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Abstract
Background Colorectal cancer (CRC) is the second most prevalent malignancy in Jordan. Because early detection 
can greatly improve treatment outcomes, it is crucial to increase awareness of signs and symptoms, risk factors, 
and the significance of routine CRC screenings. In this study, we aimed to assess awareness levels regarding CRC 
symptoms and risk factors among adults in Jordan and to identify barriers to CRC screening.

Methods This web-based cross-sectional study was conducted in Jordan from March 5, 2024 to July 9, 2024, and 
targeted people aged 50–75 years who had no history of CRC. The sample size was calculated via a convenience 
sampling method. Data were collected via a validated, culturally adapted survey. Descriptive analysis was used when 
appropriate. Analytic statistics were performed to predict participants’ awareness of CRC symptoms and risk factors.

Results The study included 400 participants, with a mean age of 58.42 years (SD = 6.511). More than half of the 
respondents were females (56.5%). The mean awareness score of CRC symptoms among the study participants was 
4.97/9 (SD = 1.18), whereas that of risk factors was 5.21/10 (SD = 1.53). The overall mean awareness score was 10.18/19 
(SD = 2.65). The top three reported barriers to CRC screening were: not at risk due to absence of symptoms (61.8%), 
not at risk due to adopting a healthy lifestyle (56.8%), not at risk due to absence of family history (51.8%).

Conclusion Colorectal cancer awareness among the population was relatively low, with significant symptoms and 
risk factors being overlooked by the participants. In addition to that, notable barriers to screening, especially fear and 
embarrassment of the screening test, have surfaced. This prompts the need for more cancer education and healthcare 
provider involvement to overcome screening barriers and promote participation in screening programs to enable 
early detection.
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Background
Colorectal cancer (CRC) is a major public health con-
cern, ranking as the third most common cancer world-
wide and the second leading cause of cancer-related 
mortality [1]. With an estimated 52,550 deaths predicted 
in 2023, it ranks as the second most common cause of 
cancer-related deaths in the United States for both men 
and women [2]. It is anticipated that the number of CRC 
cases would increase by 63% by the year 2040, leading to 
around 3.2 million new diagnoses and 1.6 million deaths 
annually [3]. In Jordan, CRC ranks as the second most 
commonly diagnosed cancer [4]. According to GLOBO-
CAN 2022, CRC constitutes 16.5% of all cancer cases in 
Jordan, ranking among the top three causes of cancer-
related mortality for both men and women, following 
lung and breast cancers [1].

CRC primarily affects those aged 50 years and older [3], 
which led to the recommendation of the United States 
Preventive Services Task Force (USPSTF) to start screen-
ing for CRC at age 50 [5]. The USPSTF standards have 
been followed by Jordan’s healthcare authorities in regard 
to the adoption of CRC screening. Recently, the USPSTF 
updated its guidelines to include individuals aged 45 to 
49 years in CRC screening [5]. This change marks a sig-
nificant advancement in reducing CRC morbidity and 
mortality by enabling earlier diagnosis and treatment.

Although CRC is very preventable and curable if 
caught early, it remains a serious public health challenge, 
especially in regions with low screening rates [6]. It has 
been demonstrated that early identification through 
screening lowers morbidity and mortality [7]. Nonethe-
less, there is still a lack of knowledge on CRC symptoms, 
which include altered bowel habits, rectal bleeding, and 
unexplained weight loss. It is also essential to understand 
the risk factors associated with CRC, such as age, family 
history, and lifestyle choices, in order to promote screen-
ing program participation and preventative behaviors [8].

While healthcare organizations in Jordan have adopted 
screening standards consistent with global recommen-
dations, the country still lacks a comprehensive national 
CRC screening program. This is due to an apparent lack 
of data regarding barriers and obstacles that impede indi-
viduals from engaging in routine screening, as only a few 
studies have explored these challenges in depth [9, 10, 
11]. These barriers may include lack of knowledge about 
CRC, fear of the procedure, cultural stigmas, limited 
access to healthcare services, and financial constraints 
[12, 13]. Addressing these challenges is critical to increas-
ing screening rates and reducing CRC-related morbidity 
and mortality [14].

We hypothesize that awareness of CRC symptoms and 
risk factors is low among older individuals in Jordan. 
Thus, the primary aim of this study was to provide a thor-
ough assessment of public awareness of CRC symptoms 

and risk factors among individuals aged 50–75 years in 
Jordan. The secondary aim was to explore the obstacles 
that prevent CRC screening in the population. By focus-
ing on these areas, we aim to enhance overall health 
outcomes and reduce the incidence of CRC in Jordan 
by raising awareness, minimizing screening barriers, 
and providing insights to help design an effective CRC 
screening program.

