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Rihab Nasrd,g and Marco Bardusd,h       

Objective  Common to many countries in the Middle 
East, Lebanon has an increasing cancer burden; however, 
national screening programs are limited to breast cancer. 
The literature on cancer screening practices and beliefs 
is scarce. This cross-sectional study investigates the 
knowledge, beliefs, and practices related to the prevention 
and screening for breast, cervical, colon, lung, and skin 
cancers among Lebanese residents, recruited through 
social media advertisements and community outreach 
activities.

Methods  Participants filled an anonymous 
questionnaire either via a web-based interface or 
using tablets distributed at primary health clinics. The 
characteristics of the two cohorts were compared with 
chi-square and t-tests. We performed descriptive analysis, 
followed by multivariate logistic regression for predictors 
of cancer screening.

Results  A total of 407 participants completed the survey 
online, and 262 filled the study in tablets available at 
primary care clinics. The two samples were significantly 
different in terms of age, education, and perceived 
socioeconomic status. Online participants demonstrated 
higher knowledge and higher participation in screening 
practices than their counterparts recruited through 
community outreach. Mammography (44.7% online 
and 39.9% in-person), and cervical cancer screening 
(44.5% online and 36.7% community) had the highest 

participation rates. In both samples, participants who 
were older and more educated were more likely to report 
engagement with cancer screening practices.

Conclusions  Our study revealed significant knowledge 
gaps in cancer prevention and screening. Different 
sampling techniques accessed diverse populations, 
highlighting the need for educational messages and 
targeted screening programs to be inclusive of socio-
economically disadvantaged communities with low 
education and health literacy. European Journal of Cancer 
Prevention 30: 341–349 Copyright © 2020 Wolters Kluwer 
Health, Inc. All rights reserved.

European Journal of Cancer Prevention 2021, 30:341–349

Keywords: cancer awareness, cancer education, cancer prevention,  
cancer screening, health literacy, Lebanon

aDepartment of Internal Medicine, Division of Hematology-Oncology, American 
University of Beirut Faculty of Medicine, Beirut, Lebanon,  bDepartment of 
Bioengineering, School of Engineering and Applied Sciences, University of 
Pennsylvania, Philadelphia, Pennsylvania, USA,  cDepartment of Public Health 
and Primary Care, University of Cambridge, Cambridge, UK,  dDepartment of 
Internal Medicine, Cancer Prevention and Control Program, Naef K. Basile 
Cancer Institute,  eDepartment of Pharmacology and Toxicology,  fDepartment 
of Surgery,  gDepartment of Anatomy, Cell Biology and Physiological Sciences 
and  hDepartment of Health Promotion and Community Health, American 
University of Beirut Faculty of Health Sciences, Beirut, Lebanon

Correspondence to Rihab Nasr,  PhD, Department of Anatomy, Cell Biology and 
Physiological Sciences, and Cancer Prevention and Control Program, Naef K. 
Basile Cancer Institute American University of Beirut Faculty of Medicine, P.O. 
Box 11 0236, Beirut, Lebanon
Tel: +961 1 350000; e-mail: rn03@aub.edu.lb

Received 17 April 2020 Accepted 26 June 2020

	

Introduction
As the global burden of cancer increases, low- and mid-
dle-income countries are disproportionately affected. This 
includes countries in the Eastern Mediterranean Region 
(EMR) (Znaor et al., 2018), where cancer is the fourth 
leading cause of death with an estimated age-standard-
ized incidence rate of 125.8 and mortality rate of 81 per 
100 000. The incidence may double in the coming dec-
ades with population growth, aging, and increasing risk 

factors, including such as poor nutrition, tobacco con-
sumption, and a lack of physical activity (Kulhánová et al., 
2017; IARC GCO, 2020). In Lebanon, particularly, cancer 
incidence rates and mortality rates are higher than the 
region at 242.8 and 119.9 per 100 000 (IARC GCO, 2019).

