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Introduction
Lip and oral cavity cancer (OSCC) is the most common 

malignancy in the head and neck region accounting for 
377,713 new cases and 177,757 deaths worldwide each 
year (Sung et al., 2020). The patient’s five-year survival 
rate is affected by the stage of the disease at the time 
of initial diagnosis (Kujan and Sloan, 2013, Philip and 
Kannan, 2021). The five-year survival rate with treatment 
ranges from 30 to 70 percent depending on the stage of 
tumor’s presentation. The knowledge and awareness of 
oral cancer by public and health professionals is variable 
from one geographic area to another; however, it is still 
below the expectation (Seoane-Lestón et al., 2010; Kujan 
et al., 2014; Alhazzazi, 2016; Macpherson, 2018; Gaballah, 
et al., 2021; Saleem et al., 2021; Somathunga et al., 2021; 
Nazar et al., 2022). This lack of knowledge has contributed 
significantly to unnecessary delays that resulted in the 
diagnosis of OSCC at advanced stages leading to poor 
clinical outcomes and significant economic burden 
(Allison et al., 1998; Gómez et al., 2010). Knowledge of 
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oral cancer among current and future dentists is crucial 
for early detection and prevention of the cancer (Seoane 
et al., 2012; Braun et al., 2021; Gaballah, et al., 2021). 
Several studies have found that dental practitioners fail to 
recognize oral cancer at an early stage due to poor attitudes 
and a lack of knowledge about the disease’s symptoms 
and signs (Seoane-Lestón et al., 2010; Marino et al., 2017; 
Gaballah, et al., 2021). A large proportion of dentists do 
not perform routine oral mucosal screening to detect 
oral cancer attributing that to the lack of training in oral 
medicine and pathology during their dental undergraduate 
training (Yellowitz et al., 2000; Macpherson et al., 2003; 
Mariño et al., 2017). Since visual examination is a key 
step in assessing oral mucosa, dentists should competency 
in recognizing changes of the oral mucosa and to stratify 
their risk of malignancy.  Studies have shown that oral 
cancer-related continuing education programs for primary 
care providers may improve the dentists’ ability to early 
detect oral cancer (Silverman and Rankin 2010; Braun et 
al., 2021). However, they recommended that continuing 
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education (CE) activities should be expanded to include 
oral potentially malignant disorders (OPMD) since the 
recognition of OPMDs can significantly enhance detecting 
oral cancer at early stage. Hence, this study aims to assess 
the impact of CE activity on junior dentists’ ability to 
recognize oral mucosal changes suggestive of oral cancer 
and OPMDs.

Materials and Methods

Study design and participants
The study was reported in accordance with 

STROBE guidelines for observational cross-sectional 
investigations,29 and was approved by Ajman University 
Research Institutional Review Committee (Ref: 
D-F-H-19-03-04). All participants signed an informed 
consent form before participating in all stages of the study 
with a freedom to withdraw any time point without any 
prejudice.

A convenient sample of 110 dental interns and junior 
dentists, graduated from College of Dentistry, Ajman 
University, who practiced for less than 5 years were 
invited to participate. Sixty-Seven completed the pre-
workshop quiz and then attended CE activity in form of 
interactive half day workshop hosted an experienced oral 
and maxillofacial surgeon (KG). The workshop comprised 
lectures, case discussion using problem based learning 
approach to identify oral mucosal changes, diagnosing 
various oral lesions, and recognizing the risk factors 
and features that suggestive of oral malignancy. The 
activity aimed to improve the candidate’s competency 
in preventing and early detecting oral cancer. Forty-nine 
participants returned a complete post-intervention quiz 
sent 7 months after the educational intervention. 

