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ABSTRACT

Background: Screening for colon cancer aims at early
detection and prompt treatment of the disease. Prior
knowledge of the disease will contribute to increased
participation. However, barriers to performing
screening are not known.
Methods: A survey using a questionnaire was
presented to patients attending the Outpatient
Department of a tertiary hospital in the Western
Region of Saudi Arabia, to evaluate the background
knowledge of colon cancer screening, the diagnostic
methods used for that purpose, and the barriers that
may resist the implementation of screening.
Results: Six hundred and nineteen questionnaires were
distributed. Completed questionnaires that were
included in the final analysis numbered 321 (51.9%).
Age and gender had no statistically significant
association with increased awareness of screening
options ( p ¼ 0.526 and p ¼ 0.2). However,
education played a significant role (p ¼ 0.045).
Among the group that agreed to undergo screening,
there were 55.3% who were willing to undergo
colonoscopy or sigmoidoscopy. Contrary to that,
among the group that did not agree to undergo
screening, 77.4% of them would undergo radiological
screening using barium enema and/or a computed
tomography (CT) scan of the abdomen.
Conclusion: There is a deficiency of knowledge of
colorectal cancer (CRC) screening influenced by an
individual’s level of education, yet unrelated to age or
gender. The endoscopic modality was usually chosen
by individuals who were aware of CRC screening.
However, the fear of undergoing this investigation,
for the same reason, would likely make them decide
to choose less invasive testing, using barium enema
or a CT of the abdomen.
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ناكسلاةماعنيبنولوقلاناطرسنعفشكلاتاصوحفبماعلايعولا
ةيبرعلاةيدوعسلاةكلمملايفةيبرغلاةقطنملانمةسارد

صخلملا

ىلعفرعتلاىلإنولوقلاناطرسنعركبملافشكلافدهي:فادهلأا
نيسحتيفضرملابةقبسملاةفرعملامهستو.ارًكبمهجلاعوضرملا
ةكراشمعنمتيتلاقئاوعلانكلو.هتيلعافةدايزوصحفلايفةكراشملا
.ةمولعمريغركبملاصحفلايفسانلا

دحأبةيجراخلاتادايعلامسقيفىضرمللةنابتساتيرجأ:ةقيرطلا
ةيدوعسلاةيبرعلاةكلمملانمةيبرغلاةقطنملايفةيعجرملاتايفشتسملا
قرطو،نولوقلاناطرسنعركبملاصحفلالوحةماعلامهتامولعممييقتل
مهعنمتدقيتلاقئاوعلاةفرعمكلذكو,ضرغلااذهلةمدختسملاصيخشتلا
.هيفةكراشملانم

ىوسيئاهنلاليلحتلانمضتيملو,ةنابتسا619تعزو:جئاتنلا
312اهددعوثحبلاتابلطتمعمقفاوتيلكشبةلمتكملاتانابتسلاا
ةدايزبةطبترمةيئاصحإةللاديأسنجلاوأرمعللنكيمل.)51,9%(
p(يعولا ¼ pو0.526 ¼ يميلعتلاىوتسملاسكعبكلذو،)0.2
ركبملاصحفلاءارجإبمامتهلااويعولاةدايزباقًيثواطًابترارهظأيذلا
p(نولوقلل ¼ ىلعتقفاويتلاةعومجملانيبنمهنأحضتا.)0.045
راظنمءارجلإمهدادعتسا%55,3ىدبأ،صحفلاءارجإيفةكراشملا
يتلاةعومجملانم%77,4نأجئاتنلاترهظأامنيب.ميقتسملاوأنولوقلا
يعاعشلإاصحفلاءارجإنولضفي،صحفلايفةكراشملاتضفر
ةليسوكنطبلليعطقملاريوصتلاوأ/ومويرابلاةنقحمادختساب
.ركبملاصحفلل

ركبملاصحفلاةركفبةماعلاةفرعملاويعولايفصقندجوي:ةمتاخ
لانكلويميلعتلاىوتسملابكلذطبتريو،ميقتسملاونولوقلاناطرسل