Cancer prevention and early detection is a significant 
public health focus as an estimated 50–60% of cancer 
deaths can be prevented (Colditz et al., 2006). More spe-
cifically, breast, colorectal, lung, skin, and cervical cancers, 
which are among the most common diseases reported in 
the EMR and Lebanon, are preventable or detectable at 
early stages through lifestyle modification and screening 
(Colditz et al., 2006; WHO, 2017).

LWW

D
ow

nloaded from
 http://journals.lw

w
.com

/eurjcancerprev by B
hD

M
f5eP

H
K

av1zE
oum

1tQ
fN

4a+
kJLhE

Z
gbsIH

o4X
M

i
0hC

yw
C

X
1A

W
nY

Q
p/IlQ

rH
D

3i3D
0O

dR
yi7T

vS
F

l4C
f3V

C
1y0abggQ

Z
X

dgG
j2M

w
lZ

LeI=
 on 05/13/2024



Copyright © 2021 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.

342  European Journal of Cancer Prevention  2021, Vol 30 No 4

Health communication and awareness campaigns, run by 
governments or national cancer agencies, are generally 
effective in promoting preventive behaviors and cancer 
screening in several western societies (Ironmonger et al., 
2015; Smith et al., 2016). However, in Lebanon, there is 
only one national screening program focusing on breast 
cancer and a recently established awareness campaign 
for colorectal cancer (MOPH, 2018). The Ministry of 
Public Health in Lebanon started a yearly breast cancer 
screening campaign in 2002, targeting primarily women 
between 40 and 70 years of age. The campaign consists 
of mass media advertisements delivered through radio, 
TV, SMS, brochures, posters, and word-of-mouth via 
recommending physicians. The campaign, which runs 
for three months every year (October–December) is 
aimed to encourage the women of the target segment 
to undergo mammography, which is available for free at 
public hospitals, and at subsidized rates in participating 
private hospitals (MOPH, 2014). Women most commonly 
report hearing about the campaign through TV, and 
although participation rate has increased substantially 
over the years, the campaign does not reach rural and dis-
advantaged areas of the country (Elias et al., 2017). The 
literature on cancer screening knowledge, practices, and 
beliefs in Lebanon is scarce, with most of the available 
evidence focusing on breast and colon cancer screening 
(Arevian et al., 2011; Elias et al., 2017; El Asmar et al., 
2018; Tfaily et al., 2019). Cancer awareness is an essential 
predictor of care-seeking behavior for cancer and is thus 
essential to assess in addition to barriers to care (Alawa, 
Hamade et al., 2020).

Additionally, social media has become increasingly cru-
cial for the dissemination of health information to the 
community and web-based campaigns face competition 
with data coming from unreliable sources. This poten-
tially spreads misinformation about cancer prevention 
leading the public to believe that cancer is never pre-
ventable or always fatal (Fleary et al., 2019; NCI, 2019). 
These limitations urge health communities to promote 
reliable information about healthy behaviors and early 
screening on the frontline of cancer prevention.

On 4 February 2019, the Union for International Cancer 
Control (UICC) launched the World Cancer Day (WCD) 
campaign, aimed to reduce cancer-related illness and 
death by raising awareness about cancer prevention 
among the general population (UICC, 2019). Aligned 
with this strategy, the Cancer Prevention and Control 
Program, created under the auspices of the American 
University of Beirut (AUB)’s Faculty of Medicine and 
Naef K. Basile Cancer Institute (NKBCI), organized 
several awareness activities. These included a web-
based questionnaire and community outreach activ-
ities, promoting awareness about cancer prevention. 
The study presented here investigates the knowl-
edge, beliefs, and practices related to prevention and 

screening for preventable cancers among participants 
recruited through social media advertisements and out-
reach activities.

Methods
We conducted a cross-sectional study through an anony-
mous questionnaire. The study was approved by the AUB 
Institutional Review Board (IRB). We developed a web-
based version of the questionnaire using LimeSurvey 
(version 3.14, Hamburg, Germany).

