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Abstract
Background: Colorectal cancer (CRC) could be a leading explanation for cancer-related death. Numerous
studies have shown the benefit of early screening for colorectal cancer in reducing mortality. Screening for
colorectal cancer is a rational and cost-effective strategy for reducing the incidence of colorectal cancer and
related mortality. Despite endorsement by academic and healthcare organizations, patient awareness and
compliance with screening are low, partly due to patient-related barriers to screening.

Aim: This study aimed to explore the preferred screening method for colorectal cancer in Saudi Arabia in
general.

Methods: This is a cross-sectional study conducted among the Saudi adult population from September 2021
through February 2022. A self-developed questionnaire was distributed among the population using an
online platform. Data were tabulated in Google Forms, and all statistical analyses were performed using
SPSS version 26 (IBM Corp., Armonk, NY).

Results: During this study, data from 10,781 participants were analyzed. Among them, the most preferred
screening modality for colorectal cancer was the stool fecal immunochemical test (41.7%) and the most
suitable (33.5%). The most commonly mentioned qualities that influenced choosing a particular screening
test were "how the test was performed" (50.4%).

Conclusion: Because the stool fecal immunochemical test is the most preferred screening modality for
colorectal cancer, this study could serve as a database to aid in the implementation of a colorectal cancer
screening program that meets the preferences of the general population of Saudi Arabia.

Categories: General Surgery, Oncology, Epidemiology/Public Health
Keywords: saudi arabia, cancer, screening, colon, colorectal

Introduction
Colorectal cancer (CRC) could be a leading explanation for cancer-related death. Numerous studies have
shown the benefit of early screening for colorectal cancer in reducing mortality. However, global screening
rates are still low. This study assesses the awareness of CRC risk factors, warning signs, attitudes towards
CRC guidelines and screening modalities, and perceived benefits of the screening to identify the most
preferable CRC screening test [1]. In addition, this study will investigate screening intentions and previous
uptake of CRC screening tests in the general population in Saudi Arabia [2]. Screening for colorectal cancer
could be a rational and cost-effective strategy for reducing the incidence of colorectal cancer and related
mortality. Despite endorsement by academic and healthcare organizations, patient awareness and
compliance with screening are low, partly thanks to patient-related barriers to screening [3]. Early detection
of CRC is recommended due to the increased risk of postoperative sepsis after surgery for colon cancer in
individuals over 65 who have a BMI ≥ 30 kg/m2, an ASA score of 2 or higher, and additional comorbidities
such as diabetes and cardiovascular disease [4,5]. So, it is crucial to understand preferences for screening
within the Saudi population, where relatively few people have had CRC screening. A key factor driving the
success or failure of any screening program is patients' willingness to undergo the screening test [6]. People
in Saudi Arabia should be more aware of colorectal cancer incidence and prognosis, as well as willing to
undergo screening with different tests [7]. Only if evidence-based initiatives like the mailed fecal
immunochemical test (FIT) outreach are put into practice will they have an impact on health outcomes.
However, efforts to put programs in place are frequently constrained by organizational-level issues [8].
There are several colorectal cancer screening procedures available, each with a distinct level of accuracy,
suggested frequency, and administration. These tests include annual fecal occult blood testing (FOBT),
flexible sigmoidoscopy (FSIG), every five years, and both annual FOBT and FSIG. According to a review from
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the USA, the five screening methods listed below were all acceptable and fairly equally cost-effective for
"average-risk" people starting at age 50: fecal occult blood testing every year, flexible sigmoidoscopy every
five years, a combination of fecal occult blood testing every year and flexible sigmoidoscopy every five
years, colonoscopy every ten years, and double-contrast barium enema every five to ten years [9]. Based on
the research on screening for colorectal cancer in the USA, a comparison was done on a set of personal traits
that link with preferences for colorectal cancer screening test qualities, previous colorectal cancer screening
behavior, and future colorectal cancer screening intentions [10]. Recommendations for colorectal cancer
screening encourage patients to decide on various screening methods that support individual preferences for
benefits, risks, screening frequency, and discomfort. A model was devised as an instance of how individuals
with varying tolerance for screening complications risk might choose their preferred screening strategy [11-
12]. In order to evaluate patients' preferences for mCRC treatment and the relative importance of cost,
efficacy improvement, side effect avoidance, and therapeutic convenience, a study was conducted in
Singapore to examine patient preferences and the anticipated relative uptake for targeted therapies in mCRC
[13]. The adoption of colonoscopy as the primary method for screening for colorectal cancer (CRC) without
evidence of patient preferences has been discussed in several studies. An investigation into patients'
preferences for the National Cancer Screening Program's (NCSP) CRC primary screening test was carried out
in Korea [14]. Furthermore, the majority of the previous studies in Saudi Arabia recruited visitors to
shopping malls who were not representative of the general population to assess the knowledge and
determinants of CRC screening among the population in Jeddah, Saudi Arabia [15]. A significant influence is
generated on the patient-physician interaction by primary care physicians (PCPs), who play a crucial role in
providing colorectal cancer (CRC) screening. For instance, colorectal cancer was the second most common
cancer in men and the third in women in Thailand. Early screening and surveillance can reduce colorectal
cancer morbidity and mortality, and the number of patients with colorectal cancer of all genders has been
rapidly increasing. The standard screening guideline for colorectal cancer recommended by national expert
groups is to start in asymptomatic, average-risk adults at the age of fifty by the primary care physicians who
have a role in arranging and referring patients for colorectal cancer screening. Colonoscopy is the most
preferred screening tool [16]. Patients with limited literacy skills are less likely to be knowledgeable about
CRC screening compared to patients with adequate literacy skills. A study was conducted in the USA about
the effect of health literacy on knowledge of and receipt of colorectal cancer screening. An estimated half of
Americans have limited health literacy skills. Low literacy has been associated with less receipt of
preventive services. So, primary care providers should ensure patients' understanding of CRC screening
when discussing screening options [17-18]. The discussion of patient values and preferences is a critical step
in engaging patients to participate in medical decision-making [9]. In conclusion, the public of Saudi Arabia
has become more aware of the growing threat of colorectal cancer (CRC) because it is widely thought to be a
deadly disease with life-threatening side effects from chemotherapy. It is interesting to note that diagnosis
at an early age is noted in both old and new epidemiological reports. The right side of the colon is
increasingly recognized as an unusual presentation of CRC. Saudi cancer registry data revealed that males
and females in the kingdom experience CRC at a rate of 51% and 62%, respectively, compared to worldwide
rates, with 65% and 77% mortality rates reported, respectively, in 1993-2003. All genders are vulnerable to
CRC. Despite that, Saudi females have the highest incidence and mortality rates when compared with other
populations in less developed areas. Saudi Arabia has public and private tertiary healthcare centers that
offer colonoscopies in major cities. But, in the absence of an organized screening program on a national
level in Saudi Arabia, colonoscopy is not accessible for screening purposes. Additionally, performing a
screening colonoscopy privately would be prohibitively expensive for an average-income individual. There is
no actual explanation for the barriers to early detection or organized screening yet. Our study intended to
explore the preferable screening tool for CRC. We hypothesize that FIT would be the most preferred CRC
screening test among the general population of Saudi Arabia.

