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Objectives: Oral cancer is a serious disease whose prognosis worsens greatly with late de-
tection and diagnosis. Therefore, a demand is pressing for a cost-effective model that is
optimal for mass screening for oral cancer. So, this study aims to test oral cancer screening
at the workplace to detect the prevalence of oral premalignant and malignant lesions in an
institution-based campaign and to correlate it to the risk factors.
Methods: The cross-sectional study recruited all the employees of an institution. Information
about the risk factors (smoking/ tobacco and alcohol use, sharp dental restorations) was
gathered. Then, comprehensive intra-oral examination and lymph node examination were
performed to detect any abnormalities.
Results: The study targeted 398 employees, 96 of whom declined participation. Therefore,
oral screening was performed on 302 participants. The results showed zero oral malignan-
cies, but oral findings were detected in 17 participants: frictional keratosis in 13 (4.3%),
smoker’s keratosis in 2 (0.7%), and oral lichen planus in 2 (0.7%), which is an oral potential-
ly malignant lesion. Chronic irritation and smoking were the only risk factors significantly
associated with the detected lesions.
Conclusions: Oral cancer screening at the workplace was valuable in detecting the most
common risk factors in the studied population. However, it revealed some embarrassment
of the screened population that impaired the participation rate. Future studies should adopt
some modification in the examination settings to overcome this limitation. (Rev Port Estom-
atol Med Dent Cir Maxilofac. 2025;66(x):XxX-XXX)
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Introduction

Oral cancer represents the sixteenth most common malignant
neoplasm worldwide. Among all types of oral cancer, 90% arise
in the form of squamous cell carcinoma affecting the directly
visible oral mucosa. The prognosis of the disease is expressed
by its 5-year survival rate, which ranges from less than 50% to
80% depending on its stage at the time of detection.?

Even patients who are lucky to survive oral cancer face
short-term and long-term complications due to the direct dam-
age caused by the malignancy, post-operative surgical defects,
and complications of radio- and chemotherapy, all together
deteriorating their quality of life.? Besides the fact that devel-
oping countries are twice as affected as developed ones, the
economic burden of oral cancer was estimated as 75% of the
gross domestic product per capita in some western countries.?

Adding to the above-mentioned physical and economic bur-
den, unfortunately, the treatment modalities of oral cancer have
not witnessed a substantial improvement in the past 30 years.
So, the main hope in improving the outcomes of the disease is
focused on its prevention, early detection, and early treatment.*

The first approach for improving oral cancer outcomes is
its prevention through eradicating its causes. Oral cancer de-
rives from a complex combination of factors, involving sever-
al genetic and environmental risk factors.”> Common risk fac-
tors include tobacco (both smokeless and smoking) and
alcohol consumption, areca nut chewing, older age, poor diet,
infections, and persistent trauma.®

The second approach for better outcomes is early detection.
A significant reduction of 27% in oral cancer mortality and 24%
in oral squamous cell carcinoma in high-risk groups was re-
ported when they were early diagnosed.”® Clinically, oral can-
cer is mostly preceded by oral potentially malignant lesions
(OPMLs) like leukoplakia and erythroplakia. Generally, OPMLs
affect high-risk patients, such as men over the age of 40, tobac-
co consumers, and alcohol abusers. However, individuals with-
out classic risk factors may also present these lesions. Unlike
what the name implies, only 5% of OPMLs transform into oral
cancer. However, OPMLs at their early stages are difficult to
detect by the patient as they do not cause symptoms.® There-
fore, oral screening plays a major role in promoting early diag-
nosis through the examination of apparently disease-free pa-
tients.® It was proven to be valuable in identifying OPMLs and
oral cancer, thus reducing the mortality and morbidity in high-
risk patients and “down-staging” the disease.®

Screening has been employed through different models:
general population-based screening, screening of high-risk
populations only, opportunistic screening of dental patients at
dental practices, oral screening integrated with general health
checkups, screening at the workplace, and self-screening.! Al-
though population-based and risk-based screening models are
the most commonly used in the literature, they suffer from
low compliance levels of patients who attend the referral cen-
ters. The model of screening at the workplace overcomes this
limitation. However, this model was only previously applied
and reported for workers in industrial sites.®

Therefore, this study aims to detect the prevalence of OPMLs
and malignant lesions by adopting the model of screening at the
workplace in an institution-based campaign and correlating the

oral lesions to the risk factors. This testing represents preliminary
efforts to find the best model for screening a general population
for which oral cancer prevalence information is lacking.

