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Abstract Colorectal and stomach cancers are the top ranking
cancers in Oman. Most of the patients are diagnosed at ad-
vanced disease stages. The aim of this study is to explore the
knowledge of risk factors, symptoms and the time needed to
seek medical care for stomach cancer and colorectal cancer
(CRC) among Omani participants attending 28 local health
centres (LHCs) in the governorate of Muscat, the capital city
of Oman. The Bowel Cancer/CRC Awareness Measure
(CAM) questionnaire (translated into Arabic) was used to col-
lect data from Omani adult participants (aged 18 years and
above) who attended the LHCs during the study period.
There was a total of 405 participants in the study out of the
500 who were invited (response rate = 81%). The most
recognised risk factors were excessive drinking of alcohol
(73.1%) and smoking (70.6%); the least recognised were do-
ing less exercise (37.3%), eating food which was high in salt

(26.8%) and a diagnosis of diabetes mellitus (24.9%).
Multinomial logistic regression showed that young partici-
pants recognised more risk factors than older participants;
highly educated participants recognised more risk factors than
the less-educated and married participants recognised more
risk factors than single participants. Participants with a high
level of education were more likely to identify signs and
symptoms of stomach cancer and CRC than less-educated
participants. Multinomial logistic regression showed women
were more likely than men to report barriers to seeking med-
ical help (fear, difficulty in arranging transport, worried what
the doctor might find). Also, participants with less education
were more likely to report barriers than the highly educated
(worried about wasting the doctor’s time, difficulty in arrang-
ing transport, did not feel confident talking about symptoms,
embarrassed, scared, worried what doctor might find). The
majority of participants (93.6%) were not aware of any CRC
screening programme or had undergone any screening (98.3)
for CRC. Only 52.6% of participants would have a colonos-
copy if the doctors advised; the main reasons for refusal were
embarrassment (40.0%), lack of trust in the doctors (33.3%)
and religious or culture beliefs (21.3%). Around 39% of par-
ticipants would prefer to have their colonoscopy examination
abroad. There is an urgent need to increase the public’s aware-
ness of stomach cancer and CRC in Oman, particularly with
evidence emerging of an increase in the incidence. School
curriculums could include sessions on cancer education and
the information be reiterated to students periodically. A strat-
egy to establish a CRC screening programme in Oman might
be paramount as the incidence of CRC increased.
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Introduction

In 2015, the World Health Organisation (WHO) ranked colo-
rectal cancer (CRC) and stomach cancer as the third and
fourth, respectively, highest causes of death due to cancer after
lung and liver cancers [1]. The overall incidence rates of CRC
have increased in economically transitioning countries, partic-
ularly among men, compared to developed countries [2]. In
the USA, CRC ranks as the third highest, after prostate and
lung cancers, for newly diagnosed cases of cancer in men and
for women it is the third behind breast cancer and lung cancer
[3]. Among the countries of the Gulf Cooperation Council
(GCC), including Oman, stomach cancer and CRC are among
the most commonly diagnosed types of cancer, with approx-
imately 60% of CRC patients and 49% of stomach cancer
patients presenting in the advanced stages of the disease at
the time of diagnosis [4].

Poor public awareness has been considered as the predom-
inant reason for the delay in presentation with early cancer
symptoms, ultimately leading to a poor cancer survival rate
[5]. It has been found that poor public knowledge of early
cancer symptoms and negative beliefs, such as Bscared about
what the doctor might find^ and Bworried about wasting
the doctor’s time^, delays individuals in seeking medi-
cal help, particularly if the symptoms are atypical in nature
[6]. Furthermore, sometimes members of the public misinter-
pret stomach cancer and CRC symptoms to non-medical
causes or they may present to their doctors with non-specific
symptoms such as abdominal pain, tiredness and rectal bleed-
ing which could further delay their diagnosis [7].

Even with obvious symptoms, such as rectal bleeding,
which is considered an alarming symptom, patients still sel-
dom report these to the doctor as they assume that these symp-
toms are benign and do not require immediate attention [8].
Furthermore, the symptoms of stomach cancer and CRC are
largely non-specific and doctors face considerable challenges
when determining which symptoms warrant urgent attention,
referrals and investigations [9].

