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abstract

PURPOSE To assess the knowledge and intention for colorectal cancer (CRC) screening within the Lebanese
community before and after a guided tour through an inflatable colon model.

METHODS The Cancer Prevention and Control Program, Naef K. Basile Cancer Institute at the American
University of Beirut Medical Center in collaboration with AMALOUNA educational nongovernmental organization
launched awareness campaigns during which a walk-through inflatable colon was displayed. Pre- and post-
surveys related to the age of screening, risk factors, symptoms, and CRC prevention were collected anonymously
before and after touring the inflatable colon to assess the effectiveness of this educational tool.

RESULTS Compiled data collected from 782 participants revealed that older age and higher education were
predictors of favorable CRC screening knowledge and behaviors before entering the inflatable colon. In-
terestingly, touring the inflatable colon model significantly improved participants’ awareness and knowledge
about CRC. Most importantly, it increased their willingness for screening and social engagement and comfort
discussing and promoting CRC screening.

CONCLUSION Overall, these results indicate that the interactive colon is an effective educational tool that can
make a positive impact by improving the community CRC awareness and interest in CRC screening. They also
highlight the importance of such educational efforts conducted in the community to create more awareness
about CRC and emphasize the importance of its prevention.
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INTRODUCTION

Cancer is a global health threat charting among the top
worldwide causes of mortality and morbidity worldwide.
Statistics in Lebanon show that the cancer incidence
rate has dramatically increased over the past decades.
Specifically, colorectal cancer (CRC) currently ranks fourth
in males and second in females as the most commonly
reported cancer in Lebanon1 and is among the threemain
causes of mortality and morbidity.2 It is estimated that the
age-standardized incidence and mortality of CRC in
Lebanon is 20 and 10.5 per 100,000, respectively, and
these numbers are expected to increase.3Moreover, it is
expected that the shift to Western diet, sedentary life-
style, smoking habits, as well as the increase in life
expectancies will further expand CRC incidence rate
and burden.4 This necessitates the development and
implementation of effective strategies to combat cancer
generally and CRC specifically not only by therapeutics
but also through primary and secondary prevention.

From a clinical point of view, early detection by screening
significantly increases chances of survival and reduces

the medical and financial burdens of treatment.5 This
has been shown by several published studies correlating
significant reduction of CRC incidences, mortality, and
economic burden to early detection by screening. The
recommended CRC screening tests in Lebanon and
similarly to the West for people. 50 years of age with no
family history are the fecal occult blood test (FOBT) and
fecal immunochemical test (FIT) screening at yearly
intervals and colonoscopy at 10-year intervals.6 Impor-
tantly, although CRC screening with any of these rec-
ommended tests is reported to reduce CRC mortality6,7

and incidence, none of these tests is generally available
at the public primary health care centers in Lebanon,8

and there is currently no implementation of a national
CRC screening plan in Lebanon. Moreover, although
CRC is common in Lebanon, public awareness of it was
estimated to be marginal.9 In addition, there are only
scarce data about CRC screening knowledge and atti-
tudes of CRC screening. A recent survey performed on
371 participants in Lebanon revealed that 44% were
unaware of routine screening and 57% were unwilling to
get screened. These results were related to participants’
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own/personal evaluation of the screening technique and
misconceptions about CRC.10

To address these issues, the Cancer Prevention and Control
Program atNaef K. Basile Cancer Institute (NKBCI), American
University of Beirut Medical Center (AUBMC) in collabora-
tion with AMALOUNA, an AUB-affiliated educational non-
governmental organization (NGO) that aims to raise awareness
about cancer, cancer prevention, and cancer research,
launched a series of outreach events using a giant inflatable
colon model. The overall objective was to evaluate the use of
this interactive educational tool in improving knowledge
and behaviors of the community toward CRC prevention.

METHODS

Setting

The Cancer Prevention and Control Program NKBCI,
AUBMC, in collaboration with AMALOUNA, an AUB-
affiliated educational NGO that aims to raise awareness
about cancer, cancer prevention, and cancer research,
designed an awareness campaign with educational activ-
ities tailored for CRC. This campaign was launched in the
international CRC month of March 2017 and ran for more
than 12 months. Target demographics were people of
diverse age groups, educational backgrounds, and geo-
graphic areas. We toured around Lebanon with the in-
flatable colon to several areas, including Beirut, Mount
Lebanon, and the North and South governorates. These
events were publicized via social media, including televi-
sion. Moreover, in rural areas where they had certain au-
thority figures, we relied on word of mouth in addition to
social media. Furthermore, Sanchez et al11 showed that
after inflatable colon intervention young adults reported an
increased intention to promote CRC education among their
relatives and community members. This mode of knowl-
edge dissemination is effective, because social influence
has been reported to cause health behavior changes in
individuals.12 As such, we aimed to include all age groups,
including the young so they propagate the message to their
parents.