Setting and participants
We initially advertised the questionnaire through social 
media advertisements on Facebook and Twitter. The ads 
targeted all adults based in Lebanon. As of January 2020, 
in Lebanon, there were 4.1 million social media users, 
with a penetration rate of 60%, with 3.5 million people 
on Facebook, 1.6 million on Instagram, and 590 thousand 
on Twitter (Kemp, 2020). To reach a more representa-
tive sample of community members, we promoted the 
study through outreach activities in primary healthcare 
clinics in Beirut (Makhzoumi Foundation clinics and the 
student-led outpatient clinics at AUB Internal Medicine 
Department). To be included in this study, participants 
had to be at least 18 years of age and residing in Lebanon.

Procedures
An online self-administered questionnaire was open to 
the public for 42 days starting on 4 February 2019. IRB 
approved social media advertisements were used to 
recruit potential participants, and the survey link was 
shared on the platforms several times. After completing 
the questionnaire, participants were redirected to a web 
page hosted by NKBCI containing infographics promot-
ing cancer screening and awareness.

For the community sample, members of the research 
team visited clinics between August and October 2019 
and invited potentially eligible participants to participate 
in the study. After verifying the eligibility criteria (age 
above 18 and residence in Lebanon) and after obtaining 
oral consent, the researchers gave participants a copy of 
the questionnaire to be completed on paper or on iPads, 
depending on internet availability. Hard-copy brochures 
containing the same infographics as the web page were 
distributed at the end of the survey.

Instruments
All questions were optional and available in English, 
French, and Arabic. No personal identifiers were col-
lected. The survey consisted of five main sections: socio-
demographic factors and health profile, knowledge about 
screening guidelines, beliefs about the selected types of 
cancer, and screening behaviors.

Basic demographic data included age, gender, level of 
education, and perceived socioeconomic status (pSES). 
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Health profile questions included perceived health sta-
tus, height, and weight (used to calculate BMI), eating 
habits, average sitting time per day, physical activity, 
smoking, and alcohol intake. Knowledge about screening 
guidelines consisted of the following six multiple-choice 
questions, one for each type of cancer, developed accord-
ing to international or Lebanese guidelines (as applica-
ble) for cancer prevention and screening: (1) In Lebanon, 
at what age should a woman start doing a mammogram 
as a screening test for breast cancer? (2) What is a risk 
factor for cervical cancer? (3) At what age should one 
undergo a colonoscopy as a screening test for colon can-
cer? (4) What is a risk factor for skin cancer? (5) What is 
a risk factor for lung cancer? and (6) What is a screen-
ing test for lung cancer in heavy smokers? For colorectal 
cancer screening knowledge, we focused on the com-
monly available in Lebanon colonoscopy test. However, 
we included the Fecal Immunochemical Tests (FIT) in 
the question related to screening modalities for this type 
of cancer, considering that a national colorectal cancer 
awareness campaign, which focused on the use of FIT, 
was launched in 2019. The English version of the ques-
tionnaire is provided in supplemental digital content 1, 
http://links.lww.com/EJCP/A310.

Most of the cancer-related measures were derived from 
questionnaires previously developed by the research 
team and based on the Health Informational National 
Trends Survey (HINTS), developed by the US National 
Institutes of Health, part of the Division of Cancer 
Control and Population Sciences. We used the questions 
from the HINTS 5 Cycle 1 (2017), Cycle 2 (2018), and 
FDA Cycle 2 (2017) that are related to colorectal, skin, 
breast, and lung cancers. Questions on past screening 
behaviors for colorectal, lung, breast, cervical, and skin 
cancers, as well as vaccination for cervical cancer, was also 
derived from HINTS (NIH, 2017a,b; NIH, 2018).

