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ABSTRACT

PURPOSE To explore public awareness of myths around colorectal cancer (CRC) causation
in Palestine and to examine factors associated with good awareness.

MATERIALS
AND METHODS

Convenience sampling was used to recruit adult Palestinians from govern-
mental hospitals, primary health care centers, and public spaces. Recognizing
13 myths around CRC causation was assessed using a translated-into-Arabic
version of the Cancer Awareness Measure-Mythical Causes Scale. Awareness
level was determined based on the number of CRC mythical causes recognized:
poor (0-4), fair (5-9), and good (10-13). Multivariable logistic regression was
used to examine the association between sociodemographic characteristics and
displaying good awareness. It adjusted for age group, sex, education, occu-
pation, monthly income, residence, marital status, having chronic diseases,
being a vegetarian, knowing someone with cancer, and site of data collection.

RESULTS Of 5,254 participants approached, 4,877 agreed to participate (response rate,
92.3%). A total of 4,623 questionnaires were included in thefinal analysis: 2,700
from theWest Bank and Jerusalem (WBJ) and 1,923 from theGaza Strip. Only 219
participants (4.7%) demonstrated good awareness of myths around CRC cau-
sation. WBJ participants were twice more likely than those from the Gaza Strip
to display good recognition (5.9% v 3.1%). Male sex, living in the WBJ, and
visiting hospitals were all associated with an increase in the likelihood of dis-
playing good awareness. Conversely, knowing someone with cancer was asso-
ciated with a decrease in the likelihood of displaying good awareness. Having a
physical trauma was the most recognized CRC causation myth (n 5 2,752,
59.5%), whereas eating food containing additives was the least (n 5 456, 9.8%).

CONCLUSION Only 4.7% displayed good ability to recognize myths around CRC causation.
Future educational interventions are needed to help the public distinguish the
evidence-based versus mythical causes of CRC.

INTRODUCTION

Worldwide, colorectal cancer (CRC) is the third most fre-
quent cancer and the third leading cause of cancer-related
deaths.1 In Palestine, CRC accounted for 14.3% of cancer-
related deaths in 2021, making it the second most common
cause of those deaths.2

There are several well-established risk factors for CRC, in-
cluding lack of physical activity, having a diet rich in red
meat and poor in fruits, vegetables, and fiber, in addition to
smoking, alcohol consumption, aging, and family history.3

The ability to identify these risk factors may play a role in
health behaviors that may reduce the individual’s chance to
develop CRC.4 A previous study from Palestine found that
only 40% of participants displayed good awareness of CRC
risk factors.5 However, the recognition of myths around CRC
causation to be incorrect among the Palestinian population
remains unknown. Moreover, efforts in behavior modifi-
cation for CRC causes may be harder to implement if they
have been influenced by beliefs that are not scientifically
supported (ie, factitious causes). Factitious causes of CRC
may deceive people and encourage them to place too much
emphasis on unfounded risk factors rather than pursuing
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healthy, evidence-based lifestyle choices that may actually
reduce their risk of developing CRC.6

Since no national CRC screening program exists in Palestine,
recognition of warning signs is important for early presenta-
tion. However, awareness levels of CRC signs and symptoms,
and risk factors in Palestine were found to be low in previous
studies,5,7 highlighting a need to investigate abilities to rec-
ognize CRC causation myths to be incorrect among the Pal-
estinian population. This could help in the development and
implementation of appropriate educational interventions to
improve public ability to distinguish evidence-based versus
mythical causes of CRC.

Therefore, this study aimed to (1) examine awareness of
myths around CRC causation to be incorrect in the Pales-
tinian community, (2) compare this awareness between the
Gaza Strip and the West Bank and Jerusalem (WBJ), and (3)
and explore the factors associated with good awareness.

MATERIALS AND METHODS

Study Design, Setting, and Population

A national cross-sectional study was carried out in Palestine
between July 2019 and March 2020. Adults make up approxi-
mately 52% (approximately 2.6million) of the total population
of Palestine (approximately 5.0 million).5,8 Adult Palestinians
were the target population. Exclusion criteria were holding
a nationality other than Palestinian, studying or working
in health-related fields, visiting oncology departments at
the time of data collection, and inability to complete the
questionnaire.

Sampling Methods

Most Palestinians receive their health care services at gov-
ernmental hospitals andprimaryhealth care centers atno cost

or low copayment. Convenience sampling was used to recruit
eligible participants from governmental hospitals, primary
health care centers, and public spaces in 11 governorates
(seven in the WBJ and four in the Gaza Strip). Public spaces
included parks,malls,marketplaces,mosques, transportation
stations, and others. The recruitment from different gover-
norates and geographic locations was intended to maximize
the representativeness of the study cohort.5,7,9-18

Questionnaire and Data Collection

Amodified version of the Cancer AwarenessMeasure-Mythical
Causes Scale (CAM-MYCS) was used for data collection.19 A
back-to-back translation was done; two bilingual health
care professionals translated CAM-MYCS from English to
Arabic and another two bilingual health care professionals
back-translated it fromArabic to English. These health care
professionals had relevant expertise in coloproctology, public
health, and survey design. The questionnairewas then assessed
by five independent health care professionals and researchers
for content validity. This was followed by conducting a pilot
study (n 5 25) to evaluate the clarity of the Arabic question-
naire. Thequestionnaires of thepilot studywerenot included in
the final analysis. Internal consistency was evaluated using
Cronbach’s alpha, which reached an acceptable level of .84.

