homepage: www.sciencedirect.com 

https://doi.org/10.1016/j.jsps.2023.101822 
Received 9 September 2023; Accepted 9 October 2023   

mailto:bbalkhi@ksu.edu.sa
www.sciencedirect.com/science/journal/13190164
https://www.sciencedirect.com
https://doi.org/10.1016/j.jsps.2023.101822
https://doi.org/10.1016/j.jsps.2023.101822
https://doi.org/10.1016/j.jsps.2023.101822
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jsps.2023.101822&domain=pdf
http://creativecommons.org/licenses/by-nc-nd/4.0/


Saudi Pharmaceutical Journal 31 (2023) 101822

2

with CRC were approximately $14.1 billion in 2010. Projections sug
gested that this figure would rise to $21 billion by 2030, primarily 
driven by the availability of costly medications (2018, Registry, 2018, 
Stukalin et al., 2022). CRC ranks as the second most expensive cancer 
type after breast cancer. Extensive studies conducted in various coun
tries such as the United States, Jordan, and South Korea, have estimated 
the overall annual cost of CRC per patient to be between $7,259 and 
$28,626 (Byun et al., 2014, Alefan et al., 2020, Bhimani et al., 2022). In 
Nordic countries, CRC is the second most financially burdensome cancer 
on a per-patient basis (Malila and Hakulinen 2003). 

The extensive resources required for the diagnosis and treatment of 
CRC, such as general laboratory tests, diagnostic procedures, hospitali
zation, clinic visits, and emergency visits, pose a considerable economic 
burden on the healthcare system, patients, and their families (Xi and Xu 
2021). As cancer and related costs are increasing at a fast pace, decision 
makers in the healthcare sector are struggling to provide patients with 
the latest treatments due to limited financial resources. Considering the 
increasing pressure on healthcare systems to provide high-quality care 
with scarce resources, understanding the cost burden of cancer is critical 
(Jo 2014). 

Cost-of-illness (COI) studies provide critical information for decision 
makers to prioritize treatments and aid in the allocation of scarce re
sources within the healthcare sector. A thorough understanding of the 
economic burden of CRC can help inform cancer-related policies 
intended to provide efficient patient care. Currently, studies on the 
economic burden of CRC in Saudi Arabia are scarce. Hence, this study 
aimed to estimate the total healthcare costs from payer perspective and 
assess the primary cost drivers of treating patients with CRC. 

2. Materials and methods 

2.1. Study design and setting 

This was a retrospective, single-center COI study on patients with 
CRC from January 2017 to December 2020. This study was conducted in 
King Saud University Medical City (KSUMC), Riyadh, Saudi Arabia. This 
tertiary hospital provides primary, secondary, and tertiary care. More
over, this hospital acts as a referral center for the entire country. The 
hospital has 1200 beds and 32 operating rooms. It contains an oncology 
center with a capacity of 1,000–3,000 patients. 

A COI model was developed to estimate the direct medical costs 
related to CRC from the payer’s perspective. To ensure precision and 
accuracy, a micro-costing approach was “bottom-up” approaches 
employed. This approach involves the detailed analysis of individual 
components of healthcare resources and their associated costs. 
Prevalence-based studies quantify the costs incurred by all individuals 
due to illness within a defined period. In addition, this study predicted 
the overall economic burden of CRC in Saudi Arabia, considering sex, 

age, and cancer type. The study cohort consisted of adult patients aged 
≥ 18 years with CRC who underwent medical treatment for CRC within 
the timeframe of January 1, 2017, to December 31, 2020. An index date, 
corresponding to the date of the patient’s initial CRC-related hospital 
visit during the study period, was recorded for each participant. Sub
sequently, data for each patient was collected for a one-year post index 
date (as illustrated in Fig. 1). The study encompassed patients referred to 
clinics and subsequently diagnosed with CRC. Following this initial data 
collection, our analysis transitioned to estimating the costs associated 
with colorectal cancer over the course of one year subsequent to the 
index date. 

2.2. Patient selection 

The study included all patients (≥18 years) with CRC who received 
any type of CRC medical management during the study period. Patients 
who were not receiving any type of medical management for CRC or 
who did not have a medical file were excluded. 