Statistical analysis
Data were analyzed using SPSS (v. 25, IBM, Armonk, 
New York, USA). Because we had two types of survey 
delivery modes, differences in respondent characteris-
tics between the two samples were inspected using Chi-
square tests for categorical variables, and independent 
sample t-tests for continuous variables. Most variables 
had statistically significant results indicating that the two 
datasets needed to be disaggregated. We decided to per-
form the multivariate analyses for each sample separately.

Descriptive analysis was performed for sociodemo-
graphic factors, beliefs, knowledge, and screening prac-
tices. Sociodemographic, health profile, and knowledge 
variables were evaluated as potential predictors of each 
of the practice variables using a series of univariate 
binary logistic regressions. Multivariate logistic regres-
sions were conducted to investigate the associations 
between the screening behaviors and sociodemographic 

factors, behavioral risk factors, and knowledge factors. 
Standardized residuals were inspected to detect potential 
outliers. Standard errors were also inspected for potential 
mathematical issues (i.e. SE > 2). We excluded variables 
that showed computational issues. Statistical significance 
was defined as P-values of less than or equal to 0.05.

Results
Sociodemographic characteristics and health profile
All sociodemographic characteristics between online and 
in-person participants were statistically significant except 
for eating habits (Table 1).

A total of 407 participants filled the questionnaire through 
social media platforms (mean age 36.2 ± 13.2 years). The 
majority of respondents were female (81%), had a univer-
sity degree (90.2%), and an average pSES (71.3%).

On the other hand, 262 participants filled the survey in 
clinics (mean age 40.6 ± 15.6 years). The majority was 
female (73%), achieved elementary education (43.9%), 
and reported a low pSES (53.1%).

Regarding health status, 83.3% of online participants 
perceived their health as good or very good, compared to 
43.6% of the in-person respondents. About a quarter of 
the online sample (27.3%) and 37.4% of the community 
sample smoked cigarettes, nargileh (waterpipe), or both 
(Table 1).

Beliefs
All beliefs about cancer between the two samples were 
significantly different (Fig.  1). When asked if a certain 
behavior influences whether or not a person can develop 
cancer, the vast majority of respondents from both sam-
ples associated breathing polluted air, eating processed 
food, and smoking cigarettes as important cancer risk fac-
tors. On the other hand, only a minority of patients from 
both samples were certain that exercising regularly, eat-
ing little fruits or vegetables, and being overweight were 
cancer risk factors (Fig. 1).

Knowledge
For knowledge questions, more online participants 
answered correctly than in-person participants. The 
knowledge difference was statistically significant for all 
questions except the question regarding lung cancer risk 
factor where almost all participants from both samples 
answered correctly (98% online and 95.4% in-person) 
(Fig. 2).

The question about lung cancer screening in heavy 
smokers scored the lowest correct answers for both sam-
ples (23.1 and 14.1%).

Participants from the community setting also had little 
knowledge about colon cancer screening (19.1 vs. 52.1% 
correct) and cervical cancer risk factors (21.8 vs. 57.5% 
correct) compared to the online participants (Fig. 2).
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Cancer prevention and screening practices
Overall, online participants reported higher participation 
than the in-person participants in all of the practices. 
The difference between the two samples was statistically 
significant in all practice except mammography (44.7% 
online and 39.9% in-person) and Pap test (44.5% online 
and 36.7% community) where both samples had the 
highest participation rate among practices (Table 2).

Screening practices for breast, cervical, and colon cancer 
were more common than prevention practices such as 
being recommended human papilloma virus (HPV) vac-
cine or reducing sun exposure. The largest gap between 

the two samples was being recommended for the HPV 
vaccines by a healthcare provider [23% of online partic-
ipants versus only four people (1.7%) of the community 
sample] (Table 2).

Predictors of screening practices
Supplemental Table 1, supplement digital content 2, 
http://links.lww.com/EJCP/A311 shows predictors of the 
six target cancer screening and prevention practices.