طبترتركبملاصحفلابةقبسملاةفرعملا.سنجلاوأرمعلايلماعبهلةلص
كلذلعوضخلانمفوخلانألاإ،صحفللةليسوكريظنتلارايتخاباًباجيإ
لئاسونوراتخيىضرملالعجيدق،هبةقبسملاةفرعملامغر،صحفلا
.نطبلليعطقملاريوصتلاوأمويرابلاةنقحلثم،اعًسوتلقأ

Keywords: colonoscopy, early detection of cancer,
health knowledge, attitudes, practice, colon neoplasm

INTRODUCTION
Colorectal cancer (CRC) has become an increasingly
recognized disease entity and is mostly labeled as
a disease that will lead to death or one that will
have unbearable side effects with chemotherapy.
The general population of Saudi Arabia have
become more aware of its increased incidence among
different ages, due to the improved modalities of
diagnosis. Interestingly, diagnosis at a younger age is
noted in old epidemiological reports,(1,2) as well as in
the most recent ones,(3–6) published from different
regions of Saudi Arabia. Unusual presentation of CRC
on the right side of the colon has become increasingly

recognized. Reports from the Saudi Cancer Registry
showed that the incidence of CRC in males and
females are 51% and 62% versus the incidence of
CRC in the world in general, with mortality reported
between 1993 - 2003 in males and females as 65%
and 77% respectively.(7) Both genders are vulnerable
to CRC, and in fact, Saudi females have a higher
incidence and mortality rate, as compared to other
populations in less developed areas of the world.(7)

Colonoscopy is available in different tertiary medical
centers in the major cities of Saudi Arabia in
governmental and private sectors. Despite its
availability there is no direct access to perform
colonoscopy for screening purposes in an organized
program. Furthermore, for an average income
individual, performing screening colonoscopy pri-
vately would be costly. There are no screening
programs on a national level in Saudi Arabia that
conduct organized colon cancer screening using
endoscopic or non-endoscopic methods. Early
detection is based on an individualized effort from the
government or the private sector or, it is based on an
individuals interest to visit an endoscopist asking for a
procedure or a test that can detect early colon cancer.
If the individual’s interest to pursue screening is
intended, there is no apparent explanation for the
barriers of early detection or organized screening
programs, except that the internal motives of the
individual(s) may hinder the intent to do so for many
reasons. A Middle Eastern study from Palestine that
was conducted as a population-based study to survey
individuals who had performed screening using
colonoscopy or fecal occult blood testing (FOBT),
recognized several factors that were attributed as
barriers to this, namely demographic, health,
resource-related and personal reasons.(8) Our study
intended to explore some of those barriers of early
detection with the help of a survey conducted
among the Saudi general population.

METHODS
The study consisted of a survey that was distributed
to patients or their companions attending the
Internal Medicine Centre Outpatient Clinics, a tertiary
hospital in Jeddah, the Western Region of Saudi
Arabia, for the period of January 2012 to
December 2012.

The questionnaire: It was self-administered, designed
by the principal author, and the responses were kept
simple and limited to a maximum of three choices
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(Appendix 1). Its aim was to evaluate the respondent’s
current knowledge about the idea of early detection
of CRC, by using the simple recollection of knowledge.
The options of diagnosis mentioned were not chosen
based on any particular guidelines, rather they were
given in the questionnaire to critically examine the
respondents best choice based on their actual
knowledge whether it was correct or incorrect.
The questionnaire was handed out to participants of
the study by eight female medical students, who
participated both in their distribution and collection.
They were final year medical students who had
knowledge about the contents of the questionnaire
and the diagnostic tests within its contents. They
helped to assure the completeness of answers and for
clarification of questions, without interfering with or
influencing the respondents’ answers. The question-
naire comprised of a single page of questions,
presented in the Arabic language, and related to age,
gender, background, education, the individual’s desire
to participate in a screening program for colon cancer
-if available- their choice of screening method, and
the reason behind this choice. Every participant’s
identity was kept anonymous and the questionnaire
was reviewed for completeness when handed back
to the students. It had one main criterion to examine
and therefore, it was decided that validation was
not needed.