2.3. Data source and variables 

Patient medical information was obtained from the KSUMC using 
International Classification of Diseases 10th Revision(ICD-10) coding 
system to identify all patients with CRC. The data collection period 
extended from 2017 to 2020. The initial step involved identifying all 
patients with colorectal cancer (CRC) within this timeframe. 

To ensure the accuracy and comprehensiveness of the data, all pa
tient information was extracted from electronic health records (EMR). 
Aligned with the payer perspective adopted in our study, this study 
examined healthcare resource utilization and direct medical costs 
related to hospital visits (emergency room [ER], clinics, intensive care 
unit [ICU], and hospitalization), laboratory tests, diagnostic procedures, 
chemotherapy, radiation therapy, supportive care (immunotherapy, 
antibiotics, antidiarrheal, antiemetic, anti-constipation, and analgesics), 
and surgery. 

In the process of estimating costs, we meticulously measured and 
quantified the healthcare resources utilized for specific interventions 
carried out on each patient throughout the study duration. Subse
quently, we determined the costs associated with these interventions. 
This involved computing the overall direct cost per patient for each 
disease stage, which was derived by multiplying the unit cost by the 
corresponding quantity utilized. 

Moreover, the overall economic burden of CRC in Saudi Arabia was 
predicted using the following steps and data sources:  

1. The incidence of CRC in Saudi Arabia was obtained from the Saudi 
Cancer Registry.(Registry, 2018) 

Fig. 1. Study design. * Index date were the date of first CRC visit during the stsudy period** last date for patiemts to be included in the study.  
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2. Population data for Saudi Arabia was obtained from the General 
Authority for Statistics.(Statistics)  

3. The total number of CRC cases was calculated using the prevelance 
rates.  

4. The average costs per patient for each age group, cancer type, and 
sex were determined. 

5. The number of patients with CRC was multiplied by the corre
sponding average cost per patient to calculate the total economic 
burden.  

6. The following formula was used to predict the overall economic 
burden of CRC in Saudi Arabia: direct medical costs = average 
medical costs per patient × estimated number of patients with CRC in 
Saudi Arabia (Meropol et al., 2009, Yabroff et al., 2021). 

It’s important to acknowledge that patients diagnosed with CRC are 
predominantly directed towards tertiary hospitals or specialized center. 
These hospitals usually adhere to standardized treatment guidelines and 
protocols, which contribute to a certain level of consistency in the 
management of CRC cases across these institutions. 

2.4. Data analysis 

A descriptive statistical was conducted to identify the demographic 
characteristics, healthcare resource utilization, and direct medical costs 
of patients with CRC. Data were presented as means ∓SD( standard 
deviations), and percentages for continuous and categorical variables. T- 
tests were conducted with a significance level of 0.05 to determine 
statistically significant differences in the variables related to healthcare 
resource utilization, and direct medical costs among patients with CRC. 

The COI model was constructed to illustrate the management 
pathway of CRC and healthcare resources used. Cost data are presented 
as total and average costs per patient per year. To facilitate meaningful 
comparisons and provide a common currency for analysis, all costs are 
presented in United States Dollars (USD) with a conversion rate of 1 USD 
equaling 3.75 Saudi Riyals (SAR). This approach incorporates annual 
exchange rates. To standardize the cost, all costs were converted to $ 
values for 2020. All data were analyzed using the Statistical Package for 
the Social Sciences (SPSS) V21.0 (IBM Corp., Armonk, NY, USA). 

3. Results 

This study enrolled 326 patients diagnosed with CRC, of which two- 
thirds were male. The majority of patients (89 %) were of Saudi na
tionality. Among the patients, 233 (71 %) were below the age of 65 
years, and 93 (29 %) were above the age of 65 years. The mean age of the 
male patients was 59.2 years and that of the female patients was 55.27 
years. The most common cancer types were colon cancer (63 %), fol
lowed by rectal cancer (24 %). CRC cases were mostly diagnosed at stage 
3 (46 %), followed by stage 4 (25 %). Table 1 presents an overview of the 
characteristics of the study population. 

