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dental faculties in Turkey regarding oral cancer.

and Human Papillomavirus (HPV) infection (83.7%).

related competencies of dental professionals in practice.

Purpose This survey aimed to assess the knowledge, attitudes, and awareness of dental students across multiple

Methods The survey instrument, derived from the questionnaire developed by Horowitz et al., was translated

into Turkish and distributed to participants. The survey consisted of 27 questions assessing participants’ practices
regarding oral cancer examination, their evaluation of patient risk factors, and their perceptions of their educational
preparedness. Statistical analyses were conducted using IBM SPSS V23. The Fisher-Freeman-Halton test and Pear-
son Chi-Square test were employed for categorical data comparisons, while multiple comparisons were analyzed
with the Bonferroni-corrected Z test. A significance level of p < 0.05 was applied.

Results The study enrolled a total of 603 dental students (239 males [39.6%] and 364 females [60.4%]) from 10 dif-
ferent dental faculties. Participants were distributed across three academic years, with 202 (33.5%) in the third grade,
280 (46.4%) in the fourth grade, and 121 (20.1%) in the fifth grade. The findings indicated that students demonstrated
a high level of awareness regarding factors such as tobacco (98.7%), alcohol (82.9%), and ultraviolet (UV) exposure
(94.5%). However, their knowledge appeared to be lacking in relation to other risk factors, including older age (74.9%)

Conclusion Overall, the study suggests that dental students in Turkey exhibit a moderate level of awareness con-
cerning oral cancer. The outcomes of this investigation underscore the pressing need for enhancements in oral cancer
education and training for undergraduate dental students. Furthermore, there is a visible need for the implementa-
tion of periodic, well-structured continuing professional development activities aimed at enhancing the oral cancer-

Keywords Awareness, Oral cancer, Prevention, Questionnaire

Introduction

Cancer remains one of the leading causes of death
worldwide, with projections suggesting it may become
the most prevalent cause by 2030 [1, 2]. Oral cancers,
accounting for approximately 2—4% of all malignancies,
warrant special attention due to their significant impact
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on public health [3]. These malignancies affect various
oral structures, including the lips, tongue, floor of the
mouth, palate, gums, alveolar mucosa, buccal mucosa,
and oropharynx [4—6]. The global incidence of oral and
pharyngeal cancers exceeds 419,000 new cases annually,
resulting in more than 240,000 deaths [5, 7].

Oral cancer is more prevalent in men and ranks among
the leading causes of cancer-related mortality worldwide.
The etiology of oral cancer is inherently multifactorial,
with several identified risk factors contributing to its
manifestation. Notable contributors encompass habitual
smoking and alcohol consumption, a history of Human
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papillomavirus (HPV) infection, particularly as a signifi-
cant risk factor for oropharyngeal cancer ultraviolet (UV)
exposure [8], which is strongly associated with lip can-
cer development [9], and an age exceeding 45 years [10,
11]. Other potential contributors include malnutrition,
immune deficiencies, and socioeconomic status [12].

Despite the oral cavity’s accessibility for examination,
early diagnosis rates for oral cancer remain low, rang-
ing from 26 to 48% [5, 13]. Dentists play a crucial role in
prevention through routine screenings and patient edu-
cation on risk factors [14, 15]. The meticulous and com-
prehensive examination of regions susceptible to oral
cancer development holds the potential to be life-saving.
This necessitates that dentists possess adept knowledge
concerning the attributes of lesions, their anatomical
localization, and the judicious management of patients
presenting with suspicious lesions. The execution of such
examinations demands precision and expertise, under-
scoring the imperative for dentists to be well-versed in
the nuanced aspects of lesion characteristics and strate-
gic patient management within the context of oral cancer
prevention [16, 17]

Notwithstanding the dentist’s role in diagnosing malig-
nant and potentially malignant oral lesions, research con-
ducted across diverse nations indicates a notable lack of
routine engagement by dentists and dental students in
procedures dedicated to the prevention and early diag-
nosis of oral cancer [18, 19]. This underscores a critical
gap in the implementation of preventive measures within
dental care, emphasizing the imperative for enhanced
vigilance and proactive approaches in the context of oral
cancer detection.

Numerous survey investigations have been undertaken
globally to assess dentists’ cognizance and attitudes about
oral cancer. However, existing research on this topic is
insufficient in the Turkish context. The present study
seeks to appraise the knowledge, attitudes, and aware-
ness levels among dental students enrolled in diverse
dental faculties across Turkey concerning the aspects
associated with the prevention and early diagnosis of oral
cancer. The intended benefits of this study include identi-
fying gaps in current educational programs and inform-
ing the development of targeted interventions to improve
oral cancer-related competencies among future dental
professionals.

Study subjects and methods

Ethics committee approval

Ethical approval for the execution of the survey study was
obtained from the local Ethics Committee at Necmettin
Erbakan University, by the approval document dated July
27,2023, and denoted by reference number 2023/330.
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Participants

Voluntary participation constituted a fundamental tenet
of this study, which enrolled only third, fourth, and fifth-
year dental students, as these students have received
foundational coursework on oral pathology and cancer
detection, and they are actively engaged in clinical prac-
tice. First- and second-year students were excluded since
their curriculum focuses on basic sciences and preclinical
education rather than clinical experience.

The inclusion criteria were: (i) being a third, fourth, or
fifth-year dental student enrolled in one of the participat-
ing faculties, (ii) voluntarily agreeing to participate, and
(iii) completing the questionnaire in full. Exclusion cri-
teria included: (i) first- or second-year dental students,
(ii) refusal to participate, and (iii) incomplete survey
responses. All participants provided informed consent,
and strict measures were taken to ensure the anonymity
of all data throughout the processing phase.

Questionnaire and translation process

The questionnaire used in this study was adapted from
the survey developed by Horowitz et al. [4] was trans-
lated into Turkish for use in this study. The English ques-
tionnaire had previously been translated into Turkish and
administered by Hasanoglu Erbasar and Alparslan [5].
The survey consisted of 27 questions, divided into three
main sections: (i) knowledge of oral cancer risk factors,
signs, and symptoms; (ii) attitudes toward oral cancer
screening and prevention; and (iii) self-reported clinical
practices regarding oral cancer examination and patient
education.