The questionnaire comprised two sections. The first section
assessed the sociodemographic information of participants,
while the second section assessed the prompt recognition of
13 myths related to CRC causation as being incorrect. Of the
13 myths, 12 were adapted from the original CAM-MYCS.
Eating burnt food was added as the 13th myth because of
it being a popular belief in the Palestinian community.20

To minimize the possibility of participants answering ques-
tions at random, the original questions of the CAM-MYCS
with correct/incorrect/unsure responses were modified
into questions scored on a 5-point Likert scale (ranging
from 1 5 strongly disagree to 55 strongly agree). Answers

CONTEXT

Key Objective
This study evaluated the public awareness of myths around colorectal cancer (CRC) causation in the Palestinian com-
munity and examined the sociodemographic factors associated with exhibiting good awareness.

Knowledge Generated
The awareness level of CRC causation myths was very poor, with only 219 participants (4.7%) demonstrating good
awareness. Factors associated with displaying good awareness included being a male, visiting hospitals, and living in the
West Bank and Jerusalem.

Relevance
Several misbeliefs and misconceptions regarding CRC causation were identified among the public in Palestine. Our results
could potentially help in the development and implementation of appropriate educational interventions that aim to improve
the public ability to distinguish evidence-based versus mythical causes of CRC.

2 | © 2024 by American Society of Clinical Oncology

Elshami et al

D
ow

nl
oa

de
d 

fr
om

 a
sc

op
ub

s.
or

g 
by

 5
0.

21
5.

20
.5

 o
n 

Ja
nu

ar
y 

9,
 2

02
4 

fr
om

 0
50

.2
15

.0
20

.0
05

C
op

yr
ig

ht
 ©

 2
02

4 
A

m
er

ic
an

 S
oc

ie
ty

 o
f 

C
lin

ic
al

 O
nc

ol
og

y.
 S

ee
 h

ttp
s:

//a
sc

op
ub

s.
or

g/
go

/a
ut

ho
rs

/o
pe

n-
ac

ce
ss

 f
or

 r
eu

se
 te

rm
s.



with disagree or strongly disagree were considered correct;
all other answers were considered incorrect.

Eligible participantswere invited to a face-to-face interview to
complete the questionnaire in the presence of a data collector.
Data were collected using Kobo Toolbox (Cambridge, MA),
a reliable and user-friendly application that can be used on
smartphones.21

Statistical Analysis

Participant characteristics were summarized using descriptive
statistics, where categorical variables were described using
frequencies and percentages, and continuous variables, which
were non-normally distributed, were described using the
median and IQR. Comparisons between baseline character-
istics of participants from the Gaza Strip and those from the
WBJ were performed using Kruskal-Wallis or Pearson’s chi-
square test if the characteristic was continuous or categorical,
respectively.

The recommendations of the American Cancer Society state
that people at average risk of developing CRC should start
screening at age 45 years.22 Therefore, this cutoff was used to
dichotomize the continuous variable of age into two cate-
gories: 18-44 years and ≥45 years. In addition, theminimum
wage in Palestine is 1,450 New Israeli Shekel (NIS; about
$450 in US dollars),23 therefore, this cutoff was used to
dichotomize the continuous variable of monthly income into
two categories: <1,450 NIS and ≥1,450 NIS.

The evaluatedmyths related to CRC causationwere classified
into food-related and food-unrelated. The recognition of
eachmyth was described using frequencies and percentages,
and comparisons between participants from the Gaza Strip
versus those from the WBJ were performed using Pearson’s
chi-square test.

Multivariable logistic regression analyses were used to ex-
amine the association between participant characteristics
and recognizing each myth related to CRC causation. The
multivariable analyses adjusted for age group, sex, educa-
tional level, employment status, monthly income, place of
residence,marital status, having a chronic disease, following
a vegetarian diet, knowing someone with cancer, and site of
data collection. This model was determined a priori on the
basis of previous studies.5-7,19,24-27

The awareness level of the myths about CRC causation was
assessed using a scoring system, which had also been used in
previous studies.5,7,12,14,16,18 One point was given for each
correctly recognized myth. The awareness level was deter-
mined based on the total score (ranging from 0 to 13), which
was calculated and classified into three categories on the basis
of the number of myths recognized: poor (0-4), fair (5-9),
and good awareness (10-13). The awareness levels were
compared between participants from the Gaza Strip versus

those from the WBJ using Pearson’s chi-square test. A
multivariable logistic regression analysis was used to examine
the association between participant characteristics and dis-
playing good awareness. The same aforementioned multi-
variable model was used.

Missing data were hypothesized to be missed completely at
random and thus, complete case analysis was used to handle
them. Data were analyzed using Stata software version 17.0
(StataCorp, College Station, TX).

Ethics Approval and Consent to Participate

This study was approved by the Helsinki Committee in the
Gaza Strip, which is responsible for providing ethical ap-
provals for health-related research studies. It was also
approved by the Research Ethics Committee at the Islamic
University of Gaza and The Human Resources Development
department at the Ministry of Health. In addition, the
appropriate local laws and regulations were followed in the
execution of all study procedures. After receiving a thor-
ough description of the goals of the study, all participants
granted their consent to participate in the study. All par-
ticipants were made aware that their participation was
entirely voluntary and had no effect on the medical care
they would receive. All the methods of the study were
carried out in accordance with relevant local guidelines and
regulations.

RESULTS

Participant Characteristics

Of the 5,254 potential participants approached, 4,877 agreed
and completed the questionnaire (response rate 5 92.3%).
The final analysis included 4,623 questionnaires: 2,700 from
the WBJ and 1,923 from the Gaza Strip. A total of 254 ques-
tionnaires were excluded: 44 did not meet the inclusion
criteria and 210 had missing data. The median age (IQR) of
all participants was 31.0 years (24.0-43.0), and 1,879 (40.6%)
of them were males (Table 1). The WBJ participants were
relatively higher in percentage of older age, greater monthly
income, and chronic illnesses than theGaza Strip participants.

