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Aims and Objectives: The aim of visual systematic screening is early 
identification of oral cancer  (OC) precursor lesion. OC mortality improves when 
cancer is identified at early stages. This is important in patients whose lifestyle 
choices render them at higher risk of developing OC. This study described the 
prevalence of OC screening among smokers and nonsmokers in Kuwait and 
ascertained demographic predictors.
Materials and Methods: This cross‑sectional study utilized a self‑administered 
online survey in English and Arabic through Survey Monkey® and disseminated 
using the social networking app “WhatsApp.” The survey included 21 questions 
on demographics, smoking status, and knowledge of OC. Screening questions 
were adopted from the Maryland Cancer Screening and Risk Behavior Survey. 
Data were analyzed using the computer software “Statistical Package for Social 
Sciences, SPSS version 24.0” (IBM Corp, Armonk, NY, USA).
Results: The study included 404 Kuwaiti respondents, 311  (77%) nonsmokers 
and 93  (23%) smokers. Prevalence of OC screening was 7.2, 7.7% among 
nonsmokers and 5.4% in smokers. Only 36.6% were aware of OC, with more 
nonsmokers (38.9%) than smokers (29%). Logistic regression revealed twice more 
males likely to go for screening than females and with the likelihood of those 
being in the age group of 25–44 years four times more (P < 0.012) than other age 
groups.
Conclusion: There was low prevalence of screening and poor awareness of OC 
among sampled. Increased efforts are needed by health professionals to spread 
awareness and improve knowledge on OC and demand the inclusion of screening 
during their routine and opportunistic oral examinations.
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on the type of malignancies affecting the maxillofacial 
region which is grouped together. In one report, oral and 
pharyngeal cancer ranked six of all cancers worldwide, 
while the same group of cancers is ranked by the WHO 
the 9th most common malignancy worldwide.[3,4]

Prevalence rates of OC vary in Arab countries. Numbers 
ranged from 2% to 18% for OC, among all types of 
cancers and up to 59% out of cancers affected the 
maxillofacial complex.[5] Prevalence studies in Kuwait 

Original Article

Introduction

Malignancies affecting the mouth, lip, tongue, and 
oropharynx, and excluding salivary glands and 

pharynx, are collectively referred to as oral cancer (OC). 
There is an agreement that head‑neck cancers render the 
patient with great morbidity due to its frequent detection 
at late stages.[1,2] Incidence rates of OC reported in 
different parts of the world have shown some disparity, 
in spite of this, cancers affecting the maxillofacial region 
are recognized to be a growing problem particularly 
in developing countries. The 2012 annual incidence 
of oral and lip cancers was estimated to be 198,975 
worldwide and 130,933 in developing countries.[2,3] 
Annual incidence rates in the literature vary depending 
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are lacking; however, in one report which estimated the 
5‑year prevalence of oral mucosal lesions, neoplastic 
lesions accounted for 15% of 858 biopsied lesions. 
Among these neoplastic lesions, oral squamous cell 
carcinoma was ranked highest, indicating delay in 
detection of precancerous lesions.[6]

The majority of OC are preventable.[7,8] Lifestyle 
choices, oral hygiene practices, infections, and genetics 
contribute independently and synergistically to elevating 
the individual’s risk of OC. The two most frequent 
lifestyle culprits implicated in the etiology of OC are 
tobacco and heavy alcohol consumption, with smoking 
identified as the primary etiological risk factor. The 
overall global direction shows that there is a decline in 
smoking in high‑income countries; however, in low‑ and 
middle‑income countries, there continues to be an 
increase in the use of tobacco products.[9] In Kuwait, 
2014 survey data reports that within nationals, 38% of 
males and 2% of females are current tobacco smokers.[10] 
Consumption of alcohol and tobacco in some societies, 
especially developing countries, is more common among 
men compared to women; therefore, this type of cancer is 
more prevalent in males compared to females. Moreover, 
in some Muslim nations, where consumption of alcohol 
is forbidden by religion, underreporting of this important 
risk factor is possible due to social desirability.[11]