Inclusion criteria: Adults over the age of 18 years. This
age was chosen to represent individuals who could
participate in providing sensible discussion about the
benefits of early screening for colon cancer,
independently agree to participate in the study, and
have the ability to complete the questionnaire form.

Exclusion criteria: This was refusal to participate in
the study, lack of the basic ability to read or write
(illiteracy), and the absence of 1–2 complete
answers making the questionnaire invalid for inclusion
in the final study. More emphasis was put on
completing the questions on age and educational
background. The study protocol was approved by
the Institutional Review Board of the International
Medical Center.

Sample size: Type 1 error was set at 5% with a power
set at 80%. The primary outcome was the awareness
of colon cancer and knowledge of screening, in which
there is no established rate in Saudi Arabia. From local
studies of cancer screening awareness, it was found
that awareness of prostate cancer screening was
reported in 12–22% of the population and 50–55%

for breast cancer.(9,10) Based on these studies that
identify the attitude of the population towards
screening similar to in our own study, the sample
size was calculated as 314 with a 5% margin of error.
Therefore, 600 questionnaires were planned to be
distributed upon initiation of the study.

Statistical tests: The statistical tests used to
summarize the demographics were frequency,
distribution and simple descriptive statistics.
They were used to show the central tendency of a
continuous variable using mean, range, and standard
deviation. To establish the difference between
categorical variables, this study used the chi-square
test and a two-tailed p-value was considered.
This study used an orthodox alpha level p-value of
,0.05 to define the statistical significance. IBM SPSS
Statistics version 20.0 (SPSS Inc., Chicago, Illinois,
USA) was used for data analysis.

RESULTS
Six hundred and nineteen questionnaires were
distributed to attendees of the Internal Medicine
Centre Outpatient Clinics. Due to missing values
collectively from all the variables of demographics and
the critical awareness questions, only 313 samples
(a response of 50.6%) were considered as having
complete responses that addressed the objectives of
the study, and were admissible for analysis (Table 1).
Among the group of respondents who had complete

Table 1. Basic demographics of the study
respondents.

Demographics Counts %

Inclusion Excluded 306 49.4
Included 313 50.6
Total 619 100.0

Age #45 yrs. 222 70.9
.45 yrs. 91 29.1
Total 313 100.0

Gender Male 128 40.9
Female 185 59.1
Total 313 100.0

Education Elementary 92 29.4
High school 88 28.1
University/
above

133 42.5

Total 313 100.0
Age Min Max Mean SD

18 73 39.01 12.48
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responses, 117 individuals (37.4%) had previously
heard about screening, while 196 individuals (62.6%)
had not. Furthermore, those who had previously heard
about colon cancer screening were questioned on
their awareness of five screening options: colono-
scopy, sigmoidoscopy with a fecal occult blood test,
barium enema, CT scan of the abdomen, and any
other method that was not mentioned but was known
to the respondent. Since the last choice had no
responses detected in the analysis, it was omitted
altogether. Colonoscopy and sigmoidoscopy were the
two most commonly heard methods of screening
(56.4% and 28.2% respectively), followed by CTscan
of the abdomen (25.64%) and barium enema
(21.37%) (Table 2).

On direct questioning of the respondents regarding
their own willingness to undergo a chosen method of
screening, 116 responses were collected. Of these,
73 were not willing to undergo screening, while 43

affirmed their willingness to undergo such screening.
Two options were offered to evaluate their choice,
which were invasive testing by endoscopy versus
noninvasive radiological testing. Their choices were
further analyzed to check if their choice was made
based on prior knowledge (50 respondents, 45.5%),
fear of performing the test (56 respondents, 50.9%)
or whether they were not convinced of the idea of
screening (four respondents, 3.6%) (Table 3). The
item related to "not believing in doing these tests" was
broad and was not further categorized to examine if it
was due to personal, cultural or religious justifications.