The total cost of treatment was $19 million, resulting in an average 
cost of $58,384 per patient. When analyzing costs by gender, we 
observed that the mean cost for male patients was $56,998.20, while for 
female patients, it amounted to $60,249.38. In terms of age groups, 
those under 65 had a mean cost of $59,632.31, whereas patients aged 
over 65 had a slightly lower mean cost of $55,258.04. Additionally, 
when examining the impact of cancer type on healthcare costs, colon 
cancer incurred a mean cost of $66,670.60, rectal cancer had a mean 
cost of $44,602.53, and colorectal cancer had a mean cost of 
$43,880.38. The overall findings from this study, encompassing all pa
tients, demonstrated a mean cost of $58,384.44. The highest total cost 
was associated with patients under the age of 65, accounting for $13.8 
million (73 % of the total cost). Moreover, the total cost of CRC was 
higher among males than females, with a percentage distribution of 56 
% and 44 %, respectively. Table 2 shows the total cost, number of pa
tients, and average cost. 

Furthermore, the total cost of CRC was higher for patients with colon 
cancer compared to those with rectal or CRC. Among the different 
cancer types, colon cancer had the highest total cost, accounting for 72 
% (13.6 million) of the total cost, with an average cost of $66,670 per 
patient. Fig. 2 shows that the cost per patient increased significantly 
with advancement in the CRC stage. The average cost per patient was 
$45,317 for stage 1, whereas it exceeded $71,374 for stage 4. 

The analysis revealed that medication costs were the primary driver 
of healthcare spending in the study population, accounting for 45 % of 
the total costs, followed by surgical costs (27 %). The costs related to 
hospitalization accounted for 14 % of the total costs, whereas laboratory 
costs represented 7 %. Radiotherapy costs had the lowest impact on total 
spending at nearly 2 % (Table 3). 

3.1. Estimated the total economic burden of CRC in Saudi Arabia 

The estimated total economic burden of CRC in Saudi Arabia. The 
projection total economic burden of CRC in Saudi Arabia was $111 
million. This cost was incurred from the treatment of 1,908 CRC pa
tients, with 1,045 cases of colon cancer and 863 cases of rectal cancer. 
The highest cost was observed in the 30–40 years age group, with a total 
cost of $42 million, followed by the 45–60 years age group, with a total 
cost of $35 million. The total cost for male patients was $60 million; this 
was higher than the cost for female patients, which was $50 million 
(Figs. 3, 4; Table S1). 

4. Discussion 

The economic burden of CRC in Saudi Arabia is of critical concern for 

Table 1 
Characteristics of the study population.   

No. of Patients % 

Gender 
Male 187 57 % 
Female 139 43 % 
Agemean years (SD) 57.45(12.61)  
Age Group 
< 65 233 71 % 
> 65 93 29 % 
Nationality 
Saudi 293 89.8 % 
Non Saudi 33 10.2 % 
Cancer type 
Colon 205 63 % 
Rectal 78 24 % 
Colorectal 43 13 % 
Stages 
Stage 1 21 6 % 
Stage 2 76 23 % 
Stage 3 149 46 % 
Stage 4 80 25 % 
Total 326 326  

Table 2 
Burden of colorectal cancer in the study population.   

N Total cost Mean SD 

Gender 
Male 187  $10,658,662.78  $56,998.20  134,215.89 
Female 139  $8,374,663.62  $60,249.38  159,962.12 
Age 
< 65 233  $13,894,328.27  $59,632.31  150,390.36 
> 65 93  $5,138,998.13  $55,258.04  132,734.92 
Cancer type 
Colon 205  $13,667,472.81  $66,670.60  125,778.30 
Rectal 78  $3,478,997.26  $44,602.53  202,020.30 
Colorectal 43  $1,886,856.33  $43,880.38  99,439.66 

Abbreviations: N: No. of patients, SD: Standard Deviation. 
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patients, healthcare providers, and policymakers. This study focused on 
estimating the costs of CRC across different groups (age, gender, and 
stages of cancer) based on average cost of 326 patients over four years 
period in the tertiary institution that serves as referral center. Finding of 
this study shed light on the substantial costs and economic implications 
associated with CRC treatment in Saudi Arabia. 

This study found that the average annual cost per patient was 
$58,384.44. This cost increased significantly with the progression of 
CRC, with the average cost per patient exceeding $71,374 for stage 4. 

