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Abstract Colorectal cancer (CRC) screening and early detec-
tion can effectively decrease the morbidity and mortality
associated with this disease. Health care providers (HCPs)
working in primary care settings as the first contact with the
health care system can play a pivotal role in cancer prevention
and screening for early detection. The purpose of this study
was to explore the knowledge, experiences, and perceived
barriers to CRC screening among HCPs working in primary
care settings. A cross-sectional design and a self-administered
questionnaire (SAQ) was used to collect data from 236 HCPs
working in health centers in Jordan. The 236 HCPs were
nurses (45.8 %), physicians (45.3 %), and others (7.2 %). A
third of the HCPs (30%) knew the recommended age to begin
CRC screening for patients with average risk. Overall physi-
cians scored higher than nurses on questions assessing CRC
screening knowledge. The majority of HCPs were not knowl-
edgeable about CRC screening recommendations but believed
that CRC is preventable (75.8 %). The main perceived barriers

to CRC screening were patient’s fear of finding out that they
have cancer and lack of awareness about CRC screening tests,
shortage of trained HCPs to conduct invasive screening pro-
cedures, and lack of policy/protocol on CRC screening. HCPs
working in primary care settings in Jordan do not have ade-
quate knowledge about CRC screening. There is a need for
tailored continuing educational programs and other interven-
tions to improve HCPs’ knowledge, as this can increase CRC
screening in primary care settings and compliance with cur-
rent screening guidelines.
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Introduction

Cancer is the leading cause of death worldwide and accounts
for 7.6 million deaths annually (13 % of all world deaths) [1].
Additional estimates from the World Health Organization
(WHO) show that approximately 70 % of all cancer deaths
occur in middle- and low-income countries [2–4]. Specifically
colorectal cancer (CRC) is the fourth most common type of
cancer affecting males and third most common affecting fe-
males in the Middle East Region, and is responsible for 9.4 %
of the world wide cancers [2–4]. Predictions specific to the
Middle East Region indicate that generally countries in this
part of the world will experience an increase in cancer mor-
tality of approximately 181 % over the next 15 years [5].

Trends of the past 10 years show that the incidence of
cancer in Jordan (a country located in theMiddle East Region)
is rapidly increasing. In the year 2009, the Ministry of Health
in Jordan (MOH) reported that the crude incidence rate of all
cancers among Jordanians was 80.2 per 100,000 populations
(74.0 for males and 86.9 for females) [6]. More recent reports
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show that in Jordan, malignant neoplasms are the second
leading cause of death and CRC is currently the first ranked
cancer among Jordanian males and second commonest among
females, with the age adjusted incidence rate of 18.2 per
100,000 and 16.5 per 100,000, respectively [7].

The common risk factors for CRC include dietary practices
such as high consumption of fat, red meat, and low consump-
tion of fiber and vegetables [8, 9]. The other risk factors are
obesity, smoking, age older than 50 years, lack of exercise,
genetic predisposition, including hereditary polyposis and
nonpolyposis syndromes, and chronic use of alcohol [6, 7].
Specific diseases such as chronic inflammatory bowel disor-
ders (ulcerative colitis and Crohn’s disease) and diabetes are
also risk factors for CRC [9]. All the above factors are com-
mon and becoming more prevalent in countries located in the
Middle East. The estimated overall prevalence of obesity in
Middle East countries is close to 25 % with much higher
figures among women (35–75 %) than men (30–60 %) [10,
11]. Therefore, in Jordan, the incidence of CRC is likely to
increase even more because of the high prevalence of risk
factors mentioned above and others such as diabetes (16 %),
obesity or overweight (44.6–64.8%), and smoking (29%) [1].