Getting a Pap test
Controlling for sociodemographic factors, behavio-
ral risk factors, and knowledge, significant associations 

Table 1  Sociodemographic characteristics and health profile

Online In-person

 N = 407 N = 262  

 N (%) N (%) P valuea

Sociodemographic
  Gender    
    Male 76 (18.7) 71 (27.1) 0.010
    Female 331 (81.3) 191 (72.9)  
  Age (years)    
    Mean ± SD 36.23 ± 13.2 40.6 ± 15.6 0.001
    Range 18–60 18–76  
  Highest education level    
    No formal education 2 (0.5) 10 (3.8) 0.000
    Elementary 6 (1.5) 115 (43.9)  
    High school 32 (7.9) 72 (27.5)  
    University 367 (90.2) 65 (24.8)  
  Perceived socioeconomic status    
    Poorer than most 25 (6.9) 137 (53.1) 0.000
    About the same 259 (71.3) 108 (41.9)  
    Richer than most 79 (21.8) 13 (5)  
Health profile
  Perceived health status    
    Very poor 1 (0.2) 16 (6.1) 0.000
    Poor 6 (1.5) 33 (12.6)  
    Fair 60 (14.9) 99 (37.8)  
    Good 230 (57.2) 90 (34.4)  
    Very good 105 (26.1) 24 (9.2)  
  BMI (kg/m2)    
    Mean ± SD 24.6 ± 4.5 27.4 ± 6.4 0.001
    Underweight 15 (3.8) 6 (2.5)  
    Normal 217 (54.9) 83 (34.6)  
    Overweight 126 (31.9) 89 (37.1)  
    Obese 37 (9.4) 62 (25.8)  
  Eating habits    
    Poor 15 (3.8) 10 (3.8) 0.960
    Fair 65 (16.3) 45 (17.2)  
    Good 170 (42.7) 110 (42)  
    Very good 125 (31.4) 82 (31.3)  
    Excellent 23 (15.8) 15 (5.7)  
  At least 30 min physical activity per week (days)    
    Yes 55 (13.9) 116 (44.3) 0.000
    No 342 (86.1) 145 (55.3)  
  Average sitting time per day    
    Mean ± SD 8.24 ± 4.07 6.27 ± 3.2 0.014
  Current alcohol intake    
    Yes 193 (48.6) 28 (10.7) 0.000
    No 204 (51.4) 233 (89.3)  
  Current smoking (cigarettes and/or narguileh)    
    Yes 111 (27.3) 98 (37.4) 0.010
    No 287 (70.5) 164 (62.6)  
  Number of cigarettes per day    
    Mean ± SD 11.86 ± 11.4 17 ± 11 0.000
  Number of narguilehs per week    
    Mean ± SD 3.30 ± 3.19 7.29 ± 10 0.001

aDifferences in respondent characteristics between the online and community samples were tested using Pearson chi-square tests for categorical variables and t-test 
for continuous variables.
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were observed in the online sample with age [odds ratio 
(OR) = 1.209; 95% confidence interval (CI), 1.155–1.266; 
P = 0.000], pSES (OR = 27.137; 95% CI, 2.607–282.499; 
P = 0.006), education (OR = 6.641; 95% CI, 1.449–30.425; 
P = 0.015), and alcohol consumption (OR = 2.184; 95% CI, 
0.998–4.778; P = 0.050).

For the community sample, a significant association was 
observed for age (OR = 1.032; 95% CI, 1.007–1.059; P = 0 
0.013).

Getting a mammogram
In the multivariate model for the online sample, get-
ting a mammogram was positively associated with age 
(OR = 1.637; 95% CI, 1.398–1.917; P = 0.000), being 

overweight (OR = 0.132; 95% CI, 0.028–0.618; P = 0.010), 
and having good to excellent eating habits (OR = 12.265; 
95% CI, 1.433–104.992; P = 0.022).