(Stark et al., 2020). Although CRC was more common in people aged 65 
years and above, the cost of CRC in people younger than 65 years was 
higher than that in people older than 65 years. These differences could 
be due to variations in the treatment approaches and overall health 
status of younger adults versus elderly individuals. Younger adults may 
have a longer life expectancy and receive more aggressive and intensive 
treatment regimens, including surgery, chemotherapy, radiation ther
apy, and targeted therapies. They may also require longer periods of 
hospitalization, which can result in higher costs.(White et al., 2018) 
Similar findings have been observed in studies conducted in Germany 
and Vietnam (Heisser et al., 2022), (Tran et al., 2021). Moreover, a study 
conducted in China found that the direct medical cost of CRC treatment 
was significantly higher in younger patients, particularly those aged 
20–49 years old, compared to older patients (Liu et al., 2017). This is 
concerning, as these age groups are considered economically active and 
crucial for a country’s development. The burden of CRC treatment in 
these age groups can significantly affect their productivity and quality of 
life, which may have long-term economic implications (Marosi and 
Köller 2016, Al-Shandudi et al., 2022). Additionally, the higher cost of 
younger population could be offset by longer overall survival and higher 
quality of life and continue pay-back to society. Thus, targeted screening 
and prevention programs for younger age groups may be particularly 
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Fig. 2. Annual cost of CRC per disease stages per patient (in USD).  

Table 3 
Categorization of healthcare resource utilization costs in patients with colorectal 
cancer.   

Total Cost Cost per patient % of total cost 

Medication  $8,564,996.88  $26,273.00 44 % 
Surgery  $5,138,998.13  $5,763.80 27 % 
Hospital Stay  $2,664,665.70  $8,173.82 14 % 
Laboratory  $1,332,332.85  $4,086.91 7 % 
Diagnostic Procedures  $1,141,999.58  $3,503.07 6 % 
Radiotherapy  $380,666.53  $1,167.69 2 % 
Total  $ 19,223,659.66  $ 58,968.28 100 %  

 $-

 $20.00

 $40.00

 $60.00

 $80.00

 $100.00

 $120.00

<65 >65 Total

Male Female total

Fig. 3. Estimated the total economic burden of CRC in Saudi Arabia in ($ million) based on sex and age.  

B. Balkhi et al.                                                                                                                                                                                                                                  



Saudi Pharmaceutical Journal 31 (2023) 101822

5

effective in reducing the incidence of CRC and its associated economic 
burden (Siegel et al., 2020). Implementing a population-based CRC 
screening program and the use of artificial intelligence detection tools in 
screening colonoscopy led to a reduction in CRC incidence and mor
tality, resulting in cost savings. (Gini et al., 2020, Areia et al., 2022). 

Moreover, the costs of CRC treatment are affected by several other 
factors, such as cancer stage, tumor site, and treatment strategy. The 
present findings showed the total costs associated with CRC were higher 
among male than female patients, with male patients accounting for 56 
% of the total cost. This was mainly due to differences in disease prev
alence, treatment patterns, and healthcare utilization, as well as the fact 
that men are more likely to have advanced stage CRC, which requires 
more expensive treatments. In addition, men may be less likely to seek 
medical attention early, resulting in delayed diagnosis and the need for 
expensive treatment options.(White et al., 2018) It’s important to note 
that even though female patients made up a smaller part of the study 
population, they had higher per-patient costs compared to males. This 
finding highlights the need to analyze costs for each individual and 
emphasize the potential impact of gender on the economic burden of 
CRC treatment. 

Furthermore, this study revealed that medication costs were the 
primary driver of healthcare spending in the study population, ac
counting for 45 % of the total costs, followed by surgical costs (27 %). 
This was consistent with previous studies that identified chemotherapy 
and other targeted therapies as major contributors to the overall cost of 
cancer care. Furthermore, the increasing use of targeted biological 
therapies for the treatment of CRC has been associated with rising 
treatment costs (Kriza et al., 2013). This trend is expected to continue 
with the advancements in new health technologies. Therefore, it is 
essential to develop efficient approaches to manage cancer, such as 
optimizing treatment protocols, enhancing the use of generic and bio
similar drugs, and adopting value-based care models that align with 
Saudi Arabia’s 2030 Health Transformation Plan. This plan aims to 
develop a sustainable healthcare system that provides high-quality care 
while optimizing resource utilization. The present study provides valu
able information that could inform the development of targeted in
terventions and policies to reduce the economic burden of cancer 
treatments in Saudi Arabia. For instance, our findings that medication 
costs were the primary driver of healthcare spending highlight the need 
for more cost-effective treatment options that can reduce treatment costs 
without compromising quality of care. 