Material and methods

This cross-sectional study was held during the first half of 2023
at a university campus with eight faculties. All employees work-
ing on the campus were interviewed. The study protocol is reg-
istered on Clinicaltrials.gov with the ID NCT06057857 and was
approved by the institutional research ethics committee (Insti-
tutional Review Board Organization IORG0010868) with the ID
IRB00012891#31. The study followed the ethical standards of the
Declaration of Helsinki and its amendments. The research is re-
ported following the guidelines of strengthening the reporting
of observational studies in epidemiology (STROBE).™

The study team included senior dentistry students super-
vised by an Oral Medicine specialist. Before starting the
screening campaign, all examiners performed repeated exam-
inations and re-examinations of volunteers for validation and
calibration. Inter-examiner and intra-examiner reliability was
acceptable (Kappa coefficient >0.8).

All university employees were previously informed of the
campaign and that their participation would be totally volun-
tary. They were also alerted that the screening was to be per-
formed at their offices, on their office chairs, to prevent any
negative impact on their workflow.

The study team followed a systematic plan for the screening,
where the team wandered through each room and passage of the
university buildings in a certain order to ensure that they inter-
viewed all employees. The study’s idea, aim, and procedures were
explained to each employee. Only adults aged at least 18 years
who granted informed consent were included in the study. Indi-
viduals who refused to participate were excluded. The employees
were interviewed sequentially based on their office location to
overcome any selection bias. After giving their informed consent,
the participants were asked questions about having any of the
risk factors (smoking/tobacco and alcohol use, sharp dental res-
torations) and history of systemic diseases, including cancer.

Comprehensive intraoral, pre-cervical lymph node, and
cervical lymph node examinations were performed using
gloves, a tongue depressor, and an artificial light source to de-
tect any oral mucosal abnormality. The interviews were held
through private one-to-one conversations, followed by the ex-
amination. Intraoral examination included inspection and
palpation of all oral mucosae, inspection of tonsils, and inspec-
tion and palpation of all teeth for any source of trauma. All
steps were performed at the participant’s office.

The study tested for the following risk factors (predictors):
(i) age; (ii) tobacco consumption (smoking and chewing) and
number of cigarettes/day multiplied by number of years of
smoking (cigarette.year); (iii) alcohol consumption; (iv) family
history of oral cancer; and (v) chronic intraoral trauma. The out-
comes included the presence of oral premalignant and malig-
nant lesions, and correlating the risk factors with the detected
lesions. Biopsy was planned in cases of suspected malignancy.

Each factor of the predictors and outcomes was statistically
described according to its type. Continuous variables, like age and
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frequency of smoking, were expressed as mean and standard
deviation, while categorical variables, like gender, educational
level, and residence, were expressed as total number and per-
centage of the total. The distribution of the risk factors in relation
to the detected lesions was tested for significance using the chi-
square test with a significance level of p<0.05. The statistical anal-
yses were performed using SPSS version 19 (IBM corp, NY).

The study is institution-based, where the whole popula-
tion of employees was included, and no sampling was used for
screening at the workplace. The total targeted population was
398.

Results

The study took place during February and March 2023 on the
campus of a private university in Egypt. The study population
encompassed 398 employees, of whom 96 declined participa-
tion due to embarrassment of being examined in front of col-
leagues and being busy working at the time of the screening
campaign. Therefore, oral screening was performed on 302
employees (Figure 1).

Regarding baseline data, the study included 153 males and 149
females, with a total mean age of 36.1 (+11.9) years. Most of the
studied population was between 20 and 50 years of age and had
between secondary school and university levels of education. This
data is attributed to targeting employees who fit these criteria.
Table 1 shows the baseline demographic data of the participants.

Regarding risk factors, the most prevalent risk factor was
habitual biting (31.5%), followed by smoking (24.2%). Only 2
participants reported alcohol consumption (Table 2). Concern-
ing the outcomes, only 4.7% of the screened sample reported
previous screening for oral cancer (Table 3).