Materials And Methods
The population of Saudi Arabia was studied in this descriptive cross-sectional study. The study was carried
out in Saudi Arabia between September 2021 and February 2022. A self-administered software questionnaire
was distributed to the general public at random via social media. The mid-year population in Saudi Arabia in
2020 was used for sample size calculation, and the values were placed in the level of precision formula with a
margin error determined as 5% and a confidence level of 95% that yielded a sample size of 385 [19]. The total
number of participants in this study was 10,781. Before the online survey began, all participants were given
a webpage describing the study's goals and asked for informed consent. Every survey response was
connected to an internet protocol in order to prevent responses from being repeated. The Medical College
Institutional Review Board at Al-Imam Mohammad Ibn Saud Islamic University, Riyadh, Saudi Arabia,
approved this study protocol (project number: 99-2021).

The general population in Saudi Arabia of either gender, aged 18 years and above, who were able to read and
write Arabic (the official language of Saudi Arabia) were included in the study. Adults outside of Saudi Arabia
and those less than 18 years old or diagnosed with colorectal cancer were excluded from this study.

A self-developed questionnaire included 22 questions: 13 asked about socio-demographic characteristics,
and the other 9 were about the preferences of the general population of Saudi Arabia regarding colorectal
screening methods. Two consultants validated this questionnaire, and a pilot study was performed on 20
people prior to distribution.
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The data were analyzed using Statistical Packages for Social Sciences (SPSS) version 26 (IBM Corp., Armonk,
NY, USA). Both descriptive and inferential statistics were conducted. In descriptive statistics, all categorical
variables were presented as numbers and percentages. The relationship between the colorectal cancer
screening preference and the socio-demographic characteristics of participants has been examined using the
Chi-square test. A p-value cutoff point of 0.05 at 95% CI was used to determine statistical significance.

Results
In total, 10,781 participants were involved. Table 1 presented the socio-demographic characteristics of the
participants. The most common age group was 18-25 years old (55.9%), with females dominating the males
(67% vs. 33%). Respondents living in the western region constitute 24.5%, while those living in the northern
region constitute 22.8%. Most respondents were of Saudi nationality (96%) and nearly two-thirds had
bachelor’s degrees (64.1%). The proportion of participants who were working in the medical field was 3.8%.
Furthermore, the majority of the respondents were unemployed (62.5%), and 63.7% had a monthly income
of less than 6,000 SAR per month. The prevalence of participants who had an associated chronic disease was
17.4%. Additionally, a family history of colorectal cancer was found among 4.7%.

Study variables N (%)

Age group

   18–25 years 6029 (55.9%)

   26–40 years 2849 (26.4%)

   41–50 years 1289 (12.0%)

   51–60 years 486 (04.5%)

   61–70 years 104 (01.0%)

   >70 years 24 (0.20%)

Gender

   Male 3559 (33.0%)

   Female 7222 (67.0%)

Residence region

   Eastern region 1896 (17.6%)

   Western region 2643 (24.5%)

   Northern region 2462 (22.8%)

   Southern region 2180 (20.2%)

   Central Region 1600 (14.8%)

Nationality

   Saudi 10349 (96.0%)

   Non-Saudi 432 (04.0%)

Educational level

   Primary 225 (02.1%)

   Secondary 3222 (29.9%)

   Bachelor’s degree 6908 (64.1%)

   Postgraduate studies 426 (04.0%)

Working in the medical field

   Yes 406 (03.8%)

   No 10375 (96.2%)

Employment status
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   Employed full time 3060 (28.4%)

   Employed part time 478 (04.4%)

   Self-employed 505 (04.7%)

   Unemployed 6738 (62.5%)

Monthly income (SAR)

   <6000 6866 (63.7%)

   6001 – 12,000 2224 (20.6%)

   12,001 – 25,000 1415 (13.1%)

   >25,000 276 (02.6%)

Associated chronic disease

   Yes 1877 (17.4%)

   No 8904 (82.6%)

Family history of cancer

   Colorectal cancer 504 (04.7%)

   Other 561 (05.2%)

   No cancer/do not know 9716 (90.1%)

TABLE 1: Socio-demographic characteristics of participants (n=10781)

In Figure 1, the most commonly associated chronic disease was obesity (6.1%), followed by diabetes (5.1%)
and hypertension (4.5%). 