Good Recognition of CRC Causation Myths and Its
Associated Factors

Only 219 participants (4.7%) demonstrated good awareness
levels (ie, prompt recognition ofmore than nine of the 13 CRC
mythical causes; Table 2). Participants from the WBJ were
about twice more likely than those from the Gaza Strip to
display good awareness (5.9% v 3.1%). On the multivariable
analysis, male sex, living in the WBJ, and visiting a hospital
were all associated with an increase in the likelihood of
displaying good awareness (Fig 1). Conversely, knowing
someone with cancer was associated with a decrease in the
likelihood of displaying good awareness.
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Recognition of CRC Causation Myths to Be Incorrect

Overall, myths about CRC causation unrelated to food were
more frequently recognized than those related to food. Eating
burnt food was the most frequently recognized food-related
myth (n 5 1,157, 25.0%), followed by drinking from plastic
bottles (n 5 1,111, 24.0%; Table 3). Eating food containing
additives was the least frequently recognized food-related
myth (ie, most participants incorrectly identified it as a
risk factor; n 5 456, 9.8%). Having a physical trauma was
the most recognized food-unrelated myth (n 5 2,752,
59.5%), whereas the least recognized was feeling stressed
(n 5 1,449, 31.3%).

Association Between Participant Characteristics and
Recognizing CRC Food-Related Mythical Causes

Male participants were more likely than female participants
to recognize all CRC food-related myths except eating ge-
netically modified food, where no associated difference
was found (Table 4). Similarly, vegetarian participants were
more likely than nonvegetarian participants to recognize
all CRC food-related myths except eating food containing
artificial sweeteners, where no associated difference was
observed. In addition, participants recruited from hospitals
were more likely than those recruited from public spaces to
identify half of the CRC food-related myths. By contrast,

TABLE 1. Characteristics of Study Participants

Characteristic Total (N 5 4,623) Gaza Strip (n 5 1,923) WBJ (n 5 2,700) P

Age, years, median (IQR) 31.0 (24.0-43.0) 30.0 (24.0-40.0) 32.0 (24.0-44.0) <.001

Age group, years, No. (%)

18-44 3,608 (78.1) 1,579 (82.1) 2,029 (75.1) <.001

45 or older 1,015 (21.9) 344 (17.9) 671 (24.9)

Sex, No. (%) <.001

Male 1,879 (40.6) 710 (36.9) 1,169 (43.3)

Female 2,744 (59.4) 1,213 (63.1) 1,531 (56.7)

Educational level, No. (%)

Secondary or below 2,217 (47.9) 946 (49.2) 1,271 (47.1) .16

Postsecondary 2,406 (52.1) 977 (50.8) 1,429 (52.9)

Occupation, No. (%)

Unemployed/housewife 2,067 (44.7) 1,112 (57.8) 955 (35.4) <.001

Employed 1,898 (41.1) 563 (29.3) 1,335 (49.4)

Retired 96 (2.1) 29 (1.5) 67 (2.5)

Student 562 (12.1) 219 (11.4) 343 (12.7)

Monthly income ≥1,450 NIS, No. (%) 3,039 (65.7) 559 (29.1) 2,480 (91.9) <.001

Marital status, No. (%)

Single 1,414 (30.5) 548 (28.5) 866 (32.1) .032

Married 3,067 (66.4) 1,316 (68.4) 1,751 (64.8)

Divorced/widowed 142 (3.1) 59 (3.1) 83 (3.1)

Having a chronic disease, No. (%) 906 (19.6) 314 (16.3) 592 (21.9) <.001

Following a vegetarian diet, No. (%) 560 (12.1) 386 (20.1) 174 (6.4) <.001

Knowing someone with cancer, No. (%) 2,395 (51.8) 1,007 (52.4) 1,388 (51.4) .52

Site of data collection, No. (%)

Public spaces 1,450 (31.4) 491 (25.5) 959 (35.5) <.001

Hospitals 1,659 (35.9) 690 (35.9) 969 (35.9)

Primary health care centers 1,514 (33.7) 742 (38.6) 772 (28.6)

Abbreviations: NIS, New Israeli Shekel; WBJ, West Bank and Jerusalem.

TABLE 2. Recognition of Mythical Causes of Colorectal Cancer Among Study Participants

Level Total, No. (%) Gaza Strip, No. (%) WBJ, No. (%) P

Poor (0-4 myths) 2,867 (62.0) 1,218 (63.3) 1,649 (61.1) <.001

Fair (5-9 myths) 1,537 (33.3) 646 (33.6) 891 (33.0)

Good (10-13 myths) 219 (4.7) 59 (3.1) 160 (5.9)

Abbreviation: WBJ, West Bank and Jerusalem.
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participants who knew someone with cancer were less
likely than participants who did not to recognize all CRC
food-related myths correctly, except eating burnt food,
where no associated difference was found. Education level
was not associated with recognizing CRC food-related
mythical causes correctly except for eating burnt food,
where participants with higher education (ie, postsec-
ondary) were less likely to recognize it (odds ratio, 0.78
[95% CI, 0.68 to 0.91]).