Materials and methods
Design
We conducted a web-based cross-sectional study in Jor-
dan between March 5, 2024, and July 9, 2024, using a vali-
dated questionnaire (Additional file 1). A cross-sectional 
design allows for capturing the current awareness level 
among the population, which helps in tailoring an imme-
diate public health intervention. The eligible population 
included individuals aged 50–75 years with no prior his-
tory of CRC and who were able to complete the question-
naire in Arabic. Participants were excluded if they met 
any of the following criteria: [1] aged below 50 or above 
75 years [2], a personal history of CRC [3], incomplete 
questionnaire responses [4], occupation as medical per-
sonnel, or [5] participants who had previously completed 
the survey. However, no participants were excluded 
based on age criteria, and no responses were received 
from medical staff. Also, none of the participants com-
pleted the survey more than one time. Therefore, the final 
sample consisted of non-medical respondents within the 
eligible age range who completed the questionnaire in 
full. (Fig. 1).

Sample size
We adopted the convenience sampling method in our 
study. The Raosoft sample size calculator was used to 
estimate the sample size [15]. With a 5% margin of error, 
a 95% confidence level, and a 50% response distribu-
tion, the sample size was calculated to be at least 385 
participants.

A 50% response distribution was chosen because it rep-
resents the most conservative estimate, maximizing the 
required sample size. This assumption was made due to 
the limited available information regarding the expected 
response patterns in our target population.

Questionnaire
Our questionnaire covered two main aspects: CRC 
awareness and barriers to screening. The awareness part 
was adopted from the Bowel/Colorectal Cancer Aware-
ness Measure (Bowel/Colorectal CAM) survey, which 
provides a validated questionnaire that was developed 
by the University College London and Cancer Research 
UK [16]. The original questionnaire was reviewed by a 
colorectal surgeon and a public health expert to ensure 
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cultural appropriateness. After that, it was translated 
and back translated by bilingual experts to ensure clar-
ity. Regarding barriers to screening, they were evaluated 
using a pre-existing questionnaire by a study that was 
conducted in Qatar [17]. Our data collection tool dem-
onstrated excellent overall reliability and internal con-
sistency (Cronbach’s alpha = 0.832). Subscale reliabilities 
for each part of the questionnaire were also good. Ques-
tions about CRC symptoms, risk factors, and barriers to 
screening achieved a Cronbach’s alpha of 0.783, 0.719, 
and 0.769, respectively.

The study’s questionnaire consisted of four main sec-
tions: participants’ sociodemographic characteristics 
(Sect.  1), knowledge about CRC signs and symptoms 
(Sect.  2), risk factors (Sect.  3), and barriers to the early 
screening program (Sect. 4).

Section 1 included six questions regarding background 
characteristics, which were age, sex, nationality, marital 
status, education level, and employment status. Section 2 
featured nine closed-ended questions assessing partici-
pants’ awareness of CRC symptoms, while Sect.  3 con-
tained ten closed-ended questions related to participants’ 

Fig. 1 Flow chart of the inclusion and exclusion criteria for participants
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awareness of CRC risk factors. The response options for 
Sects. 2 and 3 were: yes, no, and do not know. Section 4 
included 11 questions addressing barriers to early screen-
ing programs, where participants responded to these 
closed-ended questions using the following options: do 
not know, strongly disagree, somewhat disagree, neutral, 
somewhat agree, and strongly agree.

Sections 2 and 3 were used to assess the participants’ 
awareness of CRC symptoms and risk factors. The total 
score ranged from 0 to 9 for Sects.  2 and 0 to 10 for 
Sect.  3, and by combining them, we reach a total score 
of 19. The entire questionnaire was pilot-tested among 25 
participants from the study population through face-face 
interviews before full deployment, to ensure clarity and 
reliability. Participants in pilot testing group reported no 
significant challenges in understanding the questions, 
and all items were answered without difficulty. Addition-
ally, there were no reports of survey fatigue, indicating 
that the questionnaire length was appropriate. Based on 
these findings, the questionnaire was considered valid 
and suitable for use in the main study without requiring 
further modifications.

Data collection
A web-based Google Form was distributed through 
social media platforms for data collection. The data were 
recorded anonymously without any contact or personal 
information. At the beginning of the questionnaire, par-
ticipants were given the option to consent or decline 
participation in the study. If they chose to participate, 
they were presented with four confirmatory questions. 
The first question ensured that they had not previously 
completed the questionnaire for the same study, prevent-
ing data duplication. The second question verified the 
participants’ eligibility based on age. The third question 
determined their eligibility based on whether they had a 
personal history of CRC or not, and the fourth question 
confirmed that they were not medical personnel, ensur-
ing that only non-medical respondents were included in 
the study.

Participants with incomplete responses, those under 
the age of 50 or over the age of 75, and those with a his-
tory of CRC were excluded to prevent potential infor-
mation bias. Initially, we had 462 responses, but after 
applying the exclusion criteria, we were left with 400 
responses. Data from the online questionnaire were auto-
matically collected and stored in an Excel spreadsheet. 
Responses in Arabic were translated into English within 
the same spreadsheet for analysis.