Screening for potentially malignant disorders improves 
survival, and dentists play a vital role in detection.[12,13] 
However, identifying lesions at early stages mandates 
dental professionals to recognize behavioral, habitual, 
and lifestyle risk factors through patient interview and 
screening of the oral mucosa.[14] Therefore, systematic 
regular screening will facilitate diagnosis of precursor 
lesions of the disease at early stages, and therefore, 
improve the patient’s chances of survival.[13,15] Oral 
mucosal screening is most beneficial for improving 
5‑year survival rate among patients who are considered 
most at risk from their tobacco and alcohol consumption 
habits.[13,14,16,17]

This study aimed to describe the prevalence of OC 
screenings within the general public. The differences 
in screening between smokers and nonsmoker were 
evaluated. The main aim of the study was to determine 
demographic and lifestyle factors which predict OC 
screening behavior among smokers and nonsmokers. 
The null hypothesis was that there is no difference 
between smokers and nonsmokers in their likelihood to 
screen for OCs.

Materials and Methods
This cross‑sectional study, conducted from November 
2016 to January 2017, utilized a self‑administered online 

survey on Survey Monkey®, which is internet accessible. 
Initially, the survey was developed in English, then 
translated to Arabic and back‑translated to English by two 
independent bilingual speakers. Both language options 
for the survey were available online, and participants 
could choose the language they felt comfortable with. 
All participants completed an online consent form before 
proceeding with answering the questions. Our target 
population was Kuwaiti adults, 18  years and older, 
males and females with access to a smartphone device 
which has the social media application “WhatsApp” 
installed on it. To prevent duplicate responses, the 
online link deactivated if it detected the same internet 
protocol address attempting multiple access. The study 
was approved by the Health Sciences Center Ethical 
Committee, Kuwait University, letter #VDR/EC/2835.

The survey included 21 questions investigating 
demographics such as age, gender, education level, 
income, smoking status and alcohol use, and time 
duration since last visit to the dentist, area of residence, 
and clinical symptoms. In Kuwait, nationalized 
dental and health services are available to and non-
Kuwaiti residents through primary and tertiary care 
centers all over the State of Kuwait. Smoking status 
was ascertained by the question “Do you smoke?” with 
three answer options: “No” grouped under nonsmokers, 
“Yes, but I quit” grouped under former smokers, and 
participants who answered “Yes” were considered current 
smokers. Alcohol consumption status was determined on 
a “Yes” and “No” basis, and no categories for level of 
consumption were given.

Respondents were questioned on whether they received 
a screening examination for OC, the timing of the 
examination, and the personnel who carried out the 
examination (dentist, or others including physician, nurse, 
and dental hygienist). These questions were adapted 
from the Maryland Cancer Screening and Risk Behavior 
Survey[18] and included “Have you ever had a test or 
an exam for oral or mouth cancer in which the health 
care professional pulls on your tongue, sometimes with 
gauze wrapped around it, and feels under the tongue and 
inside the cheeks?,” only those who answered “yes” were 
directed to further questions, “when did you have your 
most recent oral or mouth cancer exam?” with answer 
options “within the past year,” “within last 2–3  years,” 
“within last 4–5 years,” and “more than 5 years ago.”

Data analysis

The data management, statistical analysis, and graphical 
presentation were carried out using the computer 
software “Statistical Package for Social Sciences, SPSS 
version  24.0”  (IBM Corp, Armonk, NY, USA). The 
descriptive statistics have been presented as frequencies 
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and percentages for categorical variables. The quantitative 
variable, age, was ascertained for normal distribution 
assumption, applying the Kolmogorov–Smirnov test, 
and presented as median, IQ  (Interquartile), and range. 
Median age between genders was compared using 
nonparametric two‑sample Kolmogorov–Smirnov 
test, and the median age among three categories of 
smoking status with Kruskal–Wallis test. Chi‑square or 
Fisher’s exact test was applied to find any association 
or significant differences between categorical variables. 
Logistic regression model was used to predict the 
influencing factors for OC screening,  (0 as not screened 
and 1 as screened). The two‑tailed probability value 
“P” < 0.05 was considered statistically significant.

