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Saudi Arabia, CRC ranks second in incidence among all 
cancers with a median age of diagnosis of 60 years for males 
and 58 years for females.[3] In 2008, the age‑standardized 
rate for the incidence for CRC in Saudi Arabia was 12.1, 
associated mortality was 8.6, whereas the 5‑year prevalence 
was 21.5 per 100,000 population‑years.[4,5]

Screening programs for CRC require considerable financial 
as well as logistic allocation in an era of finite resources, 
thus prior to starting such projects, factors associated with 
its success should be optimized. There is a large body of 
evidence that indicates that public awareness for CRC in 
Asia is generally low,[6] but there is a belief that educating the 
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Background/Aims: Success of colorectal cancer (CRC) screening is dependent in part on the proportion 
of uptake by the targeted population. We aimed in this study to identify factors that were associated with 
willingness to undergo CRC screening based on the health belief model (HBM). Patients and Methods: This was 
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were included. The mean age was 41.0 years (SD 10.7). Males were 50% and only 6.7% of those between 
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CRC screening. Also, 70.5% thought that CRC is curable, 73.3% believed it was preventable, whereas 56.7% 
thought it was a fatal disease. Neither gender, level of education, occupation, income, marital status, nor 
general knowledge about CRC was found to be associated with the willingness to undergo CRC screening. 
Recognizing that colonoscopy was a screening test (OR 1.55, 95% CI; 1.04–2.29) was associated with a strong 
desire to undergo CRC screening while choosing a stool‑based test was associated with not willing to undergo 
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Key Words: Colon cancer, colonoscopy, early detection, screening, endoscopy, epidemiology, health 
belief model, Saudi Arabia

Received: 25‑10‑2014, Accepted: 21‑11‑2014 
How to cite this article: Almadi MA, Mosli MH, Bohlega MS, Al Essa MA, AlDohan MS, Alabdallatif TA, et al. 
Effect of public knowledge, attitudes, and behavior on willingness to undergo colorectal cancer screening using 
the health belief model. Saudi J Gastroenterol 2015;21:71‑7.

Screening programs have been proven to decrease both the 
incidence and the mortality[1] associated with colorectal 
cancer (CRC). CRC ranks third in cancer‑related mortality 
for males and females alike with an estimated 96,830 new 
cases and 50,310 deaths in the United States in 2014.[2] In 
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general population, improving access to health care resources 
as well as removing barriers to screening can improve 
outcomes.[6,7] One of the barriers to participation in CRC 
screening is lack of knowledge about the impact of CRC, its 
risk factors, and the benefits that could be gained through 
screening.[8‑10] We aimed in this study to identify knowledge, 
attitude, and behavioral factors among the public that are 
associated with willingness to undergo CRC screening based 
on the health belief model (HBM).

PATIENTS AND METHODS

Data collection
This was an observational, cross‑sectional study among 
selected citizens of Riyadh, Saudi Arabia. The study was 
conducted between March and April 2013.

Sample size calculation was based on a priori baseline 
knowledge about CRC in the population of 20%, which was 
based on the opinion of experienced gastroenterologists, 
as there are no data from the region, to the best of our 
knowledge, prior to this study. Using the rule of 10 outcome 
events per predictor variable,[11] and our wish to include up 
to 10 variables in the multivariable model, we estimated 
that 500 individuals would be needed to provide sufficient 
accuracy.

To have a better representation of the various residential 
and socioeconomic groups of the city, it was divided into 
four areas and a list of all the malls was generated. Eight 
malls were selected using a simple number generator. 
Individuals of 18–75 years of age who were willing to be 
surveyed were included and only residents of Riyadh city 
were included. The questionnaires were distributed by six 
of the investigators and a convenience sampling method was 
used. The institutional review board at King Saud University 
Medical city approved the study.