The knowledge section included multiple-choice and
true/false questions assessing awareness of risk factors
such as tobacco, alcohol, HPV infection, ultraviolet expo-
sure, and age. The attitudes section used a 5-point Lik-
ert scale (strongly agree to strongly disagree) to evaluate
perceptions of professional responsibility, confidence in
performing oral cancer examinations, and the perceived
need for further education. The clinical practices sec-
tion assessed the frequency of performing extraoral and
intraoral examinations, inquiring about patients’ risk fac-
tors, and counseling them on prevention strategies.

To ensure clarity and cultural relevance, the translated
questionnaire underwent a pilot test with a small group
of dental students (n=20). Feedback was incorporated to
refine question wording and improve comprehensibility
before the final survey distribution.

Validity and reliability assessment

Validity and reliability analyses were conducted to assess
the quality of the adapted questionnaire. Content validity
was evaluated by a panel of three experts in oral health,
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who reviewed the questionnaire for relevance, clarity,
and completeness. The content validity index (CVI) was
calculated, with an overall CVI score of 0.89, indicating
strong content validity. For reliability assessment, internal
consistency was measured using Cronbach’s alpha coeffi-
cient, yielding an overall reliability score of 0.83, demon-
strating good internal consistency. Test—retest reliability
was assessed by administering the questionnaire twice to
a subset of 30 students with a two-week interval, result-
ing in an intraclass correlation coefficient (ICC) of 0.87,
confirming the stability of responses over time.

Participant recruitment and survey administration
Detailed information on how the study participants were
approached to distribute the questionnaire is provided as
follows: The questions were delivered to participants via
Google Forms, and the completion time for the form was
approximately three minutes.

Statistical analysis

The study’s sample size was determined by employing
power analysis using G-Power (version 3.1.9.2; Heinrich-
Heine-Universitat Dusseldorf, Dusseldorf, Germany). To
attain a statistical power of 0.80, maintain a significance
level of 0.05, and accommodate an effect size of 0.3, a
sample size of 75 participants would be necessary. Data
were analyzed in IBM SPSS V23. Fisher Freeman Hal-
ton test and Pearson Chi-Square test were used to com-
pare categorical data, and multiple comparisons were
examined with the Bonferroni Corrected Z test. Analy-
sis results were presented as frequency (percentage) for
categorical variables, meanz*standard deviation, and
median (minimum — maximum) for quantitative vari-
ables. A significance level of p <0.05 was deemed indica-
tive of statistical significance in the analyses.

Results
A total of 603 dental students participated in this study,
with 239 males (39.6%) and 364 females (60.4%). The
mean age of participants was 21.96 years. Among the stu-
dents, 202 (33.5%) were in their third year, 280 (46.4%)
in their fourth year, and 121 (20.1%) in their fifth year.
Selguk University had the highest number of partici-
pants, comprising 13.4% of the total sample (Table 1).
The participants were queried on their assessment
of various patient anamnesis elements during the sur-
vey. A comprehensive breakdown of their responses is
presented in Table 1. Noteworthy findings from Table 1
indicate that 98.7% of participants perceive tobacco
use as a significant risk factor, while 68.5% associate
low fruit and vegetable consumption with heightened
risk. Betel chewing, ultraviolet exposure, family his-
tory of cancer, viral infections (e.g., HPV), alcohol use,
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previous oral cancer lesions, advanced age, obesity, hot
foods/drinks, spicy foods, poor oral hygiene, and inap-
propriate prostheses were also acknowledged as poten-
tial risk factors by varying proportions of participants.

Concerning self-perceived competence, 56.4% of
participants (combining "disagree” and "strongly disa-
gree") stated that they do not feel adequately trained to
examine oral cancer patients. Similarly, 39.8% reported
insufficient training in palpating neck lymph nodes,
while 70.8% felt unprepared for tobacco cessation edu-
cation, and 75.6% lacked confidence in providing alco-
hol cessation counseling.

Among the participants, 59.3% reported inquiring
about patients’ past alcohol use, while 82.4% asked
about current alcohol consumption. Additionally,
61.1% documented both the type and amount of alco-
hol intake. Regarding tobacco use, 78.1% of participants
questioned patients about their past usage, and 96.5%
inquired about current tobacco consumption. Fur-
thermore, 80.7% asked about the type and amount of
tobacco products used. A total of 95.5% of participants
reported questioning patients about their personal his-
tory of cancer, whereas 77.6% considered it important
to ask about family history of cancer. Lastly, 90.9% of
students emphasized the necessity of continuing educa-
tion on oral cancer.

Significant differences were observed between aca-
demic grades in several key areas (Table 2). For example,
responses to Q3 (p=0.001) showed that third, fourth, and
fifth-year students differed significantly in their knowl-
edge about betel chewing as a risk factor (Fig. 1). Simi-
larly, Q10 (p<0.001) indicated that fifth-year students
were less likely to consider obesity a risk factor compared
to other grades. Regarding clinical confidence, responses
to Q15 (p<0.001) showed that third-year students were
significantly less confident in conducting oral cancer
examinations than their senior counterparts. In addition,
Q16 (p<0.001) revealed that third-year students demon-
strated the lowest confidence in palpating lymph nodes
(Fig. 2). In terms of awareness and educational prepar-
edness, fifth-year students showed significantly higher
uncertainty in their responses to Q14 (p =0.028) and Q26
(»<0.001), with “I don’t know” being a common answer
(Fig. 3). Moreover, Q19 (p=0.002) and Q21 (p<0.001)
showed that third-year students had significantly lower
awareness of certain risk factors compared to other
grades. The remaining statistically significant differences
across grade levels are presented in Table 2.

Statistically significant differences were found between
the faculties for questions Q3 (p=0.048), Q7 (p=0.008),
Q10 (»p=0.013), Q13 (p=0.022) (Fig. 4), Q15 (p<0.001),
Q16 (»<0.001), Q17 (p=0.004) (Fig. 5), Q20 (p=0.001),
Q21 (p=0.001), and Q24 (p=0.045) (Fig. 6). There is no
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Table 1 Descriptive statistics

Frequency %

Gender

Male 239 39.6

Female 364 60.4
The faculty they are studying at

Altinbag University, Faculty of Dentistry (Altinbas) 65 10.8

Ahmet Kelesoglu University, Faculty of Dentistry (Ahmet Kelesoglu) 68 11.3

Kirikkale University, Faculty of Dentistry (Kirikkale) 34 56

Kocaeli University, Faculty of Dentistry (Kocaeli) 57 95

Lokman Hekim University, Faculty of Dentistry (Lokman Hekim) 75 124

Necmettin Erbakan University, Faculty of Dentistry (NEU) 65 10.8

Selguk University, Faculty of Dentistry (Selcuk) 81 134

Stleyman Demirel University, Faculty of Dentistry (Stleyman Demirel) 67 11.1

Tokat University, Faculty of Dentistry (Tokat) 80 133

Bursa Uludag University, Faculty of Dentistry (Uludag) 1 1.8
The period in which they are studying

Grade 3 202 335

Grade 4 280 46.4

Grade 5 121 20.1
Q1. Do you consider tobacco use as a risk factor?