The picture painted by the current cancer incidence rates
and prevalence of risk factors highlights CRC as an emerging
health problem in the Middle East Region and Jordan. How-
ever, this trend can be effectively addressed using proven
measures such as screening, early diagnosis, and treatment.
There is evidence from clinical studies that CRC screening
and early diagnosis can effectively reduce mortality and inci-
dence rates of CRC [12]. The findings of several clinical trials
focusing on CRC screening and prevention conducted in
developed countries have been recently appraised by interna-
tional organizations such as the World Health Organization,
the American Cancer Society, US Multi-Society Task Force
on Colorectal Cancer, the American College of Radiology,
and US Preventive Services Task Force (USPSTF) and used to
develop evidence-based CRC screening guidelines [13]. The
most widely accepted and followed screening guidelines are
those of the National Comprehensive Cancer Network
(NCCN 2012) [14]. The NCCN offers the most current
evidenced-based cancer information to patients and their fam-
ilies and has guidelines which can be utilized by healthcare
providers to conduct CRC screening.

The USPSTF (2008) guidelines for CRC screening are also
utilized widely in USA and have the following key recom-
mendations for health care providers (HCPs) to follow: (1)
CRC screening in average risk women and men should be
initiated beginning at age 50 years until 75 years; (2) CRC
screening should be done using fecal occult blood testing
(FOBT), sigmoidoscopy, colonoscopy, and double-contrast
barium enema (DCBE); (3) no routine screening for CRC in
adults of age 76 to 85 years; (4) no screening for CRC in
adults older than 85 years; (5) intervals recommended for

screening tests: FOBT annually, sigmoidoscopy every 5 years
with 3-year interval FOBT, and colonoscopy every 10 years.
The USPSTF guidelines emphasize prevention and early de-
tection in at risk individuals and making the procedures ac-
cessible [15]. When the guidelines are followed and used
according to the recommendations, their potential benefits in
detecting adenomatous polyps/cancer outweigh the harms or
complications [13–15]. In Jordan, the national health author-
ities have not yet adopted a specific strategy or guidelines to
enhance CRC screening despite the high prevalence of the
disease in the country. Therefore, lack of specific guidelines
about CRC screening could be a significant barrier to CRC
screening.

The other barriers to receiving preventive health care ser-
vices such as CRC screening that have been reported in other
settings include financial cost, lack of insurance coverage, fear
and discomfort of screening tests, and lack of awareness
[16–18]. The lack of awareness can be both by the patient
and the health care providers. And for preventive services to
be effective, the awareness of health care providers working in
primary care settings is very important. HCPs working in
primary care settings are uniquely positioned to provide
CRC screening and other preventive services through health
education, counseling, conducting screening tests, referring
patients for advanced care, and follow-up care. In fact, it has
been shown that HCP recommendations for CRC screening
may be one of most important predictors of patients’ accep-
tance of screening. However, in order for their contribution to
have a significant impact on the trend of CRC, HCPs must
have knowledge about the screening tests and procedures,
eligibility criteria, and recommended intervals for each CRC
screening procedure or test. Studies conducted in developed
countries show that HCPs working in primary care settings
have knowledge gaps, but those with adequate CRC screening
knowledge tend to implement the recommended guidelines
and track their patients to ensure receipt of screening [9, 19,
20].

In addition to knowledge about CRC screening guidelines,
HCPs may experience other barriers attributable to them-
selves, the patients, or the health care system and these also
affect CRC screening [21]. An emerging body of literature
also shows that HCPs with personal experiences such as a
family member or patient with CRC tend to follow or recom-
mend such screening to all their eligible patients [22]. The
purpose of this study was to explore the knowledge, experi-
ences, and perceived barriers to CRC screening among HCPs
working in primary care settings in Jordan. This study focuses
on HCPs working in primary care settings because the health
professionals working in these settings are more likely to get
regular and multiple contacts with clients eligible for CRC
screening and therefore likely to have a good understanding of
the barriers. The information gained from the HCPs has pro-
found significance in terms of implementation of accessible
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CRC screening services, enhancing the human resource ca-
pacity for cancer prevention, follow-up care for eligible pa-
tients, and increasing the community awareness of CRC and
screening.