No oral malignancies were detected, and only 0.66% of cas-
es showed OPMLs in the form of oral lichen planus (OLP). None
of the 5.6% who showed oral keratosis and OLP were aware of
their lesion. Among the risk factors, both smoking and chron-
icintraoral trauma were significantly common among patients
with oral lesions compared to those lesion-free (p=0.015 and
p<0.01, respectively) (Table 4).

( Study population
(n=398)

Subjects who
declined participation
(n=96)

Y

‘ Participants screened
(n=302)
I

v
Positive results W
(n=17) )

Figure 1. Flowchart showing the number of

Negative results
(n=285)

participants at each step of the study.

Table 1. Baseline data of the participants.

No. (%)

Gender

Male 153 (50.7%)

Female 149 (49.3%)
Age

<20 32 (10.6%)

>20-30 66 (21.9%)

>30-40 102 (33.8%)

>40-50 65 (21.5%)

>50-60 25 (8.3%)

>60 12 (4%)

Level of education
Illiterate
Primary school
Secondary school

51 (16.9%)
44 (14.6%)
84 (27.8%)

Graduate 100 (33.1%)

Postgraduate 23 (7.6%)
Residence

Slums 94 (31.1%)

Rural area 62 (20.5%)

City 146 (48.3%)

Table 2. Risk factor prevalence among the screened
population.

No. (%)

Family history of oral cancer 18 (5.96%)

Smoking 73 (24.2%)

For smokers:
Frequency of cigarette smoking
(cigarette.year) [mean (SD)]
Frequency of vaping (sheesha/e-cigarettes)
(hour.year) [mean (SD)]

Mean = 315.1 (+22.6)

Mean = 8.25 (+12.8)

Habitual self-biting 95 (31.5%)

Source of chronic intraoral trauma 22 (7.3%)

Table 3. The prevalence of detected lesions.

No. (%)

Previous screening 14 (4.7%)
Oral lesions 17 (5.6%)
Frictional keratosis 13 (4.3%)
Smoker’s keratosis 2 (0.66%)
Oral lichen planus 2 (0.66%)

Table 4. Association of the risk factors with the detected
lesions.

Risk factors P-value**
Age 0.17
Family history of oral cancer 0.826
Smoking 0.015*
Habitual self-biting 0.73
Source of chronic intraoral trauma <0.001*

*P<0.05; **Tested by the chi-square test
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Discussion

Oral cancer is a global health problem whose prevalence and
mortality rates are increasing. Different oral lesions, known
as OPMLs, have been reported to have the potential for malig-
nant transformation.'> However, at early stages, oral cancer
and OPMLs do not cause apparent symptoms and can pass
unrecognized until late stages, when treatment options are
more aggressive. Therefore, routine screening is recommend-
ed for early detection of unnoticed lesions.%!3

Consequently, multiple models have been proposed and
used for oral cancer screening. Unfortunately, each of the
widely used models has limitations that render the results not
completely satisfactory. Among the limitations is restricting
the screening to individuals at risk, so campaigns are cost-ef-
fective, thus overlooking groups of individuals who are not
categorized as high-risk groups. Therefore, a need is pressing
for a screening model that is inclusive to all groups of individ-
uals and, simultaneously, cost-effective.?

Although screening efforts have been reported in many
countries as population- and community-based studies, rare
reports are found from Egypt. Therefore, this study was the
first study of screening at the workplace performed in Egypt.
The study targeted the employees of a private university who
were screened at their offices.

Our results detected zero oral cancer cases, and 0.66% of
the cases had OPMLs in the form of OLP. Besides the OPMLs,
the screening detected frictional keratosis in 4.3% of the cases
and smoker’s keratosis in 0.66%. Therefore, smoking and
chronic trauma were the only risk factors that revealed a cor-
relation with the occurrence of the detected oral lesions. Al-
though frictional and smoker’s keratosis are not considered
potentially malignant, smoking and chronic trauma are re-
garded as major risk factors for malignant transformation.
Furthermore, only 4.7% of the participants reported previous
screening for oral cancer.

To the best of our knowledge, there was only one study
previously performed in Egypt for oral cancer and OPML
screening.’ The hospital-based study only included smoker
patients (cigarettes and shisha), including 1664 participants.
The study detected 27 cases of oral cancer (1.6%) and 107 cas-
es of OPMLs (6.4%): 59 cases of leukoplakia (3.5%) and 48 cas-
es of OLP (2.8%). The higher number of cases detected com-
pared to the present study can be attributed to the larger
sample size and to exclusively including high-risk patients,
namely, smokers.