The time taken in seeking medical help was found to be
shorter in patients who perceived their first symptoms as seri-
ous and disclosed them to the doctors [10, 11]. Thus, it has
been found that raising public awareness of the warning
symptoms of cancer and encouraging them for prompt presen-
tation could reduce patient attributable delay in the diagnosis
and decrease the mortality [12, 13]. There is currently no
screening programme for stomach cancer, however, the U.S.
Preventive Services Task Force (USPSTF) recommends
screening for CRC using faecal occult blood testing, sigmoid-
oscopy or a colonoscopy in adult patients, beginning at the age
of 50 years and continuing until the age of 75 [14].

Oman is a developing country located at the south-eastern
tip of the Arabian Peninsula and is administratively divided
into four governorates and seven regions. In 2010, the national

census recorded a total population of 2.7 million, of which 1.9
million were Omani [15]. Approximately 35% of Omanis
were found to be below 15 years in age and only 3.5% were
above 65 years old (median age 22 years). Also, approximate-
ly 21% of the total population of Omanis were found to reside
in the capital city, Muscat, making it the most populated city in
the country [15].

In Oman, cancer is the second highest cause of death and
the third highest cause of loss of disability-adjusted life years
(DALYs) [16]. Data from the National Cancer Registry
(NCR) shows that the total number of cancer cases registered
in Oman in 2013 was 1361. Of these, 1242 (91.2%) were
among Omanis, 100 (7.4%) were non-Omanis and 19
(1.4%) were cases of carcinoma in situ [17]. The overall me-
dian age at time of cancer diagnosis for both male and female
was 54 years old. However, this was higher in men (median
age 60 years) compared to women (median age 50 years). In
2013, the crude incidence rates for all cancer cases among
Omanis were 54.6 per 100,000 for men and 59.9 per
100,000 for women. The age standardised rate, adjusted to
the world standard population, was 88.8 per 100,000 for males
and 87.3 per 100,000 for females [17].

CRC is ranked as the most prevalent type of cancer diag-
nosed in men and second in women (after breast cancer) in
2012 [17]. The incidence of CRC has increased dramatically
over the past 15 years. There were 109 patients diagnosed
with CRC in Oman in 2013 [17]. Also, Oman has the highest
incidence of stomach cancer among men and women com-
pared to other GCC countries [18, 19]. Data from the NCR
indicated that the total number of stomach cancer cases was
the second highest in men (after CRC) and third in women
(after breast cancer and CRC) in 2013. A total of 80 patients
were diagnosed with stomach cancer in Oman in 2013 [17].

A recent study conducted in Oman showed that the major-
ity of patients with CRC tend to present in the advanced stages
of the disease (stage III and stage IV) and at a younger age
(below the age of 40 years). Furthermore, there are no national
screening programmes for CRC in Oman [19]. To the best of
our knowledge, there are no previous studies conducted in
Oman which have focused on exploring public knowledge
of risk factors, symptoms and the time needed to seek medical
help for stomach cancer and CRC.

Methods

Tool Used to Measure Stomach and CRC Awareness

The Bowel Cancer/CRC Awareness Measure (CAM) ques-
tionnaire is a validated standardised questionnaire developed
by the University College London and Cancer Research UK
to measure CRC awareness in the general population [20].
The questionnaire includes several items that measure the
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awareness of CRC risk factors. The questionnaire also in-
cludes common warning signs of CRC symptoms, anticipated
time before seeking medical help and the perceived barriers to
presentation. The perceived barriers to seeking medical help
were further categorised into emotional, practical and services
barriers [20]. Two additional risk factors for stomach cancer,
such as infection with H-pylori and family history of stomach
cancer, were added to the Bowel Cancer/CRC questionnaire.

The Bowel CAM has been found to meet the accepted
psychometric criteria for reliability and construct validity.
The internal reliability and test-retest reliability of the Bowel
CAM were found to be high (Cronbach’s α = 0.84, test-retest
reliability r = 0.70) [21]. The author of the Bowel CAM was
contacted and the permission to use the questionnaire in our
study was obtained. The questionnaire was translated from
English to Arabic and back-translated into English by several
people proficient in both languages.

Before embarking on data collection, a pilot study was
conducted on the first 50 respondents to assess the reliability
of the Arabic version of the questionnaire. Based on the
standardised items, the Cronbach’s alpha of the questionnaire
from the pilot study for overall Bowel and stomach CAMwas
0.84 (risk factors cancer = 0.84, signs and symptoms = 0.87,
barriers to seek medical help = 0.81) which shows as high a
reliability as the original questionnaire.