Methods

A descriptive cross-sectional design was used to collect data
from HCPs working in comprehensive health centers located
in three different geographic areas in Jordan (central, northern,
southern). According to recent Jordan population census data,
the country has a total population of approximately 7,009,000
million people. Statistics from MOH show that the country
has an extensive network of primary health care centers, with
about 2.3 centers per 10,000 populations, and with an average
patient travel time to the nearest center of 30 min, which
represents a high-density system by international standards.
The centers are staffed by nurses, physicians, and other cate-
gories of HCPs. Fifty percent of Jordanians rely on primary
health care centers and clinics for their outpatient health care
services. The comprehensive health center provides specialty
care in the areas of pediatrics, gynecology, internal medicine,
orthopedics, ear nose and throat, ophthalmology, dermatolo-
gy, and dentistry. Health care at the health centers emphasizes
preventive and screening services for communicable and
noncommunicable diseases such as cancer, obesity, diabetes,
and cardiovascular diseases. Most of these health centers have
radiological and laboratory facilities and as the first points of
contact in the health care system, they initiate referrals to the
local and regional hospitals whenever necessary.

The data for this study was collected from 236 HCPs
working in the comprehensive health care centers using con-
venience sampling strategy. All the HCPs found in each
comprehensive health center between December 2012 and
May 2013 were approached to participate in the study if they
meet the inclusion criteria. In order to participate in the study,
a participant had to be a HCP officially employed and directly
involved in patient care at the health center and able to read
and write English. The HCPs working only with and in clinics
caring for only pediatrics and maternity clients were excluded.

Data Collection Questionnaire

A self-administered questionnaire (SAQ) was used for data
collection. The SAQ was written in English because all HCPs
in Jordan are able to read and write in English. After obtaining
approval for the study, the SAQ was given to 10 experts
(gastroenterology, nursing, and researcher or statistician) to
review it for accuracy and face and content validity. Adjust-
ments based on the experts comments (where necessary) were
made. The SAQwas pretested among 30HCPsworking in the

family medicine and day care (outpatient sections) at a Uni-
versity Hospital for clarity, logical flow, and time required to
respond to all the items. The feedback about the SAQ from
experts was mostly about the time required to complete and
coding of responses. The SAQ had five sections and a total of
48 items developed by the investigators based on literature
and international guidelines for CRC screening. The items in
the SAQ about screening interval were based on the intervals
of CRC screening tests stated in the ACS and USPSTF guide-
lines for average risk of adults aged ≥50 years that were
current in 2012. The first section of the SAQ asked for data
about participants’ demographic characteristics such as age,
gender, level of education status, work experience, and marital
status. The second section asked for data about participants’
clinical practice setting characteristics such as typical patient
load, number of patients paying for their own health care, and
frequency of patients of age 50 years and above. The third
section elicited data about HCPs’ personal and professional
experiences with CRC screening such as having received the
test, taking care of patients with CRC, participation in con-
tinuing education on cancer prevention, and having ordered,
health educated, or referred a patient to get CRC screening.

The fourth section had 13 items, and the first eight formed
as scale to measure participants’ CRC screening knowledge.
Six (of the eight items) asked about eligibility for CRC
screening, procedures used for CRC screening, and the re-
spective recommended time interval for each procedure. Each
correct answer on the first six items was scored as “1” and
incorrect answer as “0.” The other two knowledge items
required the participants to state four common signs and four
common risk factors for CRC (each correct sign or risk factor
was scored as 0.25). The highest possible score on the knowl-
edge scale is 8. A total knowledge score was constructed by
summing all the scores on the eight items. The knowledge
scores were categorized as poor knowledge (score=0.00–
3.75), good knowledge (score=4.00–5.75), and very good
knowledge (score=6.00–8.00). The reliability of the knowl-
edge scale was analyzed in this study and found to be 0.79.
The fifth section had a list of 14 patient barriers and system-
related barriers. The participants were required to state their
opinion whether each is a major, minor, or not a barrier to
CRC screening. Participants had a chance to state other bar-
riers to CRC screening that were not part of the list.