FIGURE 1: Specific type of chronic disease

In Figure 2, respondents believed that the most common risk factors for colorectal cancer were physical
inactivity (23.6%) and smoking (10.4%).
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FIGURE 2: Knowledge about the risk factor of colorectal cancer

In Figure 3, respondents preferred the stool fecal immunochemical test because it was more accurate (47.9%)
and because they had problems with other screening methods (40%). Other participants preferred fecal stool
occult blood in terms of screening interval (41.7%), preparation required prior to screening (41.2%),
complications from other screening modalities (40.6%), and screening method (39.2%).

FIGURE 3: Preferred screening test modality according to a pattern of
examination

Participants' behavior regarding colorectal screening was given in Table 2. It can be observed that most of
the respondents did not discuss the early colorectal cancer screening methods with their doctors (92.8%),
and most of them had not tried the screening test (93.4%), with only 2.3% of the respondents having tried
the fecal stool occult blood test. The most commonly mentioned qualities that influenced choosing a
particular screening test were "how the test was performed" (50.4%) and the accuracy of the test (46.9%).
Stool fecal immunochemical testing was the most common (33.5%) and preferable (41.7%) screening
modality in the study population.
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Variables N (%)

Have you ever discussed with your doctor about early screening for colorectal cancer?

   Yes 299 (02.8%)

   No 10001 (92.8%)

   I do not remember 481 (04.5%)

Have you had any of the following colon and rectal screening before?*

   No, I have not 10067 (93.4%)

   Fecal stool occult blood; stool samples provided in a container to check for blood 251 (02.3%)

   Stool fecal immunochemical test; stool sample taken by a brush to check the presence of blood by antibodies 88 (0.80%)

   Sigmoidoscopy; flexible tube inserted up to the sigmoid colon 120 (01.1%)

   Colonoscopy; flexible tube is inserted which examines the large bowel and distal part of the small bowel 163 (01.5%)

   Colorectal consultation 334 (03.1%)

Most important qualities of a test that influenced your decision on choosing a particular test*

   How the test is performed 5434 (50.4%)

   Accuracy of the test 5057 (46.9%)

   Frequency of the test 4931 (45.7%)

   Complications of the test 4086 (37.9%)

   Discomfort from the test 4066 (37.7%)

   Preparation for the test 2052 (19.0%)

   What to do if the test is abnormal 1643 (15.2%)

Most suitable screening modality

   Fecal stool occult blood 3207 (29.7%)

   Stool fecal immunochemical test 3613 (33.5%)

   Sigmoidoscopy 800 (07.4%)

   Colonoscopy 3161 (29.3%)

Most preferred screening modality

   Fecal stool occult blood 3339 (31.0%)

   Stool fecal immunochemical test 4498 (41.7%)

   Sigmoidoscopy 772 (07.2%)

   Colonoscopy 2172 (20.1%)

TABLE 2: Participants’ behavior regarding colorectal cancer screening (n=10781)

When measuring the relationship between the most preferred screening modality and the demographic
characteristics of the participants, we found that the prevalence of respondents who preferred the stool fecal
immunochemical test was more common among those who were 18-25 years old (p < 0.001), females (p <
0.001), those living in the Western region (p < 0.001), unemployed participants (p < 0.001), those who earned
less than 6,000 SAR per month (p < 0.001), and those with a family history of cancer (p = 0.001), while the
prevalence of respondents who preferred colonoscopy was more common among those who have associated
chronic diseases (p = 0.003) (Table 3).

Most preferred colorectal cancer screening modality
P-
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Study variables Fecal occult N

(%)(n=3339)

Stool fecal N

(%)(n=4498)

Sigmoidoscopy N

(%)(n=772)

Colonoscopy N

(%)(n=2172)
value§

Age group

   18–25 years 1660 (49.7%) 2835 (63.0%) 453 (58.7%) 1081 (49.8%)

<0.001**
   26–40 years 974 (29.2%) 1078 (24.0%) 183 (23.7%) 614 (28.3%)

   41–50 years 455 (13.6%) 384 (08.5%) 99 (12.8%) 351 (16.2%)

   >50 years 250 (07.5%) 201 (04.5%) 37 (04.8%) 126 (05.8%)

Gender

   Male 1172 (35.1%) 1369 (30.4%) 279 (36.1%) 739 (34.0%)
<0.001**

   Female 2167 (64.9%) 3129 (69.6%) 493 (63.9%) 1433 (66.0%)

Residence region

   Eastern region 597 (17.9%) 834 (18.5%) 120 (15.5%) 345 (15.9%)

<0.001**

   Western region 757 (22.7%) 1203 (26.7%) 179 (23.2%) 504 (23.2%)

   Northern region 927 (27.8%) 797 (17.7%) 196 (25.4%) 542 (25.0%)

   Southern region 645 (19.3%) 854 (19.0%) 179 (23.2%) 502 (23.1%)

   Central region 413 (12.4%) 810 (18.0%) 98 (12.7%) 279 (12.8%)

Nationality

   Saudi 3212 (96.2%) 4328 (96.2%) 733 (94.9%) 2076 (95.6%)
0.249

   Non-Saudi 127 (03.8%) 170 (03.8%) 39 (05.1%) 96 (04.4%)

Educational level

   Secondary or below 1072 (32.1%) 1454 (32.3%) 254 (32.9%) 667 (30.7%)

0.535   Bachelor’s degree or
higher

2267 (67.9%) 3044 (67.7%) 518 (67.1%) 1505 (69.3%)

Working in the medical field

   Yes 107 (03.2%) 177 (03.9%) 32 (04.1%) 90 (04.1%)
0.220

   No 3232 (96.8%) 4321 (96.1%) 740 (95.9%) 2082 (95.9%)