Sample Size Calculation

A previous study conducted in the Omani community inves-
tigating the public’s awareness of warning signs and symp-
toms of cancer showed that the average cancer awareness
among the respondents was 40.6% for all nine items of the
CAM [22]. Based on the above literature on cancer awareness,
a precision of 5% and taking into consideration a 5% alpha
error, it was calculated that the minimum subjects needed for
this study was 382. However, as this study is survey-based, so
as to overcomemissing data and non-respondents, we decided
to distribute 500 questionnaires.

Recruitments of Participants

Local health centres (LHCs) are the main entry point for
healthcare services in Oman. There are 28 LHCs in the gov-
ernorate of Muscat, the capital city of Oman, providing pri-
mary healthcare services to people in specified catchment
areas. Muscat can be regarded as a good representative of
the Omani population, as its residents come from all over
Oman. In order to cover the whole ofMuscat, we have includ-
ed all LHCs in our study and the subjects were recruited by
obtaining systematic random sampling technique according to
the adult population in each LHC catchment area.

Letters requesting the involvement of the LHCs were sent
to the medical officers in charge. The co-authors (AJ, AT, AM)

were trained to distribute and collect the questionnaires from
the study participants. All adult patients and their attendees
(age ≥ 18 years) attending the LHCs during the study period
were invited to participate in the study. The aims of the study
were explained to the participants by the co-authors.
Participants who agreed to take part in the study and who
could read and write were asked to sign a consent form and
complete the questionnaire while waiting to see the doctor.
The participants were also assured of the confidentiality of
the collected data. Very sick patients, emergency cases and
illiterate participants were excluded. The study was conducted
between 15th December 2015 and 17th January 2016.

Statistical Methods

Data were analysed using the Statistical Package for the Social
Sciences (SPSS), version 22 (IBM Corp, Chicago, Illinois).
Descriptive statistics of the participants’ socio-demographics
and a score for the recognition of risk factors, symptoms and
reported barriers for stomach cancer and CRC were calculat-
ed. The chi-square test was used to find associations between
the demographic factors and risk factors and symptoms and
reported barriers nominal variables. Multinomial logistic re-
gression analysis was carried out to adjust the factors.

Results

A total of 405 individuals participated in the study out of the
500 who were invited (response rate = 81%). There were 169
(41.7%) male participants and 236 (58.3%) female partici-
pants. Their ages ranged from 18 to 60 years old. The overall
mean age of participants was 34.6 ± 5.1 years. The majority of
participants (71.8%) were married and nearly half had com-
pleted university and postgraduate education (47.9%). A small
subset of the participants (20.5%) had a family history of
cancer (Table 1).

Recognition of Stomach Cancer and CRC Risk Factors

Overall recognition of risk factors by the participants for stom-
ach cancer and CRC varied from 24.9–73.1%. The most
recognised risk factors were excessive drinking of alcohol
(73.1%), followed by smoking (70.6%), eating preservative
products (62.4%), obesity (47.8%), a Helicobacter pylori in-
fection (42.6%), eating food low in fibre (38.7%), doing less
exercise (37.3%), a family history of stomach cancer or CRC
(32.7%), eating food high in salt (26.8%) and having diabetes
mellitus (24.9%) (Fig. 1).

In the multinomial logistic regression model, age group,
level of education and marital status were significantly asso-
ciated with the recognition of risk factors for stomach cancer
and CRC. The younger age groups were more likely than the
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older groups to recognise that a high intake of salty food is a
risk factor (OR = 2.80, 95% CI 1.12–6.99) (Table 2).

Participants with a high level of education (university and
postgraduate) were more likely than literate to recognise the
following as risk factors for stomach cancer and CRC: Bhaving
a family history of cancer^ (OR = 4.0; CI 1.90–8.44),
Bsmoking^ (OR = 5.80; 95% CI 2.68–12.56), Bexcessive
drinking of alcohol^ (OR = 7.94, 95% CI 3.50–18.06), Beating
food high in salt^ (OR = 3.03; 95%CI 1.30–7.05), Beating food

with low fibre^ (OR = 3.33; 95% CI 1.50–7.41), Beating food
with more preservative products^ (OR = 9.22; 95% CI 3.12–
27.26), Binfection with H. pylori^ (OR = 10.81; 95% CI 3.64–
32.17) and Bobesity^ (OR = 4.17; 95%CI 1.96–8.88) (Table 2).