Inflatable Colon Educational Tool

During the awareness campaign, an inflatable colon model
was constructed for participants to tour. The model is 2.5 m
in height, 3 m in width, and 6 m in length completed, with
a built-in electrical air blower. When inflated, it has an arch
shape, which creates a double-layer walk-through tunnel
laid out with digital printings and pictures explaining and
detailing the different stages of CRC in the following pro-
gressive order: normal colon tissue, inflamed colon tissue
(Crohn’s disease and ulcerative colitis), benign polyps,
malignant polyps, invasive CRC, and advanced cancer with
metastasis. In addition, recommendations for the routine
screening tests (FOBT, FIT, and colonoscopy), CRC risk
factors, and preventative information were attached on the
inner wall of the model. Languages used were English and
Arabic in full text.

Groups of up to 10 participants were ushered through by
a trained member of AMALOUNA. Tours were prerehearsed
to ensure uniformity of data dissemination and were ap-
proximately 15 minutes long. In addition to the inflatable
colon and distribution of educational material, free CRC
screening tests were distributed to eligible participants in
some venues to promote additional screening.

Data Collection

A survey questionnaire was developed based on the results
published by Redwood et al,13 who was the first to publish
a study that showed the inflatable colon as an effective
teaching model to increase CRC awareness. It included
four knowledge questions about CRC: (1) at what age
should one be screened for CRC (correct answer =
50 years), (2) whether polyp excision influences CRC
progression (correct answer = yes), (3) whether CRC always
presents with symptoms (correct answer = no), and (4)
whether CRC can be hereditary (correct answer = yes).
They were also asked two attitude questions on how likely
they are to get screened for CRC and how comfortable
they feel talking about early detection screening tests for
CRC using a 5-point Likert scale (very unlikely, somewhat

CONTEXT

Key Objective
Is the giant inflatable colon model an effective educational tool that increases knowledge as well as willingness to undergo and

discuss colorectal cancer (CRC) screening?
Knowledge Generated
Twomajor gaps in knowledge among the participants were identified regarding the absence of symptoms in CRC (48.9%) and

importance of polyp excision in terminating it (59.2%). After colon intervention, the target population for CRC screening
(age ≥ 50 years) was significantly more comfortable discussing CRC screening.

Relevance
The giant inflatable colon model increased awareness about CRC screening and changed attitudes by encouraging more

people to comply with CRC screening testing.
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unlikely, neutral, somewhat likely, and very likely). Par-
ticipants ≥ 50 years of age were asked if they previously
underwent screening for CRC.

The survey was administered in Arabic only. The surveys
were filled out individually, although AMALOUNAmembers
were available to help read the questionnaire if the par-
ticipant needed assistance. To test for the benefit of the
inflatable colon educational tool, participants were asked to
answer the survey questions before they entered (pre-
survey) and right after they exited (postsurvey) the inflatable
colon model. Anonymized forms were then placed into
a drop box after being completed by the participants. There
were no identifiers, but demographic information including
sex, age, and education level was collected.

Data Analysis

Data generated from the survey questions were entered
and analyzed using Statistical Package for Social Sciences
(SPSS) version 24.0 for Windows (Chicago, IL). Data are
presented as No. (%). For the two attitude questions,
“somewhat likely” and “very likely” were lumped into
a high-likelihood category.

Descriptive analysis was performed followed by an asso-
ciation analysis between demographics (age and education
level) and knowledge and attitudes before and after the
entry to the inflatable colon using χ2 test. A paired analysis
was then performed to compare knowledge and attitude
before (pre) and after (post) visiting the inflatable colon
using McNemar’s test. A P value , .05 is considered
statistically significant.

RESULTS

A total of 782 visitors of various age groups and educational
backgrounds completed the survey (Table 1). The majority
of participants were females (67.1% females and 32.9%
males);more than half of the sample had obtained a university

degree, and a few participants (8.1%) had less than a high
school education.