Employment status

   Employed 1378 (41.3%) 1485 (33.0%) 291 (37.7%) 889 (40.9%)
<0.001**

   Unemployed 1961 (58.7%) 3013 (67.0%) 481 (62.3%) 1283 (59.1%)

Monthly income (SAR)

   <6000 2023 (60.6%) 3045 (67.7%) 496 (64.2%) 1302 (59.9%)

<0.001**   6001–12,000 730 (21.9%) 807 (17.9%) 162 (21.0%) 525 (24.2%)

   >12,000 586 (17.6%) 646 (14.4%) 114 (14.8%) 345 (15.9%)

Associated chronic disease

   Yes 571 (17.1%) 764 (17.0%) 112 (14.5%) 430 (19.8%)
0.003**

   No 2768 (82.9%) 3734 (83.0%) 660 (85.5%) 1742 (80.2%)

Family history of cancer

   Yes 304 (09.1%) 504 (11.2%) 60 (07.8%) 197 (09.1%)
0.001**

   No/do not know 3035 (90.9%) 3994 (88.8%) 712 (92.2%) 1975 (90.9%)
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TABLE 3: Relationship between the most preferred colorectal screening modality and the socio-
demographic characteristics of participants (n=10781)

Discussion
This study evaluated the general population's preference for CRC screening methods. It is a representative
study of Saudi Arabia due to the high number of responses and their equal distribution throughout the
country. Studies suggest that patient choices for CRC screening modalities vary by country [20-21]. In our
study, stool FIT was the most preferred screening modality by the general population (41.7%), while stool
fecal occult blood testing (31%) and colonoscopy were the second and third options. Several papers
indicated colonoscopy as the most preferred choice of screening modality for CRC [14-15,22-24]. Wong et al.
[25] further indicated that the screening method using colonoscopy could be a better choice due to its ability
to eliminate the adenomatous polyp. However, some papers suggested that FIT is the more effective CRC
screening method [21,26], which was consistent with our findings.

The FIT screening method was more prevalent in the younger age group, females, unemployed respondents,
and those who had a low-income level, while colonoscopy was more preferred by those who had associated
chronic diseases. The preference of low-income residents for the FIT supports its usefulness for easing the
economic burden. This is in contrast with the paper of Cho et al. [14]. They reported that FIT was more
preferred by elderly patients, while colonoscopy was preferred by patients with higher education levels, a
higher income level, or individuals with a family member or acquaintance with a history of CRC. On the
other hand, we noted that the preference for the CRC screening method based on nationality and
educational level did not vary significantly among the groups, which was in accordance with the paper of Al-
Masoudi et al [15]. Although our study established FIT as the most suitable (33.5%) and preferable (41.7%)
CRC screening method, the overall concern of respondents when choosing a screening modality is about how
the test will be performed (50.4%) and the accuracy of the screening method (46.9%). As Tfaily et al. [1]
emphasized, awareness about CRC screening is important to ease down the stigma of shame and
embarrassment that attests to being the major stumbling block toward the willingness to undergo a CRC
screening test.

The surgical field has witnessed fast and ongoing technological advancements in recent years. Adopting the
IoT concept in surgical practice was one of the most revolutionary developments. Less time is spent doing
surgery, more people have access to high-quality care, and surgical education is safer and more efficient.
These are the key tangible benefits of IoT integration [27]. Thus, to add to this field through our study, we
modified the application of FIT in the country and provided a home take-up, delivery of the sample test to
the hospital, and the reach of its results through a phone application. With this addition, we eased access to
the screening test at a low cost, which benefits all socioeconomic levels in the country. In low-income,
uninsured populations, Van der Steen compared the advantages and effectiveness of the fecal
immunochemical test to the colonoscopy. It turned out that the FIT prevented more CRC deaths than the
colonoscopy, which only screened those who could afford it and thus only resembled a small portion of the
targeted population [28]. The highest responses we got in our study were from the young age group, and that
can be explained as they represent the largest number in the population of Saudi Arabia [19]. Most of them
preferred FIT as a screening method for CRC, which supports the initiation of a national colorectal cancer
screening program that suits the preferences of the population and meets the requirements of public and
private healthcare centers in Saudi Arabia.

Respondents preferred FIT due to its accuracy (47.9%) or being upset with other screening modalities (40%).
Others preferred fecal occult blood tests due to the duration of the screening (41.7%) and preparation
requirements before the screening (41.2%). These findings are almost consistent with the paper of
Calderwood et al. [22]. Based on their accounts, patients who preferred colonoscopy chose accuracy (76%)
and frequency of testing (10%), whereas patients who preferred a stool-based test chose discomfort (52%)
and complications (23%) as the most important features. In another published study done in the United
States [11], they documented that the majority are more than willing to undergo a colorectal cancer
screening test if the test does not involve radiation (73%), does not involve the insertion of a tube or device
into the rectum (78%), does not involve a pre-procedural bowel cleansing regimen (73%), and does not
involve sedation (60%). However, in Korea [14], researchers indicated that 12.9% of patients who underwent
screening tests had bad experiences with both FIT and colonoscopy. Despite some barriers to undergoing
CRC screening, the importance of taking the test is vital. As Hyams et al. [24] suggested, the effectiveness of
the screening method is the most important criterion for making a decision.

Moreover, most of the respondents (92.8%) did not discuss the early colorectal cancer screening methods
with their doctors for CRC, and only 2.8% were able to do so. Likewise, 93.4% of the respondents have not
tried the CRC screening. Perhaps this is because the majority of our participants were in the younger age
group (18-25 years) and have not reached the required age bracket for CRC screening practices. According to
publications, patients are more than willing to undergo CRC screening [2,11], but the actual screening test
did not reach the required target [1,2].
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The risk factor for CRC is important to tackle since it could be associated with the willingness to undergo
CRC screening. In our study, physical inactivity (23.6%), smoking (10.4%), and eating red meat (8.1%) were
the most commonly mentioned risk factors for CRC. Eating red meat, a low-fiber diet, and a low intake of
vegetables and fruits were determined as the most common risk factors for CRC, which were reported in
Korea [14], Spain [2], and Lebanon [1].