Also, participants with a school education were more likely
than the literate participants to recognise the following as risk
factors for stomach cancer and CRC: Bsmoking^ (OR = 2.18;
95% CI 1.05–4.49), Bexcessive drinking of alcohol^
(OR = 2.58, 95% CI 1.23–5.39), Beating food high in salt^
(OR = 2.49; 95%CI 1.03–6.04) and obesity: (OR = 1.01; 95%
CI 1.01–4.53) (Table 2).

Married participants recognised more than single partici-
pants the following as risk factors for stomach cancer and
CRC: Bhaving a family history of cancer" (OR = 0.51; 95%
CI 0.27–0.97) and Binfection withH. pylori^ (OR = 0.29; 95%
CI 0.12–0.72) (Table 2).

Recognition of Stomach Cancer and CRC Symptoms

The recognition of signs and symptoms of stomach cancer and
CRC varies from 33.8–55.1%. The level of recognition is high
with symptoms of Bpallor and fatigability^ (55.1%) followed
by Bblood in the stool^ (53.2%), Bblood in the vomit^
(50.0%), Bnausea and vomiting^ (48.3%), Bunexplained
weight loss^ (48.0), Balternative diarrhoea and constipation^
(42.0%), Bfrequent bloating and flatulence^ (36.8%) and
Bearly satiety and abdominal fullness^ (33.8%) (Fig. 2).

In the multinomial logistic regression model, gender and
education level were significantly associated with the recog-
nition of stomach cancer and CRC symptoms (see Table 3).
Men were more likely to identify the symptom of Bfrequent
bloating and flatulence^ compared to women (OR = 2.54;
95% CI 1.21–5.34) (Table 3).

Table 1 Distribution of
socio-demographic vari-
ables (n = 405)

Variables Number (%)

Gender

Male 169 (41.7)

Female 236 (58.3)

Age (years)

18–29 140 (34.5)

30–39 173 (42.7)

≥ 40 92 (22.8)

Marital status

Single 100 (24.7)

Married 291 (71.8)

Divorced/widow 14 (3.5)

Education

No formal education 84 (20.7)

School education 127 (31.4)

University and PG 194 (47.9)

Family history of cancer

Yes 83 (20.5)

No 322 (79.5)

PG postgraduate
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Participants with a high level of education (university and
postgraduate) were more likely than the literate participants to
identify the following as risk factors for stomach cancer and
CRC: Bunexplained nausea and vomiting^ (OR = 5.41; 95%
CI 2.02–14.51), Bblood in stool^ (OR = 9.62; 95% CI 3.26–
28.27), Bblood in the vomit^ (OR = 6.96; 95% CI 2.63–
18.41), Bearly satiety and abdominal fullness^ (OR = 3.71,
95% CI 1.57–8.74), Balternative diarrhoea and constipation^
(OR = 4.77; 95% CI 1.93–11.78), Bfrequent bloating and
flatulence^ (OR = 2.69; 95% CI 1.14–6.36), Bunexplained
weight loss^ (OR = 4.55; 95% CI 1.95–10.66) and Bpallor
and fatigability^ (OR = 7.19; 95% CI 2.78–18.58) (Table 3).

Also, participants with a school education were more likely
than the literate participants to recognise the following as risk
factors for stomach cancer and CRC: Bblood in the vomit^
(OR = 3.42; 95% CI 1.29–9.01), Bunexplained weight loss^
(OR = 2.61; 95% CI 1.08–6.32) and Bpallor and fatigability^
(OR = 3.03; 95% CI 1.18–7.79) (Table 3).

Perceived Barriers to Seeking Medical Help for Stomach
and CRC

Most participants would seek medical help within the first
week after noticing a possible cancer symptom, such as blood
in the vomit (n = 387, 97.7%), blood in the stool (n = 380,
96.0%), unexplained nausea or vomiting (n = 368, 94.1%),
alternative diarrhoea and constipation (n = 303, 81.0%), pallor
and fatigue (n = 294, 75.2%), early satiety and abdominal
fullness (n = 280, 73.9%), frequent bloating and flatulence
(n = 266, 71.7%) and unexplained weight loss (n = 230,
62.8%).