Survey Instrument
The questionnaire was specially designed for the purposes 
of this study, after a thorough literature review, based on 
the health belief model (HBM).[12,13] It was converted 
into an Arabic version and was reviewed by two bilingual 
epidemiologists and a gastroenterologist. The questionnaire 
we used in our study was derived based on the HBM, which 
is a sociopsychological model that explains health‑seeking 
behavior of individuals by focusing on the attitudes and 
behaviors that are influenced by perceived susceptibility, 
severity, benefit, barriers, and cues to actions.[13] This model 
was chosen as it was mostly adopted to assess the construct 
of health‑seeking behavior with regard to uptake of cancer 
screening in general as well as CRC screening in particular 
and was the most valid tool to measure such an association.[14]

Collected data included demographics, gender, age, 
education, marital status, employment status, history of 
CRC in the family or having a friend with CRC, as well as 
monthly income. The knowledge section included enquiries 
about: CRC symptoms and risk factors, types of CRC 
screening tests, perceived risk of CRC, previous screening 
for CRC, intent to undergo CRC screening, perceived 
barriers to CRC screening, and perceived severity of CRC. 
We also asked the participants about the age at which CRC 
screening should begin; this was categorized into five age 
ranges starting at the age of 20 till the age of 70 years.

We included five CRC screening tests as possible 
options: Fecal occult blood tests (FOBT), colonoscopy, 
flexible sigmoidoscopy, or computed tomographic 
colonography (CTC).

Attitudes toward CRC and its screening were assessed using 
a 5‑point Likert scale starting with responses of “strongly 
agree” and ranging to “strongly disagree.” The survey also 
included a question about which screening test the person 
surveyed would accept, if given an option. The participants 
were requested not to answer the last question until one of 
the investigators used a standardized layman description 
of each test to ensure proper understanding of the CRC 
screening method, time intervals between each test, and the 
benefits as well as limitations of each of the listed screening 
test. The data presented to the participants was based on 
the joint guideline from the American Cancer Society, the 
US Multi‑Society Task Force on CRC, and the American 
College of Radiology.[15]

For the purpose of analysis we formulated a knowledge 
score according to correct responses in the questionnaire, 
where each correct response was awarded a point. This 
knowledge score was used as a continuous variable when 
analyzing the data. Although the American College of 
Gastroenterology[16] as well as the U.S. Preventive Services 
Task Force[17] recommend starting screening at the age of 
50 years for average risk individuals, there is no formal CRC 
screening program in Saudi Arabia and hence no nationally 
recommended age to initiate CRC screening. Thus we 
considered the age groups (40–49 years) and (50–59 years) 
as correct responses and included both in the knowledge 
score we formulated. Each correct response was appointed a 
single point and the maximum score that could be achieved 
was 26.

A pilot study was performed on a convenient sample of 22 
individuals that assessed the face and content validity of 
the questionnaire; those were not included in the study. On 
average, each participant required about 7 min to complete 
the questionnaire.
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Statistical analysis
Data analysis included descriptive statistics computed 
for continuous variables, including means, standard 
deviations (SDs), and minimum and maximum values. 
Frequency distributions were used for categorical variables. 
When hypothesis testing was conducted, the t‑test with 
unequal variances, as well as Fisher’s exact test was used 
where appropriate. When comparing more than one 
group; a one‑way analysis of variance (ANOVA) was used 
to test for differences among these groups. Univariable and 
multivariable logistic regressions were used to examine the 
possible association between independent variables and 
the willingness to undergo a screening test for CRC, when 
appropriate. Odds ratio (OR) and their corresponding 95% 
confidence intervals (CIs) were calculated. Results are shown 
with a Bonferroni adjustment for multiple comparisons.

We used STATA 11.2 (Stata Corp., College Station, TX, 
USA) software for our analysis. A statistical significance 
threshold of P = 0.05 was adopted. No attempt at imputation 
was made for missing data.

