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Abstract:

Objective: Colorectal cancer (CRC) is one of the top ranked cancers in Oman and the incidences of CRC have been
dramatically increasing in recent times. The aim of the study was to assess the level of knowledge of CRC and to
understand the level of awareness on CRC screening methods among undergraduate medical students.

Material and Methods: This was a cross-sectional study conducted in College of Medicine and Health Sciences, Oman
among the undergraduate medical students. The study was a survey based on a questionnaire consisting of 27 items
that addressed general risk factors, dietary risk factors, signs and symptoms, screening, and prognostic factors of CRC.
Statistical analysis was done using SPSS version 22.

Results: A total of three hundred and eighty-two (n=382) students from the premedical (45, 11.8%), preclinical (249,
65.2%) and clinical (88, 23.0%) years participated in the survey. In all the five categories, general risk factors, dietary risk
factors, signs and symptoms, screening and prognostic factors, the clinical students had better knowledge and awareness
compared to the lower academic year students.

Conclusion: There was low level of awareness among the premedical students, and had shown increased level of

awareness in subsequent academic years. Undergraduate teachings should focus more on factual knowledge, skills, and
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screening for colon cancer. Students need to actively participate in public awareness about CRC through community

programs in order to boost their knowledge. These initiatives by students can bring about changes in society as well.
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Introduction

Colorectal cancer (CRC) is the one of the leading
causes of cancer-associated deaths globally. It is one of
the top ranked cancers in Oman. In several Gulf countries,
such as Oman, Qatar, and Saudi Arabia, the incidence of
CRC in people under 40 years of age has been found to
be relatively high.'

The rate of mortality in Oman due to cancer has
increased during the last decade. According to the Cancer
Registry (Ministry of Health), in 2015, the crude incidence
rates for all cancers among Omanis were 63.91 per 100,000
for males and 74.88 per 100, 000 for females. CRC ranked
first among the male population with a frequency of 82 and
incidence rate of 10.95.%

The risk of developing CRC is affected by
environmental and genetic factors and personal history,
and includes such things as low socioeconomic status,
physical inactivity, unhealthy diet, smoking, obesity, and
inflammatory bowel disease.® Although genetic risk factors
cannot be changed, dietary and environmental factors can
be modified to reduce CRC risk

Most CRCs develop from primary tumours such as
adenomatous polyps. Chronic inflammatory bowel diseases
and family history of CRC play important roles in developing
CRC. Individuals with a family history of CRC have a 2.5
to 3 times greater risk of developing cancer.*

Regular health check-ups and screening help in the
early diagnosis of colon cancer. Routine screening can help
identify precancerous polyps or abnormal growths in the
colon or rectum, allowing their removal at an early stage
before they progress into cancer. Symptoms go unnoticed

in the early stages of colon cancer and they tend to appear
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as the cancer progresses. CRC screening should start at
age 45, as recommended by the American Cancer Society
for detection of CRC.’

Barriers to CRC screening include lack of a provider
recommendation, lack of awareness of the need to be
screened, fear, expense, competing priorities, inability to
take time off work if referred for a colonoscopy, and the
perceived undesirable nature of screening tests.’

Creating awareness of the risk factors and screening
procedure for CRC can play a crucial role in curbing the
incidences of cancer. Hence this study was done to assess
the level of knowledge and awareness of CRC among
the undergraduate medical students from the College of
Medicine, National University of Science and Technology
in order to provide data to assist in planning appropriate
changes to the related curricula and promoting community-
based educational activities.

The objective of the study was: Assess the level of
knowledge of CRC and to understand the level of awareness
on CRC screening methods among undergraduate medical

students.

Material and Methods

This was a cross-sectional study conducted with
undergraduate medical students at the National University
of Science and Technology, College of Medicine and Health
Sciences, Oman in 2019. The proposed study was reviewed
and approved by the Research and Ethics Committee
of COMHS (Register No: CMHS/REC/015/18/C).
Convenience sampling was done, and 382 students were

included who agreed to participate for the study.
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The purpose of the study and instructions related to
completing the survey forms were explained, and a self-
administered questionnaire created through Google Forms
sent to the participant’s emails.