Limitations
First, an unavoidable selection bias existed in our web-based survey because the study only involved
participants who had access to the internet. Second, the results are based on a single survey of the
population of Saudi Arabia. Therefore, the generalization of the results of this study to other countries is
limited. Finally, the researchers developed the survey because there is no previous well-established,
standardized questionnaire covering this topic to the best of our knowledge.

Conclusions
Stool fecal immunochemical testing was preferred by the general population more than fecal occult blood
tests or colonoscopies. This preference is likely demonstrated by females who are younger, unemployed,
have a low monthly income, and have a family history of cancer. This research could represent a database
that helps with the initiation of a colorectal cancer screening program that suits the preferences of the
general population of Saudi Arabia. Moreover, awareness campaigns are necessary to increase the
willingness of the general population to undergo colorectal cancer screening, specifically after the age of 45.
Finally, early screening and detection are necessary to reduce the burden and costly treatment of any
disease, including CRC.

Appendices
Informed consent
We are a research group from Imam Mohammed Ibn Saud Islamic University - College of Medicine. We like to
invite you to participate in our survey which is targeting above 18 years old Saudi citizens and residents who
are free of active colorectal cancer.

We would like you to answer questions regarding your demographic data, medical history, and your
preference of the colorectal cancer screening method.

If you agree to participate please know that the survey will not take more than 5 minutes and all answers will
be handled with privacy and discreteness and will be only accessible by the research team only. Also, your
participation is not mandatory and you have the right to not participate or quit anytime you want.

Thank you for your time and your cooperation.

Main Author: 
Dr. Mohammad Bukhetan AlHarbi
Email: mbharbi@imamu.edu.sa

Do you agree to participate?
·      Yes 
·      No

Background information

Age 
18-25
26-40
41-50
51-60
61-70
71 and above 

Gender 
Female
Male

Living at 
Eastern region
Western region
Northern region
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Southern region
Middle region

Nationality 
Saudi
Resident in Saudi Arabia

Highest level of education

Primary 
high school
Bachelor degree
Master degree, PhD degree and above
Health practitioner 

Current employment.
Employed full-time
Employed part-time
Self-employed
Unemployed

Income per month in Saudi riyal.
Less than 6000
6000-12,000
12,000-25,000
More than 25,000

Do you have any chronic diseases (you may check more than one)? 
No
Inflammatory bowel disease (Crohns disease, ulcerative colitis)
Diabetes mellitus
Hypertension
Obesity
Other: __________________________________________

Which of the following applies (you may check more than one)? 
History of colorectal polyp
Not physically active
Diet rich in red meats
Smoking
Alcohol use
None of the above 

Personal history of colorectal cancer
Previous history of colorectal cancer (now free of cancer)
I have colorectal cancer
No previous history of colorectal cancer

Family history of cancer
Colorectal cancer
Other...
No cancer\Do not know

Has your doctor ever discussed colon cancer screening with you?
Yes
No
Do not remember

Have you ever had any of the following tests done in the past (you may check more than one)? 
No I Have not
Fecal stool occult blood; stool samples provided in a container to check for blood
Stool fecal immunochemical test; stool sample taken by a brush to check presence of blood by antibodies 
Sigmoidoscopy; flexible tube inserted up to the sigmoid colon
Colonoscopy; flexible tube inserted which examines the large bowel and distal part of the small bowel
Colorectal consultation

Description of screening tests
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Based on the following information, which would suit you more? 

How frequently each test needs to be performed:

Fecal stool occult blood Performed at home, should be repeated every year

Stool fecal immunochemical test Should be repeated every 3 years, automatic delivery of the result to your doctor

Sigmoidoscopy Performed at clinic/hospital, repeated every 3 years 

Colonoscopy Performed at clinic/hospital, should be repeated every 5 years

TABLE 4: How frequently each test needs to be performed?

Fecal stool occult blood
Stool fecal immunochemical test
Sigmoidoscopy
Colonoscopy

Based on the following information, which would suit you more? 

Fecal stool
occult blood

You collect a stool sample from each of two or three bowel movements in a clean container, usually taken on
consecutive days, and then use an applicator stick to apply a smear of stool to a specific area of a card. It
takes about 10 minutes.

Stool fecal
immunochemical
test

At home, you use a stick or brush to obtain a small amount of stool. Automatic delivery of the result to your doctor. The
fecal immunochemical test (FIT) uses antibodies to detect blood in the stool. It takes about 10 minutes.

Sigmoidoscopy
For this test, the doctor puts a short, thin, flexible, lighted tube into your sigmoid colon. A sigmoidoscopy usually takes
15 to 20 minutes.

Colonoscopy
For this test, the doctor puts a short, thin, flexible, lighted tube into your rectum. A colonoscopy typically takes about 30
to 60 minutes.

TABLE 5: How is each test performed?

Fecal stool occult blood
Stool fecal immunochemical test
Sigmoidoscopy
Colonoscopy

Based on the following information, which would suit you more? 

Fecal stool occult
blood

None, you need to visit the doctor the interpret the result

Stool fecal
immunochemical test

None, no need to visit the doctor

Sigmoidoscopy
You may feel a strong urge to have a bowel movement when the tube is inserted. You may also have brief
muscle spasms or lower belly pain during the test.

Colonoscopy Abdominal discomfort or pain caused by cramping or bloating.