Study sample

Please see Figure 1 for the study sample distribution per 
smoking status group.

Results
Demographics

In the survey, a total of 404 Kuwaitis completed the 
questionnaire  [Figure  1] including 243  (60.1%) females 
and 161  (39.9%) males  [Table  1]. The overall median 
age was 32  years  (IQ; 24‑44) ranging between 18 and 
65  years, with no significant difference  (P  =  0.186) 
between median ages of females  (32  years) and 
males  (33  years). The majority  (79.5%) were university 
educated. Mostly, 54.4% were in the middle‑income 
group,  (Kuwait Dinar  [KD] 500–1500) per month 
followed by  (KD 1500 and above) and  (>KD 500) each 
29% and 16.6%, respectively.

Smoking status and demographics

Of the total, 311  (77%) were nonsmokers and 93  (23%) 
smokers  (60 current smokers and 33 former smokers) 
Table  1. The median age of smokers was found to 
be significantly higher  (P  =  0.026) compared to 
nonsmokers  (35  vs. 31  years) and also with a significant 

difference among three groups (P = 0.018): former smoker, 
current smoker, and nonsmoker  (40, 33.5, and 31  years), 
respectively. Gender and education were also found to be 
significantly associated with smoking status. Male smokers 
were significantly higher  (P < 0.001) compared to female 
smokers, while higher education was associated with 
nonsmokers  (P  =  0.01). No significant association was 
noticed between income and smoking status  (P  =  0.195). 
Alcohol use was reported only by 19  (4.7%) of the 
respondents, significantly higher users among smokers 
than nonsmokers (11.8% vs. 2.6%, P = 0.001).

Knowledge on oral cancer

Only 148 (36.6%) of the total respondents were aware of 
OC. No significant difference was noticed on knowledge 
of OC between smokers and nonsmokers  (P  =  0.173) 
though was higher among nonsmokers (38.9% vs. 29.0%). 
Knowledge of OC was found to be significantly 
higher (P  =  0.006) among alcohol users compared to 
nonusers (8.8% vs. 2.3%).

Screening

An overall prevalence of OC screening was 7.2%, 7.7% 
among nonsmokers and 5.4% in smokers  [Table  2]. 
Screening was most prevalent among 25–44‑year old, 
and those with university education and having higher 
income, KD 1500 or more  (Approximately 5000 per 
month)  (P  =  0.01). A  total of 29 screened, all were 
university educated having knowledge of OC. Of the 
total 29 respondents screened, 17  (58.6%) visited doctor 
within last 1  year, 9  (31%) within last 2–5  years, while 
three, >5 years ago [Figure 2]. No significant association 
was observed between smoking status and duration since 
last visited the doctor, though more nonsmokers visited 
within last 1 year.

Logistic regression was performed to ascertain the 
influence of gender, age, and smoking on the likelihood 
of subjects going for screening. The logistic regression 

Figure 1: Distribution of study sample per the respondents
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model was found to be statistically significant, 
χ2 = 31.3 (P < 0.001), explaining 12.7% (Nagelkerke R2) 

of the variance for screening and correctly classified 
92.8% of the respondents. Males were 2.2  times more 
likely to go for screening than females  [Table  3]. 
Furthermore, those in the age group of 25–44 years had 
4.8  times more likelihood for screening  (P  =  0.012), 
than those in other age groups. Smoking was not found 
statistically significant factor for screening.

Discussion
This study aimed to describe whether OC screening 
differed among smokers and nonsmokers. To the best of 

Table 2: Characteristics of participants who received 
oral cancer screening

Characteristic Yes (n=29), 
n (%)

No (n=375), 
n (%)

P

Gender
Female 15 (6.2) 228 (93.8) 0.334
Male 14 (8.7) 147 (91.3)

Age group (years)
<25 3 (2.9) 101 (97.1) <0.001
25‑44 25 (12.0) 184 (88.0)
≥45 1 (1.1) 90 (98.9)

Education
High school and below 0 51 (100) 0.018
Vocational diploma 0 32 (100)
College/university 29 (9.0) 292 (91.0)