Association Between Participant Characteristics and
Recognizing CRC Food-Unrelated Mythical Causes

Male participants were more likely than female partici-
pants to correctly recognize all other CRC mythical causes
except having a physical trauma and using aerosol
containers, where no associated differences were found
(Table 5). Similarly, participants recruited from hospitals
weremore likely than those recruited from public spaces to

Crude OR (95% CI)

1.20 (0.88-1.65)

2.09 (1.59-2.75)

0.83 (0.63-1.08)

1.61 (1.19-2.16)
2.03 (0.91-4.53)
1.15 (0.72-1.84)

1.59 (1.16-2.17)

1.03 (0.73-1.38)
0.90 (0.38-2.12)

1.99 (1.47-2.70)

1.06 (0.76-1.49)

0.51 (0.38-0.67)

0.60 (0.36-0.99)

2.20 (1.59-3.06)
0.68 (0.44-1.04)

P

.25

<.001

.17

.002
.08
.55

.004

.86

.81

<.001

.72

<.001

.045

<.001
.07

Adjusted OR (95% CI)

1.00 (0.68-1.48)

1.72 (1.17-2.53)

0.75 (0.56-1.01)

0.90 (0.59-1.37)
1.00 (0.40-2.47)
0.89 (0.50-1.57)

1.07 (0.70-1.63)

1.07 (0.74-1.56)
1.04 (0.41-2.66)

1.83 (1.22-2.73)

0.91 (0.62-1.35)

0.59 (0.44-0.79)

0.90 (0.53-1.52)

1.99 (1.41-2.81)
0.80 (0.51-1.25)

P

.99

.006

.06

.62

.99

.68

.76

.71

.93

.003

.66

<.001

.69

<.001
.33

0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2 2.2 2.4 2.6 2.8 3 3.2 3.4 3.6 3.8 4 4.2 4.4 4.6 4.8

Primary Health Care Centers
Hospitals

Site of Data Collection (ref: public spaces)
Yes

Following a Vegetarian Diet (ref: no)
Yes

Knowing Someone With Cancer (ref: no)
Yes

Having a Chronic Disease (ref: no)
West Bank and Jerusalem
Residency (ref: Gaza Strip)

Divorced/Widowed
Married

Marital Status (ref: single)
�1,450 NIS

Monthly Income (ref: <1,450 NIS)
Student
Retired

Employed
Occupation (ref: unemployed)

Postsecondary
Education (ref: secondary or below)

Male
Sex (ref: female)

�45 Years
Age (ref: 18-44 years)

FIG 1. Forest plot summarizing the results of bivariable and multivariable logistic regression analyses examining factors associated with having
good recognition of the mythical causes of colorectal cancer. NIS, New Israeli Shekel; OR, odds ratio; Ref, reference.

TABLE 3. Summary of the Assessment of the Number of Participants Correctly Recognizing Colorectal Cancer Mythical Causes

Myth

Total
(N 5 4,623),

No. (%)

Gaza Strip
(n 5 1,923),

No. (%)

WBJ
(n 5 2,700),

No. (%) P

Food-related

Eating burnt food (eg, bread or barbeque) 1,157 (25.0) 415 (21.6) 742 (27.5) <.001

Drinking from plastic bottles 1,111 (24.0) 401 (20.9) 710 (26.3) <.001

Using microwave ovens 968 (20.9) 441 (22.9) 527 (19.5) .005

Eating food containing artificial sweeteners (eg, saccharine) 905 (19.5) 366 (19.0) 539 (20.0) .43

Eating genetically modified food (eg, hybrid vegetables) 677 (14.6) 307 (16.0) 370 (13.7) .032

Eating food containing additives 456 (9.8) 185 (9.6) 271 (10.0) .64

Others

Having a physical trauma 2,752 (59.5) 1,068 (55.5) 1,684 (62.4) <.001

Using aerosol containers 2,058 (44.5) 807 (42.0) 1,251 (46.3) .003

Using cleaning products 1,808 (39.1) 727 (37.8) 1,081 (40.0) .13

Using mobile phones 1,725 (37.3) 682 (35.5) 1,043 (38.6) .028

Living near power lines 1,540 (33.3) 703 (36.6) 837 (31.0) <.001

Exposure to electromagnetic frequencies (eg, Wi-Fi and radio/TV frequencies) 1,488 (32.2) 613 (31.9) 875 (32.4) .70

Feeling stressed 1,449 (31.3) 618 (32.1) 831 (30.8) .33

Abbreviation: WBJ, West Bank and Jerusalem.
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TABLE 4. Multivariable Logistic Regression Analyzing Factors AssociatedWith the Recognition of EachMythical Food-Related Cause of Colorectal
Cancer

Characteristic

Eating Burnt Food
Drinking From
Plastic Bottles

Using
Microwave Ovens

Eating Food Containing
Artificial Sweeteners

AOR (95% CI)a P AOR (95% CI)a P AOR (95% CI)a P AOR (95% CI)a P

Age group, years

18-44 Ref Ref Ref Ref Ref Ref Ref Ref

45 or older 0.91 (0.75 to 1.11) .36 0.97 (0.79 to 1.18) .74 0.86 (0.69 to 1.06) .15 1.16 (0.94 to 1.43) .16

Sex

Female Ref Ref Ref Ref Ref Ref Ref Ref

Male 1.49 (1.24 to 1.79) <.001 1.22 (1.01 to 1.46) .035 1.33 (1.10 to 1.61) .003 1.22 (1.00 to 1.48) .047

Educational level

Secondary or below Ref Ref Ref Ref Ref Ref Ref Ref

Postsecondary 0.78 (0.68 to 0.91) .001 1.01 (0.87 to 1.17) .93 1.07 (0.92 to 1.26) .37 0.98 (0.84 to 1.15) .83

Occupation

Unemployed/housewife Ref Ref Ref Ref Ref Ref Ref Ref

Employed 0.96 (0.79 to 1.17) .68 0.96 (0.79 to 1.17) .68 0.95 (0.77 to 1.17) .63 0.96 (0.77 to 1.18) .69