Before visiting the inflatable colon, only a few participants
(20.3%) knew the recommended age for CRC screening
(Table 2). However, 40.8% and 51.1% recognized that
polyp excision may prevent CRC and that CRC does not
always present with symptoms, respectively. CRC being
potentially hereditary was common knowledge among the
majority of the participants (70.1%). There was no signif-
icant difference between most of the general questions
between sexes. The only two statistically significant findings
were that women were more knowledgeable than men that
CRC does not always present with symptoms and that risk
to develop CRC increases when a family member has it. As
expected, those who had higher education levels had
significantly more knowledge before the inflatable colon
visit regarding the screening age for CRC and its asymp-
tomatic and genetic characteristic but not with respect to
the importance of polyp excision for CRC termination. In-
terestingly, a significantly higher frequency of the older
participants . 50 years of age (50%) knew that polyp
excision may prevent CRC, whereas more of the younger
participants , 50 years of age (53.1%) recognized that
CRC is not always symptomatic. More importantly, knowl-
edge significantly improved for all four knowledge questions
after visiting the inflatable colon in both groups of different
educational backgrounds (Table 3).

As for the attitude questions, most participants felt likely to
get screened for CRC and to talk about CRC screening, and
significantly more so for the latter question among those
who were . 50 years of age (83.3%; Table 2). Similarly to
the knowledge questions, after visiting the inflatable colon,
participants showed a significant increase in the likelihood
of getting screened and in discussing CRC screening
(Table 3). Importantly, after touring the colon, the likeliness
to get screened was more significant in the highly educated
group (Table 3).

DISCUSSION

Community cancer awareness is an important factor in
driving cancer prevention and early detection. Prior studies
have evaluated outreach educational activities and re-
ported that, although they provided insufficient evidence
about their effectiveness in increasing screening rates, they
led to improvement in CRC knowledge, attitudes, and in-
tentions to secure CRC screening.14 The results of this CRC
educational campaign, which incorporated the use of
a giant inflatable colon and focused on raising awareness
about CRC and its screening and prevention, would cer-
tainly add to the extensive research examining the impor-
tance of community educational campaigns as a potential
strategy for CRC prevention.

The inflatable colon, with its huge size when it was installed
in the cancer awareness events, attracted the participants
and increased their interest in learning more about CRC.

TABLE 1. Demographic Characteristics of Participants
Characteristic No. (%)

Sex

Male 251 (32.9)

Female 512 (67.1)

Age, years

, 50 607 (78.1)

≥ 50 170 (21.9)

Education level

Below high school 61 (8.1)

High school 196 (25.9)

Undergraduate 234 (31.0)

Graduate 265 (35.1)

NOTE. N = 782. Total numbers may not add up to 782 because of
missing answers.
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Data collected from . 700 participants demonstrated that
the inflatable colon increased participants’ knowledge
about CRC and its screening. It also improved their attitude
toward discussing and undergoing CRC screening, in-
dicating that the colon is an effective educational tool and
could potentially make a positive impact. This is in ac-
cordance with previous studies using this educational colon
model along with the pre/post-test design, which also re-
ported increase in community knowledge and interest in
CRC screening.13,15-17

When assessing prior knowledge of participants about CRC,
we surprisingly found that only 20% of participants knew
the correct age to start CRC screening. An overall high
percentage of participants responded correctly (70.1%)
and knew that the risk for developing CRC increases if they
have a family member with CRC. This prior increased
awareness of the impact of family history may be due to the
wrong belief among the community that most cases of
cancer are hereditary. When the participants were asked
about their willingness to undergo screening, a high per-
centage were willing even before the colon visit (69.5%).
These results are consistent with what was previously re-
ported in the region by Almadi et al18 in 2015 and Qumseya
et al19 in 2014.

Differential effects on the prior CRC knowledge and intention
to get screening were assessed among demographic groups,
specifically age and education level. An important find-
ing was that age and education level were potential pre-
dictors for familiarity with CRC. Similar results have been
reproduced in other regions of the world. In some stud-
ies, both age and higher education were reported to be
associated with knowledge and perception toward CRC.20,21

Moreover, Qumseya et al19 reported an association between

a higher educational level and increased acceptance of CRC
screening. In our study, being older (≥ 50 years of age) was
associated with increased knowledge and likelihood to talk
about CRC screening. The reasons for this might be that
older people either have undergone or are due to undergo
a screening test, and they are at risk for comorbidities leading
them to seek more medical advice and get more knowledge
from their primary physician.22-24 Surprisingly, high educa-
tion level was associated with increased knowledge but not
with increased intention and social behavior about CRC
screening. This is in agreement with findings reported in the
region showing that educational level did not indeed impact
willingness to undergo CRC screening,18 and this might be
partially explained by the fact that likelihood to get screened
and to discuss CRC screening with others was found to be
high across both strata of education in our samples. Im-
portantly, after the colon visit, the frequency of correct CRC
knowledge improved significantly (P , .001), and partici-
pants were more motivated to seek and discuss CRC
screening.