Monthly income 
(Kuwaiti Dinar)
<1500 2 (0.8) 246 (99.2) <0.001
1500‑3000 14 (25.5) 41 (74.5)
>3000 9 (19.6) 37 (80.4)

Smoking
Nonsmokers 24 (7.7) 287 (92.3) 0.732
Current smoker 3 (5.5) 57 (95.0)
Former smoker 2 (6.1) 31 (93.9)

Knowledge of oral cancer
No 0 256 (100) <0.001
Yes 29 (19.6) 119 (80.4)

Figure 2: Screened participants, smoking status, and time elapsed since 
last seen a doctor

Table 1: Sample baseline characteristics among nonsmokers, smokers, and former smokers
Characteristic All, n (%) Nonsmoker, n (%) Smokers, n (%) Former smokers, n (%) P
Gender
Female 243 (60.1) 229 (73.6) 7 (11.7) 7 (21.2) <0.001
Male 161 (39.9) 82 (26.4) 53 (88.3) 26 (78.8)

Age group (years)
18‑24 104 (25.7) 87 (28.0) 13 (21.7) 4 (12.1) 0.018*
25‑34 124 (30.7) 101 (32.5) 18 (30.0) 5 (15.2)
35‑44 85 (21.0) 58 (18.6) 14 (23.3) 13 (39.4)
45‑54 55 (13.6) 40 (12.9) 9 (15.0) 6 (18.2)
55+ 36 (8.9) 25 (8.0) 6 (10.0) 5 (15.2)
Median (IQ) 32 (24‑44) 31 (24‑43) 33.5 (26‑44) 40 (30.5‑50)**
Range 18‑65 18‑64 18‑65 19‑65

Education
High school and below 51 (12.6) 30 (9.6) 14 (23.3) 7 (21.2) 0.010
Vocational diploma 32 (7.9) 22 (7.1) 6 (10.0) 4 (12.1)
College/university 321 (79.5) 259 (83.3) 40 (66.7) 22 (66.7)

Monthly income (Kuwaiti Dinar)
≤500 58 (16.6) 49 (18.2) 6 (12.2) 3 (9.7) 0.195
500‑1500 190 (54.4) 145 (53.9) 30 (61.2) 15 (48.4)
1500‑3000 55 (15.8) 45 (16.7) 4 (8.2) 6 (19.4)
3000 46 (13.2) 30 (11.2) 9 (18.4) 7 (22.6)

Knowledge of oral cancer
Yes 148 (36.6) 121 (38.9) 19 (31.7) 8 (24.2) 0.173
No 256 (63.4) 190 (61.1) 41 (68.3) 25 (75.8)

*Kruskal–Wallis test, **Nonsmokers versus former smokers (P=0.003). IQ=Interquartile
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our knowledge, we believe that this is the first study that 
reported on the prevalence of OC screening in Kuwait. 
Furthermore, we investigated difference in demographic 
characteristics of among those who were screened or 
not. This is particularly significant in a disease where 
identification at early stages dramatically improves 
prognosis.[12,13]

The WHO report on the global tobacco epidemic 
published in 2015 reports that 38% of adult Kuwaiti 
males over the age of 18 were self‑reported smokers, 
with only 2% of females in the same age groups, 
identify themselves as smokers. In regard to the 
youth  (aged between 15 and 18  years), the prevalence 
of smoking was reported to be 25% among males and 
8.5% among females.[9] In our survey, findings showed 
lower percentage than that quoted nationally with only 
14.8% identifying as smokers, of whom only 1.7% were 
females. Respondents in the age group of 25–34  years 
reported the highest rate of smoking. This may relate to 
the type of individuals who proceeded with answering 
the survey questionnaire distributed. Studies conducted 
in the Eastern Mediterranean Region on smoking among 
university student populations reported 25% current 
smokers among the adult population in Turkey, 29% in 
Jordan, 27% in Syria, and 21% in Iran.[19] These numbers 
reflect a lower percentage than that published for Kuwait 
with regard to overall smoking population, but within 
the similar range as was found in our survey. A  recent 
report on smoking prevalence and attributable disease 
burden conducted in 2015, found Kuwait to be one of 
the few countries worldwide with a reported significant 
annualized increase in smoking prevalence between the 
years 2005 and 2015.[19] This finding is indicative of the 
continued engagement of the youth in high‑risk behaviors 
and would explain our findings showing the highest 
rate of smokers to be among the younger segment of 
the population. On the risk behaviors related to OC, 
alcohol consumption was also examined. The alcohol 