RESULTS

Demographics and historical data
A total of 500 participants were included in the study. The 
mean age of participants was 41.0 years (SD 10.7 years). 
Saudi nationals comprised 80% of the study sample. Of 
the surveyed population 2.0% were illiterate, 3.2% had 
primary education or less, 26.6% had intermediate or high 
school education, and 68.1% had completed university 
or postgraduate studies. The majority of participants 
worked in government paid jobs (37.9%), followed by those 
employed by the private sector (24.3%), whereas 19.6% 
were housewives. The majority of the respondents were 
married (83.6%), whereas 13.0% were single [Table 1]. The 
majority of the respondents had heard about CRC (81.6%). 
Only 3.6% reported a history of CRC in a first‑degree relative, 
whereas 14.5% mentioned having a friend who had CRC. 
Only 6.7% of the surveyed sample between the ages of 50 
and 55 years and 6.5% of those aged between 55 and 60 years 
reported having undergone a screening test for CRC with 
the majority of those being screened with a colonoscopy.

Neither gender (P = 0.51), level of education (P = 0.72), 
occupation (P = 0.34), income (P = 0.22), nor marital 
status (P = 0.88) were found to be statistically associated 
with willingness to undergo CRC screening.

Knowledge score
Of those included in the study, 35.6% thought that CRC 
was common, whereas 35.6% thought it was not. The mean 
knowledge score was 10.50 (SD 4.4, range 2–23). We found 

that the knowledge score increased if the participant had 
heard about CRC (OR 17.2, 95%CI; 6.50–45.58), when 
the surveyed individual was married (OR, 2.63, 95%CI; 
1.13–6.17) and with age (OR 1.08, 95%CI; 1.04–1.12, per 
year). On the other hand, there was no statistical association 
between the knowledge score and the gender, occupation, 
nationality, education, income, or if the individual had a 
relative or friend who was affected by CRC. There was no 
difference in the knowledge score between those who were 
generally willing to undergo CRC screening and those who 
were not (10.7 vs. 10.0, P = 0.13).

Knowledge about CRC risk factors
The proportion of respondents who correctly identified the 
following as risk factors for CRC were: 62.2% for alcohol 
consumption, 54.2% for diet, 50.8% for inflammatory 
bowel disease, 37.6% for family history of CRC, 35.3% 
for smoking, 22.1% for obesity, 19.3% for age, 7.8% for 
diabetes mellitus, 7.4 for hypertension, and 6.8% for sex. 

Table 1: Basic demographic variables
Variable Proportion (%) 95% CI (%)
Age (mean) 41 years Range 18‑75
Sex

Males 50 45.6-54.4
Females 50 45.6-54.4

Level of education
Illiterate 2.2 0.8-3.3
Reads & writes 0.8 0.1-1.6
Primary school 2.4 1.0-3.8
Middle school 3.8 2.1-5.5
High school 22.8 19.1-26.5
University 56.0 51.6-60.3
Postgraduate studies 12.1 9.2-15.0

Occupation
Governmental sector 37.9 33.6-42.1
Private sector 24.3 20.5-28.1
Military 6.1 4.0-8.2
Self employed 2.8 1.4-4.3
Student 5.3 3.3-7.2
Retired 4.0 2.3-5.8
House wife 19.6 16.1-23.2

Income (in Saudi Riyals)
<5,000 17.7 14.2-21.1
5,000 to <10,000 25.9 21.9-29.9
10,000 to <20,000 39.4 35.0-43.9
20,000 to <30,000 9.9 7.2-12.6
30,000 to <40,000 3.4 1.8-5.1
> 40,000 3.7 1.9-5.4

Marital status
Single 13.0 10.1-16.0 
Married 83.6 80.3-86.8
Divorced 1.8 0.6-3.0
Widowed 1.6 0.5-2.7
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However, 18.3% thought wrongly that having hemorrhoids 
was a risk factor for CRC and 13.9% admitted not knowing 
risk factors for CRC. Participants who thought that age 
was a risk factor were more likely to be willing to undergo 
CRC screening (80.6% vs. 68.2, P = 0.02; OR 1.95, 95%CI; 
1.11–3.40), as well as those who thought male gender was 
a risk factor (90.6% vs. 69.2%, P = 0.01; OR 4.31, 95%CI; 
1.29–14.38).