Data Collection and Analysis

The study was reviewed and approved by the Institutional
Review Board at Jordan University of Science and Technol-
ogy (JUST) and Ministry of Health. After obtaining approval
to conduct the study, the investigators recruited eight research
assistants (RAs). The RAswere oriented on the study purpose,
procedures, SAQ, research ethics, and consent process. On
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data collection days RAs went to a specific health center and
introduced themselves to the head of the health centers. The
RAs were given letters introducing them to the health center.
After meeting the administrators, the RAs proceeded to ap-
proach available HCPs to explain the purpose of the study.
The HCPs who agreed to participate in the study were given
the SAQ and consent form to be completed. In cases where the
HCP was willing to participate but busy with patient care, a
convenient time was arranged to come back and administer
the SAQ on the same day. The HCPs were asked to read and
sign a consent form before data collection. Participants were
provided with an opportunity to ask questions before com-
pleting the SAQ. The study did not collect participants iden-
tifying information and/or any patient-related information.
Data collection from each health center was done in 1 day to
reduce the possibility of discussing the contents of the SAQ.
Completing and returning the SAQ to the RAwas considered
as an indicator that the HCP have read the consent form and
voluntarily agreed to participate in the study. Data obtained
from the participants was analyzed using descriptive statistics
and chi-square tests (for categorical variables) to examine if
there were any differences in knowledge. The significance
level was set at p≤0.05 for all statistical tests.

Results

Characteristics of Health Care Providers Included
in the Sample

The detailed characteristics of the 236 participants are pre-
sented in Table 1 and show that physicians (45.3 %) and
nurses (45.8 %) were equally represented in the sample. The
mean age and length of time spent working in health care
center by the HCPs was 35.37 and 9.39 years, respectively.
The physicians were mostly general practitioners (not special-
ized=93.1 %), and the others specialized in family medicine
(7.6 %). About 10.6% of HCPs had been involved in teaching
of health professional students frommedical schools affiliated
with their health center. Approximately, a third of the physi-
cians (31 %) and nurses (29.3 %) reported that they were
involved in the care of at least 100 patients during a typical
week.

Health Care Providers’ Experiences to CRC Screening

The findings shown in Table 2 indicate that very few HCPs
had experience with CRC and CRC screening at a personal or
professional level. On a personal level, very few HCPs had a
family member who was diagnosed with CRC or had under-
gone a CRC screening procedure. At the professional level,
again the experience of HCPs with CRC and CRC screening
was very minimal. For instance, very few had undertaken

professional continuing education on cancer prevention/
screening or CRC screening education, taken care of patients
with CRC, or regularly came across patients diagnosed with
CRC in their clinical practice. A large number of HCPs rated
themselves as having little experience in working with pa-
tients who require CRC screening.

Opinions about CRC Screening

The results presented in Table 3 show that all HCPs had
favorable opinions about CRC screening. The majority of
HCPs believed that CRC is preventable (75.8 %) and that
CRC screening is of benefit to patients (85.6 %) and important

Table 1 Characteristics of participants

Characteristic C
Category

(N=236)
Frequency (%)

Gender Female 119 (50.4)

Male 116 (49.2)

Age in years (mean=35.37,
SD=10.53)

20–40 175 (74.2)

41–60 57 (24.2)

>60 4 (1.7)

Profession Nurses 108 (45.8)

Physicians 107 (45.3)

Other (diagnostic
labs, nutritionists)

17 (7.2)

Level of education Doctoral degree 4 (1.7)

Master degree 12 (5.1)

Bachelors degree 143 (60.9)

Diploma (associate
degree)

47 (19.9)

Clinical practice experience in
years

<5 years 88 (37.3)

5–10 years 48 (20.3)

11–19 years 46 (19.5)

>20 years 46 (19.5)

Years working in a health center <1 year 71 (30.1)

1–2 years 43 (18.2)

3–5 years 47 (19.9)

>5 years 72 (30.5)

Practice setting is an affiliation
with a medical school

Yes 25 (10.6)

No 208 (88.1)

Patients seen per week 20–60 35 (14.8)

61–99 53 (22.4)

>100 144 (61)

Percentage of patient seen
above age 50 years

Never 6 (2.5)

Rarely 41 (17.4)

Often 110 (46.6)

Very often 76 (32.2)

Percentage of patients who
pay for their own health
care at the health center

1–25 % 150 (63.6)

25–50 % 44 (18.6)

>51 % 25 (10.6.)
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(55.5 %). However, half of the HCPs reported that the profes-
sional education and training they received did not address or
inadequately prepared them to provide cancer prevention and
screening services.