Our data collection tool may be subject to biases such 
as recall bias and social desirability. To minimize their 
effect on the results, the questions were designed to be 
simple and straightforward, which reduces self-reporting 

bias, and the anonymity of the participants encouraged 
more honest answers.

Data analysis
Our statistical analysis was performed using Statistical 
Package for the Social Sciences (SPSS) V.23. The partici-
pants’ responses to the questions assessing awareness of 
symptoms and risk factors were converted into binary 
variables (1 for correct, 0 for incorrect). Frequencies and 
percentages were then used to summarize the categorical 
variables, while means and standard deviations were cal-
culated for continuous variables. We examined the varia-
tion in awareness mean scores across the different groups 
in the sample using Analysis of Variance (ANOVA) test. 
Chi-square test was employed to assess the association 
between categorical variables. To identify predictors of 
CRC awareness, univariate and multiple linear regression 
analyses were performed, with results expressed as mean 
differences and 95% confidence intervals. The level of sta-
tistical significance was set at 0.05. Regarding screening 
barriers questions, responses were reported using fre-
quencies and percentages.

The participants’ responses to the questions assessing 
awareness of symptoms and risk factors were converted 
into binary variables (1 for correct, 0 for incorrect). 
Answers ‘’yes’’ were given ‘’1’’, and ‘’No’’ and ‘’Do not 
know’’ were given ‘’0’’. To assess the association between 
demographic characteristics and barriers to CRC screen-
ing, answers ‘’Strongly agree’’ and ‘’Somewhat agree’’ 
were given ‘’1’’, while ‘’Do not know’’, ‘’strongly disagree’’, 
‘’somewhat disagree’’, and ‘’Neutral’’ were given ‘’0’’. Con-
verting data into binary variables enabled a straightfor-
ward comparison of awareness levels across different 
demographic groups and facilitated the calculation of 
mean awareness scores. Additionally, it allowed for the 
examination of associations between various demo-
graphic characteristics and barriers to CRC screening.

Results
Demographic characteristics
Four hundred individuals participated in the study. 
Table  1 presents the participants’ background charac-
teristics. The participants’ mean age was 58.42 years 
(SD = 6.511). The majority of the respondents were female 
(56.5%), Jordanian (96.8%), married (85.8%), and uni-
versity educated (66.5%), with nearly half being retired 
(46%).

Awareness of CRC symptoms and risk factors
The mean awareness score of CRC symptoms among 
the study participants was 4.97/9 (SD = 1.18), while that 
of risk factors was 5.21/10 (SD = 1.53). The overall mean 
awareness score was 10.18/19 (SD = 2.65).
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Table  2 shows the percentages of participants who 
identified the different symptoms and risk factors of CRC. 
Out of nine symptoms related to CRC, the most com-
monly recognized symptoms were ‘lump in abdomen’ 

(68%), ‘unexplained weight loss’ (67.5%) and ‘bleed-
ing from the back passage’ (66.8%). On the other hand, 
the least commonly recognized symptoms were ‘pain in 
back passage’ (37.3%) and ‘bowel does not empty’ (34.5%) 
(Fig.  2). Furthermore, the most commonly recognized 
CRC risk factors were ‘drinking alcohol’ (67%), ‘tobacco 
use’ (66.5%) and ‘Having close relative with bowel cancer’ 
(64%). ‘diabetes’ (24.3%) and ‘older age’ (39%) were less 
commonly recognized by the participants as risk factors 
(Fig. 3).

In general, Females were more likely to recognize the 
link between unhealthy lifestyle behaviors and CRC than 
their male counterparts as shown in Table  3. Females 
were more aware about the association of CRC with the 
following factors: Having close relative with bowel cancer 
(72.1% vs. 53.4%; p < 0.001), tobacco use (69.9% vs. 62.1%; 
p = 0.008), and drinking alcohol (73% vs. 59.2%; p < 0.001). 
However, male participants were more able to identify 
the association between Body Mass Index (BMI) (54.0% 
vs. 42.0%; p = 0.042) and age (47.1% vs. 32.7%; p = 0.01) on 
the development of CRC.