Participants reported several barriers to seeking medical
help for possible stomach cancer and CRC symptoms includ-
ing: Bbusy/don’t have time to go to the doctor^ (57.3%),
Bworried what the doctor might find^ (56.2%), Bmany other
things to worry about^ (50.6%), Bscared^ (46.5%), Bdifficult
to make an appointment^ (43.2%), Bembarrassed^ (33.2%),
Bdifficulty talking to the doctor^ (28%), Bwould not feel con-
fident talking about symptoms^ (27.9%), Bdifficulty in arrang-
ing transport^ (22.3%) and Bworried about wasting the doc-
tor’s time^ (16.6%) (Fig. 3).

A multinomial logistic regression model showed that
the barriers to seeking medical help were significantly
associated with gender, age and the education level of
the participants. Women were more likely than men to
report the following barriers to seeking medical help:
Bscared^ (OR = 0.40; 95% CI 0.26–0.63), Bdifficulty
in arranging transport^ (OR = 0.36; 95% CI 0.20–0.64) and
Bworried what the doctor might find^ (OR = 0.53; 95% CI
0.34–0.83) (Table 4).

Older participants reported more barriers to seeking medi-
cal help compared to the younger participants because of
Bdifficulty in making an appointment^ (OR = 0.41; 95% CIT
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0.22–0.78) Also, older participants reported more barriers to
seeking medical help because of Bdifficulty in making an
appointment^ compared to the middle age participants
(OR = 0.41; 95% CI 0.22–0.78). They also reported higher
levels of the Bdifficult to talk^ barrier compared to the middle--
aged participants (OR = 0.49, 95% CI 0.26–0.93). On the other
hand, young participants reported more barriers than older par-
ticipants for: Bmany other things to worry about^ (OR = 1.91;
95% CI 1.01–3.62) and Bdifficulty in arranging transport^
(OR = 2.32; 95% CI 1.06–5.06) (Table 4).

Participants with no formal education were more likely
than university educated and postgraduate participants to per-
ceive the following as barriers to seek medical help: Bworried
about wasting the doctor’s time^ (OR = 2.52; 95% CI 1.17–
5.43), Bdifficult to talk^ (OR = 2.29; 95% CI 1.2–4.30),
Bdifficulty in arranging transport^ (OR = 2.44; 95% CI
1.25–4.77) and Bwould not feel confident talking about
symptoms^ (OR = 2.07; 95% CI 1.12–3.81). Also, partici-
pants with school education were more likely than university
educated and postgraduate participants to perceive the follow-
ing as barriers to seeking medical help: Bembarrassed^
(OR = 1.76; 95% CI 1.07–2.92), Bscared^ (OR = 1.84; 95%
CI 1.12–3.01), Bworried about wasting the doctor time^
(OR = 2.96; 95% CI 1.54–5.71), Bdifficult to talk about^
(OR = 2.43; 95% CI 1.41–4.17), Bdifficulty in arranging
transport^ (OR = 1.86; 95% CI 1.02–3.39, Bworried what
the doctor might find^ (OR = 2.03; 95% CI 1.22–3.37) and
Bwould not feel confident talking about symptoms^
(OR = 1.85; 95% CI 1.08–3.16) (Table 4).

Recognition for CRC Screening

The majority of participants (70.6%) had not heard about the
CRC screening, were not aware about any methods for CRC
screening (93.6%) or had undergone any CRC screening
(98.8%). Only 52.6% of participants would have a colonos-
copy examination if the doctor advised them due to suspicion
of a CRC diagnosis. Of those who were not in favour of
having a colonoscopy examination, the reasons given were
feelings of embarrassment (40.0%), lack of trust in the doctors
carrying out the procedure (33.3%) or due to religious and
culture beliefs (21.3%). Approximately, 39% of participants
would prefer to have a colonoscopy examination abroad
(Table 5).