Health Care Providers’ Knowledge About CRC Screening

The finding about HCPs CRC screening knowledge are sum-
marized in Table 4 and show that very few knew that ultra-
sound is not a recommended procedure for CRC screening
(25 %), the age at which CRC screening should be initiated in
patients of average risk (33.2 %), and age at which CRC
screening is not recommended (12.5 %). The majority of
nurses (40 %) and physicians (49 %) had poor knowledge
about CRC screening and related recommendations.

Significantly, more physicians knew the manifestation of
CRC and the procedures used for CRC screening. However,
there was no significant different between the knowledge
scores of nurses and physicians. And when asked which
categories of patients they consider as having a high risk for
CRC for the purposes of screening, their responses were as
follows: 24.6% identified at least one first degree relative who
had a CRC at age less than 50 years, 19.6 % for at least two
first degree relative who had CRC diagnosis, 18.6 % a per-
sonal history of ulcerative colitis, and an equal number of
providers (16.1 %) choose the category of family history of
adenomatous polyps (not related to genetic syndrome) and at
least one first degree relative who had CRC diagnosis. The
HCPs stated that their practices related to CRC screening are
mainly very much influenced by the barriers of limited

Table 2 Participants experience with colorectal cancer and screening

Experience related to CRC screening Response Nurses
N=107
F (%)

Physicians
N=108
F (%)

Others
N=17
F (%)

Has a family member who suffered or diagnosed with CRC Yes 9 (3.9) 3 (1.3) 3 (1.3)

No 99 (43) 90 (39.1) 14 (6.1)

Has personally undergone any procedure to screen for CRC Yes 2 (0.9) 20 (8.7) 3 (1.3)

No 104 (45.7) 86 (37.4) 14 (6.1)

Professional continuing education activities related to cancer prevention
and screening in the past 3 years

Yes 17 (7.6) 30 (13.3) 7 (3.1)

No 87 (38.7) 74 (32.9) 10 (4.4)

Professional continuing education activities related to CRC
prevention and screening in the past 3 years

Yes 2 (5.6) 6 (16.7) 4 (11.1)

No 10 (27.8) 9 (25) 5 (13.9)

Has taken cared of a patient with CRC in Jordan Yes 21 (9.2) 32 (14) 5 (2.2)

No 85 (37.3) 73 (32) 12 (5.3)

Comes across patients diagnosed with CRC in the current clinical practice Never 59 (25.7) 31 (13.5) 6 (2.6)

Rarely 39 (17) 69 (30) 11 (4.8)

Regularly 9 (3.9) 6 (2.6) 0 (0)

Rating of own professional experience in working with patients who
require CRC screening

None 13 (5.6) 20 (8.7) 1 (0.4)

Little 52 (22.5) 48 (20.8) 13 (3.6)

Good 15 (6.5) 29 (12.6) 1 (0.4)

Very good 28 (12.1) 9 (3.9) 2 (0.9)

Ordered, referred, educated, or recommended a patient for genetic
testing for a suspected inherited susceptibility to CRC (multiple responses)

I have ordered 3 (1.3) 4 (1.7) 2 (0.9)

I have referred 7 (3) 22 (9.6) 0 (0)

I have recommended 6 (2.6) 14 (6.1) 3 (1.3)

I have health educated 7 (3) 8 (3.5) 2 (0.9)

None of the above 84 (36.5) 58 (25.2) 10 (4.3)

Ordered, referred, health educated, or recommended a patient for CRC
screening (multiple responses)

I have ordered 15 (6.6) 23 (10) 3 (1.3)

I have referred 8 (3.5) 13 (5.6) 4 (1.7)

I have recommended 4 (1.7) 18 (8.7) 1 (0.4)

I have health educated 8 (3.5) 12 (5.2) 3 (1.3)

None of the above 73 (31.6) 40 (17.3) 6 (2.6)

During clinical practice do you often order, refer, educated, or recommended
CRC screening to patients of age 50 years and above?