The relationship between background characteristics and 
CRC awareness mean score
Table  4 describes the relationship between the partici-
pants’ background characteristics and their CRC aware-
ness mean score. On bivariate analyses, the respondents’ 
sex was significantly associated with the awareness 

Table 1 Background characteristics of the participants (N = 400)
Variable Frequency (n) Percent (%)
Age
50–59 245 61.3
60 or more 155 38.8
Sex
male 174 43.5
female 226 56.5
Nationality
Jordanian 387 96.8
Non-Jordanian 13 3.3
Marital Status
single 57 14.3
married 343 85.8
Educational Level
Pre-secondary 49 12.3
secondary 85 21.3
university 266 66.5
Occupational Status
employed 89 22.3
self-employed 33 8.3
unemployed 94 23.5
retired 184 46.0

Table 2 Frequency distribution of awareness of CRC symptoms and risk factors among participants (N = 400)
Variable Frequency (n) Percentage (%)
CRC symptoms
Bleeding from the back passage 267 66.8
Persistent pain in the abdomen (tummy) 211 52.8
Change in bowel habits (diarrhea or constipation or both) over a period of weeks 232 58.0
Feeling that the bowel does not completely empty after using the lavatory 138 34.5
Blood in the stool 259 64.8
Pain in the back passage 149 37.3
A lump in the abdomen (tummy) 272 68.0
Tiredness/ anemia 189 47.3
Unexplained weight loss 270 67.5
CRC risk factors
Eating less than 5 portions of fruits and vegetables a day 133 33.3
Eating red or processed meat once a day or more 252 63.0
Having a diet low in fiber 243 60.8
Being overweight (BMI over 25) 189 47.3
Being over 70 years old 156 39.0
Having close relative with bowel cancer 256 64.0
Having bowel disease (e.g., ulcerative colitis, Crohn’s disease) 223 55.8
Having diabetes 97 24.3
Drinking alcohol 268 67.0
Tobacco smoking 266 66.5
• CRC: Colorectal Cancer

• BMI: Body Mass Index (BMI (kg/m²) = Weight (kg) / [Height (m)]²)d
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Fig. 3 The recognition percentages of CRC risk factors among participants

 

Fig. 2 The recognition percentages of CRC symptoms among participants
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Table 3 The relationship between sex and awareness of lifestyle risk factors for CRC (N = 400)
Male Female

CRC risk factors Frequency Percentage Frequency Percentage p-value
Eating less than 5 portions of fruits and vegetables a day 48 27.6% 85 37.6% 0.065
Eating red or processed meat once a day or more 107 61.5% 145 64.2% 0.483
Having a diet low in fiber 100 57.5% 143 63.3% 0.279
Being overweight (BMI over 25) 94 54.0% 95 42.0% 0.042*
Being over 70 years old 82 47.1% 74 32.7% 0.01*
Having close relative with bowel cancer 93 53.4% 163 72.1% < 0.001 **
Having bowel disease (e.g., ulcerative colitis, Crohn’s disease) 89 51.1% 134 59.3% 0.187
Having diabetes 49 28.2% 48 21.2% 0.057
Drinking alcohol 103 59.2% 165 73.0% < 0.001 **
Tobacco smoking 108 62.1% 158 69.9% 0.008*
* Significant p-value < 0.05

** Significant p-value < 0.001

• CRC: Colorectal Cancer

• BMI: Body Mass Index

Table 4 The association between background characteristics and awareness regarding CRC symptoms and risk factors (N = 400)
Variable Group Mean Score 

(Symptoms)
95% CI Lower 
(Symptoms)

95% CI Upper 
(Symptoms)

p-value 
(Symptoms)

Mean 
Score 
(Risk 
Factors)

95% CI 
Lower 
(Risk 
Factors)

95% CI 
Upper 
(Risk 
Factors)

p-value 
(Risk 
Factors)

Age 0.678 0.713
50–59 4.9299 4.6172 5.2426 5.2399 4.9337 5.5460
60 or 
more

5.0465 4.5846 5.5084 5.1395 4.6993 5.5798

Sex 0.013* 0.190
Female 5.2522 4.9070 5.5974 5.3540 5.0138 5.6942
Male 4.5977 4.2129 4.9825 5.0172 4.6467 5.3878

Nationality 0.866 0.395
Jordanian 4.9716 4.7102 5.2330 5.2274 4.9727 5.4820
Non-Jor-
danian

4.8462 3.0527 6.6396 4.6154 3.0839 6.1469

Marital Status 0.907 0.918
Married 4.9738 4.6969 5.2507 5.2128 4.9525 5.4732
Single 4.9298 4.2017 5.6580 5.1754 4.3574 5.9934

Educational 
Level

0.47 0.047*

Pre-sec-
ondary

5.0000 4.1403 5.8597 5.8571 5.0882 6.6261

Second-
ary

4.6588 4.1668 5.1509 5.4941 5.0145 5.9737

University 5.0602 4.7395 5.3808 4.9962 4.6826 5.3099
Occupational 
status

0.373 0.770

Em-
ployed

5.2921 4.7624 5.8218 5.1573 4.6483 5.6663

Retired 4.7500 4.3719 5.1281 5.1793 4.8177 5.5410
Self-em-
ployed

4.8182 3.8412 5.7951 4.9091 4.0035 5.8147

Unem-
ployed

5.1383 4.5807 5.6959 5.4149 4.8423 5.9875

* Significant p-value < 0.05
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regarding CRC symptoms. In addition, the participants’ 
educational level was significantly associated with the 
awareness of CRC risk factors.