In addition, this study found that hospitalization costs accounted for 
14 % of the total costs, which suggests the importance of developing 

strategies to reduce the length of hospital stay and enhance the effi
ciency of inpatient care. This emphasizes the need for strategies aimed at 
reducing the length of hospital stay and enhancing the efficiency of 
inpatient care in CRC. Strategies, such as enhanced recovery after sur
gery (ERAS) protocols, minimally invasive surgical techniques, and 
leveraging technology, can help achieve these goals. ERAS protocols are 
multidisciplinary care pathways designed to optimize preoperative, 
intraoperative, and postoperative care. (Turaga 2023)Minimally inva
sive techniques offer faster recovery and lower costs than open sur
geries. Moreover, technological advancements, such as telemedicine and 
remote monitoring, can provide opportunities to monitor patient prog
ress, manage postoperative care, and facilitate early discharge when 
appropriate. Remote consultations, virtual follow-ups, and monitoring 
of vital signs and symptoms allow healthcare providers to deliver timely 
interventions while reducing the need for prolonged hospital stays. By 
optimizing hospitalization costs, healthcare systems can alleviate the 
financial burden on patients, enhance resource allocation, and improve 
overall patient outcomes in CRC management. 

Given the increasing pressure on healthcare systems to provide 
efficient care with scarce resources, understanding the cost burden of 
cancer is of utmost importance. Within Saudi Arabia, healthcare pro
visions primarily occur within the public health sector, extending 
coverage to around 70 % of the population through government-backed 
health insurance schemes. These programs facilitate access to medical 
treatments offered by diverse public institutions. Conversely, the 
remaining 30 % of the population, including both Saudi citizens and 
expatriates, seek healthcare services from private providers and are 
obligated to have private health insurance, which is typically provided 
by their employers.(Alasiri and Mohammed 2022) To address these 
financial challenges and enable informed decision-making within the 
healthcare COI studies play a crucial role. A comprehensive under
standing of the economic burden of CRC can inform the development of 
cancer-related policies, with a focus on delivering efficient and effective 
patient care. Finding of this study highlighted the significant economic 
burden associated with the treatment of CRC in Saudi Arabia, which was 
consistent with the findings of previous studies conducted in other 
countries ((Keum and Giovannucci 2019, Xi and Xu 2021). 

The economic burden of colorectal cancer (CRC) is substantial, with 
estimated costs of INT $2.8 trillion globally(Chen et al., 2023). European 
study estimated the total cost of CRC across Europe to be €19.1 billion 
per year, with healthcare costs accounting for the majority of the ex
penses (Henderson et al., 2021). Furthermore, the economic burden of 
CRC is expected to increase in the coming years due to the aging 

Fig. 4. Total economic burden of CRC in Saudi Arabia in ($ million) based on cancer type.  
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population in Saudi Arabia, as well as changes in lifestyle factors, such as 
diet and physical activity. With further advances in health technologies, 
health expenditure for CRC may increase in the future. The economic 
burden of CRC may be influenced by a wide range of factors, such as the 
cost of healthcare services and medications, disease stage at diagnosis, 
and prevalence of risk factors. It should be noted that healthcare systems 
and costs may differ significantly across countries, which could explain 
the differences in economic burden (Kriza et al., 2013). These findings 
provide insights into disparities in healthcare access and utilization and 
highlight the need for targeted interventions to address these disparities. 

These results indicate that the economic burden of CRC is a global 
issue requiring immediate attention from policymakers and healthcare 
practitioners. Healthcare providers and policymakers must consider 
these economic costs when developing treatment strategies and allo
cating resources. Future studies should investigate the cost-effectiveness 
of different treatment options to optimize resource allocation and 
improve patient outcomes. The high cost of cancer treatment can lead to 
financial hardship for patients and their families, strain healthcare sys
tems, and limit access to care. 