Never 65 (28.1) 30 (13) 6 (2.6)

Rarely 35 (15.2) 62 (26.8) 9 (3.9)

Often 7 (3) 11 (4.8) 1 (0.4)

Very often 1 (0.4) 3 (1.3) 1 (0.4)
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availability of a specialist in cancer (65.3 %), health facility
policy on cancer screening (61.9 %), continuing education
opportunities on issues related to cancer (59.7 %), regular
availability of patients who need cancer screening services
(55.5 %), and access to clinical evidence studies published in
peer reviewed journals about cancer screening (48.3 %).

Perceived Barriers to CRC Screening

As shown in Table 5, the top three patient barriers to CRC
screening as perceived by HCPs were patient’s fear of finding
out that they have cancer (68 %), patient’s lack of awareness
about CRC screening tests and when those should be done
(68 %), and patient’s embarrassment or anxiety about screen-
ing tests (56 %). The top three perceived system barriers are
shortage of trained health care providers to conduct follow-up
invasive procedures (73 %), shortage of trained HCPs to
conduct screening (66 %), and lack of policy/protocol on
screening (63 %).

Discussion

To our knowledge, this study is the first to explore HCPs’
knowledge, experiences, and perceived barriers to CRC
screening in primary care settings in Jordan. The results of
the current study show that majority of the HCPs working in
primary care settings do not have adequate knowledge about
CRC screening but have favorable opinions and attitudes
toward cancer prevention and CRC screening. Many of HCPs
were not up-to-date with information about CRC screening
and specific recommendations for common CRC screening
modalities such as FOBT, DCBE, sigmoidoscopy, and colo-
noscopy. Indeed, the majority of the HCPs reported that they
had inadequate preparation with regard to CRC prevention

and screening. Similar findings have been reported by studies
especially focusing on physicians and have showed that many
of them lack proper training and confidence in basic cancer
prevention and detection techniques and that most medical
students graduate without skills necessary to assist patients in
cancer prevention and detection [23–25].

The lack of knowledge about CRC screening in general,
and inadequate knowledge about efficacy of specific CRC
screening tests such as FOBT, DCBE, sigmoidoscopy, and
colonoscopy, has been noted to be a significant barrier that
prevents HCPs from recommending specific types of CRC
screening tests or procedures or any screening at all [26]. In
2004, O’Malley and colleagues conducted series of focus
groups discussion with physicians and patients in primary
care clinics in Washington (USA) to examine barriers to
CRC screening, and the findings showed that characteristics
such as clinician’s recommendations, completion of screening
process, and knowledge of CRC screening tests had a major
influence on the CRC screening rates [27]. In the current
study, when the HCPs were asked if they had ordered or
recommended, referred, or health educated a patient about
CRC screening, the majority had done none of these actions.

Only a few HCPs were familiar with the guidelines, and
their familiarity with the guidelines was not associated with
their responses on items of the self-reported screening prac-
tices. A large number of the participants stated that they found
the guidelines or recommendations of Jordanian MOH to be
very helpful and had varied responses on effectiveness of
guidelines by ACS and USPSTF. However, the Jordan Min-
istry of Health has not adopted specific guidelines or recom-
mendation regarding CRC screening, which also shows that
HCPs had no adequate knowledge about CRC screening. In
this study, very few HCPs knew the risk factors for CRC and
only 25.9 % were able to identify family history (genetics) as
risk factor for CRC. The HCPs were also not engaged in

Table 3 Health care providers’ opinions about CRC screening

Opinion statement Response Nurses
N=107
F (%)

Physicians
N=108
F (%)

Others
N=17
F (%)

Believes that CRC is a preventable disease Yes 89 (38.9) 74 (32.3) 13 (5.7)

No 18 (7.9) 31 (13.5) 4 (1.7)