TABLE 6: Discomfort from each test.

Fecal stool occult blood
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Stool fecal immunochemical test
Sigmoidoscopy
Colonoscopy

Based on the following information, which would suit you more? 
 

Fecal stool occult blood None

Stool fecal immunochemical test None

Sigmoidoscopy Bleeding and perforation

Colonoscopy Adverse reaction to the sedative used during the exam, bleeding and perforation

TABLE 7: Possible complications associated with each test.

Fecal stool occult blood
Stool fecal immunochemical test
Sigmoidoscopy
Colonoscopy

Based on the following information, which would suit you more?
 

Fecal stool
occult blood

None

Stool fecal
immunochemical
test

None

Sigmoidoscopy
You need to empty your colon, which can be done by following a clear liquid diet the day before, take a laxative the
night before the exam, and use an enema kit. 

Colonoscopy
You need to empty your colon, which can be done by following a clear liquid diet the day before, take a laxative the
night before the exam, and use an enema kit. Must come with an escort because sedation is given.

TABLE 8: Preparation before each test is performed.

Fecal stool occult blood
Stool fecal immunochemical test
Sigmoidoscopy
Colonoscopy
Based on the following information, which would suit you more?
 

Fecal stool occult blood FOBTs only detect approximately 79% of colorectal cancer and polyps

Stool fecal immunochemical test FIT detects 95% of colon cancers and 90% of large colorectal polyps

Sigmoidoscopy Sigmoidoscopy can detect only 70% of cancers and polyps

Colonoscopy The overall accuracy of colonoscopy was 94%

TABLE 9: The accuracy of each test.

Fecal stool occult blood
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Stool fecal immunochemical test
Sigmoidoscopy
Colonoscopy

Based on the following information, which would suit you more?

Fecal stool occult
blood

You need additional testing to locate the source of the bleeding

Stool fecal
immunochemical test

You need additional testing to locate the source of the bleeding.

Sigmoidoscopy
Depending on the findings, you may need additional testing such as a colonoscopy so that any abnormalities can
be examined more thoroughly, biopsied or removed.

Colonoscopy Diagnosis is made with this test. No further testing is needed.

TABLE 10: What would be done if each test is abnormal?

Fecal stool occult blood
Stool fecal immunochemical test
Sigmoidoscopy
Colonoscopy

Review
With the help of the information you have read, which testing type would you choose if given a choice by
your doctor?

Fecal stool
occult blood

Frequency: Should be repeated every year. Performed by: stool sample from each of two or three bowel
movements. It takes about 10 minutes. Discomfort: None. Complications: None. Preparation: None. Accuracy:
FOBTs only detect approximately 79% colorectal cancer and polyps. If the test is abnormal: You need
additional testing to locate the source of the bleeding.

Stool fecal
immunochemical
test

Frequency: Should be repeated every 3 years. Performed by: At home, you use a stick or brush to obtain a small
amount of stool. It takes about 10 minutes. Discomfort: None. Complications: None. Preparation: None. Accuracy: FIT
detects 95% of colon cancers and 90% of large colorectal polyps. If the test is abnormal: You need additional testing to
locate the source of the bleeding.

Sigmoidoscopy

Frequency: should be repeated every 3 years. Performed by: the doctor puts a short, thin, flexible, lighted tube into
your rectum. A sigmoidoscopy usually takes 15 to 20 minutes. Discomfort: urge to have a bowel movement when the
tube is inserted. Brief muscle spasms or lower belly pain during the test. Complications: Bleeding and perforation.
Preparation: You need to empty your colon. Accuracy: Sigmoidoscopy can detect only 70% of cancers and polyps. If
the test is abnormal: Depending on the findings, you may need additional testing such as a colonoscopy.

Colonoscopy

Frequency: Should be repeated every 5 years. Performed by: For this test, the doctor puts a short, thin, flexible, lighted
tube into your rectum. A colonoscopy typically takes about 30 to 60 minutes. Discomfort: abdominal discomfort or pain
caused by cramping or bloating. Complications: Adverse reaction to the sedative used during the exam, Bleeding and
perforation. Preparation: You need to empty your colon, must come with an escort because sedation is given.
Accuracy: The overall accuracy of colonoscopy was 94% If the test is abnormal: Diagnosis is made with this test.

TABLE 11: Review.

Fecal stool occult blood
Stool fecal immunochemical test
Sigmoidoscopy
Colonoscopy

Please select the three most important qualities of a test from the list below that influenced your decision on
choosing a particular test
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Frequency of the test
How the test is Performed
Discomfort from the test
Complications of the test
Preparations for the test
Accuracy of the test
What to do If the test is abnormal
 

Additional Information
Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. Medical College
Institutional Review Board at Al-Imam Mohammad Ibn Saud Islamic University issued approval 99-2021.
Animal subjects: All authors have confirmed that this study did not involve animal subjects or tissue.
Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all authors declare the
following: Payment/services info: All authors have declared that no financial support was received from
any organization for the submitted work. Financial relationships: All authors have declared that they have
no financial relationships at present or within the previous three years with any organizations that might
have an interest in the submitted work. Other relationships: All authors have declared that there are no
other relationships or activities that could appear to have influenced the submitted work.