consumption was reported to be low, 5% of the sample 
reported consuming alcohol. This may be attributed to 
the religious beliefs of the population, lack of access to 
alcohol, as it is not sold legally in the country and lack 
of social desirability.[11]

Our hypothesis that smoking would alter OC screening 
status was based on evidence that smokers have poorer 
oral health and health‑related information compared to 
nonsmokers. In a survey carried out in the UK, smokers 
were found to have twice the odds of reporting poor oral 
health and visits dentists only when in pain.[20] Similarly, 
in Kuwait, Al-Shammari et al. reported that smokers have 
significant gaps in knowledge of the effects of smoking 
on oral health.[21,22] We have found that the prevalence 
of OC screening in the community was low regardless 
of smoking status. This finding is consistent with work 
done in the state of Maryland  (USA) where data from 
the Maryland Cancer Survey revealed that among 2062 
surveyed participants, smoking status did not change the 
odds of whether the individual was screened or not.[23] 
Moreover, analysis of National Health Interview Survey 
1998 data revealed that smokers and nonsmokers did 
not differ in their odds of being screened for OC.[24] 
This is contrary to OC screening data from the State of 
Maryland  (USA) and Tokonama  (Japan), where smokers 
had statistically significant lower odds of being screened 
compared to none smokers.[25,26]

Our OC screening prevalence rate of 7.2%, 7.7% among 
nonsmokers and 5.4% in smokers is similar to work 
done in Sudan. Babiker et al. interviewed an emergency 
clinic sample in the city of Omdurman and found that 
among 500 clinic patients, only 6.8% were ever screened 
for OC.[27] Regional studies documenting prevalence 
of clinician‑performed OC screenings are scarce in the 
Middle East.[28] However, extrapolating from national 
studies carried out in North American, low prevalence 
of OC screening is not an unusual finding. Among 5544 
adults living in the State of New York, Junhie estimated 
35% prevalence of OC screening, while Viswanath 
et  al. estimated a 33.2% among 19,054 adults living in 
the State of Maryland.[25,29] Moreover, 27% among 2526 
North Floridian adults reported having received an OC 
screening examination in their lifetime.[30] Our logistic 
regression model revealed that screening was associated 
with age and gender, whereby men had twice the odds of 
being screened compared to women. This is inconsistent 
with previous screening surveys where women and 
middle‑aged people were at higher odds of being 
screened for OC.[23,25,26,29,30] It is likely that results of this 
survey reflect the cultural and health‑care structure of the 
Kuwaiti society and level of medical knowledge of the 
younger age group compared to other age categories.

Table 3: Logistic regression analysis for predictor 
variables associated with screening for oral cancer

Variable β (SE) OR (95% CI) P
Gender
Female Reference
Male 0.781 (0.431) 2.18 (0.94‑5.08) 0.070

Age group (years)
<25 Reference
25‑44 1.57 (0.626) 4.83 (1.42‑16.47) 0.012
≥45 −1.00 (1.167) 0.37 (0.04‑3.62) 0.391

Smoking status
Nonsmoker Reference
Smoker −0.83 (0.560) 0.44 (0.155‑1.31) 0.140

SE=Standard error, OR=Odds ratio, CI=Confidence interval
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There are differences in the way health‑care services 
are delivered in USA versus Kuwait. Health insurance 
is the main source of medical care in the US, while 
availability of health services is abundant in Kuwait, 
with 72 primary care centers hosting a team of 
health‑care professionals scattered in the various 
administrative districts of Kuwait. This structure ensures 
100% access for all residents of Kuwait regardless of 
country of origin.[31] In spite of this, the prevalence of 
OC screening is not reflective of this health delivery 
structure. In a report that described barriers to OC 
examination among General Dental practitioners in 
the UK, it was stated that lack of time and lack of 
remuneration for this examination are significant barriers 
to conducting screening.[32] Considering the importance 
of OC as a disease, it is worth noting that the American 
Dental Association treatment code on dental procedures 
and nomenclature  (CDT code) does not treat OC 
examination as a separate entity, and therefore, does not 
enable dental professions to charge for the screening 
examination separately. This is contradictory to cancers 
of other systems and organs, where insurances offer 
reimbursement for preventative screenings and services.