Believes that CRC screening benefits patients health Yes 91 (39.6) 96 (41.7) 12 (5.8)

No 16 (7) 10 (4.3) 5 (2.2)

Opinion about how adequacy of professional training in prepared
him or her about cancer prevention and screening

Not addressed 44 (19.3) 20 (8.8) 5 (2.2)

Inadequate 52 (22.8) 58 (25.4) 6 (2.6)

Adequate 7 (3.1) 21 (9.2) 3 (1.3)

Very adequate 3 (1.3) 6 (2.6) 3 (1.3)

Opinion about the importance of CRC screening Not important 6 (2.7) 1 (0.4) 0 (0)

Important 47 (20.8) 39 (17.3) 4 (1.8)

Very important 52 (23) 64 (28.3) 13 (5.8)
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learning activities to improve their knowledge because only
23.7 % had undertaken professional continuing education on
cancer prevention and screening and 5.5 % undertaken CRC
screening education specifically. A large number of HCPs
rated themselves as having little experience with CRC screen-
ing, and this needs to be addressed.

The HCPs reported that the most common factors that
influence their practice on issues related to CRC screening
are availability of specialists in cancer and having a health
facility policy on cancer screening. This shows a window of
opportunity which can be utilized to enhance CRC screening.
In addition to improving knowledge of HCPs through con-
tinuing education programs, having specific health facility
policies or protocols and guidelines for CRC screening is
likely to enhance CRC screening. Apart from continuing
education programs, the knowledge of HCPs about CRC
screening can be improved starting from the formal profes-
sional training programs. Literatures show that knowledge
and attitudes that the students acquired in medical schools or
professional training programs significantly affect their pro-
fessional habits and practice [23].

The main perceived barriers to CRC screening expressed
by HCPs were shortage of trained providers to conduct

follow-up with CRC screening modalities and patient fear of
finding out that they have cancer. These barriers could be
partly enhanced by HCPs’ lack of knowledge and inability
to explain to patient the benefits of CRC screening, options of
screening tests, and associated side effects or nature of the
procedures. When the HCPs are knowledgeable about the
CRC screening tests, they are likely to encourage more par-
ticipation and positively influence patient’s uptake of CRC
screening. However, the other system barriers reported by the
HCPs such as shortage of trained providers/patients follow-
up, cost, availability of screening services, lack of setting
policy, long-waiting appointments time, and patient load are
important and need to be addressed. These barriers have also
been reported in other studies. In 2009, Ramos and colleagues
reported that the main barriers to CRC screening expressed by
the primary care providers were lack of knowledge, lack of
time, patients’ fear of invasive feature of colonoscopy, and
patients’ lack of perceived benefits of FOBT [26].

The current study is the first one to report about HCPs’
knowledge about CRC screening and perceived barriers to
CRC screening in Jordan. However, the findings of the study
should be interpreted putting into consideration the limitations
of the study such as a small sample size generated by

Table 4 Knowledge of HCPs about CRC screening (knowledge scale)

Aspect of CRC knowledge Item Number of HCPs with
correct answer

Chi-square
and p value

Nurses
N=107
F (%)

Physicians
N=108
F (%)

Eligible patients Age to begin CRC screening in average risk patients (age 50 years) 21 (9.1) 56 (24.1) χ2=18.45
p=0.00

Individuals who are not recommended for CRC screening (older than 75 years) 12 (5.2) 17 (7.3) χ2=116.76
p=0.00

Screening procedures Procedures not recommended for CRC screening(abdominal ultrasound) 19 (8.2) 39 (16.8) χ2=53.15
p=0.00

Recommended screening frequency in eligible patients using FOBT (every 1 year) 18 (7.8) 35 (15.1) χ2=63.06
p=0.00

Recommended screening frequency in eligible patients using sigmoidoscopy
(every 5 years)

7 (3) 24 (10.3) χ2=122.45
p=0.00

Recommended screening frequency in eligible patients using colonoscopy
(every 10 years)