Predictors of CRC awareness
The adjusted linear regression model showed some 
interesting insights about factors affecting awareness 
of CRC (Table  5). Age did not show significant differ-
ences between groups, with participants aged 60 or 
older having slightly lower mean scores than those aged 
50–59. This difference remained not significant even 
after adjustment (p = 0.628). Sex, however, was a signifi-
cant factor, with females scoring higher on average than 
males. This difference remained significant after adjust-
ment, indicating that sex may play a meaningful role in 
these outcomes.

For nationality, no significant differences were observed 
between Jordanians and non-Jordanians, as the adjusted 
analysis showed a non-significant difference (p = 0.504). 
Marital status also did not appear to significantly influ-
ence scores, with married and single individuals having 
comparable outcomes in both unadjusted and adjusted 
analyses (p = 0.433). Similarly, education and employ-
ment status did not show significant adjusted differ-
ences. While individuals with higher education levels and 
employment generally had higher mean scores, none of 
these differences reached statistical significance.

Barriers
Table  6 presents variables to assess different barriers 
for CRC screening. Regarding perceived risk, a signifi-
cant portion of participants (61.8%) somewhat agreed or 
strongly agreed (A/SA) that they were unlikely to develop 
the disease due to an absence of symptoms. Similarly, 
56.8% and 51.8% A/SA responses were recorded for a 
healthy lifestyle and no family history, respectively, being 
protective factors. Fear of the test (55.3%), embarrass-
ment (54.5%), and inconvenience (48.8) were also identi-
fied as test-related barriers. Other barriers included lack 
of time (41%), lack of reminders (56.5), and fear of diag-
nosis (60.3%) (Fig. 4).

Barriers by sex
Table  7 reveals some key differences between men and 
women when it comes to perceived barriers to CRC 
screening. Females were more likely to believe that a 
healthy lifestyle reduces their risk of colorectal can-
cer (62.83% vs. 48.85%, p = 0.005). They were also more 
likely to express fear of the diagnosis (66.37% vs. 52.3%, 
p = 0.004) and fear of the screening test itself (62.83% vs. 
45.4%, p < 0.001). Embarrassment during the test is also a 
bigger concern for women (61.95% vs. 44.83%, p < 0.001). 
On the other hand, barriers like lack of reminders or the 
distance to the screening center seem to affect men and 
women similarly.

Table 5 The predictors of overall awareness of colorectal cancer among the study participants (linear regression) (N = 400)
Univariate linear analysis  Multiple linear regression

Variable Mean (SD) Unadjusted Difference in mean (95% CI) P-value Adjusted Difference in mean (95% CI) P-value
Age (years)
50–59 9.44 (5.50) Reference Reference
60 or more 8.50 (5.54) 0.402 (-0.533, 1.34) 0.399 -0.258 (-1.302, 0.787) 0.628
Sex
Male 8.31 (5.80) Reference Reference
Female 9.62 (5.19) 0.991 (0.0772, 1.91) 0.034* 1.170 (0.104, 2.235) 0.031*
Nationality
Jordanian 9.00 (5.40) Reference Reference
Non-Jordanian 9.73 (5.60) 0.737 (-1.83, 3.31) 0.573 -0.893 (-3.516, 1.730) 0.504
Marital Status
Married 9.08 (5.63) Reference Reference
Single 8.73 (4.84) 0.0813 (-1.22, 1.39) 0.902 -0.545 (-1.912, 0.821) 0.433
Level of Education
Pre-secondary 10.9 (5.33) Reference Reference
Secondary 10.2 (4.03) -0.704 (-2.34, 0.930) 0.397 -0.852 (-2.512, 0.807) 0.313
University 10.1 (4.68) -0.801 (-2.22, 0.616) 0.267 -1.170 (-2.742, 0.401) 0.144
Employment
Employed 10.45 (4.39) Reference Reference
Retired 9.93 (4.57) -0.520 (-1.70, 0.657) 0.386 -0.731 (-2.058, 0.595) 0.279
Self-employed 9.73 (4.50) -0.722 (-2.58, 1.136) 0.445 -0.829 (-2.701, 1.044) 0.385
Unemployed 10.55 (5.02) 0.104 (-1.24, 1.452) 0.880 -0.864 (-2.588, 0.861) 0.325
• R²: 10%

Adjusted R²: 0.0906

* Significant p-value < 0.05



Page 9 of 14El Muhtaseb et al. BMC Public Health         (2025) 25:1544 

Barriers by educational level
Table 8 shows how educational level influences the per-
ceived barriers to CRC screening. While university-
educated participants were slightly more likely to think 
that factors like the absence of symptoms, a healthy life-
style, or no family history made screening unnecessary, 
these differences weren’t statistically significant. What 
stands out is the concern about the distance to screen-
ing centers, which was significantly higher among those 
with lower education levels. Over half of the pre-second-
ary group saw distance as a barrier (51.02%), compared 
to 37.65% of those with secondary education and only 
27.44% of university-educated individuals (p = 0.003). 