The quiz
The quiz included 30 high-resolution clinical 

photographs of variable oral lesions and brief patient 
information and history. The information provided 
included the gender and age in addition to the duration, 
symptoms and relevant risk factors. Participants were 
asked to make a provisional diagnosis based on the 
photograph and case history provided. The participants 
were then asked to rate the likelihood of the lesion 
being malignant on a scale of a) unlikely; b) potentially 
malignant; and c) Frank malignancy. The lesions were 
divided into four categories to make the analysis and 
presentation of the findings easier: a) normal mucosal 
variations, b) benign lesions, c) potentially malignant 
lesions, and d) oral malignant lesions. The examined cases 

were selected by both authors from archival oral medicine 
cases that have confirmed final diagnosis based on clinical 
and histopathological evaluation. The first version of quiz 
was reviewed by a panel of four oral medicine and oral 
surgery specialists. The quiz was then piloted to 25 dentists 
to eliminate any confusing questions, photos, or words. 
Twenty-one completed surveys the questionnaire, and few 
changes were made to refine the quiz. The 21 respondents 
were not invited to participate in the study.

Statistical analysis
The data was tabulated in an Excel sheet before being 

imported into IBM SPSS Statistics® software version 
28 (IBM Corporation, NY, USA) for analysis. Data rea 
presented in means of correct answers and standard 
deviations. A paired T-test of the means with at 95 % 
confidence interval was used to examine changes in the 
accuracy of diagnosis and suspicion of malignancy of 
lesions. P < 0.05 was considered statistically significant. 

Results

110 dental interns and junior general practitioners 
working at Ajman College of Dentistry clinics were 
invited to participate in the study. Sixty-Seven (60.9%) 
completed the quiz pre-CE activity and then attended the 
educational workshop on oral cancer and OPMDs. Forty-
nine of the participants (73.1%) returned a complete and 
valid post intervention quiz that was sent 7 months after 
the CE activity. 

The Accuracy of the Diagnosis of Oral Mucosal Lesions
The overall accuracy of the diagnosis of the examined 

cases prior the educational intervention was 55.1±9.04. 
The highest diagnostic score was the normal mucosal 
variations (80.6±5.05) and the lowest accuracy result was 
noted in diagnosing both benign lesions (40.96±8.30) and 
OPMDs (43.62±6.02). The education intervention has 
significantly improved the overall diagnostic accuracy 
(p= 0.015). The improvement was most evident in the 
ability of dentists to diagnose pathological changes 
either in form of benign lesions (p=0.02) or OPMDs 
(p=0.01). No significance improvement was observed 
in the accuracy of diagnosing cases with either normal 
variation (p = 0.11) or malignancies (p= 0.78). Table 1 
summarized the diagnostic accuracy of the examined oral 
mucosal changes prior and post the education intervention.

The Suspicion of Malignancy of Oral Mucosal Changes 
Table 2 summarizes the ability of the participant to 

Accuracy Means of the correct answers 
± SDs

Means 
difference

95% Confidence Interval 
of the Difference

P value

of the Diagnosis Before After Lower Upper

Accuracy of Diagnosis of Normal Variation 80.60±14.27 90.58±6.69 9.97 22.68949 2.73949 0.11

Accuracy of Diagnosis of Benign Lesions 40.96±31.06 70.18±26.24 29.22 58.65101 0.19387 0.02

Accuracy of Diagnosis of Potentially Malignant Lesions 43.62±19.03 62.99±14.65 19.37 34.69108 4.04892 0.01

Accuracy of Diagnosis of Malignant lesions 55.22±12.12 75.49±21.91 20.27 43.29775 2.75775 0.78

Overall Accuracy of Diagnosis 55.1±18.09 74.81±11.69 19.71 32.22388 7.19612 0.015

Table 1. The Accuracy of the Diagnosis before and after the Educational Intervention
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overburdening the health system, which may contribute 
to delays in detection of several significant oral disorders, 
including oral cancer. There were attempts to standardize 
the curriculum of oral medicine including the teaching 
of oral cancer in dental schools (Kragelund et al., 2010; 
Mighell et al., 2018). However, there is still no studies 
that specifically report on the effectiveness of the current 
oral medicine curriculum. Further, the curricula on oral 
cancer to ensure that dental students develop the necessary 
didactic and clinical skills and competencies are yet to 
be established. We know from the existing literature that 
dentists believe that the time spent on practical training 
during their dental undergraduate training is insufficient 
(Carter and Ogden 2007; Hassona et al., 2015; Shrestha 
et al., 2017). Interestingly, Boroumand and coworkers 
(2008) showed that most of the students lose their 
clinical competency and knowledge regarding oral cancer 
diagnosis at the time of graduation. They postulated that 
creating a mandatory review course for students before 
graduation would be a beneficial approach to topple this 
problem. The improvement shown in our report in the 
ability of dentists to diagnose and stratify the potential of 
malignancy may reinforce the call for regular mandatory 
educational activities on oral cancer to maintain 
satisfactory level of competency. We acknowledge that our 
study has limitations and the findings should be interpreted 
in the context of the study given the small sample size and 
being administered in one geographic region.