FACTORS ASSOCIATED WITH INCREASED
AWARENESS OF COLORECTAL CANCER
SCREENING
Further analysis to identify the factors related to
increased awareness of CRC showed that age and
gender (Table 4) had no statistically significant
association with increased awareness (p ¼ 0.526 and
p ¼ 0.221). However, education played a significant
role in increased awareness of CRC screening
(p ¼ 0.045).

Upon directly questioning the respondents whether
they would consider using invasive endoscopy
(colonoscopy or sigmoidoscopy with fecal occult
blood testing) or the noninvasive radiological methods
(barium enema or CT scan of the abdomen) for
screening, 55.3% of the group who chose to be
screened preferred colonoscopy and sigmoidoscopy
compared to 77.4% of those who preferred not to be
screened, choosing barium enema and a CT scan of
the abdomen instead (Table 5). Additionally, the group
having previous knowledge of CRC screening was
more statistically significant in favor of colonoscopy

Table 2. Methods of colon cancer screening
known to the study respondents.

Heard of colon
cancer? Counts %

Yes 117 37.4
No 196 62.6
Total 313 100.0

Counts n ¼ 117 %
Colonoscopy 66 56.41
Sigmoidoscopy 33 28.21
Barium enema 25 21.37
CT scan of
abdomen

30 25.64

Others 1 0.85

Table 3. Direct questions related to choice and reason for CRC screening.

Variables Counts %

Do you consider screening for yourself? Yes 43 37.4
No 72 62.6
Total 115 100.0

Do you prefer? Colonoscopy/sigmoidoscopy 35 35.0
Barium enema 65 65.0
Total 100 100.0

Answer is based on? Prior knowledge 50 45.5
Fear 56 50.9
Not convinced of its value 4 3.6
Total 110 100.0
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and sigmoidoscopy (61%), as compared to those who
were fearful of using this screening method, choosing
instead barium enema and CT abdomen (90.4%),
Table 5.

DISCUSSION
Screening strategies for cancer prevention are not
always limited by the resources available. It is rather
the factors of recipient and provider that help in
making this process successful such as personal
attitude towards screening and availability of the
appropriate screening methods. Individuals who are
candidates for undergoing CRC screening may have
prior knowledge to influence their decision, whether it
is based on the experiences of family and friends, or as
learned knowledge. Both are crucial elements that
may be sufficient to have a strong influence for
availing healthcare. Although Saudi Arabia has the
available resources for diagnostic and therapeutic
procedures, there is lack of a consistent organized

screening program for CRC screening. Overall, the
knowledge of the population is less than expected to
encourage the spread of screening behavior. This is
not a local phenomenon. Arab immigrants to the
USA were also noted to have a low rate of
screening.(11) A study by Qumseya et al., in the West
Bank of Palestine conducted an evaluation of this
screening obstacle in a population-based study that
resembled our study in a few domains. It surveyed a
population for their knowledge and experience with
CRC screening using colonoscopy or a fecal occult
blood test.(8)

Our study explored three main points through a
survey, which was applied using a cross-sectional
method. Firstly, awareness of CRC screening at the
time of the survey was questioned, whether any
related information was previously heard of, and if it
was known, what factors influenced that knowledge.
Age and gender were not sufficient to explain the
differences in knowledge, however, different

Table 4. Factors that influence the knowledge of colon cancer screening.

Heard of Colon Cancer?