Other barriers, like lack of time or fear of diagnosis, did 
not differ much across the groups.

Discussion
Colorectal cancer is a growing public health concern 
worldwide, with incidence and mortality rates continu-
ing to rise [18]. As CRC may remain asymptomatic until 
advanced stages, raising awareness of its risk factors and 
symptoms is vital for early detection. Understanding 
the barriers to CRC screening is also essential, as these 
obstacles prevent individuals from participating in life-
saving preventive measures. In the current study, we 
aimed to assess the awareness of CRC symptoms and risk 
factors among adults aged 50–75 years in Jordan. We also 

Table 6 Distribution of participants’ responses to barriers for CRC screening
Variable Do not 

know
Strongly 
disagree

Somewhat 
disagree

Neutral Somewhat 
agree

Strong-
ly 
agree

Not at risk due to absence of symptoms 2.8 7.3 14.8 13.5 36.0 25.8
Not at risk due to healthy lifestyle 2.3 9.0 16.3 15.8 36.5 20.3
Not at risk due to absence of family history 4.5 7.0 19.0 17.8 32.5 19.3
Lack of time 2.3 14.0 22.3 20.5 26.5 14.5
Fear of diagnosis 2.3 10.3 15.0 12.3 30.5 29.8
Fear of test 3.0 8.0 19.3 14.5 29.5 25.8
Embarrassment during the test 3.3 9.8 17.5 15.0 33.5 21.0
Inconvenience of the test 11.3 6.5 12.0 21.5 27.5 21.3
Doubt about the effectiveness of screening 5.3 17.5 29.0 20.3 20.8 7.3
The far distance of the screening center 5.0 15.3 27.0 20.3 20.8 11.8
Lack of reminders 2.0 8.8 14.8 18.0 32.5 24.0

Fig. 4 Perceived Barriers to CRC Screening
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aimed to identify the barriers among the same popula-
tion toward CRC screening.

The overall mean awareness score was 10.18/19 
(SD = 2.65), which shows a relatively low level of aware-
ness regarding CRC. These results are in align with pre-
vious studies in Jordan, which raised similar concerns. 
This issue has been evident in nearby countries as well. A 
study in Lebanon showed that only 31.5% of people knew 
about CRC symptoms, and just 17.2% were aware of its 
risk factors [19]. Similarly, a study in Bahrain reported 
low CRC awareness, with overall knowledge at 56% and 
specific awareness of symptoms and risk factors at 59% 
and 53%, respectively [20]. In addition, a recent study in 
Saudi Arabia recorded a low mean awareness score of 
11.05 out of 23 among 5,720 participants [21]. Likewise, 
a study in Egypt found that awareness of CRC symptoms 
was low among the Egyptian population with only 29% of 
participants recognized key CRC risk factors [22]. Sup-
porting these findings, a study from North-Eastern Iran 
found that the average knowledge score of CRC risk fac-
tors was only 3.63/10 [23].

Comparing our results with studies conducted among 
the same age group (50–75 years), awareness levels 
appeared to vary across different populations. A study in 
Qatar found that the mean awareness score of symptoms 
was 3.63/9, and risk factors awareness was 5.43/11, with 
an overall awareness score of 9.03/20 [24]. Our study 
reported higher symptom awareness (4.97/9) but similar 
risk factor awareness (5.21/10). In contrast, studies out-
side the Middle East have reported higher CRC aware-
ness levels. A study among Asian Americans reported a 
mean CRC knowledge score of 6.10/9 [25]. Also, results 
from Turkey showed higher mean CRC risk factors 
awareness score (7.3/10) compared to our study [26]. 
In addition, a study in South Carolina, reported a mean 
CRC knowledge score of 9.6 out of 14 [27]. These find-
ings, despite differences in scoring scales, suggest higher 
awareness compared to our study’s overall awareness 
score of 10.18/19.

The Qatar study, which used a scoring system similar 
to the one used in our study, revealed that “lump in abdo-
men” was the most common reported symptom with 
a percentage of 56.5%, while 71.7% of the participants 

Table 7 Sex differences regarding the perceived barriers to undergoing CRC screening (N = 400)
Barrier Female (%) Male (%) P-value
Not a risk due to absence of symptoms 64.16% 58.62% 0.258
Not a risk due to healthy lifestyle 62.83% 48.85% 0.005*
Not a risk due to absence of family history 54.42% 48.28% 0.222
Lack of time 42.48% 39.08% 0.493
Fear of diagnosis 66.37% 52.3% 0.004*
Fear of test 62.83% 45.4% < 0.001**
Embarrassment during the test 61.95% 44.83% < 0.001**
Inconvenience of the test 58.85% 35.63% < 0.001**
Doubt about the effectiveness of screening 30.97% 24.14% 0.131
The far distance of the screening center 34.96% 29.31% 0.232
Lack of reminders 56.19% 56.9% 0.888
The table includes participants who selected “Strongly Agree” or “Somewhat Agree” for each perceived barrier