I don't know 1 0.2

Yes 594 98.7

No 7 1.2
Q2. Do you consider low fruit and vegetable consumption as a risk factor?

| don't know 72 1.9

Yes 413 68.5

No 118 19.6
Q3. Do you consider betel chewing as a risk factor?

| don't know 236 392

Yes 342 56.8

No 24 4
Q4. Do you consider ultraviolet exposure as a risk factor?

I don't know 16 27

Yes 568 94.5

No 17 238
Q5. Do you consider the presence of cancer in the family as a risk factor?

I don't know 23 38

Yes 567 94

No 13 22
Q6. Do you consider viral infection (e.g. HPV.) as a risk factor?

| don't know 58 9.6

Yes 505 83.7

No 40 6.6
Q7. Do you consider alcohol use as a risk factor?

| don't know 42 7

Yes 499 829

No 61 10.1
Q8. Do you consider previous oral cancer lesion as a risk factor?

| don't know 18 3

Yes 580 96.3
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Table 1 (continued)
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Frequency %
No 4 0.7

Q9. Do you consider older age as a risk factor?

I don't know 55 9.1
Yes 451 74.9
No 96 159

Q10. Do you consider obesity as a risk factor?
| don't know 83 13.8
Yes 380 63
No 140 232

Q11. Do you consider hot foods and drinks as a risk factor?
| don't know 89 14.8
Yes 294 488
No 220 36.5

Q12. Do you consider spicy foods a risk factor?

I don't know 103 17.1
Yes 247 41
No 252 419

Q13. Do you consider poor oral hygiene a risk factor?

I don't know 19 32
Yes 541 89.7
No 43 7.1

Q14. Do you consider ill-fitting dentures as a risk factor?

I don't know 45 75
Yes 509 84.6
No 48 8

Q15.1am adequately trained to examine oral cancer patients
I don't know 121 20.1
| absolutely agree 15 2.5
| agree 127 211
| don't agree 261 433
I strongly disagree 79 13.1

Q16.1am adequately trained to palpate the lymph Nodes in the neck
I don't know 61 10.1
| absolutely agree 49 8.1
| agree 253 42
| don't agree 189 313
I strongly disagree 51 85

Q17.1am adequately trained to provide tobacco cessation education
I don't know 63 104
| absolutely agree 20 33
| agree 93 154
| don't agree 309 512
I strongly disagree 118 19.6

Q18.1am adequately trained to provide alcohol cessation education
I don't know 64 10.6
| absolutely agree 16 2.7
| agree 67 1.1
| don't agree 323 537
I strongly disagree 132 219
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Table 1 (continued)
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Frequency %

Q19. Do you question patients’ past alcohol use?

Yes 357 593

No 245 40.7
Q20. Do you question patients’ current alcohol use?

Yes 496 824

No 106 17.6
Q21. Do you question the type and amount of alcohol consumption?

Yes 367 61.1

No 234 389
Q22. Do you question patients about their past tobacco use?

Yes 468 78.1

No 131 219
Q23. Do you question patients about their current tobacco use?

Yes 581 96.5

No 21 35
Q24. Do you question the type and amount of tobacco consumption?

Yes 485 80.7

No 116 193
Q25. Do you question patients about their cancer history?

Yes 575 955

No 27 4.5
Q26. Do you question patients'family history of cancer?

Yes 467 77.6

No 135 224
Q27.The need for continuing education about oral cancer

Is necessary 548 90.9

Itis not necessary 55 9.1

Mean +5td.D Median (Min—Max)

Age

21.96+156 22 (19—34)

statistically significant difference between the faculties
and the other questions (Table 3).

In this survey study, participants’ interests in continu-
ing education in oral cancer were also evaluated. While
90.9% of all participants stated that they were interested
in the continuing education program in the future, 9.1%
stated that they were not interested in these trainings.

Discussion

Oral cancer is a preventable malignancy, and early diag-
nosis significantly impacts prognosis and treatment
outcomes. Despite advancements in diagnostic and ther-
apeutic approaches, oral cancer continues to have one of
the lowest five-year survival rates, with early diagnosis
rates ranging from 26 to 48% [5, 13, 20]. Dentists play a
critical role in early detection through regular screenings

and patient education. Awareness studies among dental
students and practitioners have been conducted world-
wide [5, 21, 22], yet research focusing specifically on
Turkish dental students remains limited.

The primary risk factors associated with oral cancer
predominantly involve tobacco and alcohol use [4]. In a
prior investigation conducted by Hasanoglu Erbasar and
Alparslan [5], participants were queried about "current
tobacco use of patients,” "past tobacco use of patients,"
"current alcohol use of patients,” and "past alcohol use
of patients" at rates of 97.6%, 92%, 83.3%, and 71.2%,
respectively.

In the present study, the corresponding inquiry
rates were observed to be slightly lower, specifically
96.5%, 78.1%, 82.4%, and 59.3%, respectively. Moreover,
Hasanoglu Erbasar and Alparslan [5] reported that 92.6%
of participants inquired about "patients’ family history
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Table 2 Comparison of answers according to periods

The period in which they are studying Test statistics p

Grade 3 Grade 4 Grade 5

Q1. Do you consider tobacco use as a risk factor?

| don't know 0(0) 0(0) 1(0.8) 4.5 0.270*
Yes 198 (98.5) 276 (98.6) 120(99.2)
No 3(1.5) 4014 00

Q2. Do you consider low fruit and vegetable consumption as a risk factor?
I don't know 27(134) 34(12.7) 119.1) 8.004 0.091**
Yes 143 (70.8) 194 (69.3) 76 (62.8)
No 32(15.8) 52(186) 34(28.1)

Q3. Do you consider betel chewing as a risk factor?
| don't know 111 (55)° 103 (36.9)° 22 (18.2)° 46.304 <0.001*
Yes 85 (42.1)° 166 (59.5)° 91 (75.2)°
No 6(3) 10 (3.6) 8 (6.6)