Retired 1.05 (0.65 to 1.72) .83 1.20 (0.73 to 1.99) .47 1.48 (0.90 to 2.45) .12 0.84 (0.48 to 1.46) .54

Student 0.90 (0.69 to 1.18) .44 1.60 (1.24 to 2.07) <.001 1.20 (0.92 to 1.57) .17 1.17 (0.88 to 1.54) .29

Monthly income

<1,450 NIS Ref Ref Ref Ref Ref Ref Ref Ref

≥1,450 NIS 1.23 (1.01 to 1.51) .039 0.97 (0.79 to 1.18) .75 0.92 (0.75 to 1.13) .42 0.99 (0.80 to 1.22) .91

Marital status

Single Ref Ref Ref Ref Ref Ref Ref Ref

Married 1.11 (0.92 to 1.33) .28 0.97 (0.81 to 1.16) .74 0.99 (0.82 to 1.20) .91 1.04 (0.85 to 1.26) .73

Divorced/widowed 1.50 (0.98 to 2.29) .06 0.85 (0.53 to 1.35) .49 0.82 (0.49 to 1.35) .43 1.18 (0.74 to 1.88) .48

Residency

Gaza Strip Ref Ref Ref Ref Ref Ref Ref Ref

WBJ 1.32 (1.09 to 1.59) .004 1.33 (1.10 to 1.60) .003 0.87 (0.72 to 1.06) .17 1.00 (0.82 to 1.22) .98

Having a chronic disease

No Ref Ref Ref Ref Ref Ref Ref Ref

Yes 1.02 (0.85 to 1.24) .81 0.93 (0.76 to 1.14) .49 1.22 (0.99 to 1.49) .06 0.98 (0.80 to 1.21) .87

Knowing someone with cancer

No Ref Ref Ref Ref Ref Ref Ref Ref

Yes 0.91 (0.79 to 1.04) .16 0.79 (0.68 to 0.90) .001 0.78 (0.68 to 0.91) .001 0.64 (0.55 to 0.74) <.001

Following a vegetarian diet

No Ref Ref Ref Ref Ref Ref Ref Ref

Yes 1.76 (1.43 to 2.16) <.001 0.62 (0.48 to 0.80) <.001 1.49 (1.20 to 1.85) <.001 0.85 (0.66 to 1.09) .20

Site of data collection

Public spaces Ref Ref Ref Ref Ref Ref Ref Ref

Hospitals 0.90 (0.76 to 1.06) .21 1.55 (1.30 to 1.84) <.001 1.02 (0.85 to 1.22) .82 1.28 (1.07 to 1.54) .008

Primary health care centers 1.04 (0.87 to 1.25) .65 1.27 (1.05 to 1.54) .013 0.84 (0.69 to 1.02) .08 0.80 (0.65 to 0.99) .037

Characteristic

Eating Genetically Modified Food Eating Food Containing Additives

AOR (95% CI)a P AOR (95% CI)a P

Age group, years

18-44 Ref Ref Ref Ref

45 or older 1.10 (0.87 to 1.39) .41 0.98 (0.74 to 1.31) .91

Sex

Female Ref Ref Ref Ref

Male 1.18 (0.94 to 1.47) .15 1.38 (1.06 to 1.79) .015

(continued on following page)
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correctly identify all other CRCmythical causes except having
a physical trauma and living near power lines, where no as-
sociated differences were found. In addition, participants
recruited from primary health care centers were more likely
than those recruited from public spaces to correctly recognize
four of seven CRC food-unrelated mythical causes.

By contrast, older participants (age 45 years and older) were
less likely than younger participants to recognize four of the
seven CRC food-unrelated mythical causes. In addition,
participants who knew someone with cancer were less likely
than participants who did not to recognize four of the seven
CRC food-unrelated mythical causes.

DISCUSSION

Myths around CRC causation unrelated to food were more
frequently recognized to be incorrect than those related to
food. Only 4.7% of the participants demonstrated good
awareness of CRC mythical causes. Being a male, living in the
WBJ, and visiting hospitalswere all associatedwith an increase
in the likelihood of displaying good awareness. Conversely,
knowing someone with cancer was associated with a decrease
in the likelihood of displaying good recognition.

In the United Kingdom, one study demonstrated that up
to 50% of patients diagnosed with CRC demonstrated clear

TABLE 4. Multivariable Logistic Regression Analyzing Factors AssociatedWith the Recognition of EachMythical Food-Related Cause of Colorectal
Cancer (continued)