* Significant p-value < 0.05

** Significant p-value < 0.001

Table 8 Educational-level differences regarding the perceived barriers to undergoing CRC screening (N = 400)
Barrier Pre-secondary Secondary University Educated P-value
Not a risk due to absence of symptoms 48.98% 55.29% 66.17% 0.29
Not a risk due to healthy lifestyle 44.9% 52.94% 60.15% 0.102
Not a risk due to absence of family history 40.82% 48.24% 54.89% 0.148
Lack of time 28.57% 40.0% 43.61% 0.141
Fear of diagnosis 59.18% 58.82% 60.9% 0.931
Fear of test 42.86% 57.65% 56.77% 0.175
Embarrassment during the test 51.02% 48.24% 57.14% 0.311
Inconvenience of the test 38.78% 42.35% 52.63% 0.084
Doubt about the effectiveness of screening 24.49% 36.47% 25.94% 0.143
The far distance of the screening center 51.02% 37.65% 27.44% 0.003*
Lack of reminders 53.06% 69.41% 53.01% 0.26
The table includes participants who selected “Strongly Agree” or “Somewhat Agree” for each perceived barrier

* Significant p-value < 0.05
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recognized “daily consumption of processed meat” as the 
most significant risk factor. The least recognized symp-
tom was “pain in the back passage” (22.5%), a symptom 
also frequently overlooked by participants in our study 
[24]. In contrast, a survey conducted in the United 
Kingdom using the Bowel/Colorectal CAM instrument 
reported that “blood in stools” was the most recognized 
symptom (88.6%), and the main identified risk factor was 
having a “close relative with CRC” (65%) [28]. Both the 
British study and our research highlighted that “bowel 
does not empty” was the least known symptom, with 
awareness levels at 47% and 34.5%, respectively. Notably, 
“diabetes” was identified as one of the least recognized 
risk factors across all three studies, with only quarter 
of participants in our study reporting it as a risk factor. 
Despite being a well-known risk factor for CRC, the pub-
lic knowledge about the relation between CRC and dia-
betes remains limited, as it is often obscured by other 
known risk factors like family history [29].

Globally, numerous studies have investigated the level 
of CRC awareness in different communities, with variable 
results being reported. Consistent with previous studies 
from Iran, the United Arab Emirates, Hungary, and the 
United Kingdom, our study also found a low awareness of 
CRC risk factors [30, 31, 32, 33]. However, other popula-
tions reported a higher level of awareness regarding CRC 
[34, 35, 36]. This discrepancy might be due to differences 
in study settings and participant characteristics, as our 
study focused on individuals aged 50 to 75.

Regarding CRC risk factors, there are both modifiable 
and non-modifiable factors that play a role in developing 
the disease. Our study found that alcohol consumption 
was the most recognized modifiable risk factor with 67% 
of the participants acknowledging its role. This repre-
sents well-established awareness regarding the effects of 
alcohol on cancer development when compared to pop-
ulations of western countries [36, 37]. The most noted 
non-modifiable risk factor in our study was having a fam-
ily member with CRC, with a percentage of 64%. In Pal-
estine however, people seemed to focus more on personal 
health history like inflammatory bowel disease (IBD) 
rather than on genetic factors such as family history of 
CRC [38].

Several key barriers to CRC screening emerged from 
our study, including no visible symptoms, lack of fam-
ily history, a belief in a healthy lifestyle, fear of diagno-
sis, embarrassment, and concerns about the screening 
procedure. A recent study in Jordan identified that lack 
of information about screening, fear of any potential 
complications due to the test, embarrassment associ-
ated with colonoscopy, and fear of the result, were con-
sidered major barriers to CRC screening among the 
population [11]. similar barriers were identified in Saudi 
Arabia, where fear of the procedure itself and of the test 

results were common obstacles [39]. In Iran, a systematic 
review identified that cost, shame, fear of cancer diag-
nosis, and lack of testing recommendation by the physi-
cian were the most common barriers to screening, which 
supports the finding that fear of diagnosis is considered 
one of the most important barriers to screening [40]. 
Another cross-sectional study in the United States, which 
involved adults aged 50 and above, showed that fear of 
the test, lack of transportation, and financial issues were 
significant barriers to screening [41].

Interestingly, participants with a pre-secondary level 
of education showed slightly higher awareness scores 
in regard to barriers to CRC screening than those with 
higher education, though not statistically significant. This 
highlights the need for targeted programs to address gaps 
at all education levels. This is in contrast to a national 
cross-sectional study conducted in Palestine, which 
showed that education below secondary school is consid-
ered a barrier to CRC screening [42].