Q4. Do you consider ultraviolet exposure as a risk factor?
| don't know 9(4.5) 4(14) 3(25) 4612 0.317*
Yes 187 (92.6) 265(95.3) 116 (95.9)
No 6(3) 9(3.2) 2(1.7)

Q5. Do you consider the presence of cancer in the family as a risk factor?
I don't know 10 (5) 10 (3.6) 3(2.5) 1445 0.853*
Yes 188 (93.1) 264 (94.3) 115(95)
No 42 6(2.1) 3(2.5)

Q6. Do you consider viral infection (e.g. HPV.) as a risk factor?
| don't know 27 (13.4) 24 (8.6) 7(5.8) 14.258 0.007**
Yes 162 (80.2) 244 (87.1) 99 (81.8)
No 13 (6.4)%° 12(4.3)° 15 (124)°

Q7. Do you consider alcohol use as a risk factor?
| don't know 10 (5) 24 (8.6) 8(6.7) 5418 0.247**
Yes 177 (87.6) 225 (80.4) 97 (80.8)
No 15(7.4) 31(11.) 15(12.5)

Q8. Do you consider previous oral cancer lesion as a risk factor?
I don't know 7(3.5) 6(2.1) 5(4.2) 3.697 0.410%
Yes 195 (96.5) 271(96.8) 114 (95)
No 0(0) 3(1.) 1(0.8)

Q9. Do you consider older age as a risk factor?
| don't know 21(104) 30(10.7) 4(3.3) 6.355 0.174**
Yes 150 (74.6) 205 (73.2) 96 (79.3)
No 30(14.9) 45(16.1) 21(17.4)

Q10. Do you consider obesity as a risk factor?
I don't know 34 (16.8) 37(132) 12(9.9) 29.301 <0.001**
Yes 133 (65.8)° 188 (67.1)° 59 (48.8)°
No 35(17.3)° 55(19.6)° 50 (41.3)°

Q11. Do you consider hot foods and drinks as a risk factor?
| don't know 26(12.9) 44 (15.7) 19(15.7) 1.859 0.762**
Yes 102 (50.5) 130 (46.4) 62 (51.2)
No 74 (36.6) 106 (37.9) 40 (33.1)

Q12. Do you consider spicy foods a risk factor?
| don't know 35(17.3) 51(183) 17 (14) 6.922 0.140**
Yes 73(36.1) 113 (40.5) 61 (504)

No 94 (46.5) 115(41.2) 43 (35.5)
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Table 2 (continued)
The period in which they are studying Test statistics p
Grade 3 Grade 4 Grade 5
Q13. Do you consider poor oral hygiene a risk factor?
| don't know 7(3.5) 9(3.2) 3(2.5) 7.816 0.092*
Yes 185(91.6) 254 (90.7) 102 (84.3)
No 10 (5) 17 (6.1) 16(13.2)
Q14. Do you consider ill-fitting dentures as a risk factor?
I don't know 17 (8.4)° 26 (9.3)° 2(1.7) 10.862 0.028**
Yes 172 (85.1) 233 (83.5) 104 (86)
No 13 (64) 20(7.2) 15(124)
Q15.1am adequately trained to examine oral cancer patients
| don't know 45 (22.3)° 64 (22.9)° 12(9.9)° 98.938 <0.001*
| absolutely agree 2(M 9(3.2) 4(33)
| agree 10 (5)° 62 (22.1)° 55 (45.5)
| don't agree 99 (49) 117 (41.8) 45 (37.2)
I strongly disagree 46 (22.8)° 28 (10)° 5(4.1)°
Q16. 1 am adequately trained to palpate the lymph Nodes in the neck
I don't know 34 (16.8)° 20 (7.1)° 7(58)° 116429 <0.001**
I absolutely agree 407 32(114)° 13.(10.7)°
l agree 36(17.8) 150 (53.6)° 67 (55.4)°
I don't agree 9 (47.5) 62 (22.1)° 31(25.6)°
I strongly disagree 32(15.8) 16 (5.7)° 3(25)P
Q17.1am adequately trained to provide tobacco cessation education
| don't know 25 (12.4) 28 (10) 10(8.3) 8.406 0.393*
| absolutely agree 3(1.5) 14 (5) 3(2.5)
| agree 29 (14.4) 41 (14.6) 23 (19)
| don't agree 103 (51) 140 (50) 66 (54.5)
I strongly disagree 42 (20.8) 57 (204) 19 (15.7)
Q18.1am adequately trained to provide alcohol cessation education
| don't know 24(11.9) 29 (104) 1109.1) 5.348 0.722*
| absolutely agree 3(1.5) 11(3.9) 2(1.7)
| agree 21(104) 29 (104) 17 (14)
| don't agree 109 (54) 146 (52.3) 68 (56.2)
| strongly disagree 45 (22.3) 64 (22.9) 23(19)
Q19. Do you question patients’ past alcohol use?
Yes 139 (69.2)° 155 (55.4)° 63 (52.1)° 12514 0.002**
No 62 (30.8) 125 (44.6) 58 (47.9)
Q20. Do you question patients’ cur-
rent alcohol use?
Yes 176 (87.6)° 221(789)° 99 (81.8)* 6.046 0.049%*
No 25(124) 59 (21.1) 22(18.2)
Q21. Do you question the type and amount of alcohol consumption?
Yes 149 (74.1) 158 (56.6)° 60 (49.6)° 23441 <0.001**
No 52(25.9) 121 (434) 61 (50.4)
Q22. Do you question patients about their past tobacco use?
Yes 164 (82.4) 217 (77.5) 87 (72.5) 4427 0.109**
No 35(17.6) 63 (22.5) 33(27.5)
Q23. Do you question patients about their current tobacco use?
Yes 195 (97) 266 (95) 120(99.2) 4465 0.102%

No 6(3) 14(5) 1(0.8)
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Table 2 (continued)
The period in which they are studying Test statistics p
Grade 3 Grade 4 Grade 5
Q24. Do you question the type and amount of tobacco consumption?
Yes 166 (82.6) 222 (79.6) 97 (80.2) 0711 0.707**
No 35(174) 57(20.4) 24(19.8)
Q25. Do you question patients about their cancer history?
Yes 191 (95) 269 (96.1) 115(95) 0.378 0.828**
No 10 (5) 1139 6(5
Q26. Do you question patients'family history of cancer?
Yes 171 (85.1) 218 (77.9° 78 (64.5)° 1847 <0.001**
No 30(14.9) 62 (22.1) 43 (35.5)
Q27.The need for continuing education about oral cancer
Is necessary 185 (92.5) 251 (90) 108 (90) 1.019 0.601**
Itis not necessary 15 (7.5) 28 (10) 12(10)