2 (0.9) 8 (3.4) χ2=194.05
p=0.00

Common manifestations Abdominal pain 37 (15.9) 50 (21.6) χ2=137.82
p=0.00Blood in stool 51 (22) 86 (37.1)

Change in bowel habits (constipation) 52 (22.4) 68 (29.3)

Weight loss 74 (39.4) 101 (53.7)

Common risk factors Personal history of CRC 12 (5.2) 33 (14.2) χ2=135.27
p=0.00Strong family history of CRC 23 (9.9) 60 (25.9)

Genetic syndrome of adenomatous 6 (2.6) 10 (4.3)

Irritable bowel disease 17 (7.3) 37 (15.9)

Knowledge scale scores
(M=1.91, SD=1.06)

Poor knowledge (score=0.0–3.75) 73 (39.7) 90 (48.9) χ2=4.108
p=0.128Good knowledge (score=4.0–5.75) 1 (0.5) 7 (3.8)

Very good knowledge (score=6.0–8.0) 0 (0) 0 (0)
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convenience sampling technique, cross-sectional design, col-
lection of data using self-report method, and an SAQ that was
not previously tested. Therefore, the findings about HCPs’
knowledge, experiences, and perceived barriers to CRC
screening may not be representative of all private and govern-
mental primary care health centers in Jordan. Despite its
limitations, the current study highlights some of the major
barriers to CRC screening in Jordan which is inadequate
knowledge of HCPs. The current study findings suggest that
in order to enhance CRC screening in Jordan, there is a need
first to increase HCPs’ knowledge about CRC and CRC
screening test and procedures. Intervention to increase knowl-
edge and awareness amongHCPs and patients about CRC and

CRC screening are needed before any population screening-
based program is launched. Continuing professional develop-
ment (CPD) programs for HCPs in primary care settings can
be one of the ways used to bridge the existing knowledge and
skill deficiencies. The CPD programs are likely to be cost-
effective, less time-consuming, and can be implemented close
to where the HCPs work in order to prevent lost time away
fromwork. Additionally, curricula used to train HCPs’ need to
be updated with specific content about cancer prevention and
screening to ensure that graduates have this knowledge and
skills before entry into practice. The targeted audience for
these programs and courses are the nursing staff, physicians,
and other health care providers.

Table 5 Perceived patient and system barriers to CRC screening

Barrier Rating of barrier N=236
Frequency (%)

Patient-related barrier Fear of finding out that they have cancera Major 161 (68.2)

Not or minor 11 (4.7)

Beliefs that screening is not effective Major 116 (49.2)

Not or minor 18 (7.6)

Embarrassment or anxiety about screening tests Major 132 (55.9)

Not or minor 11 (4.7)

Lack of awareness about screening tests and to go for screening Major 161 (68.2)

Not or minor 10 (4.2)

Perception that screening procedures cause a lot of discomfort Major 110 (46.6)

Not or minor 20 (8.5)

Perception that CRC is not a serious health threat Major 127 (53.8)

Not or minor 26 (11)

Culture and religion which is not favorable to procedures used during screening Major 93 (39.4)

Not or minor 65 (27.5)

System-related barriers Screening costs are very expensivea Major 135 (57.2)

Not or minor 27 (11.4)

Screening services are not available Major 137 (58.1)

Not or minor 30 (12.7)

Long-waiting time for screening appointments Major 121 (51.3)

Not or minor 18 (7.6)

Lack of hospital policy or protocol on cancer screening Major 149 (63.1)

Not or minor 16 (6.8)

Healthcare providers do not actively recommend screening to patients Major 132 (55.9)

Not or minor 8 (3.4)

Shortage of trained HCPs to conduct screening Major 157 (66.5)

Not or minor 15 (6.4)

Shortage of trained HCPs to conduct follow-up with invasive screening procedures
(sigmoidoscopy and colonoscopy)

Major 172 (72.94)

Not or minor 12 (5.1)

CRC is not a common health problem in our patients Major 106 (44.9)

Not or minor 46 (19.5)

Very big patient load Major 137 (58.1)

Not or minor 28 (11.9)

a Number may not equal to 100 % because of missing answers from participants
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