In our study, over half of the participants (51.8%) did 
not see themselves at risk due to the absence of a fam-
ily history of CRC, which goes along with similar find-
ings in Lebanon (52%) and Qatar (55.1%) [17, 19]. This 
highlights a significant lack of awareness, as CRC fre-
quently occurs in individuals without a family history. In 
addition to that, 61.8% of our participants thought they 
weren’t at risk for CRC because they lacked symptoms, 
a belief that was also prevalent in Qatar (60.6%) [17]. A 
recent study in Jordan, with a sample of 921 individu-
als of the same age group to ours, reported that‘’feeling 
well’’ was the most recorded barrier with a percentage of 
53.9%, which aligns with our finding [9]. Another study in 
Saudi Arabia reinforced this finding, as they found that 
the absence of symptoms was considered a major barrier 
by 73.4% of participants, highlighting how this miscon-
ception is widespread [43]. Additionally, a meta-analysis 
in 2016 supported this and concluded that the perception 
that screening is needed only when symptoms appear is 
considered one of the most important barriers to screen-
ing [44]. This misconception may come from the idea 
that people only need medical care when they feel sick 
or unwell, rather than for prevention. Also, there are not 
enough awareness campaigns explaining that CRC can 
develop initially without symptoms.

Our findings also highlight notable gender differences 
in screening reluctance. Women were significantly more 
likely than men to express fear (62.83% vs. 45.4%), embar-
rassment (61.95% vs. 44.83%), and concerns about dis-
comfort as reasons for avoiding screening. This pattern is 
consistent with studies from Korea and Iran, which found 
that women experienced higher levels of anxiety about 
CRC screening procedures [45, 46].

As noted, findings from different studies indicate that 
there is in general a low level of awareness regarding CRC 
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and screening programs. However, significant regional 
differences in awareness are apparent. Public health ini-
tiatives should consider these variations when designing 
targeted educational campaigns, ensuring that the mes-
sages are tailored to different populations’ specific needs 
and perceptions. While our findings are specific to Jor-
dan’s cultural and healthcare context, they can offer valu-
able guidance for similar settings, especially in the Middle 
East, where CRC screening faces common challenges.

Our results highlight the need for targeted interven-
tions to improve CRC awareness and screening in Jordan. 
We recommend that educational campaigns focus on 
poorly recognized symptoms, such as “pain in the back 
passage”, and underappreciated risk factors like older age 
and diabetes. To enhance effectiveness, such campaigns 
should be tailored to different age groups. In addition 
to that, sex-specific measurements must be taken into 
consideration, particularly among women, who reported 
fear and embarrassment as key barriers. This can be sup-
ported by the availability of female healthcare providers 
in screening programs. Also, Healthcare providers should 
promote CRC screening during routine visits, addressing 
common fears and misinformation. To improve acces-
sibility, mobile screening units and localized facilities 
should be implemented to overcome logistical barri-
ers. Finally, Mass media campaigns including television 
and social media should spread culturally appropriate 
messages that highlight the benefits of asymptomatic 
screening and clarify that CRC screening is a preventive 
measure, not just a diagnostic tool, which can address the 
misconception among people that CRC should always be 
accompanied by symptoms. All of these actions aim to 
enhance awareness and screening uptake, reducing CRC-
related mortality.

Our study has strengths and limitations. First, it is 
among the few studies to assess colorectal cancer aware-
ness using a validated questionnaire in Jordan. The 
relatively large sample enhances our results and make 
it more reliable. Additionally, the study provides valu-
able insights to help guide the improvement of public 
health strategies. However, there are some limitations. 
The cross-sectional design prevents us from establishing 
relationships between awareness levels and demographic 
characteristics, and does not allow to track changes over 
time. Also, the study used a non-probability sampling 
method, which may limit the generalizability of the find-
ings, as it might not have captured the full diversity of 
the population, particularly people in rural areas or those 
from less advantaged backgrounds. This was evident in 
the percentage of university-educated participants which 
reached over 65%, compared to less than 15% according 
to national statistics in Jordan. Additionally, the use of 
self-reported data may introduce potential bias, as par-
ticipants might not accurately report their knowledge. 

Lastly, our study age group (50–75) have lower access to 
the internet, so an online survey may exclude those with 
limited internet access and digital devices, illiterate indi-
viduals, or those who have health issues such as vision 
problems. This may lead to underrepresentation of less 
socioeconomically and less educated individuals.

Conclusion
Although there has been progress in increasing aware-
ness of CRC, significant gaps remain. Symptoms such as 
pain in the back passage and a feeling that the bowel does 
not empty are still poorly recognized, and awareness of 
key risk factors like chronic conditions and older age is 
limited. In order to address these gaps, more educational 
programs and greater involvement from healthcare pro-
viders are needed in order to raise awareness and over-
come major barriers to CRC screening like fear or lack 
of knowledge. By applying these measurements, we can 
significantly improve awareness, increase screening par-
ticipation, and ultimately reduce the incidence and mor-
tality of CRC.
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