" Fisher Freeman Halton test
**Pearson Chi square test

2~“There is no difference between groups with the same letter

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

Grade Grade Grade Grade Grade Grade Grade Grade Grade Grade Grade Grade

3 5 5

Q6

4
Q3

3

BI don’'t know

5 3 - 5 3 - 5
Q10 Q14
mYes HENoO

Fig. 1 The distribution of questions Q3, Q6, Q10, Q14 that were found to be significant according to grades is shown with a 100% stacked column

chart

of cancer." In the present study, however, this aspect was
questioned by 77.6% of participants, reflecting a margin-
ally lower rate. These variations in percentages between
studies may denote differences in emphasis, awareness
levels, or educational exposure among the surveyed den-
tal professionals. Such nuanced distinctions underscore
the ongoing need for comprehensive understanding and

awareness within the context of oral cancer risk assess-
ment in dental practice.

The findings of this study resonate with the results of
Sujir et al. [23], who reported that dental students exhib-
ited high knowledge levels but lower confidence in clini-
cal competencies related to oral cancer detection. While
participants recognized key risk factors such as tobacco
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Fig. 3 The distribution of questions Q19, Q20, Q21, Q26, which were found to be significant according to grades, is shown with a 100% stacked
column chart

and alcohol, they expressed uncertainty about their prac- Similarly, Antoranz et al. [24] found that although stu-
tical skills, such as palpating lymph nodes. This high-  dents valued oral cancer screening, only a small percent-
lights the need for integrating more hands-on training age felt confident in diagnosing cases independently.
into dental curricula. Similarly, our study revealed that only 21.1% of students
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felt adequately trained to perform oral cancer examina- Within the confines of this study, 21.1% of participants
tions, reinforcing the need for practical training in clini-  stated that they were trained enough to conduct an oral
cal settings. cancer examination, while 42% indicated proficiency

in palpating patients’ neck lymph nodes. For contextual
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comparison, the study undertaken by Hasanoglu Erbasar
and Alparslan [5] reported higher rates at 52.3% and
76.8%, respectively, for these particular competencies.
These discrepancies may underscore variances in educa-
tional exposure, training protocols, or individual percep-
tions among the surveyed dental professionals regarding
their readiness to undertake specific clinical examina-
tions relevant to oral cancer assessment.

In the examination of risk factors associated with oral
cancer, the present study identified a noteworthy aware-
ness rate of 98.7% among dental students concerning
tobacco products and cigarette use. This heightened
awareness suggests the potential impact of effective anti-
tobacco policies implemented in recent years. A compre-
hensive review of the literature reveals that awareness
scores exceeding 90% have been consistently docu-
mented in analogous studies [5, 12, 25].

Conversely, when assessing the alcohol-related risk fac-
tor in the survey, the awareness rate dropped to 82.9%.
Comparable studies have reported a range of data, falling
between 67 and 91%, indicating a broader variability in
the awareness of alcohol-related risk factors among den-
tal professionals [12, 21, 25, 26].

Upon inquiry into the harmful effects of UV rays, a
notable awareness rate of 94.5% emerged in the survey.
This finding aligns with similar results reported in other
studies. However, Carter and Ogden’s study reported a
strikingly lower awareness level, as low as 10%, among

dentists regarding the carcinogenic effects of UV rays.
These variations underscore the nuanced landscape of
awareness levels within the dental profession, emphasiz-
ing the need for targeted educational interventions and
the dissemination of current evidence on risk factors for
oral cancer [27, 28].

The opinion that viral infections such as HPV are
risk factors for oral cancer was found to be 83.7% in
this study, and this result is consistent with the results
of other studies in the literature [12, 29]. In the study
conducted by Murariu et al. [19], fourth- and fifth-year
students, as well as recent graduates, indicated their per-
ception of Human Papillomavirus (HPV) as a risk factor
at rates of 28.5%, 36.5%, and 70.2%, respectively. In con-
trast, the present study observed that third, fourth, and
fifth-grade students reported considering HPV as a risk
factor at rates of 80.2%, 87.1%, and 81.8%, respectively,
suggesting that these differences might reflect variations
in educational curricula.

The findings of this study further align with broader
research on oral cancer awareness. For instance, Anir-
udh et al. [30] emphasized the need for comprehensive
education on diverse risk factors, including HPV, which
are often underrepresented in dental curricula. Similarly,
Kazeminejad et al. [31] highlighted the importance of
reinforcing dental school curricula with discussions on
HPV-related oral cancers, underscoring the critical role
of dental practitioners in patient education and early
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detection. The findings from this study, which revealed
gaps in knowledge concerning risk factors such as older
age and HPV, resonate with these recommendations,
advocating for a more robust educational framework to
better prepare future dentists.

When comparing students from different academic
years, third-year students demonstrated significantly
lower confidence in performing oral cancer examina-
tions and palpating lymph nodes, which can be attributed
to their limited clinical exposure. In contrast, fifth-year
students exhibited greater competence in these areas,
suggesting that increased clinical experience positively
influences self-confidence in oral cancer diagnosis. Addi-
tionally, significant differences were observed between
faculties regarding students’ awareness of various risk
factors, such as alcohol consumption and poor oral
hygiene. However, the overall knowledge levels did not
show substantial variation across faculties, indicating that
despite minor curricular differences, dental education in
Turkey follows a relatively consistent structure. Given
this observation, the implementation of a standardized
national curriculum for oral cancer education could fur-
ther enhance uniformity in knowledge dissemination and
ensure that all dental students receive comprehensive
training in oral cancer detection and prevention.

Additionally, a survey conducted among dentists in
Northern Cyprus reported that while tobacco and alcohol
were widely recognized as primary risk factors, the sig-
nificance of low fruit and vegetable intake was underap-
preciated [32]. Similarly, findings from a survey at Ankara
University revealed that while students demonstrated
fundamental knowledge of oral cancer risk factors, gaps
in practical training limited their competencies, particu-
larly in recognizing early-stage lesions and performing
critical procedures such as lymph node examination [33].
These insights emphasize the necessity of revising curric-
ula to address both theoretical and practical components
and incorporating continuous professional education
programs to enhance diagnostic capabilities.