Discussion

To the best of our knowledge, there are no previous studies
conducted in Oman which have focused on measuring the
public’s knowledge and awareness levels of stomach cancer
and CRC, concentrating on the risk factors, symptoms and
barriers to seeking medical help and the perceptions of CRC
screening. Most participants recognised that excessive drink-
ing of alcohol and smoking are risks for stomach cancer and
CRC, however, less recognised that a healthy lifestyle (eating
a high fibre diet, eating food which is low in salt, taking part in
physical activities), having a family history of cancer or a
diabetes mellitus diagnosis could be also risk factors. In
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Arabic countries including Oman, the behavioural risk factors
for cancer, such as unhealthy diets, lack of physical activity
and obesity, are prevalent and have reached an alarming level,
but the policy to respond to this increase has been ineffective
for several years [23]. Thus, many people in Oman and
other GCC countries might still be unaware of the CRC
risk factors, which could contribute to the increased
incidence level [4, 17].

The overall recognition level of common possible symp-
toms of stomach cancer and CRC was below 56%, indicating
a general lack of public knowledge and awareness. A previous
study conducted in Oman also showed that the public’s aware-
ness of symptoms for the most common type of cancer was
less than 50%.6 Furthermore, other similar studies conducted
in developed countries have shown similar findings [24, 25].
A better level of recognition and knowledge of cancer symp-
toms will promote seeking medical help early and reduce the
cancer delay and the mortality rate [13]. The finding that many
patients in Oman and in GCC countries presented in the
advanced stages of CRC (stage III and stage IV) at the
time of diagnosis might be related to poor knowledge of
the symptoms, leading to a delay in seeking early med-
ical help [4, 19]. Though it should be noted that the delays
in cancer diagnosis may occur throughout the different
levels of the healthcare system (patient, doctor, the system
itself), poor levels of awareness of early cancer symptoms
has been considered the predominant reason for these
delays in diagnosis [26].

The young participants and participants with a high level of
education in this study were more likely than the older partic-
ipants and participants with less education to recognise the
risk factors and symptoms of stomach cancer and CRC. A
previous study conducted in Oman to measure general aware-
ness of common cancer signs and symptoms showed similar
findings [6]. Also, another study conducted in the UK showed
that the awareness levels of a poor lifestyle as risk factor for
CRC was lower in participants less than 50 years old and in
participants with a low level of education [27]. Indeed, the
mortality rates from CRC have been found to decrease with
the increasing years spent in education [28]. Individuals with a
high level of education are more likely to adopt a healthy
lifestyle and to engage in physical activity, eat a healthy diet,
use hormone replacement therapy and participate in CRC
screening than those with less education [29].

The finding in this study that married participants, com-
pared to single participants, recognised more risks factors for
stomach cancer and CRC such as Bhaving a family history of
cancer^ and Binfection withH. pylori^might be due to the fact
that married participants are usually older and havemore years
of education. A previous study conducted in the UK showed
that knowledge of cancer risks factors was low among indi-
viduals who are male, young, from a lower socio-economic
status group and from ethnic minority groups [24].T
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Most of the participants in this study would seek medical
advice within the first week of noticing possible symptoms of
stomach cancer or CRC, however, women were more likely
than men to report more barriers to seeking medical help,
particularly Bscared^, Bdifficulty in arranging transport^ and
Bworried about what the doctor might find^. A recent study
conducted in the USA showed that American-Muslim women
reported delays in care-seeking due to a perceived lack of
female clinicians, particularly if they had higher levels of
modesty and self-rated religiousness [30]. Indeed, in Oman
these delays may be due to similar reasons.

A previous study conducted among Omani women diag-
nosed with breast cancer showed that many of them encoun-
tered cultural barriers in seeking medical help or accessing
specialised units [31]. Some Omani women travel overseas
for their diagnosis to seek other treatment modalities and
avoid the Bcancer stigma^, all of which could delay the
diagnosis of cancer [31].

Women usually fear a cancer diagnosis because the dis-
eases is serious, involves painful symptoms, can be fatal/
incurable and the potential loss of sexual characteristics when
treatments (surgical, chemotherapy) start [32]. The issue of
Bdifficulty in arranging transport^ by women in this study
might be because women usually prioritise work and family
over their own health [33, 34].Women in Omanmay have less
access to transport than men, despite the fact that many of
them can drive cars.

Participants older than 40 years old reported
Bdifficulty in booking an appointment^ and Bdifficult
to talk about^ more frequently as barriers when seeking
medical help. Data from Oman showed that CRC is one of

the commonest malignancies and the majority of patients had
stage III and IV at the time of presentation [17]. The median
overall survival rate of patients is 43 months, which could
indicate a delay in the cancer diagnosis due to several reasons,
including difficulty in accessing healthcare systems to seek
timely medical help [26, 35]. Having such barriers to
obtaining an early appointment might delay the diagnosis
and worsen the outcomes.