In conclusion, the present findings point out the 
importance of the continuing educational intervention on 
early detection of oral cancer and potentially malignant 
disorders to equip dentists with the required skills 
and knowledge to contribute to the efforts in fighting 
against oral cancer. We also suggest that an international 
consortium to be established to oversee the development 
of oral cancer education resources that be used widely. 
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judge the malignant potential of the examined cases prior 
and post the CE intervention. The participants shown the 
best judgement of the malignant potential of lesions in the 
group of normal mucosal variation cases (90.06±3.00) and 
the worst performance in assessing the malignant potential 
of OPMD cases group (40.70±3.20), followed by frank 
malignancies (44.99±2.35). The CE activity improved the 
overall suspicion of the malignancy (81.04±6.98). The 
improvement of the ability of junior dentists to suspect 
the malignancy in oral mucosal change was mostly noted 
cases with pathological findings in which they have shown 
significant recognition of the malignant potential of 
malignancies group (p= 0.001), OPMD group (p= 0.003) 
and benign lesions group (p= 0.005). 

Discussion

This study reports the changes in the accuracy of 
junior dentists in recognizing oral mucosal changes and 
assessing their potential of malignancy before and after 
attending a workshop on oral cancer education. Our CE 
activity comprised lectures and Case-based discussion 
of prepared cases with images. We followed a teaching 
approach is highly recommended for teaching oral 
medicine (Moghell et al., 2018). Further, we utilized a 
validated tool to ensure the reliability of the findings. 
We limited the study to dental interns and junior dentists 
who practiced for less than 5 years and graduated from 
the same institute to ensure that the participating dentists 
have similar and recent knowledge concerning oral cancer 
knowledge and training. Further like previously published 
reports (Seoane et al., 2012; Pentenero et al., 2014; 
Braun et al.,2021), our data imply that the engagement 
with continuing education activity has improved junior 
dentists’ ability to detect oral mucosal abnormalities and, 
more critically, increased their accuracy in stratifying 
the malignant potential of oral lesions. The participants 
showed competency in identifying the normal variation of 
the oral mucosa since 90% of them were able to correctly 
recognize the mucosal change and also being able to 
exclude the malignant potential in this group of cases. 
This is very important to avoid unnecessary anxiety and 
stress to the patient and health system. Further, many 
participants in this study reported having some difficulties 
in diagnosing oral mucosal changes ranging from benign 
to frank cancer including OPMDs. This could be attributed 
to the preference of dentists to refer patients with oral 
disorders to specialist care irrespective of the lesion’s 
nature (Kujan et al., 2006; Grafton-Clarke et al., 2019). 
Excessive referrals lead to long waiting lists and an 

Suspicion of malignancy Means of the correct 
answers ± SDs

Means 
difference

95% Confidence Interval 
of the Difference

P value

Before After Lower Upper

Suspicion of malignancy in Normal Variation 90.06±8.49 89.15±5.21 0.91 4.77 6.59 0.715

Suspicion of malignancy in Benign Lesions 58.05±21.59 77.50±14.16 19.45 31.98 6.91 0.005

Suspicion of malignancy in Potentially Malignant Lesions 40.70±10.13 62.99±8.38 14.18 22.24 6.11 0.003

Suspicion of malignancy in Malignant lesions 44.99±7.73 94.53±5.37 49.54 57.35 41.72 0.001

Overall Accuracy of the malignant suspicion 58.45±22.32 81.04±13.97 22.59 55.56 10.38 0.11

Table 2. The Accuracy of the of Suspicion of Malignancy in Various Cases before and after the Educational Intervention 
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