Within the purview of this investigation, a noteworthy
68.5% of respondents consider that low fruit and vegeta-
ble consumption serves as a predisposing factor to the
development of oral cancers. Comparative analyses with
findings from various studies in the literature reveal a
spectrum of rates, ranging between 30 and 57%. These
variations underscore the diversity in perceptions among
dental professionals regarding the potential association
between malnutrition and susceptibility to oral cancer,
emphasizing the need for further exploration and eluci-
dation within this domain [5, 12, 34, 35].

When the information about whether aging is a pre-
disposing factor for oral cancer was evaluated, the rate
in dentistry students was found to be higher compared
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to studies in the literature. According to the results of
the survey, around 75% of those think that aging effects
oral cancer. In the literature, it is seen that this rate
varies between 48-69% in evaluations regarding aging
[12, 34, 35]. This finding highlights a relatively better
understanding of this risk factor among the surveyed
students.

Additionally, the study by Chan et al. [36] underscores
that a significant proportion of oral cancers are diagnosed
at advanced stages, often associated with poor progno-
sis. This reinforces the necessity for dental students to
be equipped with the knowledge to identify early signs
of oral cancer and to recognize the importance of timely
referrals for improving patient outcomes. Similarly, Bsher
et al. [37] emphasizes the role of clinical exposure in
enhancing students’ awareness and practical skills related
to oral cancer management. While progress in education
ideally leads to greater competence, persistent gaps in
knowledge and skills regarding oral cancer management
identified in this study highlight the need for curriculum
enhancements that integrate both theoretical knowledge
and practical applications.

A principal observation gleaned from this study under-
scores the inadequacy of participants’ knowledge con-
cerning the risk factors associated with oral cancer (OC).
While a substantial majority recognized tobacco and
alcohol consumption as primary risk factors, a notewor-
thy proportion exhibited a lack of awareness regarding
other contributory factors, such as age and viral influ-
ences. This finding aligns with analogous studies con-
ducted in Saudi Arabia [38] and Yemen [39], indicating
a consistent pattern of insufficient awareness among
dental professionals regarding the multifaceted nature
of risk factors associated with OC. This underscores the
need for targeted educational initiatives to enhance the
comprehensiveness of knowledge within the dental com-
munity regarding the diverse etiological elements con-
tributing to oral cancer.

To the best of our knowledge, this study stands as the
inaugural multi-center investigation in Turkey delving
into the awareness of oral cancer among dental students.
Nevertheless, the study is not devoid of limitations. Spe-
cifically, it should be noted that the findings may not be
entirely representative of the broader student cohorts in
the participating faculties, let alone the entirety of den-
tal institutions across Turkey. A critical recommendation
for future research endeavors is the inclusion of a more
expansive and diverse participant pool, encompassing
not only dental students but also graduates, specialists,
and general dentists. This methodological refinement
would afford a more nuanced and comprehensive explo-
ration of oral cancer awareness within the expansive
dental community. By broadening the scope to include
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various professional categories, subsequent studies may
achieve heightened generalizability and applicability,
enriching our understanding of knowledge levels of oral
cancer across diverse segments of the dental profession.

Strengths and limitations
This study is distinguished by several strengths, includ-
ing its multi-center design, which provides insights into
oral cancer awareness among dental students from differ-
ent faculties in Turkey. However, despite this broad inclu-
sion, the findings may not be entirely generalizable to all
dental students in Turkey, as participation was volun-
tary, potentially introducing selection bias. Additionally,
the use of a standardized questionnaire allows for direct
comparisons with other studies conducted globally.
Nevertheless, certain limitations must be acknowl-
edged. The cross-sectional design precludes any causal
inferences, and the reliance on self-reported data may
introduce response biases. Furthermore, although the
study includes students from multiple institutions, it
does not account for potential curricular differences
among faculties, which could influence knowledge and
attitudes. Future research should aim to include a larger
and more diverse sample, incorporating longitudinal
designs to better understand changes in knowledge and
attitudes over time.

Conclusion

This study sought to assess the awareness and knowledge
of oral cancer among dental students. Findings revealed
that students exhibited a high level of awareness regard-
ing smoking, alcohol consumption, and UV exposure as
risk factors for oral cancer. However, it was evident that
students lacked sufficient information regarding other
aspects of oral cancer awareness. Given the crucial role of
early diagnosis in reducing morbidity and mortality rates
associated with oral cancer, it is imperative to underscore
the significance of training well-educated and adequately
equipped dentists. By prioritizing comprehensive educa-
tion and equipping dental professionals with the neces-
sary knowledge and skills, significant strides can be made
in the prevention and early detection of oral cancer.

Acknowledgements
This study was presented as a poster at the 2nd International Congress of Oral
Cancer on 05-08 October, 2023 with 406 samples.

Authors’ contributions

AA conceptualized and designed the study. Data collection and processing
were performed by SB, IBY, and AA. AA and IBY conducted the analysis and
interpretation. Literature search was carried out by AA, SB, and IBY. AA, SB, and
IBY drafted the manuscript, and IBY and AA critically reviewed it. All authors
reviewed and approved the final manuscript.

Page 19 of 20

Funding
None. The authors declare that no funds, grants, or other support were
received during the preparation of this manuscript.

Data availability
Data is available from the corresponding author upon reasonable request.

Declarations

Ethics Approval and consent to participate

The study received ethical approval from the Research Ethics Committee of
the Faculty of Dentistry at Necmettin Erbakan University, and the study con-
ducted in accordance with the Helsinki Declaration of Human Rights guide-
lines (Approval Date: July 27, 2023; Approval Number: 2023/330). Participation
was voluntary, informed consents were obtained from all participants, and all
data were processed anonymously.

Consent for publication
Informed consent was obtained from all participants involved in the study.

Competing interest
The authors declare no competing interests.

Received: 13 January 2025 Accepted: 17 March 2025
Published online: 28 March 2025

References

1. DeveciH, Cankal DAU. Oral cancers and the role of dentists. Ortadogu
Tip Dergisi. 2019;1:78-84. https://doi.org/10.21601/ortadogutipdergisi.
456800.

2. World Health Organization IARC. Cancer Facts Sheets. 2021. Available
online: https://www.who.int/news-room/factsheets/detail/cancer.

3. Petersen PE. Strengthening the prevention of oral cancer: the WHO
perspective. Community Dent Oral Epidemiol. 2005;33:397-9. https://doi.
org/10.1111/j.1600-0528.2005.00251 x.