Participants who are less than 30 years of age in this study
reported more barriers to seeking early medical help, includ-
ing Bmany other things to worry about^ and Bdifficulty in
arranging transport^ compared to older participants. The rates
of cancer incidence has increased by 1.1% per year among
men and women aged younger than 50 years and declined
by 3.9% per year among adults aged 50 years and above
[36]. As discussed previously, CRC in the young population
appears to bemore aggressive, present at a later stage and have
poorer pathologic findings [37]. In Oman, the majority of the
population are less than 50 years old (mean age in this
study = 34.6 ± 5.1 years) which might possibly explain the
high incidence of CRC and the late stage at the time of
presentation [15].

Participants with no formal education or with less educa-
tion (e.g. school) were more likely than university and post-
graduate participants to perceive barriers to seeking medical
help due to: Bworried about wasting the doctor’s time^,
Bdifficult to talk about^, Bdifficulty in arranging transport^,
Bwould not feel confident talking about symptoms^,
Bembarrassed^, Bscared^, Bworried what the doctor might
find^ and Bwould not feel confident talking about symptoms^.
Low cancer awareness was associated with poor cancer
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survival and specific barriers, such as embarrassment and dif-
ficulties in arranging transport to the clinic, were associated
with lower cancer survival rates [5].

As mentioned earlier, education is linked to the knowledge
of symptoms of cancer and, ultimately, for the correct help--
seeking response [38]. The higher the level of education of an
individual the more likely they will recognise a specific symp-
tom as serious and engage in prompt help-seeking behaviour
[39]. On the other hand, if the individual’s knowledge of can-
cer symptoms is low, their attitudes to cancer are more nega-
tive with lower intention levels in seeking prompt medical
help or even participating in cancer screening [40].

The majority of participants in this study did know about or
had undergone any CRC screening which is an expected find-
ing as there is no official national screening programme for
CRC in Oman. However, in 2012, it was reported that CRC
was the most prevalent cancer affecting Omani men and the
second highest affecting Omani women after breast cancer.
There is no reason a national screening for CRC could not
be implemented in Oman. Nevertheless, the cost-
effectiveness of a screening programme could be compared
to no screening to analyse if a test would entice a previously
unscreened segment of the population to adhere to screeningT
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Table 5 Views of participants regarding CRC screening and diagnosis

Variables Number (%)

Have you ever heard about colorectal cancer screening? (n = 405)

Yes 119 (29.4)

No 286 (70.6)

Are you aware of any screening method for colorectal cancer? (n = 405)

Yes 26 (6.4)

No 379 (93.6)

Have you undergone any colorectal screening tests in Oman? (n = 405)

Yes 5 (1.2)

No 400 (98.8)

Would you like to have a screening test for colorectal cancer? (n = 392)

Yes 219 (55.9)

No/do not know 173 (44.1)

If your doctor highly suspects that you have colon cancer and needs
to confirm it using colonoscopy, will you agree? (n = 401)

Yes 211 (52.6)

No/do not know 190 (47.4)

If you do not agree to have the above mentioned procedure in Oman,
what could be the reason? (n = 165)

Embarrassed 66 (40.0)

Lack of trust with the performed doctor 55 (33.3)

Religious and cultural 35 (21.3)

Others 9 (5.4)

Do you prefer doing the same procedure abroad than in Oman? (n = 398)

Yes 157 (39.4)

No/do not know 241 (60.6)
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[41]. The public may worry that the instruments used in the
screening could cause pain, discomfort, injury or be perceived
as embarrassing and unpleasant [41, 42].

Only 52.6% of the participants in this study would have a
colonoscopy examination if the doctor recommended it fol-
lowing a suspicion of a CRC diagnosis, as many felt
embarrassed at the thought of the examination, some reported
a lack of trust in the performing doctor and a fewwould not do
it because of religious and culture beliefs. Previous studies
conducted in the USA showed that unscreened subjects un-
dergoing a colonoscopy cited lack of trust in doctors and the
most common barrier to screening was fear of embarrassment
during the screening, fear of finding cancer and fear that the
exam might be painful [43]. Also, a study conducted among
Palestinian adults showed that a decreased rate of acceptance
of CRC screening was due to religious objection and per-
ceived the test as embarrassing [44]. Indeed, approximately
39% of the participants in this study would travel abroad for a
colonoscopy, which might be because of similar reasons or as
a result of the influence of family, friends or following a trend
in the GCC countries for so-called Bmedical tourism^.