There was no difference in the willingness to undergo CRC 
screening based on having a relative with CRC (P = 0.31), 
having a friend with CRC (P = 0.95), having heard of 
CRC (P = 0.81), or whether the person thought CRC was 
common or not (P = 0.60). Also there was no difference 
in the willingness to undergo CRC screening between 
those who thought that the following were risk factors for 
CRC: diet (P = 0.88), family history of CRC (P = 0.93), 
smoking (P = 0.19), alcohol consumption (P = 0.36), 
diabetes mellitus (P = 0.15), hypertension (P = 0.99), 
irritable bowel disease (P = 0.19), obesity (P = 0.39), 
hemorrhoids (P = 0.36), as well as self‑perception about 
knowing risk factors for CRC (P = 0.76).

Knowledge about CRC symptoms
The proportion of individuals who correctly identified 
the following possible symptoms for CRC was 41.2% for 
bleeding per rectum, 38.2% for abdominal pain, 38.2% for 
change in bowel habits, 32.6% for fatigue, 32.2% for weight 
loss, and 27.8% for melena. Difficulty in swallowing was 
correctly identified as not being a symptom by 93.0% of 
the respondents; whereas 28.8% admitted not knowing the 
symptoms of CRC, only 31.4% of the participants correctly 
thought that CRC could present without symptoms.

Those who thought that abdominal pain was a symptom for 
CRC were more likely to want screening for CRC (81.1% 
vs. 66.6%, P < 0.01). While knowledge about the following 
possible symptoms was not associated with increased 
willingness to undergo CRC screening; melena (P = 0.92), 
bleeding per rectum (P = 0.59), change in bowel 
habits (P = 0.08), weight loss (P = 0.25), fatigue (P = 0.65), 
difficulty in swallowing (P = 0.24), self‑perception about 
knowing symptoms of CRC (P = 0.49), or that CRC can 
present without symptoms (P = 0.18).

Knowledge about CRC screening tests
The most commonly recognized tool for screening for 
CRC was colonoscopy (50.56%), followed by computed 
tomography colonography (CTC) (32.7%), stool‑based 
screening (24.7%), whereas the least appreciated method was 
flexible sigmoidoscopy (14.7%). Of the participants, 21.9% 
thought that a complete blood count was a screening method 
for CRC, whereas 19.9% did not know of any screening tests 
for CRC.

On univariable analysis, those who recognized that 
colonoscopy was a screening test for CRC were more likely 
to strongly want screening for CRC (OR 1.55, 95% CI; 
1.04–2.29), whereas those who chose a stool‑based test as a 
screening method were less likely to strongly want to undergo 
CRC screening (OR 0.59, 95%CI; 0.38–0.91).

Appropriate age to initiate CRC screening
Most of those surveyed thought that screening for CRC 
should start at the age of 40–49 years (35.1%) followed by the 
age range of 30–39 (24.1%), whereas the minority thought 
that it should start between 60 and 69 years of age (2.2%).

Those who thought that screening should start at the age of 
70–79 years of age were less likely to strongly want to undergo 
CRC screening (OR 0.53, 95% CI; 0.30–0.93).

Attitudes toward CRC and its screening
Of those surveyed, 70.5% thought that CRC is curable, 73.3% 
believed it was preventable, whereas 56.7% thought it was a 
fatal disease. Although most of those surveyed either strongly 
disagreed or disagreed about the statement “If I had cancer, 
I would rather not know about it” (63.3%), yet 27.6% either 
agreed or strongly agreed with that statement. Furthermore, 
60.7% of those surveyed either agreed or strongly agreed with 
the statement “The thought of CRC scares me.” In addition, 
56.6% of those surveyed did not think that colonoscopy was 
embarrassing or harmful (65.6%), whereas 38.4% thought 
that a colonoscopy was painful [Figure 1].

Those who strongly disagreed with the statement that 
colonoscopy may be harmful were more likely to be willing 
to undergo CRC screening compared with those who did 
not (P < 0.01). Also those who chose a colonoscopy as 
a screening test were generally willing to undergo CRC 
screening (OR 3.01, 95%CI; 1.85–4.90).