4. Horowitz AM, Drury TF, Goodman HS, Yellowitz JA. Oral pharyngeal
cancer prevention and early detection: dentists’opinions and practices. J
Am Dent Assoc. 2000;131(4):453-62. https://doi.org/10.14219/jada.archi
ve.2000.0201.

5. Hasanoglu Erbasar GN, Alpaslan C. Oral cancer prevention and early
detection awareness of Ankara dentists. Acta Onkologica Turcica.
2017;50:139-47. https://doi.org/10.5505/a0t.2017.44977.

6.  Wang RN, et al. lllness uncertainty and dysphagia in Chinese oral cancer
patients: the mediation effect of catastrophic cognition. Support Care
Cancer. 2024;32(8):535. https://doi.org/10.1007/500520-024-08728-4.

7. Ferlay J, Colombet M, Soerjomataram |, Parkin DM, Pifieros M, Znaor
A, Bray F. Cancer statistics for the year 2020: an overview. Int J Cancer.
2021;149(4):778-89. https://doi.org/10.1002/ijc.33588.

8.  Gillison ML, et al. Prevalence of oral HPV infection in the United States,
2009-2010. JAMA. 2012;307(7):693-703.

9.  Silva LVO, et al. Demographic and clinicopathologic features of actinic
cheilitis and lip squamous cell carcinoma: a Brazilian multicentre study.
Head Neck Pathol. 2020;14:899-908.

10. Damani Shah H, Saranath D, Pradhan SJ. Single nucleotide polymor-
phisms in transcription factor genes associated with susceptibility to oral
cancer. J Cell Biochem. 2000;121(2):1050-60. https://doi.org/10.1002/jcb.
29341.

11. Bozi¢ L, Jeremic¢ P, Dimitrijevi¢ M, Jovanovi¢ T, KneZevi¢ A. Smoking, alco-
hol consumption and human papillomavirus infection as risk factors for
oral cavity and oropharyngeal tumors in Serbia—A pilot study. Vojnosanit
Pregl. 2000;77(7):740-7. https://doi.org/10.2298/VSP180223143B11.

12. Kebabcioglu O, Pekiner FN. Assessing oral cancer awareness among
dentists. J Cancer Educ. 2018;33:1020-6. https://doi.org/10.1007/
$13187-017-1199-2.


https://doi.org/10.21601/ortadogutipdergisi.456800
https://doi.org/10.21601/ortadogutipdergisi.456800
https://www.who.int/news-room/factsheets/detail/cancer
https://doi.org/10.1111/j.1600-0528.2005.00251.x
https://doi.org/10.1111/j.1600-0528.2005.00251.x
https://doi.org/10.14219/jada.archive.2000.0201
https://doi.org/10.14219/jada.archive.2000.0201
https://doi.org/10.5505/aot.2017.44977
https://doi.org/10.1007/s00520-024-08728-4
https://doi.org/10.1002/ijc.33588
https://doi.org/10.1002/jcb.29341
https://doi.org/10.1002/jcb.29341
https://doi.org/10.2298/VSP180223143B11
https://doi.org/10.1007/s13187-017-1199-2
https://doi.org/10.1007/s13187-017-1199-2

Yiksel et al. BMC Cancer

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

(2025) 25:568

Chandak R, et al. Trending breakthroughs in the advances of detection of
oral premalignant and malignant lesions-A review. J Evol Med Dent Sci.
2021;10(28):2122-8. https://doi.org/10.14260/jemds/2021/433.

Moro JdS, Maroneze MC, Ardenghi TM, Barin LM, Danesi CC. Oral and
oropharyngeal cancer: epidemiology and survival analysis. J Einstein.
2018;16(2):1-5. https://doi.org/10.1590/51679-45082018A04248.

Galina GR, Begnini GJ, Baratto Filho F, de Souza JF, Gonzaga CC, de Araujo
MR, et al. Impact of oral medicine training on oral cancer-related know!-
edge among undergraduate dental students. Braz J Oral Sci. 2019;18.
https://doi.org/10.20396/bjos.v18i0.8657264.

Petrauskiene S, Mushayev H, Zemgulyte G, Narbutaite J. Oral health
awareness among international dental and medical students at Lithu-
anian University of Health Sciences: a cross-sectional study. J Oral Maxil-
lofac Res. 2019;10(4). https://doi.org/10.5037/jomr.2019.10403.

Shubayr MA, Bokhari AM, Essa AA, Nammazi AM, Al Agili DE. Knowledge,
attitudes, and practices of oral cancer prevention among students,
interns, and faculty members at the College of Dentistry of Jazan
University. BMC Oral Health. 2021;21:1-7. https://doi.org/10.1186/
$12903-021-01973-7.

Kaur G, Kaur N, Angral A, Jhatta DA. Evaluation of awareness, knowledge,
attitude and screening of oral cancer among dental practitioners and
dental students—an online questionnaire-based cross-sectional study.
Int J Med Sci Diag Res. 2021;5(7):8-21. https://doi.org/10.32553/ijmsdr.
V5i7.824.

Murariu A, et al. Knowledge, practice, and awareness of oral cancer and
HPV infection among dental students and residents: a cross-sectional
study. Medicina. 2022;58(6): 806. https://doi.org/10.3390/medicina58
060806.

Pandarathodiyil AK, et al. Adjunctive techniques and diagnostic aids in
the early detection of oral premalignant disorders and cancer: an update
for the general dental practitioners. J Pharm Bioallied Sci. 2022;14(Suppl
1):28-33. https://doi.org/10.4103/jpbsjpbs_635_21.

Ramamurthy P, Sharma D, Thomson P. Oral cancer awareness in patients
attending university dental clinics: a scoping review of Australian studies.
Aust Dent J. 2022;67(1):5-11. https://doi.org/10.1111/ad]}.12877.

Sallam M, et al. Dental students'awareness and attitudes toward
HPV-related oral cancer: a cross-sectional study at the University of
Jordan. BMC Oral Health. 2019;19(171):1-11. https://doi.org/10.1186/
$12903-019-0864-8.

Sujir N, et al. Needs assessment for interprofessional education module
on prevention and early detection of oral cancer among dental interns: a
cross-sectional survey. BMC Oral Health. 2024;24(1):1351. https://doi.org/
10.1186/512903-024-05123-7.

Antoranz A, et al. Oral cancer awareness among dental students in a
private university setting. Eur J Dent Educ. 2024;28:718-23. https://doi.
org/10.1111/eje.13000.