Demographics vs Awareness Yes No Total X2 P-value

Age 18–25 yrs. Count 15 31 46 2.23 0.526
% 32.6% 67.4% 100.0%

26–35 yrs. Count 39 54 93
% 41.9% 58.1% 100.0%

36–45 yrs. Count 33 50 83
% 39.8% 60.2% 100.0%

.45 yrs. Count 30 61 91
% 33.0% 67.0% 100.0%

Total Count 117 196 313
% 37.4% 62.6% 100.0%

Gender Male Count 53 75 128 1.5 0.221
% 41.4% 58.6% 100.0%

Female Count 64 121 185
% 34.6% 65.4% 100.0%

Total Count 117 196 313
% 37.4% 62.6% 100.0%

Education Elementary Count 25 67 92 5.83 0.045*
% 27.2% 72.8% 100.0%

High school Count 36 52 88
% 40.9% 59.1% 100.0%

University/above Count 56 77 133
% 42.1% 57.9% 100.0%

Total Count 117 196 313
% 37.4% 62.6% 100.0%

*significant using chi-square test @ 0.05 level
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educational levels had an influence on the general
awareness of this topic. Ethnic differences were not
investigated in our study. However, studies on ethnic
minorities in the United States showed that significant
ethnic differences existed in risk perception with
regard to the different types of cancer after
controlling several factors, such as education, income,
employment, and others. In that study, the most
important factors that accounted for the high odds of
screening colonoscopy were African women, family
history of cancer, and a moderate-to-very-high risk
of perception.(12) McAlearney confirmed the same
findings, showing that under-recognition of the
endoscopic methods of screening was associated with
poor access to getting screened.(13) Medicare data, a
US medical insurance body, showed that 30.9% of
African American women were diagnosed with colon
cancer at an age of above 80 years compared to
39.8% of Caucasian women. This was translated into a
three-year overall survival rate of 56% and 62%,
respectively.(14) Qumseya et al., reported education
below secondary school level was associated with a
lower probability of accepting colonoscopy as a
screening method and increased age was associated
with decreased probability of accepting FOBT as a

screening method. Secondly, after posing a direct
question to the study respondents about their
personal decision to undergo screening versus not
undergoing screening, their responses were examined
in relation to their choice of whether it was an invasive
method or a less invasive method. It was shown
significantly that among the people who agreed to be
screened, colonoscopy or sigmoidoscopy with fecal
occult blood testing was chosen as a screening
method. Those who did not agree to be screened
chose a less invasive method, which was barium
enema or CT scan of the abdomen. Thirdly, the
decisions based on previous questions were further
analyzed and showed that prior knowledge of the
screening types of endoscopic and radiological
methods as well as personal fear of doing the test in
general, contributed to the decisions made. This study
also identified equal utilization of FOBTas a screening
method for both genders and the trend that
colonoscopy would be embarrassing to perform was
identified. Males were found to be more willing to do
colonoscopy and to be involved in colon cancer
screening. Overall in Qumseya’s study, a larger amount
of people were willing to undergo CRC screening
(n ¼ 1138, 84%) compared to the participants of our

Table 5. Choice of CRC screening based on personal choices.

Do you prefer?

Preference vs
Decision

Colonoscopy/
sigmoidoscopy

Barium
enema Total X2 P-value

Do you consider
screening for
yourself?

Yes Count 21 17 38 11.06 0.001*

% 55.3% 44.7% 100.0%
No Count 14 48 62

% 22.6% 77.4% 100.0%
Total Count 35 65 100

% 35.0% 65.0% 100.0%
Answer is
based on?

Prior
Knowledge

Count 25 16 41 27.90 ,0.001*

% 61.0% 39.0% 100.0%
Fear Count 5 47 52

% 9.6% 90.4% 100.0%
Not convinced
of value

Count 2 2 4

% 50.0% 50.0% 100.0%
Total Count 32 65 97

% 33.0% 67.0% 100.0%

*significant using chi-square test @ 0.05 level
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own study (n ¼ 43, 37.4%). Several factors that
minimized individual participation in CRC screening,
included lack of physician referrals to perform
screening, distrust in Western medicine, and a
fatalistic belief based on the notion that an individuals
destiny is God’s plan for them. Contrary to that, our
study reported a lower rate of individuals not being in
favor of screening due to lack of belief in the value of
the test (n ¼ 4, 3.6%). Living setting was also
examined and showed that urban area residents were
more likely to choose screening via colonoscopy over
other methods.