All respondents who did not want to know that they 
had cancer were less likely to be willing to undergo CRC 
screening (P < 0.01).

Willingness to undergo CRC screening
The majority of the surveyed population was willing to 
undergo a screening test for CRC (70.7%) and the proportion 
increased to 83% if there was a family history of CRC. 
Colonoscopy was accepted as a screening test in the majority 
of individuals (68.9%) with no difference between its 
acceptance as a screening test whether it was for free (68.5%) 
or if the individual had to pay for such a service (69.7%).

DISCUSSION

Numerous CRC screening efforts are being conducted 
worldwide, either as population‑based programs or as part 
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of research protocols[18] and these programs vary with regard 
to the instrument used as a screening test ranging from 
guaiac‑based or immunochemical‑based fecal occult blood 
tests to sigmoidoscopy or complete colonoscopy.[18]

Although CRC is one of the leading tumors in incidence in 
Saudi Arabia it appears that its age‑adjusted rate is much 
less than that reported in North America and Western 
Europe,[19] and there is data that suggests that adenomas 
might be less prevalent in Saudi Arabia compared with 
those populations.[20,21] Nonetheless, CRC in Saudi Arabia 
tends to present at an earlier age and at advanced stages[22] 
and with a worse 5‑year survival.[3] Whether a national CRC 
screening program would be able to improve outcomes 
remains undetermined.

A major determinant of the success of CRC screening 
programs is the rate of uptake by the targeted population. 
Knowledge is only one factor that affects participation in 
CRC screening programs. Other identified barriers include 
not having access to physicians, the setting and organization 
of the screening intervention, access to the health care 
delivery system, lack of time for those intended to be 
screened, transportation, financial barriers as well as fear 
from receiving unwanted result as well as embarrassment or 
shame.[7,10] Furthermore, these perceived barriers varied in 
their effect on different ethnic groups within communities[7] 
as well as between countries,[12] signifying a more complex 
nature for uptake of CRC screening. A multinational 
study involving 14 Asia pacific countries, including 7915 
participants demonstrated that the uptake of screening 
for CRC in those older than 50 years of age was 27%.[12] 
Furthermore, this was different between countries with it 

being highest in the Philippines (69%), Australia (48%), 
and Japan (38%), and lowest in India (1.5%), Malaysia (3%), 
Indonesia (3%), Pakistan (7.5%), and Brunei (13.7%).[12]

Although our study included a wider age range than usually 
targeted in such surveys, it had a similar age representation 
for those older than 50 years of age (22.8%) as those reported 
from China and India.[12] Additionally, Keighley et al.[23] 
studied 20,710 participants from 21 European countries and 
included those who were older than 16 years in age. This 
wider inclusion criterion that we used aimed to provide at 
having a better appreciation of the general knowledge of 
the public, what barriers exist and to have an idea of which 
intervention to choose and at what age.

In our study, the majority of respondents were willing to 
undergo CRC screening (>70%) and was even higher among 
those who had a family history of CRC, this is similar to what 
was reported from a Palestinian study.[24] Moreover, there were 
no differences seen between males and females with regard 
to the willingness to undergo CRC screening, nor was there 
a difference between both genders in the chosen screening 
method, which was similar to the study by Qumseya et al.[24] 
These findings are informative if a CRC program were to 
be implemented but may not result in optimum utilization 
of such a program. This dissociation between willingness 
and the actual undergoing of a CRC screening test is 
demonstrated in a study from Spain where it was reported 
that 78.8% of individuals older than 50 years were willing 
to participate in CRC screening[9] but only 12% had ever 
undergone a screening test[9] demonstrating that there are 
other barriers to undergoing CRC screening. In a study by 
Gimeno‑Garcia et al.[25] neither the gender, marital status, 