Effective strategies to reduce the economic burden of CRC include 
increasing awareness about early detection through regular screening 
(Schlueter et al., 2022). Detecting CRC early, when treatment is most 
effective and cost-effective, can significantly reduce treatment costs and 
improve survival rates. The cost per QALY decreases for younger co
horts, reaching $762 at age 45 or $2,622 at age 40. Despite escalated 
screening expenses, the overall CRC management costs decrease.(Kalyta 
et al.,) These findings support the rationale behind considering earlier 
CRC screening in revised guidelines, with a necessary assessment of its 
impact on colonoscopy capacity for well-informed decisions. 

In addition, governments and healthcare providers should collabo
rate to ensure that patients have access to affordable treatments and 
follow-up care. Another potential strategy for reducing the incidence of 
CRC is the promotion of healthy lifestyle habits, such as regular physical 
activity, healthy diet, and avoidance of tobacco and alcohol consump
tion. Several studies have shown that lifestyle factors can significantly 
reduce the risk of developing CRC (Carr et al., 2018, Quang et al., 2019). 

The present study provides insights into the economic burden of CRC 
in Saudi Arabia and highlights the need to prioritize cancer control in 
the country. However, this study has some limitations. The data were 
collected from a single hospital, which limits the generalizability of the 
results; thus, the interpretation of the total estimated population costs 
should be cautious. However, it is important to note that patients with 
CRC are most likely to receive treatment at tertiary hospitals which often 
follow similar treatment guidelines and protocols, proposing a possible 
consistency in the approach to CRC management. While there may be 
some variations in specific treatment approaches across institutions, the 
core aspects of care are likely to align with established guidelines. 
Furthermore, it’s worth noting that while costs were often similar in the 
governmental hospitals, variations may exist in private hospitals. 
However, the majority of cancer patients still receive their treatment in 
governmental hospitals due to accessibility and cost considerations. 
Despite the limitation related to generalization, we believe our study 
contribute significantly to understanding the economic implications of 
CRC care in Saudi Arabia. We also believe that our study offers crucial 
information to policymakers, healthcare providers, and researchers 
about the financial challenges faced by patients and healthcare systems 
in managing CRC. 

Another limitation is that the economic burden estimated in this 
study may have been underestimated, as indirect costs, such as lost 
productivity, caregiver burden, and the emotional and psychological 
costs of dealing with the disease, were not included in the analysis. A 
study conducted in Korea indicated that the indirect cost accounted for 
approximately of 37.15 %% of the total cost. (Byun et al., 2014) 
Therefore, further research is required for a more comprehensive un
derstanding of the economic burden of CRC in Saudi Arabia. 

Moreover, the prediction of the total economic burden in Saudi 

Arabia is subject to some limitations, including the assumption that the 
sample of patients from the Saudi Cancer Registry is representative of 
the general population of CRC patients in Saudi Arabia. Nonetheless, 
this methodology provides best available and official approach for 
estimating the economic burden of CRC in Saudi Arabia based on 
available data from the Saudi Cancer Registry. Despite these limitations, 
this is the first study to estimate the economic cost of CRC in Saudi 
Arabia. This was an essential step in guiding future research in this field, 
informing budget allocation decisions for the national healthcare sys
tem, and developing more effective strategies for prevention and pri
oritization of cancer control. 

5. Conclusions 

This study provides valuable insights into the economic burden of 
CRC in Saudi Arabia. It highlights the pressing need to address the 
financial challenges posed by CRC, particularly among male patients 
and those under the age of 65. Furthermore, our analysis reveals a clear 
association between CRC stage and financial burden, with medication 
costs playing a central role in healthcare spending. The estimated overall 
economic burden of CRC in Saudi Arabia serves as a compelling call to 
action, emphasizing the need for strategic resource allocation and cost- 
effective interventions to ensure the delivery of high-quality care while 
effectively managing the escalating healthcare costs associated with 
CRC. Further research is required to identify cost-effective treatment 
strategies and explore the potential benefits of interventions for 
improving cancer care outcomes while reducing healthcare costs. 
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