For the community sample, being overweight (OR = 4.316; 
95% CI, 1.750–10.643; P = 0.001), having good to excel-
lent eating habits (OR = 3.681; 95% CI, 1.188–11.404; 
P = 0.024) showed significant associations.

Screening for colon cancer
In the multivariate model, being screened for colon 
cancer for both the online and community samples was 
positively associated with age (OR = 1.177; 95% CI, 
1.110–1.247; P = 0.000 and OR = 1.267; 95% CI, 1.086–
1.477; P = 0.003, respectively), education (OR = 26.058; 

Fig. 1

Beliefs regarding cancer risk factors. Differences in respondent characteristics between the online and community samples were tested using 
Pearson chi-square tests for categorical variables. *P value <0.05.

D
ow

nloaded from
 http://journals.lw

w
.com

/eurjcancerprev by B
hD

M
f5eP

H
K

av1zE
oum

1tQ
fN

4a+
kJLhE

Z
gbsIH

o4X
M

i
0hC

yw
C

X
1A

W
nY

Q
p/IlQ

rH
D

3i3D
0O

dR
yi7T

vS
F

l4C
f3V

C
1y0abggQ

Z
X

dgG
j2M

w
lZ

LeI=
 on 05/13/2024



Copyright © 2021 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.

346  European Journal of Cancer Prevention  2021, Vol 30 No 4

95% CI, 1.898–357.719; P = 0.015 and OR = 7.6; 95% CI, 
1.390–41.560; P = 0.019, respectively), meeting physical 
activity recommendations (OR = 5.733; 95% CI, 1.712–
19.191; P = 0.005 and OR = 0.017; 95% CI, 0.000–0.684; 
P = 0.031, respectively).

Being recommended to reduce sun exposure
Being overweight (OR = 0.292; 95% CI, 0.129–0.662; 
P = 0.003) was positively associated with a reduction in 
sun exposure in the online sample.

Discussing lung cancer screening
Age (OR = 1.151; 95% CI, 1.045–1.268; P = 0.004) was sig-
nificantly associated with discussing lung cancer screen-
ing in the online sample. Perceived health status showed 
significant association in both samples (OR = 0.069; 95% 
CI, 0.013–0.351; P = 0.001 and OR = 8.173; 95% CI, 1.389–
48.081; P = 0.020, respectively).

Being recommended the HPV vaccine
The multivariate analysis for the online sample 
revealed that alcohol consumption (OR = 1.964; 95% 
CI, 1.014–3.803; P = 0.045) and smoking were positively 

associated with being recommended the HPV vaccina-
tion (OR = 2.446; 95% CI, 1.141–5.244; P = 0.022).

Predictors for HPV vaccine recommendation in the com-
munity sample showed multiple mathematical errors as 
only four participants (1.7 %) answered yes to this ques-
tion. Thus, it was excluded.

Discussion
This cross-sectional study was conducted among adults 
residing in Lebanon through online (n = 407) and in-per-
son (n = 262) surveys to assess the knowledge, beliefs, 
and screening practices regarding common preventable 
cancers.

The mixed-mode of online and in-person surveys 
allowed for a more inclusive sample of the Lebanese 
population from different backgrounds. The two samples 
had significantly different characteristics, knowledge, 
and practices. The online sample consisted of well-ed-
ucated, mostly female social media users. The majority 
reported engaging in behaviors that reduced cancer risk 
factors and had great knowledge about cancer screening. 
On the other hand, participants from community clinics 

Fig. 2

Percentage of correct answers to the knowledge questions in the online and community samples. Differences in respondent characteristics 
between the online and community samples were tested using Pearson chi-square tests for categorical variables. *P value <0.05.
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were from a lower SES and lower education level, with 
fewer correct answers on the knowledge questions, and 
a lower participation rate in cancer screening and pre-
vention practices. Similar gaps between higher and lower 
SES were evident in the WCD global survey 2020, where 
over 15 000 people across 20 countries took part (UICC, 
2020). The WCD had little representation from EMR 
countries, where cancer knowledge and screening gaps 
might be wider due to the lack of reliable national can-
cer control plans. Also, the results of Alawa, Hamade et 
al. (2020), were consistent with our study in that Syrian 
refugee and Lebanese citizens in the community setting 
were able to recognize a low number of cancer risk factors 
and symptoms.