References
1. Tfaily MA, Naamani D, Kassir A, Sleiman S, Ouattara M, Moacdieh MP, Jaffa MA: Awareness of colorectal

cancer and attitudes towards its screening guidelines in Lebanon. Ann Glob Health. 2019,
85:10.5334/aogh.2437

2. Gimeno-García AZ, Quintero E, Nicolás-Pérez D, Jiménez-Sosa A: Public awareness of colorectal cancer and
screening in a Spanish population. Public Health. 2011, 125:609-15. 10.1016/j.puhe.2011.03.014

3. Sheikh RA, Kapre S, Calof OM, Ward C, Raina A: Screening preferences for colorectal cancer: a patient
demographic study. South Med J. 2004, 97:224-30. 10.1097/01.SMJ.0000078619.39604.3D

4. Mulita F, Liolis E, Akinosoglou K, et al.: Postoperative sepsis after colorectal surgery: a prospective single-
center observational study and review of the literature. Prz Gastroenterol. 2022, 17:47-51.
10.5114/pg.2021.106083

5. Panos G, Mulita F, Akinosoglou K, et al.: Risk of surgical site infections after colorectal surgery and the most
frequent pathogens isolated: a prospective single-centre observational study. Med Glas (Zenica). 2021,
18:438-43. 10.17392/1348-21

6. Marshall DA, Johnson FR, Phillips KA, Marshall JK, Thabane L, Kulin NA: Measuring patient preferences for
colorectal cancer screening using a choice-format survey. Value Health. 2007, 10:415-30. 10.1111/j.1524-
4733.2007.00196.x

7. Pignone M, Bucholtz D, Harris R: Patient preferences for colon cancer screening . J Gen Intern Med. 1999,
14:432-7. 10.1046/j.1525-1497.1999.00018.x

8. Petrik AF, Green B, Schneider J, Miech EJ, Coury J, Retecki S, Coronado GD: Factors influencing
implementation of a colorectal cancer screening improvement program in community health centers: an
applied use of configurational comparative methods. J Gen Intern Med. 2020, 35:815-22. 10.1007/s11606-
020-06186-2

9. Ling BS, Moskowitz MA, Wachs D, Pearson B, Schroy PC: Attitudes toward colorectal cancer screening tests.
J Gen Intern Med. 2001, 16:822-30. 10.1111/j.1525-1497.2001.10337.x

10. Mansfield C, Ekwueme DU, Tangka FK, et al.: Colorectal cancer screening: preferences, past behavior, and
future intentions. Patient. 2018, 11:599-611. 10.1007/s40271-018-0308-6

11. Moreno CC, Jarrett T, Vey BL, Mittal PK, Krupinski EA, Roberts DL: Patient knowledge regarding colorectal
cancer risk, opinion of screening, and preferences for a screening test. Curr Probl Diagn Radiol. 2019, 48:50-
2. 10.1067/j.cpradiol.2017.12.011

12. Taksler GB, Perzynski AT, Kattan MW: Modeling individual patient preferences for colorectal cancer
screening based on their tolerance for complications risk. Med Decis Making. 2017, 37:204-15.
10.1177/0272989X16679161

13. Wong XY, Lim AQ, Shen Q, Chia JW, Chew MH, Tan WS, Wee HL: Patient preferences and predicted relative
uptake for targeted therapies in metastatic colorectal cancer: a discrete choice experiment. Curr Med Res
Opin. 2020, 36:1677-86. 10.1080/03007995.2020.1790348

14. Cho YH, Kim DH, Cha JM, et al.: Patients’ preferences for primary colorectal cancer screening: a survey of
the national colorectal cancer screening program in Korea. Gut Liver. 2017, 11:821-7. 10.5009/gnl17025

15. Al-masoudi TH, Alghamdi KM, Bokhari GA, louai Bawareth R, AL-Ereinan AA: Assessment of knowledge
about colorectal cancer screening among attendants of primary healthcare centers. Ann Clin Anal Med.
2021, 27:270-9.

16. Thanapirom K, Treeprasertsuk S, Rerknimitr R: Awareness of colorectal cancer screening in primary care
physicians. J Med Assoc Thai. 2012, 95:859-65.

17. Miller DP Jr, Brownlee CD, McCoy TP, Pignone MP: The effect of health literacy on knowledge and receipt of
colorectal cancer screening: a survey study. BMC Fam Pract. 2007, 8:16. 10.1186/1471-2296-8-16

18. Klabunde CN, Lanier D, Nadel MR, McLeod C, Yuan G, Vernon SW: Colorectal cancer screening by primary
care physicians: recommendations and practices, 2006-2007. Am J Prev Med. 2009, 37:8-16.
10.1016/j.amepre.2009.03.008

19. Reports and statistics. (2023). Accessed: March 11, 2023:

2023 Alharbi et al. Cureus 15(3): e36020. DOI 10.7759/cureus.36020 14 of 15

https://dx.doi.org/10.5334/aogh.2437
https://dx.doi.org/10.5334/aogh.2437
https://dx.doi.org/10.1016/j.puhe.2011.03.014
https://dx.doi.org/10.1016/j.puhe.2011.03.014
https://dx.doi.org/10.1097/01.SMJ.0000078619.39604.3D
https://dx.doi.org/10.1097/01.SMJ.0000078619.39604.3D
https://dx.doi.org/10.5114/pg.2021.106083
https://dx.doi.org/10.5114/pg.2021.106083
https://dx.doi.org/10.17392/1348-21
https://dx.doi.org/10.17392/1348-21
https://dx.doi.org/10.1111/j.1524-4733.2007.00196.x
https://dx.doi.org/10.1111/j.1524-4733.2007.00196.x
https://dx.doi.org/10.1046/j.1525-1497.1999.00018.x
https://dx.doi.org/10.1046/j.1525-1497.1999.00018.x
https://dx.doi.org/10.1007/s11606-020-06186-2
https://dx.doi.org/10.1007/s11606-020-06186-2
https://dx.doi.org/10.1111/j.1525-1497.2001.10337.x
https://dx.doi.org/10.1111/j.1525-1497.2001.10337.x
https://dx.doi.org/10.1007/s40271-018-0308-6
https://dx.doi.org/10.1007/s40271-018-0308-6
https://dx.doi.org/10.1067/j.cpradiol.2017.12.011
https://dx.doi.org/10.1067/j.cpradiol.2017.12.011
https://dx.doi.org/10.1177/0272989X16679161
https://dx.doi.org/10.1177/0272989X16679161
https://dx.doi.org/10.1080/03007995.2020.1790348
https://dx.doi.org/10.1080/03007995.2020.1790348
https://dx.doi.org/10.5009/gnl17025
https://dx.doi.org/10.5009/gnl17025
https://scholar.google.com/scholar?q=intitle:Assessment of knowledge about colorectal cancer screening among attendants of primary healthcare centers
https://thaiscience.info/Journals/Article/JMAT/10971599.pdf
https://dx.doi.org/10.1186/1471-2296-8-16
https://dx.doi.org/10.1186/1471-2296-8-16
https://dx.doi.org/10.1016/j.amepre.2009.03.008
https://dx.doi.org/10.1016/j.amepre.2009.03.008
https://www.my.gov.sa/wps/portal/snp/aboutksa/saudiReportsAndStatistics