Other than the Egyptian study, a Saudi study'® included
only tobacco consumers (n=599), but only found a 3.9% preva-
lence of OPMLs with 2.3% leukoplakia, 0.7% erythroplakia, 0.5%
oral submucous fibrosis, and 0.4% lichenoid reaction. On the
other hand, 6.3% of the cases had oral keratosis. Similarly, a
city-based Brazilian study?® that interviewed over 15,000 indi-
viduals and only included smokers, with a total participation
of 202 individuals, found 70 lesions (34.7%) in total: 38 leuko-
plakia (18.8%), 17 actinic cheilitis (8.4%), 2 OLP (0.99%), and 1
OSCC (0.5%). The extremely high prevalence of OPMLs in this
study is attributed to including only smokers.

Other studies had wider inclusion criteria with no restric-
tion to smokers exclusively. A cross-sectional study in Georgia*

screened over 500 individuals attending a car racing event. The
study detected suspicious lesions in 23% of the participants,
but did not report the diagnoses of the lesions. However, they
reported a prevalence of smoking (54%), alcohol consumption
(43%), and smokeless tobacco use (13%) in the screened popu-
lation. Consequently, smoking was strongly correlated with
the detected lesions. The high prevalence of tobacco and alco-
hol consumption explains the difference from the results of
the current study. However, as the study did not report the
diagnoses of the cases, it is impossible to compare its findings
with any other study.

More detailed results were specified by a study targeting
the Bangladeshi population in England.'® The study screened
more than a thousand participants. The results revealed 9 cas-
es of oral cancer (0.68%) and 8 cases of OPMLs (0.6%) in the
form of 5 oral submucous fibrosis (0.38%) and 3 OLP (0.2%). The
higher prevalence of malignant cases in this study may be
attributed to the high prevalence of the reported risk factors
like smoking cigarettes and bidi, together with chewing paan
with and without tobacco. Such habits increase the risk of ma-
lignancies.

The common factor in all the above-mentioned studies is
the screening model used, as all adopted the risk-based mod-
el. Each of the studies restricted the screening efforts to high-
risk populations: either smokers,?4> populations with high
rates of tobacco and alcohol consumption,* or disadvantaged
populations.'® Using the risk-based method was successful for
detecting a considerable prevalence of OPMLs compared to no
or a small percentage of oral cancer cases. Nonetheless, it
skipped lesions in low-risk groups.

Conversely, the community-based model was used by a
larger Indian study® targeting a rural district and screening
over 1 million participants. Despite the huge sample size, only
13 cases of oral cancer (0.001%) were detected, together with
174 cases of OPMLs (0.1%) in the form of leukoplakia (0.008%),
submucous fibrosis (0.003%), and OLP (0.005%). In this study,
tobacco smoking habit was identified in 62% of oral cancer
patients, whereas 54% had the habit of chewing tobacco, and
69% were alcoholics. Another Indian study? targeted the pop-
ulation of another district (4529 participants). They detected
only one case of squamous cell carcinoma (0.02%) and 42 cas-
es of OPMLs (0.9%), divided into 25 cases of leukoplakia and
erythoplakia (0.55%), 12 cases of oral submucous fibrosis
(0.3%), and 5 cases of tobacco pouch keratosis (0.1%). However,
all lesions were detected exclusively in users of tobacco, either
smoked or non-smoked.

Although the two Indian studies®? included massively
larger sample sizes, the results showed comparable results to
the current study regarding the percentage of potentially ma-
lignant lesions (0.1% and 0.9% versus 0.66% in our study). This
similarity can be attributed to the fact that screening at the
workplace targets the whole population of a certain institute,
while the community-based model targets all inhabitants of a
certain area. In other words, both models include a certain
cluster as a whole without discriminating between the sub-
jects based on their risk group. On the other hand, the huge
sample sizes of the community-based studies implied a large
burden, not only economically, but also in terms of the training
of many healthcare workers to obtain the screening.!%18
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Based on the results of all the aforementioned studies,
screening of high-risk groups yields a higher number of oral
cancer and OPML cases. Nonetheless, mass community-based
screening succeeded in detecting cases that would be unde-
tectable by other screening methods.