Similar to WCD 2020 data, surveyed individuals in 
both of our samples recognized tobacco use, breathing 
polluted air, eating processed food with chemicals, and 
exposure to harmful ultraviolet rays as factors that can 
increase a person’s risk of cancer. On the other hand, lack 
of exercise, poor diet, and being overweight appear to be 
the least recognized cancer risk factors. These findings 
highlight the need for campaigns that target cancer risk 
factors and promote healthy behaviors.

After controlling for other variables, older participants 
were more likely to screen for cancer, making age a sig-
nificant predictor of screening practices. This is expected 
and is consistent with published studies (Tucker et al., 
2018) as many screening practices begin at age 40 or 
older. In our study, having a higher degree of education 
was positively correlated with getting a Pap smear and 
colon cancer screening. Previously published data in 
Lebanon found education to be a significant predictor of 
cancer screening, as in our study (Sakr and Adib, 2011; El 
Asmar et al., 2018).

In the questionnaire, we asked participants about screen-
ing behaviors for breast, cervical, and colon cancers. We 
also asked about receiving information about lung cancer, 
skin cancer, and HPV vaccination from healthcare provid-
ers. Although knowledge and receiving information and 
self-reported screening practices provide valuable infor-
mation, they are in no way equivalent or interchangea-
ble. In our study, we found clear discrepancies between 
knowledge and self-reported screening practices, in par-
ticular for cervical cancer screening.

Knowledge about mammographic screening was among 
the highest in both of our samples. Similarly, screening 
for breast cancer was disproportionally higher than all 
other practices. These results are not surprising, as the 
only national screening program in Lebanon focuses on 
breast cancer. Awareness campaigns and reduced cost of 
mammography have been effective in increasing breast 
cancer screening and in removing the stigma barrier 
(Adib et al., 2009; Sidaoui et al., 2016). There is a need 
to expand these educational programs to include other 
types of cancer, such as cervical, colon, and lung cancers, 
which were associated with very low levels of knowledge. 
Targeted educational campaigns are also needed to reach 
underprivileged segments of the population, who do not 
have or have limited access to the internet. However, 
health promotion and health education campaigns can be 
just one piece of the puzzle.

Although one of the highest participation rates in can-
cer screening was pap test for cervical cancer screening 
in both our samples, participants from the community 
setting had little knowledge of cervical cancer risk fac-
tors compared to the online participants. Also, we found 
no association between knowledge and cervical cancer 
screening practices. These results are aligned with pre-
viously published research, and a study focusing on Pap 
smear screening in Lebanon found that knowledge did 
not significantly impact practice (Sakr and Adib, 2011). 
The disparity between knowledge and screening rates 
indicates the need for coordinated national screening 
programs that are aimed at overcoming barriers to access 
(e.g. financial coverage and availability of tests) as well as 
knowledge gaps and misconceptions, among those most 
in need. Further research is needed to assess the corre-
lation between knowledge and practices regarding other 
cancer types in the Lebanese population.

The largest practice gap between the online and com-
munity samples was being recommended for the HPV 
vaccines by a healthcare provider. Although HPV vacci-
nation offers promising prevention against cervical can-
cer and are licensed in Lebanon, vaccines are not widely 
implemented. This is mainly due to high out-of-pocket 
costs (the public price of a three-dose course is 210 USD 
for Cervarix (GlaxoSmithKline Biologicals, Rixensart, 
Belgium) and 550 USD for Gardasil-9 (Merck & Co., 
Whitehouse Station, New Jersey, USA) (MOPH, 2020).