Figure 1: Answers to knowledge questions based on a 5-point Likert scale
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employment, or smoking status of those targeted with CRC 
screening were associated with undergoing CRC screening, 
even among those who reported having a family history of 
CRC,[25] which resembles our findings. Nevertheless, a study 
from Singapore reported that there were different barriers for 
CRC screening between males and females, where females 
perceived colonoscopy as painful and embarrassing compared 
with males.[26]

One of the commonly reported barriers to CRC screening 
programs is financial burden.[27‑29] This does not appear 
to be the case in our study where health care is publically 
funded in government hospitals, in addition to a proportion 
of population being health insured. Nonetheless, access to 
health care facilities can be difficult due to long waiting 
times in public hospitals. Also considering potential 
differences in the socioeconomic situation between Saudis 
and Palestinians, cost for CRC screening tests did not seem 
to influence the willingness to undergo a screening test, as 
reported by Qumseya et al.[24] This should be viewed with 
caution, as the sample we chose for our survey, being in 
shopping malls, may not represent the broader public.

Consistent HBM constructs that were found to influence 
acceptance to undergo CRC screening included perceived 
barriers such as fear and embarrassment.[29] In our study, 
27.6% did not want to know that they had CRC in the 
event they did, whereas more than half (60.8%) stated that 
the thought of CRC scared them, a fact which has been 
addressed in a number of qualitative studies where interviews 
were conducted to address populations where the uptake of 
CRC was low.[27,28] Such fears are not limited to the public 
but the perception of colonoscopy being a painful procedure 
was found to be high in even 4th year Greek medical students, 
where 57% thought it was painful and 85% preferred an 
alternative method to colonoscopy for CRC screening.[30] 
These fears could be well addressed by awareness campaigns 

as well as discussions with health care providers who are in 
a good position to advocate undergoing CRC screening. 
It was consistently found that recommendations by 
physicians generally predicted acceptance to undergo CRC 
screening.[12,31] This puts emphasis on physicians’ knowledge 
and attitudes toward CRC screening.

We found that educational level did not impact willingness 
to undergo CRC screening in our sample, although lower 
educational level was reported to be associated with a 
decrease in CRC screening in two systematic reviews.[29,32] 
Our finding might be partially explained by the high rate of 
willingness across all strata of education in our study and 
the fact that at least 90% of the participants had attained a 
minimum of high school education, thus we may have been 
underpowered to detect such an association.

Our study population preferentially chose CTC as a 
screening test for CRC followed by a stool‑based test, 
then colonoscopy, and the least preferred was a flexible 
sigmoidoscopy [Figure 2]. Despite the general notion that 
females would not choose a colonoscopy as a screening 
method, in our population there was no difference between 
males and females in the choice of colonoscopy as a screening 
tool: 38.3% versus 28.3%, respectively [Figure 2].

Some limitations of the study are that all of the study 
population were residents of an urban area, as a nonurban 
background has been reported to be associated with a less 
probability of willingness to undergo CRC screening.[24] Also 
it was conducted in a single city in Saudi Arabia. Furthermore, 
we could not obtain a random sample from the population 
due to the difficulty in acquiring a well‑defined sampling 
frame, which may limit the generalizability of its outcomes. 
Also the respondents were from shopping centers, and those 
could have characteristics that do not represent the general 
population at large. Nonetheless, we did attempt to sample 
different areas of the city with the aim of having a more 
representative sample of Riyadh residents. Of note, this study 
does address the willingness to undergo a screening test for 
CRC, which is a one‑time event as apposed to adherence 
where an individual is asked to undergo periodic screening 
tests, as characteristics of the former may differ from the 
latter.[29] Also, the majority of studies addressing the issue of 
knowledge and behaviors with CRC uptake do not look at 
the temporal relationship between these factors and actual 
uptake or adherence with CRC screening.[29] Nonetheless, 
this study was a community‑based one, which may be 
perceived as being more representative than those conducted 
in health care facilities (such as clinics or hospitals).[12] This 
may in fact be an important step when considering the 
initiation of a national CRC screening program in Saudi 
Arabia, including description of factors, which could be 
targeted to increase CRC screening uptake, once initiated.Figure 2: The choice of colorectal screening test based on gender
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