Women in Oman may feel more embarrassed during a co-
lonoscopy examination. A previous study conducted among
Muslim women in the USA showed that women preferred a
female healthcare provider, particularly with regard to breast,
rectal and gynaecological examinations [45]. Also, a study
conducted in the United Arab Emirates (UAE) showed
with respect to gynaecological and abdominal problems,
patients would generally refuse to be treated by male
medical students [46].

This current study has limitations. First, although the study
has only been conducted in the governorate of Muscat, the
capital city of Oman, which could affect the generalisability
of the study, we believe that this is not a major issue as most of
the population in Muscat are originally from other regions of
the country. Nevertheless, a larger national study with recruit-
ment from all regions of Oman is needed for better represen-
tative sampling. Secondly, we did not recruit individuals who
were illiterate to keep consistency when administering the
questionnaire and to avoid any subjective bias which
could have arisen if the Bowel and Stomach CAM
was administered through face to face interviews with
the participants. However, the majority of the population
of Oman are young, so we believe that it might not affect the
applicability of findings. Thirdly, although we added two ad-
ditional risk factors for stomach cancer to the Bowel CAM,we
do not believe that this will affect the reliability of the
questionnaire, particularly as the reliability tests (Cronbach’s
alpha) for the Arabic version of the combined bowel and
stomach questionnaire was high.

Fourthly, the majority of patients who attended the LHCs
were attending for common general practice consultations and
the possibility that some of them would have a report bias

regarding CRC and stomach cancer is therefore be at a mini-
mum, but this cannot be ruled out completely. Finally, a small
subset of the participants (20.5%) had a family history of
cancer and, similarly, the interference or bias that they may
have when responding cannot be ruled out. Nonetheless, the
question is asking about any type of cancer and not specifi-
cally about bowel or stomach cancer. Furthermore, the ques-
tion is part of the Bowel CAM questionnaire and it is not
recommended that participants with a family history of cancer
are eliminated from the analysis.

Conclusion

There is a need to increase the public’s awareness of stomach
cancer and CRC in Oman, particularly in view of the noted
increase in the incidence of stomach cancer and CRC in the
past few years, making them the commonest type of cancer in
the country. The public does not seem to be aware that the
effect of a Bwesternised life style^, such as obesity, eating food
in low fibre, doing less exercise, eating food in high salt, are
all risk factors for CRC. Indeed, there is an alarming increas-
ing trend in obesity and type 2 diabetes mellitus in GCC coun-
tries which needs immediate intervention [47].

As this study showed, the level of education of an individual
plays a significant role in their recognition of stomach cancer
and CRC risk factors; educational initiatives are required to
improve the community’s awareness of promoting a healthy
lifestyle and to increase cancer awareness. Television, radio,
press, social media and leaflet materials could be distributed in
the LHCs in different governorates and regions in Oman to
help increase cancer awareness. Also, school curriculums
could include sessions on cancer education and this informa-
tion should be reiterated to students periodically.

It seems that women, less-educated individuals and the
elderly were reporting barriers to seeking early medical help
due to psychological/emotional barriers or physical barriers.
People’s attitudes, beliefs and behaviour could influence the
process of medical help-seeking behaviours. Thus, targeting
these vulnerable groups through health education, community
awareness and encouraging them to seek early medical inter-
vention would help to promote early medical help seeking and
improve the rate of early cancer diagnosis.

Finally, although there is currently no screening pro-
gramme for CRC in Oman, a strategy to establish such
a programme, like in other developed countries, is par-
amount as the incidence of CRC has increased in the
past few years. The importance of CRC screening should be
emphasised through intensive community awareness so that
more people will attend and make the programme more suc-
cessful. The reasons and barriers for not attending screening
programmes, which includes psychosocial, cultural, beliefs
and religion reasons, must be studied before the programme’s
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implementation. Nonetheless, the availability of resources to
conduct screening within the parameters of both cost--
effectiveness and cost-benefit may remain a challenge to the
healthcare system in Oman.
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