The questionnaire was developed after reviewing
several similar studies. The questionnaire was designed to
address the respondents’ knowledge on colon cancer and
their awareness of CRC screening among undergraduate
students. The content and validity of the questionnaire
were evaluated using a Likert scale for relevance, clarity,
grammar/spelling, ambiguity, and sentence structure by
six subject experts at the university. The experts were
given a cover letter explaining the purpose of the study,
a description of the questionnaire and an explanation on
the content evaluation procedure. The experts were asked
to score each question as follows: Strongly agree -5,
Agree -4, Neutral -3, Disagree -2 and Strongly disagree
-1. The questions that got the lowest scores were asked
for deletion or revision. The six participants (students)
evaluated the questionnaire for feasibility, simplicity, and
time required to answer the questionnaire stated that the
questionnaire was easy to understand and easy to fill .The
Item-Content Validity Index (I-CVI) estimations for the 27
items ranged between 0.78 and 1.00 and were retained after
the evaluation of the panelists, indicating that these items
were considered clear, understandable, and relevant to the
questionnaire. The modified Kappa (K*) values for all items
were excellent (>0.75) and the Scale Content Validity Index
(S-CVI/Ave) was 0.89, confirming the content validity of
the questionnaire. The internal consistency of questionnaire,
Cronbach's alpha was 0.785.

The questionnaire consisted of 27 items distributed
in five sections. Section 1 consisted of eight questions that
focused on the general risk factors for development of

CRC, section 2 had four questions on dietary risk factors
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for development of CRC, section 3 had five questions
on the signs and symptoms of CRC, section 4 had four
questions on screening for CRC and section 5 consisted
of six questions on the prognostic factors of CRC. The
questions were all answered by yes, no or do not know.
For each right answer a score of ‘1’ was given, for a wrong
or don’t know answer the score was ‘0’. The overall total
sore and the scores for each domain were calculated. An
overall score of less than 13 was considered low and 14-27
was considered high.

Data were analyzed using SPSS version 22.
Descriptive statistics (The frequency with percentages and
mean for categorical variables) were used for the study
variables, and chi-square(X2) test was applied to establish

statistical significance.

Results

A total of three hundred and eighty-two (n=382)
students from the premedical (45, 11.8%), preclinical (249,
65.2%) and clinical (88, 23.0%) years participated in the
survey. Three hundred and fifty-two students (92.1%) were
female and thirty (7.9%) were male (Table 1).

Table 2 shows, 73.3% of students with low knowledge
score were premedical students and the percentage of
students with high score has increased in the successful
academic years with highest in clinical year’s student
(87.0%). The average mean score was high in clinical
year’s students 16.50 when compared to premedical and
preclinical years. The knowledge score across the different
academic years was found to be statistically significant with
p-value<0.001.

The mean was 13.97 among male students and 14.5
for female students, comparatively higher among female

students but not statistically significant (p-value=0.662).
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Table 1 Demographic characteristics

Students
Gender Premedical Preclinical Clinical Total
Number % Number % Number % Number %
Female 41 91.1 232 93.2 79 89.8 352 921
Male 4 8.9 17 6.8 9 10.2 30 7.9
Total 45 100 249 100 88 100 382 100

Table 2 Knowledge score percentage distribution of

medical students

Premedical Preclinical Clinical
Knowledge
score students students students
(%) (%) (%)
Low 73.3 36.1 12.5
high 26.7 63.9 87.5
100 100 100

Table 3 shows that the knowledge of general risk
factors for colon cancer was higher among the clinical year
students. The knowledge score for general risk factors
across the years was statistically significant. There was
not much difference between the premedical and preclinical

years with p-value=0.708.

Table 3 General risk factors- knowledge score among

students of different academic years

Students Number Mean p-value
Premedical 45 3.62

Preclinical 249 3.82 <0.001
Clinical 88 4.90

Total 382 4.05

As shown in Table 4, the knowledge of dietary
risk factors that can cause colon cancer was found to be
high in the clinical year students. The preclinical students

had slightly better knowledge than the premedical year
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students, but the difference was not statistically significant.
(p-value=0.552).