https://www.my.gov.sa/wps/portal/snp/aboutksa/saudiReportsAndStatistics.
20. Schreuders EH, Ruco A, Rabeneck L, Schoen RE, Sung JJ, Young GP, Kuipers EJ: Colorectal cancer screening:

a global overview of existing programmes. Gut. 2015, 64:1637-49. 10.1136/gutjnl-2014-309086
21. Gupta S, Halm EA, Rockey DC, et al.: Comparative effectiveness of fecal immunochemical test outreach,

colonoscopy outreach, and usual care for boosting colorectal cancer screening among the underserved: a
randomized clinical trial. JAMA Intern Med. 2013, 173:1725-32. 10.1001/jamainternmed.2013.9294

22. Calderwood AH, Wasan SK, Heeren TC, Schroy PC II: Patient and provider preferences for colorectal cancer
screening: how does CT colonography compare to other modalities?. Int J Canc Prev. 2011, 4:307-38.

23. Khayyat YM, Ibrahim EM: Public awareness of colon cancer screening among the general population: A
study from the Western Region of Saudi Arabia. Qatar Med J. 2014, 2014:17-24. 10.5339/qmj.2014.3

24. Hyams T, Golden B, Sammarco J, Sultan S, King-Marshall E, Wang MQ, Curbow B: Evaluating preferences
for colorectal cancer screening in individuals under age 50 using the Analytic Hierarchy Process. BMC
Health Serv Res. 2021, 21:754. 10.1186/s12913-021-06705-9

25. Wong MC, Ching JY, Chan VC, Sung JJ: The comparative cost-effectiveness of colorectal cancer screening
using faecal immunochemical test vs. colonoscopy. Sci Rep. 2015, 5:13568. 10.1038/srep13568

26. Singal AG, Gupta S, Tiro JA, et al.: Outreach invitations for FIT and colonoscopy improve colorectal cancer
screening rates: a randomized controlled trial in a safety-net health system. Cancer. 2016, 122:456-63.
10.1002/cncr.29770

27. Mulita F, Verras GI, Anagnostopoulos CN, Kotis K: A smarter health through the internet of surgical things .
Sensors (Basel). 2022, 22:4577. 10.3390/s22124577

28. van der Steen A, Knudsen AB, van Hees F, et al.: Optimal colorectal cancer screening in states' low-income,
uninsured populations—the case of South Carolina. Health Serv Res. 2015, 50:768-89. 10.1111/1475-
6773.12246

2023 Alharbi et al. Cureus 15(3): e36020. DOI 10.7759/cureus.36020 15 of 15

https://www.my.gov.sa/wps/portal/snp/aboutksa/saudiReportsAndStatistics
https://dx.doi.org/10.1136/gutjnl-2014-309086
https://dx.doi.org/10.1136/gutjnl-2014-309086
https://dx.doi.org/10.1001/jamainternmed.2013.9294
https://dx.doi.org/10.1001/jamainternmed.2013.9294
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4165440/
https://dx.doi.org/10.5339/qmj.2014.3
https://dx.doi.org/10.5339/qmj.2014.3
https://dx.doi.org/10.1186/s12913-021-06705-9
https://dx.doi.org/10.1186/s12913-021-06705-9
https://dx.doi.org/10.1038/srep13568
https://dx.doi.org/10.1038/srep13568
https://dx.doi.org/10.1002/cncr.29770
https://dx.doi.org/10.1002/cncr.29770
https://dx.doi.org/10.3390/s22124577
https://dx.doi.org/10.3390/s22124577
https://dx.doi.org/10.1111/1475-6773.12246
https://dx.doi.org/10.1111/1475-6773.12246

	Preferences for Colorectal Cancer Screening Modalities Among the General Population in Saudi Arabia
	Abstract
	Introduction
	Materials And Methods
	Results
	TABLE 1: Socio-demographic characteristics of participants (n=10781)
	FIGURE 1: Specific type of chronic disease
	FIGURE 2: Knowledge about the risk factor of colorectal cancer
	FIGURE 3: Preferred screening test modality according to a pattern of examination
	TABLE 2: Participants’ behavior regarding colorectal cancer screening (n=10781)
	TABLE 3: Relationship between the most preferred colorectal screening modality and the socio-demographic characteristics of participants (n=10781)

	Discussion
	Limitations

	Conclusions
	Appendices
	Informed consent
	TABLE 4: How frequently each test needs to be performed?
	TABLE 5: How is each test performed?
	TABLE 6: Discomfort from each test.
	TABLE 7: Possible complications associated with each test.
	TABLE 8: Preparation before each test is performed.
	TABLE 9: The accuracy of each test.
	TABLE 10: What would be done if each test is abnormal?

	Review
	TABLE 11: Review.


	Additional Information
	Disclosures

	References