Although our study did not detect any malignancy and
only detected a low prevalence of OPMLs, just like the commu-
nity-based model, it shed light on the prevalence of risk factors
of the screened population, namely smoking and chronic irri-
tation. The main highlight is that none of the detected cases
acknowledged chronic irritation as a cause of a probable prob-
lem. Such cases would have been missed if screening had only
been performed on high-risk groups.

The present study design met an unexpected limitation:
the high rate of rejection to participate. This situation was
attributed to the embarrassment of being examined in front
of colleagues and being busy working during the screening
campaign. Interestingly, low levels of participation were one
of the main limitations also documented in communi-
ty-based studies.'® However, in future studies adopting the
model of screening at the workplace, such limitation can be
overcome by avoiding screening at the participants’ offices,
and instead specifying a pre-planned and pre-announced
schedule for participants in each department to be privately
screened in a certain previously emptied office in their de-
partment. Although the employers might not welcome that
suggestion due to delaying the workflow of the employees, it
would benefit the efficiency of the screening model while
avoiding its limitations.

Other limitations cannot be overcome, as screening studies
are inherently limited by the need to test risk factors and out-
comes simultaneously. By doing so, the exact temporal se-
quence cannot be detected. So, the length of time needed for
a lesion to develop cannot be concluded.?®

Evidently, screening the whole population would not be
cost-effective at large scales. However, this research recom-
mends a nationwide series of institution-based screening
programs, where all employees and workers would be
screened as an integral part of their healthcare. Consequent-
ly, only positive cases would be referred to a specialist for
investigation. Such fractionated efforts would end up adding
to a large population-based screening program that includes
the entire employed population. Embracing the nationwide
fractionated plan would overcome the financial burden of
large campaigns, skipping cases of screening high-risk
groups exclusively, and the low participation levels. Associ-
ating that with opportunistic screening campaigns in dental
hospitals would make a complete screening program an
achievable goal.

Conclusions

Oral cancer screening in the workplace showed some unsuit-
ability to the screened population. However, it was useful in
detecting the most common risk factors in the working popu-
lation of a certain institute, so that specific prevention pro-
grams can be planned targeting these risk factors. Further
studies in multiple workplaces would sum up in a clearer im-

age about the prevalence of OPMLs and oral cancer in the
whole population.
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Experiéncia de rastreio de cancro oral no local
de trabalho: um estudo transversal

RESUMO

Objetivos: O cancro oral é uma doenca grave cujo progndstico se
agrava muito com a detec¢@o e o diagndstico tardios. Por conseguin-
te, é urgente encontrar um modelo rentavel que seja ideal para o
rastreio em massa de cancro oral. Assim, este estudo tem como
objetivo testar o rastreio de cancro oral no local de trabalho para
detetar a prevaléncia de lesdes orais pré-malignas e malignas
numa campanha baseada numa instituigdo e correlacionada com
os fatores de risco.
Métodos: Este estudo transversal recrutou todos os funciondrios
de uma instituicao. Foram recolhidas informacoes sobre os fatores
de risco. Em seguida, foi efetuado um exame intraoral completo e
um exame dos ganglios linfaticos para detetar qualquer anomalia.
Resultados: O estudo visava 398 funcionarios, 96 dos quais recusa-
ram participar. Por conseguinte, foi efetuado um rastreio oral a 302
participantes. Os resultados revelaram zero tumores malignos
orais, mas foram detetados achados orais em 17 participantes:
queratose por friccao em 13 (4,3%), queratose do fumador em 2
(0,7%) e liquen plano oral em 2 (0,7%), que é uma lesdo oral poten-
cialmente maligna. A irritacdo crénica e o tabagismo foram os
Unicos fatores de risco significativamente associados as lesdes.
Conclusdes: O rastreio de cancro oral no local de trabalho foi valio-
so na detecdo dos fatores de risco mais comuns na populagao es-
tudada. No entanto, revelou algum constrangimento da populagao
rastreada que prejudicou a taxa de participagdo. Estudos futuros
devem adotar algumas modifica¢des nos locais de exame para ul-
trapassar esta limitacao. (Rev Port Estomatol Med Dent Cir Maxi-
lofac. 2025;66(x):xxx-XxX)
© 2025 Sociedade Portuguesa de Estomatologia e Medicina Dentéria.
Publicado por SPEMD. Este é um artigo Open Access sob uma
licenga CC BY-NC-ND
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
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