To promote screening for CRC with colonoscopy,
mailed brochures and videotapes explaining the
procedure have been found to be effective to enhance
screening in asymptomatic individuals going for a
general physical examination.(15,16) These efforts to
reinforce the ultimate target of a better screening
method by using a conventional, fully completed
colonoscopy, were associated with a lower death rate.
This was documented in the Canadian study by
Rabeneck et al., which stated that for every 1%
increase in the complete colonoscopy rate, the hazard
of death decreased by 3%.(17) However, a large
population study from USA estimated that twice as
many CRC deaths remained attributable to the non
use of colonoscopy, after controlling several factors
such as gender, age, and ethnicity.(18)

Our study was limited by its small sample size and lack
of assessment of confounders that arose due to
variable understanding of the questions in the
questionnaire, which affected the choice of screening
modalities. Another limiting factor of note was a
predominant contribution of female respondents in

the study due to cultural barriers felt by the female
medical students who distributed the questionnaires,
minimizing a more balanced contribution of respon-
dents from both genders. The hospital setting where
the survey was conducted may have also played
influential decisions on choices of screening.

Taken together as an initiative in Saudi Arabia, to raise
the overall awareness of this growing burden, great
effort is needed to publicize and give guidance on the
screening of CRC using general media, public schools,
and universities.

CONCLUSION
Motivation to perform a diagnostic procedure in order
to diagnose CRC at an early stage is of paramount
importance. This can be achieved by enhancing the
overall knowledge of the stage of development of
colon cancer, in conjunction with the procedure of
choice. There seems to be a deficiency of knowledge
with regard to CRC screening that is unrelated to age
or gender. A collective effort is needed to broadcast
this knowledge through media and public schools,
with a hope that it will alter the current aggressive
disease presentation in Saudi Arabia.
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Appendix

1) Are you: h Male patient , h Female patient

ةأرماةضيرمh,لجرضيرمh:تناله)1

2) Educational level: h Elementary, h Intermediate,
h High school, h University and above

ةعماجh,يوناثh,طسوتمh,ئيادتباh:يساردلاىوتسملا)2
3) Have you ever heard about early screening for

colon cancer: h Yes, h No

ةظيلغلاءاعملأامارولأركبملافشكلانعتعمسناقبسله)3
hمعن,hلأ

4) If your answer to the previous question is Yes,
please continue the questionnaire.

ثحبلالامكاءاجرلاهلاعاقباسلالاؤسلانعمعنكتباجاتناكاذا)4

5) Methods of early screening for colon cancer
that you know about is/are: h Colonoscopy,
h Sigmoidoscopy and Fecal occult blood
testing, h Barium enema, h CT scan of the
abdomen, h Other method that you may know
of (write it down)

:يهاهفرعتيتلاةظيلغلاءاعملأامارولأركبملافشكلالئاسو)5
hنولوقلاراظنمh,ةفاضلأابةيجرشلاةانقلاوميقتسملاراظنم
ءاعملأللمويرابلاةغبصبةعشاh,زاربلاةنيعيفمدلارابتخلأ
قبسيتلاريغةيصيخشتةليسوh,ةيعطقملانطبلاةعشاh,ةظيلغلا
)اهتباتكءاجرلا(اهركذ

6) Have you ever considered screening yourself for
colon cancer: h Yes, h No

لأh,معنh:ايصخشكلركبمفشكلمعبريكفتلاكلقبسله)6

7) Would you consider screening yourself for colon
cancer using: h Colonoscopy or sigmoidoscopy,
h Barium enema or CT scan of the abdomen.

نولوقللراظنمh:لامعتسأبايصخشكلركبمفشكلمعبلضفتله)7
ةيعطقمةعشاوأةغبصةعشاh,ميقتسملاوا

8) Did you choose your answer to the previous
question based on: h Previous knowledge of the
test, h Fear of doing Endoscopy, h Not convinced
of the idea of screening.

ةقباسةفرعمh:ىلعءانبهلاعالاؤسلاةباجلأكرايتخاناكله)8
عوضوملابعانتقلآامدعh,راظنملالمعنمفوخلاh,صحفلاب
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