Amer HW, Wahed AA, Badawi OA, Emara AAS. Oral cancer awareness
level within the dental community: results from a large-scale survey

in Cairo. J Cancer Educ. 2018;33:1279-84. https://doi.org/10.1007/
$13187-017-1243-2.

de Lima MY, et al. Knowledge about oral cancer among dental stu-
dents and Primary Health Care dentists: a Brazilian study. J Dent Educ.
2022;86(11):1488-97. https://doi.org/10.1002/jdd.1302.

KarayUrek F, Cebi AT. Karabik llinde Gérev Yapan Dis Hekimlerinin

Agiz Kanserleri Hakkinda Bilgi Dizeylerinin ve Farkindaliklarinin
Degerlendirilmesi. Turkiye Klinikleri J Health Sci. 2020;5(2). https://doi.org/
10.5336/healthsci.2019-66620.

Carter L, Ogden G. Oral cancer awareness of general medical and general
dental practitioners. Br Dent J. 2007;203(5). https://doi.org/10.1038/bdj.
2007.630.

Keser G, Pekiner FN. Assessing oral cancer awareness among dental
students. J Cancer Educ. 2019;34(3):512-8. https://doi.org/10.1007/
$13187-018-1332-x.

Anirudh P, et al. Assessment of knowledge of and attitude toward oral
cancer among the outpatient population in a tertiary care rural hospital.
Cureus. 2023;15(3). https://doi.org/10.7759/cureus.36637.

Kazeminejad E, et al. Knowledge and awareness about HPV-related oral
cancer among dentists and dental students: a systematic review. J Oral
Health Oral E. 2023;12(1):14-20. https://doi.org/10.34172/johoe.2023.03.

32.

33

34.

35.

36.

37.

38.

39.

Page 20 of 20

Misirli Gllbes M, et al. Oral cancer knowledge and awareness of dentists
in Northern Cyprus: a survey study. J Exp Clin Med. 2023;40(2):211-8.
https://doi.org/10.52142/omujecm.40.2.

Celebi SK, Balkan EP, Orhan K. Evaluation of dentistry undergraduate
students’'general knowledge levels and attitudes about oral cancers: a
survey study. Essent Dent. 2024;3(1):1-7. https://doi.org/10.5152/Essen
tDent.2024.23032.

Decuseara G. Oral cancer: knowledge, practices and opinions of dentists
inIreland. J Ir Dent Assoc. 2011;57(4):209-14. https://www.lenus.ie/bitst
ream/handle/10147/237740.

Alaizari NA, Al-Maweri SA. Oral cancer: knowledge, practices and opin-
jons of dentists in Yemen. Asian Pac J Cancer Prev. 2014;15(14):5627-37.
https://doi.org/10.7314/APJCP2014.15.14.5627.

Chan ZW, et al. An assessment of oral cancer knowledge, attitudes,

and practices among undergraduate students in Malaysian dental
schools. BMC Oral Health. 2023;23(1):617. https://doi.org/10.1186/
$12903-023-03354-8.

Bsher FF, Salem HW, EIRefai S. Oral cancer awareness among Princess
Nourah bint Abdulrahman University dental students and interns. Cureus.
2023;15(9). https://doi.org/10.7759/cureus.46280.

Halboub E, et al. Attitudes and practices of tobacco cessation counseling
among Saudi dental professionals: a nationwide cross-sectional survey.
Niger J Clin Pract. 2022;25(4):502-8. https://doi.org/10.4103/njcp.njcp_
1784_21.

Shamala A, et al. Oral cancer knowledge, attitudes, and practices among
senior dental students in Yemen: a multi-institution study. BMC Oral
Health. 2023;23(1):435. https://doi.org/10.1186/512903-023-0314-x.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


https://doi.org/10.14260/jemds/2021/433
https://doi.org/10.1590/S1679-45082018AO4248
https://doi.org/10.20396/bjos.v18i0.8657264
https://doi.org/10.5037/jomr.2019.10403
https://doi.org/10.1186/s12903-021-01973-7
https://doi.org/10.1186/s12903-021-01973-7
https://doi.org/10.32553/ijmsdr.v5i7.824
https://doi.org/10.32553/ijmsdr.v5i7.824
https://doi.org/10.3390/medicina58060806
https://doi.org/10.3390/medicina58060806
https://doi.org/10.4103/jpbs.jpbs_635_21
https://doi.org/10.1111/adj.12877
https://doi.org/10.1186/s12903-019-0864-8
https://doi.org/10.1186/s12903-019-0864-8
https://doi.org/10.1186/s12903-024-05123-7
https://doi.org/10.1186/s12903-024-05123-7
https://doi.org/10.1111/eje.13000
https://doi.org/10.1111/eje.13000
https://doi.org/10.1007/s13187-017-1243-2
https://doi.org/10.1007/s13187-017-1243-2
https://doi.org/10.1002/jdd.1302
https://doi.org/10.5336/healthsci.2019-66620
https://doi.org/10.5336/healthsci.2019-66620
https://doi.org/10.1038/bdj.2007.630
https://doi.org/10.1038/bdj.2007.630
https://doi.org/10.1007/s13187-018-1332-x
https://doi.org/10.1007/s13187-018-1332-x
https://doi.org/10.7759/cureus.36637
https://doi.org/10.34172/johoe.2023.03
https://doi.org/10.52142/omujecm.40.2
https://doi.org/10.5152/EssentDent.2024.23032
https://doi.org/10.5152/EssentDent.2024.23032
https://www.lenus.ie/bitstream/handle/10147/237740
https://www.lenus.ie/bitstream/handle/10147/237740
https://doi.org/10.7314/APJCP.2014.15.14.5627
https://doi.org/10.1186/s12903-023-03354-8
https://doi.org/10.1186/s12903-023-03354-8
https://doi.org/10.7759/cureus.46280
https://doi.org/10.4103/njcp.njcp_1784_21
https://doi.org/10.4103/njcp.njcp_1784_21
https://doi.org/10.1186/s12903-023-0314-x

	Turkish dental students’ knowledge, attitudes, and awareness of oral cancer
	Abstract 
	Purpose 
	Methods 
	Results 
	Conclusion 

	Introduction
	Study subjects and methods
	Ethics committee approval
	Participants
	Questionnaire and translation process
	Validity and reliability assessment
	Participant recruitment and survey administration
	Statistical analysis

	Results
	Discussion
	Strengths and limitations

	Conclusion
	Acknowledgements
	References