Characteristic

Eating Genetically Modified Food Eating Food Containing Additives

AOR (95% CI)a P AOR (95% CI)a P

Educational level

Secondary or below Ref Ref Ref Ref

Postsecondary 0.94 (0.78 to 1.12) .48 1.03 (0.83 to 1.28) .76

Occupation

Unemployed/housewife Ref Ref Ref Ref

Employed 0.90 (0.71 to 1.14) .39 0.97 (0.73 to 1.29) .83

Retired 0.82 (0.44 to 1.54) .53 1.31 (0.69 to 2.49) .41

Student 0.90 (0.65 to 1.25) .52 0.83 (0.57 to 1.23) .35

Monthly income

<1,450 NIS Ref Ref Ref Ref

≥1,450 NIS 0.79 (0.62 to 1.00) .048 0.92 (0.69 to 1.22) .55

Marital status

Single Ref Ref Ref Ref

Married 1.21 (0.96 to 1.52) .10 0.95 (0.73 to 1.23) .68

Divorced/widowed 1.19 (0.70 to 2.03) .52 0.87 (0.44 to 1.70) .68

Residency

Gaza Strip Ref Ref Ref Ref

WBJ 1.01 (0.80 to 1.26) .96 1.13 (0.86 to 1.47) .38

Having a chronic disease

No Ref Ref Ref Ref

Yes 0.91 (0.72 to 1.15) .44 1.24 (0.94 to 1.62) .12

Knowing someone with cancer

No Ref Ref Ref Ref

Yes 0.63 (0.53 to 0.75) <.001 0.56 (0.46 to 0.69) <.001

Following a vegetarian diet

No Ref Ref Ref Ref

Yes 1.37 (1.07 to 1.74) .013 2.01 (1.52 to 2.66) <.001

Site of data collection

Public spaces Ref Ref Ref Ref

Hospitals 1.07 (0.87 to 1.32) .50 1.34 (1.06 to 1.70) .016

Primary health care centers 0.80 (0.64 to 1.01) .06 0.70 (0.52 to 0.93) .013

Abbreviations: AOR, adjusted odds ratio; NIS, New Israeli Shekel; Ref, reference; WBJ, West Bank and Jerusalem.
aAdjusted for age group, sex, educational level, occupation, monthly income, marital status, residency, having a chronic disease, knowing someone
with cancer, following a vegetarian diet, and site of data collection.
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TABLE 5. Multivariable Logistic Regression Analyzing Factors AssociatedWith the Recognition of Each Other Mythical Cause of Colorectal Cancer

Characteristic

Having a Physical Trauma Using Aerosol Containers Using Cleaning Products Using Mobile Phones

AOR (95% CI)a P AOR (95% CI)a P AOR (95% CI)a P AOR (95% CI)a P

Age group, years

18-44 Ref Ref Ref Ref Ref Ref Ref Ref

45 or older 0.83 (0.70 to 0.99) .040 0.72 (0.61 to 0.86) <.001 0.84 (0.70 to 1.00) .052 0.83 (0.69 to 1.00) .045

Sex

Female Ref Ref Ref Ref Ref Ref Ref Ref

Male 1.00 (0.85 to 1.17) .99 1.13 (0.97 to 1.32) .13 1.36 (1.16 to 1.60) <.001 1.41 (1.20 to 1.66) <.001

Educational level

Secondary or below Ref Ref Ref Ref Ref Ref Ref Ref

Postsecondary 1.07 (0.94 to 1.22) .33 1.09 (0.96 to 1.24) .20 1.17 (1.03 to 1.34) .018 1.23 (1.08 to 1.41) .002

Occupation

Unemployed/housewife Ref Ref Ref Ref Ref Ref Ref Ref

Employed 1.07 (0.90 to 1.26) .47 0.97 (0.82 to 1.15) .72 0.88 (0.74 to 1.04) .13 1.02 (0.85 to 1.21) .86

Retired 1.90 (1.16 to 3.11) .011 1.49 (0.95 to 2.33) .08 1.12 (0.71 to 1.76) .63 1.37 (0.87 to 2.16) .17

Student 0.93 (0.74 to 1.16) .51 1.41 (1.13 to 1.77) .003 1.35 (1.07 to 1.70) .10 1.50 (1.19 to 1.88) .001

Monthly income

<1,450 NIS Ref Ref Ref Ref Ref Ref Ref Ref

≥1,450 NIS 1.11 (0.93 to 1.32) .24 1.02 (0.86 to 1.21) .79 1.03 (0.87 to 1.23) .72 1.01 (0.85 to 1.21) .91

Marital status

Single Ref Ref Ref Ref Ref Ref Ref Ref

Married 1.37 (1.17 to 1.60) <.001 1.09 (0.93 to 1.28) .27 1.12 (0.95 to 1.31) .18 0.79 (0.67 to 0.93) .004

Divorced/widowed 1.24 (0.85 to 1.82) .27 0.87 (0.59 to 1.29) .49 1.00 (0.67 to 1.49) .99 0.71 (0.47 to 1.07) .10

Residency

Gaza Strip Ref Ref Ref Ref Ref Ref Ref Ref

WBJ 1.39 (1.18 to 1.64) <.001 1.17 (1.00 to 1.37) .054 1.06 (0.90 to 1.25) .46 1.13 (0.96 to 1.33) .15

Having a chronic disease

No Ref Ref Ref Ref Ref Ref Ref Ref

Yes 1.03 (0.87 to 1.22) .75 1.03 (0.87 to 1.21) .75 1.17 (0.99 to 1.39) .07 0.96 (0.80 to 1.14) .63

Knowing someone with cancer

No Ref Ref Ref Ref Ref Ref Ref Ref

Yes 0.80 (0.70 to 0.90) <.001 0.91 (0.81 to 1.03) .13 0.74 (0.66 to 0.84) <.001 0.88 (0.78 to 1.00) .052

Following a vegetarian diet

No Ref Ref Ref Ref Ref Ref Ref Ref

Yes 1.92 (1.57 to 2.35) <.001 0.78 (0.64 to 0.94) .010 0.79 (0.65 to 0.97) .023 1.00 (0.82 to 1.22) .97

Site of data collection

Public spaces Ref Ref Ref Ref Ref Ref Ref Ref

Hospitals 1.12 (0.96 to 1.30) .16 1.48 (1.27 to 1.72) <.001 1.57 (1.35 to 1.83) <.001 1.46 (1.25 to 1.70) <.001

Primary health care centers 1.26 (1.07 to 1.47) .006 1.16 (0.99 to 1.35) .07 1.18 (1.00 to 1.39) .044 1.26 (1.07 to 1.49) .006

Characteristic

Living Near
Power Lines

Exposure to Electromagnetic
Frequencies Feeling Stressed

AOR (95% CI)a P AOR (95% CI)a P AOR (95% CI)a P

Age group, years

18-44 Ref Ref Ref Ref Ref Ref

45 or older 1.02 (0.85 to 1.22) .86 1.00 (0.83 to 1.19) .98 0.77 (0.64 to 0.92) .005