Table 4 Dietary risk factors- knowledge score among

students of different academic years

Students Number Mean p-value
Premedical 45 1.51

Preclinical 249 1.67 <0.001
Clinical 88 2.19

Total 382 1.77

Table 5 shows that the knowledge concerning the
signs and symptoms of colon cancer was low among
premedical students with a mean score of 2.38. The
mean score of the premedical students was lower to both
preclinical (p-value=0.020) and clinical (p-value=0.010)
students. The average mean between preclinical and
clinical year students did not show much difference.
(p-value=0.106).

Table 5 Signs and symptoms- knowledge score among

students of different academic years

Students Number Mean p-value
Premedical 45 2.38

Preclinical 249 3.01 <0.001
Clinical 88 3.38

Total 382 3.02
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Table 6 shows that the clinical students had better
knowledge about colon cancer screening when compared
to the preclinical and premedical students, with statistically
significant p-values=0.020 and =0.006 for the preclinical
and premedical students, respectively. The average mean
between premedical and preclinical was not statistically

significant with p-value=0.329.

Table 6 Screening of colon cancer- knowledge score

among students of different academic years

Students Number Mean p-value
Premedical 45 2.00

Preclinical 249 2.18 0.004
Clinical 88 2.43

Total 382 2.21

Table 7 shows that the clinical students had better
knowledge on the prognosis of colon cancer than both
premedical and preclinical students with p-value<0.001.
The average mean score of preclinical students was high

when compared to premedical students (p-value=0.006).

Table 7 Prognostic factors- knowledge score among

students of different academic years

Students Number Mean p-value

Premedical 45 1.38

Preclinical 249 2.21 <0.001

Clinical 88 3.50

Total 382 2.41
Discussion

This study intended to understand the level of
knowledge and awareness of CRC among our medical
students. It was observed that the knowledge on CRC
increased with advancing academic year. The premedical

students had low knowledge, which improved in the
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preclinical year students and still higher in the clinical
year students similar findings were observed in a study
conducted by Villareal-Garza et al.” In our study 73.3%
of the premedical students had low levels of knowledge
and 87.5% of the clinical year students had high levels
of knowledge. This was comparatively higher than the
study by Min-Yi Wang et al.® A study by Loo et al showed
64.9% of university students had low levels of knowledge
and female students had higher levels of knowledge than
males®; female students performed better than males in our
study.

A shortage of specialist doctors and inadequate
promotion of community awareness program could be the
reason for lack of awareness about CRC and screening
modalities among patients; these barriers could certainly be
associated with insufficient knowledge among this sample of
students representing the population. A community-based
survey on colon cancer conducted in Oman found that most
people were unaware of modifiable risk factors, with more
highly educated people having better knowledge than other
groups.’ Knowledge about CRC screening among medical
students was inadequate"; similar finding were observed in
the current study, premedical students had low knowledge
of CRC.

Smoking, alcohol intake, increased body weight
and inflammatory bowel diseases such as ulcerative colitis
are important risk factors in the development of CRC.
Non-modifiable risk factors include family history of CRC
or genetic mutations. Clinical year students were aware of
these risk factors with a mean score of 4.90 when compared
to premedical and preclinical who had mean scores of 3.62
and 3.82, respectively. Regarding knowledge of CRC risk
factors, clinical year students in our study (61.2%) had better
knowledge when compared to 36.1% poor knowledge and
47.4% fair knowledge in a study conducted at Jordan.”

Diet plays a very important role in maintaining

a heathy gut. Red meat intake, alcohol intake, and low
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intake of vegetable and fruit are reasonably associated
with increased risk of CRC. Antioxidants such as Vitamins
A, C, and E, Beta carotene and selenium, calcium and fish
oil are all protective against CRC. It is a matter of concern
to see that most of the students were not aware of these
dietary factors. The rates of correct answers on dietary
risk factors were 38.4%, 42.6% and 54.8% among the
premedical, preclinical and clinical years, respectively. Wang
et al study also showed students had sufficient knowledge
about dietary factors that influence CRC." Another study
conducted in a primary care setting for general public by
the Muscat governorate found that most of them were not
aware of heathy eating habits as being protective against
CRC. ™

The current incidence of CRC is high in Oman, and
is increasing every year both here and in the other Gulf
Cooperation Council countries. Ignorance of the CRC risk
factors could be one of the reasons for this fact.