Table 2  Cancer screening and prevention practices

Online Community

 N = 407
N (%)

N = 262
N (%) P valuea

Has ever had a Pap smear (women only)
  No 182 (55.5) 119 (63.3) 0.083
  Yes 146 (44.5) 69 (36.7)  
Has ever had a mammogram (women only)
  No 182 (55.3) 113 (60.1) 0.290
  Yes 147 (44.7) 75 (39.9)  
Has been recommended the HPV vaccine
  No 284 (76.1) 236 (98.3) 0.000
  Yes 89 (23.9) 4 (1.7)  
Has been screened for colon cancer
  No 348 (85.9) 246 (93.9) 0.001
  Yes 57 (14.1) 16 (6.1)  
Has received advice about skin cancer reduction
  No 333 (82.2) 253 (96.6) 0.000
  Yes 72 (17.8) 9 (3.4)  
Has received advice about lung cancer screening
  No 380 (93.6) 254 (96.9) 0.004
  Yes 26 (6.4) 8 (3.1)  

HPV, human papilloma virus.
aDifferences in respondent characteristics between the two samples were tested 
with Pearson chi-square tests for categorical variables.
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The most common barriers to cancer screening and pre-
vention from local and regional data are cost and mis-
conceptions about cancer (El Asmar et al., 2018; Alawa, 
Hamade et al., 2020; Tfaily et al., 2019). Given the 
political and humanitarian conflicts in the region and 
the surge of refugees, there is an increasing burden on 
already weak healthcare infrastructures. Many individ-
uals, including vulnerable refugee populations, do not 
have access to any form of public health insurance. They 
must rely on out-of-pocket payments, a highly privatized 
and fragmented health system in Lebanon (Alawa et al., 
2019). This fact emphasizes the need to provide low-cost 
screening options to increase accessibility and alleviate 
financial obstacles to screening.

The main lesson we learned from this study is that 
there is an urgent need to establish a national cancer 
screening program that includes various types of can-
cer. Inclusive educational campaigns should only fol-
low targeted screening programs that incorporate active 
invitations and address a variety of dimensions, such as 
age, gender, and risk profile. Establishing a nation-wide 
cancer screening program requires a multidisciplinary 
effort on multiple levels. Considering the semi-privat-
ized Lebanese healthcare system and the financial down-
turn, a comprehensive cancer screening program would 
require the involvement of governmental organizations, 
research institutions, health insurance companies, hos-
pitals, non-governmental organizations, orders of physi-
cians and nurses, and patients’ associations.

One of the main limitations of this study is the survey 
modes of delivery and sampling technique. While we 
delivered the survey in two different modes and we tar-
geted two different samples with the aim to increase the 
coverage of our population of interest, the use of conven-
ience sampling might have generated some self-selection 
bias. Another limitation is the self-report nature of the 
survey, which makes it susceptible to social desirability 
bias. For these limitations, our findings may not be gener-
alized to the entire Lebanese population; however, con-
sidering the high penetration rate of Facebook and the 
distribution of primary healthcare centers in Lebanon, 
we believe our findings provide a complete picture of 
knowledge, attitudes, and practices of people visiting pri-
mary healthcare centers and using social media for health 
information seeking.

Conclusion
Our findings emphasize the need to expand national 
screening campaigns to spread awareness about behav-
ioral risk factors and screening practices for many types 
of cancers. The wealthier and more educated are more 
likely to engage in screening practices and might respond 
to digital-based campaigns. Thus, national screening 
campaigns need to be more inclusive of and target socio-
economically disadvantaged communities with low edu-
cation and limited health and digital literacy. Also, cancer 

education and screening need to be better integrated 
into primary care as healthcare providers have a direct 
role at the individual level to promote cancer education 
and encourage healthy behaviors. Ultimately, in order to 
improve cancer care in this context, prevention measures, 
including targeted screening programs, must be devel-
oped and evaluated.
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