Sex

Female Ref Ref Ref Ref Ref Ref

Male 1.41 (1.20 to 1.66) <.001 1.25 (1.06 to 1.48) .009 1.48 (1.25 to 1.75) <.001

(continued on following page)
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risk factors in lifestyle behaviors.28 Furthermore, in the
United States, another study showed that up to 40% of new
cancer cases could be prevented by identifying risk factors
and avoiding them (ie, implementing a risk-reducing
lifestyle).29 In the United Kingdom, it is estimated that
more than one million cancer cases could be prevented by
following healthy lifestyles.28 Correct recognition of CRC
risk factors could facilitate adoption of healthier behaviors
and increase the likelihood of participation in screening
programs and thus, improve prevention and/or early de-
tection of CRC.30 Nevertheless, myths and misconceptions
about different cancers contribute to people avoiding these
healthy lifestyles and risk-reduction measures.5,24,31 For

instance, the adoption of alternative medicines, diets, and
lifestyle choices may be affected by knowledge of the
various causes of cancer (both genuine and also factitious
causes).32 In addition, false beliefs of cancer can affect the
tendency of patients to visit a doctor depending on the site
of the tumor in the body.6 Increasing the public recognition
level of the factitious causes of CRC might help in targeting
efforts toward the public focusing on the evidence-based,
modifiable risk factors, which may help reduce the asso-
ciated morbidity and mortality.

Similar to this study, recognition of CRCmyths was poor in a
study from Pakistan.33 However, other studies conducted in

TABLE 5. Multivariable Logistic Regression Analyzing Factors AssociatedWith the Recognition of Each Other Mythical Cause of Colorectal Cancer
(continued)

Characteristic

Living Near
Power Lines

Exposure to Electromagnetic
Frequencies Feeling Stressed

AOR (95% CI)a P AOR (95% CI)a P AOR (95% CI)a P

Educational level

Secondary or below Ref Ref Ref Ref Ref Ref

Postsecondary 1.11 (0.97 to 1.27) .14 0.90 (0.79 to 1.04) .15 0.80 (0.70 to 0.91) .001

Occupation

Unemployed/housewife Ref Ref Ref Ref Ref Ref

Employed 1.06 (0.89 to 1.27) .52 0.92 (0.77 to 1.10) .38 0.88 (0.73 to 1.06) .17

Retired 0.97 (0.61 to 1.55) .90 1.11 (0.70 to 1.77) .65 1.10 (0.69 to 1.76) .69

Student 1.26 (1.00 to 1.60) .054 1.13 (0.89 to 1.44) .32 1.00 (0.78 to 1.28) .99

Monthly income

<1,450 NIS Ref Ref Ref Ref Ref Ref

≥1,450 NIS 1.07 (0.89 to 1.28) .47 1.17 (0.97 to 1.40) .09 0.89 (0.74 to 1.07) .20

Marital status

Single Ref Ref Ref Ref Ref Ref

Married 1.06 (0.90 to 1.25) .50 1.14 (0.96 to 1.35) .13 1.09 (0.92 to 1.29) .32

Divorced/widowed 0.85 (0.56 to 1.31) .47 1.04 (0.69 to 1.56) .85 1.03 (0.68 to 1.56) .90

Residency

Gaza Strip Ref Ref Ref Ref Ref Ref

WBJ 0.70 (0.59 to 0.83) <.001 0.89 (0.75 to 1.05) .18 1.06 (0.89 to 1.26) .51

Having a chronic disease

No Ref Ref Ref Ref Ref Ref

Yes 0.91 (0.76 to 1.09) .31 1.00 (0.84 to 1.19) .99 1.05 (0.88 to 1.26) .56

Knowing someone with cancer

No Ref Ref Ref Ref Ref Ref

Yes 0.84 (0.74 to 0.95) .006 1.10 (0.97 to 1.25) .16 0.77 (0.68 to 0.88) <.001

Following a vegetarian diet

No Ref Ref Ref Ref Ref Ref

Yes 0.86 (0.70 to 1.05) .15 0.58 (0.46 to 0.72) <.001 1.07 (0.87 to 1.31) .53

Site of data collection

Public spaces Ref Ref Ref Ref Ref Ref

Hospitals 1.11 (0.95 to 1.29) .20 1.51 (1.29 to 1.77) <.001 1.31 (1.11 to 1.54) .001

Primary health care centers 0.96 (0.81 to 1.14) .64 1.11 (0.93 to 1.32) .23 1.23 (1.03 to 1.46) .020

Abbreviations: AOR, adjusted odds ratio; NIS, New Israeli Shekel; Ref, reference; WBJ, West Bank and Jerusalem.
aAdjusted for age group, sex, educational level, occupation, monthly income, marital status, residency, having a chronic disease, knowing someone
with cancer, following a vegetarian diet, and site of data collection.
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the United Kingdom, United States, and Spain showed better
results.24,27,34 This might indicate that recognition of CRC
myths could be better in high-income countries, compared
with low- andmiddle-income countries, possibly because of
public education interventions. Studies in high-income
countries have shown the effectiveness of educational
campaigns in increasing public awareness of colorectal and
abdominal cancers.35,36

The poor recognition of CRC factitious causes in Palestine could
be related to misinformation on social media in Palestine. The
number of Internet users in Palestine was over 3.7 million in
2022 and is increasing each year.37 There are concerns that
Internet, especially social media, can be a source of false
medical information. Loeb et al38 investigated the content of
social media on YouTube containing medical information
about bladder cancer, where approximately 70% were clas-
sified as either bad or moderate quality. In addition, Johnson
et al39 assessed medical information in the most popular
articles regarding lung, prostate, colorectal, and breast can-
cers in several social media websites (eg, Facebook, Twitter,
and Pinterest), where nearly 30% of the information found
was false and 77% could lead to harm of patients, misuse of
medications, or endorsement of unproven practices. More
attention should be given to the role of social media when
trying to increase public awareness, and individuals must be
encouraged to validate information sources from the Internet
before endorsing them or taking actions based on them.40

However, verifying information can be more challenging in
low-income settings like Palestine, where there is a dearth of
trustworthy information in public discourse and national
educational interventions are lacking.