Awareness of signs and symptoms is important in
prevention of CRC. Earlier the cancer is detected better
will be the long-term prognosis. The warning signs of CRC
that need to be watched for are a change in bowel habits
that lasts for more than a few days, rectal bleeding with
bright red blood, dark stool, cramping or abdominal pain
and unintended weight loss. The preclinical and clinical year
students had better knowledge of the signs and symptoms
of CRC with correct answers response of 60.6% and 67.5%,
respectively. This was comparable with Mansour-Ghanaei
et al. study.”

CRC screening plays an important role in reducing
mortality. Oman reports CRC as the second-most
common cancer (10.9%) among males, the third among
females (7.5%) and about 11.2% of the total global
cancer incidence. Low prevalence of screening may be
due to less motivational activities organized by the local
government and also may be due educational barriers and

behavioural patterns among the population.'® CRC screen-
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ing program can be augmented by educating health care
students and personnel’s about the relevant tests and their
appropriate application. It is advisable that these medical
students, as future physicians, should develop skills and
adopt appropriate guidelines early in their careers. Hence
imparting knowledge about screening practices and
guidelines for CRC will help to prevent the risk and minimize
the future burden of CRC.

Regular CRC screening should begin no later
than the age of 50, and should be done regularly by an
appropriate method up to 75 years of age. Screening tests
like faecal occult blood tests should to be done every year
as part of a yearly check-up and a colonoscopy should
be done every 10 years."” In the present study knowledge
of CRC screening increased progressively with succeeding
academic years, an average correct response rate of 66.1%
among the clinical year students, 50.5% and 55.7% in the
premedical and preclinical students, respectively; similar
findings have been documented in Boehler et al. study. "

Lack of awareness, inadequate knowledge of CRC,
and not recognizing CRC as a serious health problem are
barriers to screening for CRC." Recognizing the knowledge
deficit of medical students could help teachers to incorporate
the important information about CRC and improve teaching
strategies to enhance student learning outcomes.”

Old age, male gender, ulcerative type lesions,
polypoid lesions, involvement of adjacent structures and
lymph nodes and carcinoembryonic antigen (CEA) levels
are all the factors that influence the prognosis of CRC.?' The
pathological features, size and type of the primary tumour
and lymph node involvement were linked with survival
outcome.” The knowledge of prognostic factors was high
in our study in the clinical year students .The rate of correct
answers was very low among the premedical students at
22.8%, and increased with the advancement of academic
year to 37.7% in the preclinical and 60.1% in the clinical

year students.
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Higher survival rates in CRC patients with higher
level of education can be attributed to their awareness
of the importance of healthy diet and lifestyle. Education
level also determines economic status and their ability
to access to medical centres is better. Insufficient
knowledge and awareness of self-care and screening
programs necessitates intervention, control, and prevention
programs.®

The incidence of CRC in Oman is increasing and
not enough national screening programs for CRC are being
conducted regularly. Incorpoartion of health promotion and
strengthening the awareness of CRC through education and
screening modalities in the curriculum of medical schools
will become crucial ****

In our study both premedical and preclinical students
had inadequate knowledge of CRC and its screening
methods, which may be because of less exposure to clinical
training when compared to clinical year students.

The present study highlights the gap in the
knowledge of colon cancer among the medical students.
The educators need to take corrective measures for overall
improvement in knowledge and emphasize awareness
on screening methods of CRC. Medical students are the
doctors of tomorrow hence proper training can help them
in early diagnosis and this can attribute to better survival

of patients.

Conclusion

The knowledge regarding CRC and its screening
techniques was unsatisfactory, especially among the
premedical students, and increase in the level of knowledge
was seen in successive years. It is important to review
the curriculum and teaching methodologies so that more
focus is given for scientific knowledge, practical skills and
screening procedures of CRC in the early academic years.
This can also be achieved in every medical institution by

promoting CRC awareness activities involving the students.
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Such activities will help students gain practical knowledge

and skills and as well benefit the people in the community.
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