Dental attendance is usually symptomatic in nature 
where pain is the main driving force for seeking help. 
In Kuwait, a survey examining patterns of dental 
attendance revealed that a third of respondents visit the 
dentist, only when experiencing a dental emergency.[33] 
Symptomatic attendance driven by pain is a problem 
in OC because pain is a late presentation.[12,34] Patients 
see their primary care physicians more frequently than 
dentists, therefore, the suggestion that the involvement 
of physicians may aid in increasing screening rates, 
especially at‑risk groups. However, studies demonstrated 
that physicians receive little training in the mouth during 
their undergraduate education, and many lack confidence 
in examining the mouth as it is not considered within 
their area of expertise.[32,35,36]

The patient awareness and knowledge of the constellation 
of the early signs and symptoms of OC is an essential 
driver in seeking early professional help. Our findings 
revealed that out of 404 participants, only one‑third 
were aware of OC as a disease. Smoking status did not 
alter this relationship. This finding is consistent with 
previously published literature wherein a cross‑sectional 
survey conducted at a University emergency clinic in 
the state of Kuwait, it was found that regardless of the 
smoking status; the clinic patient population had poor 
knowledge of OC signs and symptoms.[22]

Providing the population with the necessary information 
which can facilitate enhancing their medical background 
knowledge in OC is essential. This has to be adapted 

to their level of education and cultural acceptance. 
Knowledge of OC early signs and awareness of 
associated risk factors can be increased throughout 
communities by utilizing the advancements in 
communication technologies and popular usage of 
social media. In Kuwait, social media applications such 
as Instagram, Snapchat, and WhatsApp are becoming 
increasingly popular in disseminating local news and 
medical information. Many medical professionals 
utilize social media as a platform for raising awareness 
with prevalent medical ailment in the society and using 
socialites to endorse their health messages. Appropriate 
scientific literature is needed to determine the impact of 
modern technology as it compares to traditional methods 
of educating the population.

By including Kuwaiti nationals only, the data had 
some strengths and limitation. It is the first report on 
OC screening among Kuwaiti nationals only; thus, no 
contaminations from screenings data that may have 
occurred in other geography. However, it obscured data 
from a large proportion of expatriate community in 
Kuwait, who could have had screening done locally. Our 
sample was recruited through a social networking app, 
which is a novel way to gain easy access to a large sample 
considering that approximately 8 out of 10 households in 
Kuwait have access to the internet through their homes. 
In 2015, a survey conducted in Kuwait revealed that 
almost 100% of respondents use a smartphone device.[37] 
Another strength of this study is that we used a valid and 
reliable screening questions, which have been used in 
prior survey conducted internationally  (Maryland cancer 
screening and risk behavior risk survey).[18] However, it is 
worth being mindful that surveys are by self‑report, and 
social desirability may play a role in how participants 
answer questions. One positive outcome, following 
dissemination of this survey, is that a population‑led 
screening campaign was held in a large shopping 
mall in Kuwait, and during that event, approximately 
700  patients were screened. This large campaign was 
very successful in terms of raising awareness among 
patients and professionals alike.

Conclusion
This cross‑sectional internet‑based survey revealed that 
screening for OC was low regardless of smoking status. 
It also revealed that participants lacked the necessary 
awareness required to prevent the disease or seek the help 
of a health‑care professional at early stages of the disease. 
The findings of the study suggest imposing compulsory 
continuing education for dental professionals, reinforcing 
the importance of screening among local dental schools, 
and exploring innovative ways to increase the level of 
awareness of OC in the population.
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