Anxiety and post-traumatic stress disorder are the most
common psychiatric disorders in Palestine.41 However, feeling
stressed was the least correctly recognized food-unrelated
cause of CRC (31.3%). This recognition level is lower than
that of a study that assessed recognition of myths among 22
different countries, where the highest recognition rates for
stress to be a mythical cancer cause were found in Bulgaria.42

However, our results showed better awareness than some
previous studies conducted in countries such as Ireland
(92% of respondents endorsed stress as a strong risk factor of
cancer)43 and Australia (78% of participants considered stress
as a risk factor for cancer).44 Therefore, there appears to be a
common misconception in Palestine about the relationship
between stress and the development of cancer, which could be
targeted in educational interventions on mental health.

Consistent with a previous study conducted in the
United Kingdom,24 male participants in this study demon-
strated better abilities to recognize cancer causation myths to
be incorrect compared with female participants. However, in a
previous study from Palestine,5 female participants showed
better awareness levels of CRC risk factors. Furthermore,
Carnahan et al45 found that males diagnosed with CRC had a
lower level of awareness regarding the different screening
methods of CRC. It is possible that female participants have

greater concerns thanmales about health issues, making them
more aware of risk factors and screening opportunities while
also seeing fictitious causes of CRC as genuine hazards.24,45

Interestingly, vegetarians correctly recognized the majority
of CRC food-related mythical causes. Vegetarians in general
tend to be more knowledgeable about nutrition and the
different ingredients in food. They also have a higher
awareness of the dietary causes of CRC, as well as having
lower mortality rates from different diseases including
cancer because of their balanced diet.31,46 This underlines the
potential impact educational interventions could have on
cancer mortality if adoption of healthier lifestyle choices
were attained.

Surprisingly, like this study, a Spanish study showed poorer
abilities to recognize CRC myths as incorrect among people
who knew someone with cancer.27 This might be due to a
heightened receptivity to messages around CRC causation
among people who know someone with cancer.47,48 Fur-
thermore, the scarcity of evidence-based public information
campaigns in low-income settings, such as Palestine, may
lead people to search for information from less reliable
sources, including social media40,49 and, thus, expose people
to non–evidence-based messages around CRC without ex-
posure to balanced evidence-based information. Thus,
people who know someone with cancer might have more
exposure to non–evidence-based information as they seek
knowledge and are more receptive to messages around CRC,
making them more vulnerable to misinformation.47,48,50 In
Middle Eastern countries, families play an important role in
medical and lifestyle decisions made by patients, which can
affect treatment options and opportunities for care.6,51

Families are often the main carers for patients diagnosed
with cancer in theMiddle East and also take responsibility for
treatment,6 compared with Western countries, where care
and treatment choices are more strongly dependent on
patient preferences and where hospices or nursing homes
are more acceptable and available.52 One study in Taiwan
showed that older Taiwanese residents at long-term
care institutions believe firmly that they must contact
their families before making any decisions connected to
end-of-life care, in contrast to older Europeans and
Americans,53,54 while another study showed that family
members participated in decision making in <50% of all
non-Hispanic White patients with cancer, with percent-
ages being higher for Asian Americans and Spanish-
speaking Latinos.55 Therefore, while raising awareness
of different cancers, there should bemore consideration of
the impact that family members and friends have on
lifestyle choices and behaviors.

Another important consideration for future educational in-
terventions could be the interaction between health care
professionals andpatients. In this study, participants recruited
from hospitals were more likely than those recruited from
public spaces to display good awareness and to identify most
CRC causationmyths. This may indicate the importance of the
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health care professionals’ role in spreading the awareness of
CRC risk factors and refuting unfounded causes. This is sup-
ported by findings of a previous national study from Palestine
that measured the awareness of CRC risk factors and found
that individuals recruited from hospitals were more likely to
identify most CRC risk factors.5 In addition, previous studies
have shown that good communication between health care
workers andpatients can affect their participation in screening
programs for CRC.7,56

Convenience sampling was used to recruit participants,
which might affect the generalizability of the results.
However, the large sample size and sampling from different
geographical locations in Palestine could help in mitigating
this limitation. Moreover, the exclusion of participants with
medical background and presumably higher awareness may
have affected our results. However, this was intended to
increase the relevance of the study to the Palestinian public.

A further limitation could be that some sociodemographic
data, namely having a chronic disease, following a vege-
tarian diet, and knowing someone with cancer, were self-
reported by study participants, which may not be the best
way to collect data for these factors.

In conclusion, participants of this study demonstrated inad-
equate knowledge of factors not proven to be causing CRC,with
only 4.7% displaying good awareness. Food-related myths
around CRC causation were less frequently recognized to be
incorrect than those unrelated to food. Factors associated
with higher likelihood of displaying good awareness in-
cluded male sex, living in the WBJ, and visiting hospitals.
Conversely, knowing someone with cancer was associated
with lower likelihood of displaying good awareness. The
results of this study highlight the need for educational
campaigns and interventions to increase awareness of CRC
causation myths.
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