Notably, although the majority of the participants . 50
years of age and eligible for CRC screening were willing
to get screened (74.2%), we found that only 14.2% re-
ported having undergone CRC screening test in the pre-
vious years. In this campaign, we sought to change the
attitude of eligible individuals not willing to undergo CRC
screening toward a more favorable one. This extremely low
compliance could be due to several barriers, including
lack of knowledge, lack of availability, and lack of health
insurance covering the cost of the screening tests. Ac-
cordingly, these participants may certainly benefit from
more awareness campaigns about CRC and the avail-
ability of different screening tests. To address some of
these challenges and to promote and facilitate CRC

TABLE 3. Pre Versus Post Visit to the Inflatable Colon: Comparison of Correct Knowledge and High-Likelihood Attitude Concerning Colorectal
Cancer

Question Answer

Visit to the Inflatable Colon

Presurvey Postsurvey P

Knowledge

In your opinion, what is the age at which we have to do CRC screening
test?

50 years 133 (19.2) 561 (81.2) < .001

Do you think polyp excision from the colon terminates CRC? Yes 269 (40.8) 501 (76) < .001

Does CRC always present with symptoms? No 351 (50.7) 512 (74) < .001

If a family member suffers from CRC, do you think the risk for
developing CRC increases?

Yes 477 (68.9) 580 (83.8) < .001

Attitude

How likely are you to get screened for CRC? High 477 (70) 536 (78.6) < .001

How likely are you to talk about CRC screening? High 508 (76.6) 574 (86.6) < .001

NOTE. Data presented as No. (%) unless otherwise indicated. Total numbers may not add up because of missing answers. Numbers are also
slightly different from shown in Table 2, because only those who filled both the presurvey and postsurvey are included. McNemar’s test was used
to find P value. Boldface indicates significant value.

Abbreviation: CRC, colorectal cancer.
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screening, during the colon tour we introduced the public
to different recommended CRC screening tests during our
campaign. Both the FOBT and FIT are inexpensive,
noninvasive tests, a concept that was regarded as new
information to the majority of the public. Furthermore, we
secured and distributed as many of these tests as possible
free of charge all over Lebanon. In total, more than 700
free CRC screening tests were secured and distributed
to eligible people, especially those from socioeconomi-
cally disadvantaged backgrounds in different locations in
Lebanon (Saida, Tripoli, Beirut, Akkar, El Shouf). Impor-
tantly, one center followed with the appropriate steps when
the screening test was positive, and colonoscopy was pro-
vided for free to participants who had positive FOBT/FIT tests.

This study entails some limitations. There may have been
selection bias; the sample may not be representative of the
Lebanese population, because much of the data were
collected in urban areas (83%). Nevertheless, it is worth
noting that some rural areas were represented as well.
Furthermore, the questionnaires were anonymous, and the
study was not designed in a way to follow up with the
participants, a fact that limited our ability to determine who
obtained screening after the campaign. This is particularly
important for the 170 participants . 50 years of age who
were due for screening at the time they participated in the

campaign. This would be an outcome of interest in our
future awareness campaigns. Furthermore, studies have
demonstrated that print material (ie, brochures) as a single
untailored intervention, such as the case in cancer
awareness campaigns, is not effective in promoting co-
lorectal cancer screening.25 They are only effective in
combination with other interventions, such as an educa-
tional video, brochures, calendars, or booklets.26 Moreover,
studies have shown that associating written or audio text
with visual tools improves attention and recall of health
education when compared with text-only material.27 Nev-
ertheless, a comparator would be helpful in future studies.

Despite the limitations of our study, our results provide
strong evidence for a gap of CRC knowledge, highlight an
unmet need in addressing CRC screening by the Lebanese
health system, and show that such educational efforts using
the inflatable colon conducted in the community could in-
crease CRC knowledge, promote its screening, and ac-
cordingly result in important implications for CRC prevention
and control. Because this initiative is educational at its core,
it can be implemented in virtually any setting or community.
Implementing a national screening strategy is a priority, and
it should start first with development of effective campaigns
directed to the general public to raise awareness about CRC
and the importance of screening and early detection.
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