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Abstract

Background: The incidence of human papilloma virus (HPV)-related oral cancer has recently increased worldwide.
The role of dentists is of prime importance in the early detection of oral cancer which would result in a favourable
outcome for the patients. The aim of the current study was to assess the knowledge, awareness and attitudes of
dental students, interns and postgraduate maxillofacial residents at the University of Jordan (UJ) to different aspects
of oral cancer, particularly those related to HPV.

Methods: A paper-based survey was conducted at UJ among all pre-clinical dental students (pre-clinical group),
clinical dental students, interns and postgraduate maxillofacial residents (clinical group). The survey included five
sections comprising 29 items. The sections included questions investigating oral cancer knowledge, oral cancer
screening, HPV knowledge and the ability to discuss personal topics with patients.

Results: A total of 376 respondents out of 1052 potential participants completed at least one item of the survey
(study coverage of 35.7%). Among the study participants, the pre-clinical group represented 41.2% (n = 155) and the
clinical group represented 58.8% (n = 221). The majority of participants in the clinical group showed better
knowledge on oral cancer potential anatomic sites, clinical presentation and possible risk factors compared to the
pre-clinical group. Most participants in the clinical group (n = 195, 88.2%) correctly identified HPV as a risk factor for
oral cancer development. The majority of participants in the clinical group displayed suitable attitude towards oral
cancer screening despite their desire for a reliable screening device and additional training in oral cancer screening.
A number of limitations in basic knowledge about HPV was noticed among participants in the clinical group
particularly related to unawareness of the vaccine availability. The majority of participants in the clinical group
displayed hesitancy in discussing personal topics with the patients, including the history of previous sexually
transmitted infections and sexual abuse.

Conclusions: Gaps in knowledge regarding HPV-related oral cancer has been detected which necessitate
intervention measures including curricular changes, training workshops and awareness campaigns.

Keywords: Education, Tumor, Attitude, HPV-16, Squamous cell carcinoma, Early detection, Oral cavity cancer,
Vaccine
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Background
Cancers of the oral cavity, oropharynx and lips represent
a growing problem worldwide with an estimated inci-
dence of about 448,000 cases and 228,000 deaths in
2018 [1]. Although the majority of cancers arising from
these three sub-sites are squamous cell carcinomas, they
have different major etiologic factors (ultra-violet expos-
ure for lip cancer, tobacco, alcohol, and areca-nut chew-
ing for oral cavity cancer, and human papilloma virus
[HPV] infection for oropharyngeal cancer) [2, 3]. Fur-
thermore, cancers arising from different anatomic sub-
sites exhibit different biologic behaviour, and different
prognosis and management [4–6].
The high mortality rate associated with oral cancer

is related to late presentation of a large proportion of
patients with advanced disease [7]. Thus, early diag-
nosis appears to be of prime importance for achieving
a favourable outcome in the patients [8]. Although
the oral cavity represents an easily accessible site for
clinical examination, the lack of awareness in both
the patients and health-care professionals precludes
early detection of precancerous and early cancer le-
sions [9–11]. A promising strategy to improve sur-
vival among patients with oral cancer is increasing
awareness and knowledge among the patients and
health-care professionals [12]. Dentists represent a
significant sector which faces this problem, thus fo-
cusing on this group with educational material is of
high value [12]. Identifying the gaps in dental profes-
sionals’ knowledge and increasing their confidence in
discussing HPV as a sexually transmitted infection
(STI) is important to detect early cases [13].
The potential role of high-risk HPV types, particu-

larly HPV-16 as risk factors for the development of
oral cancer has been elucidated for decades [14, 15].
Additionally, the burden of HPV-related oral cancer is
increasing worldwide [16, 17]. Various studies from
developed countries (e.g. North America, Europe,
Japan and Australia) reported that 17–56% of all oral
cancers are HPV-related [18]. However, limited data
are available from the less developed regions includ-
ing the Middle East and North Africa (MENA) [18].
HPV infection with malignant strains is likely to play
a role in oral cancer in the MENA despite the scar-
city of data on this subject including a few studies
from Yemen, Sudan, Syria, and Iran [19–23].
Several studies examined knowledge and awareness

of patients, students, and dental professionals toward
oral cancer in different parts of the world and re-
ported variable results [10, 24–26]. Nevertheless, few
studies examined knowledge of health care profes-
sionals about HPV-related oral cancer and their atti-
tude toward HPV screening and discussing personal
topics with patients [27, 28].

Earlier studies from Jordan aimed to assess general
knowledge of oral cancer of the dental students, recently
graduated medical and dental professionals, and among
the patients [10, 29, 30]. However, no previous reports
have been found in Jordan that assessed knowledge of
HPV-related oral cancer among dental students. Thus,
the objectives of the current project were: (1) to as-
sess the general knowledge of dental students at the
University of Jordan (UJ) regarding different aspects
of oral cancer (anatomic sites, clinical presentation
and risk factors). (2) to evaluate the attitude of clin-
ical students regarding screening of oral cancer. (3) to
assess the knowledge of dental students at UJ regard-
ing different aspects of HPV infection. (4) to assess
the attitude of the clinical students regarding the dis-
cussion of personal topics with patients.

Methods
Study participants
This cross-sectional study was conducted using a
paper-based questionnaire that was distributed among
pre-clinical doctor of dental surgery (DDS) students
(2nd and 3rd year students), clinical DDS students
(4th and 5th year students), interns, and postgraduate
maxillofacial residents at the University of Jordan (UJ)
and Jordan University Hospital (JUH). The survey was
distributed among potential participants during
December 2018 and January 2019. In subsequent ana-
lysis, the pre-clinical students were considered as one
group “pre-clinical” and the 4th year, 5th year DDS
students, interns and postgraduate residents were
considered as a second group “clinical”.
At the time of manuscript writing, the DDS pro-

gram at UJ comprised 196 credit hours distributed
over five years. The curriculum first year entails basic
science courses and elective courses and is considered
a pre-med foundation year with candidates divided
into the doctor of medicine program and into the
DDS program. Pre-clinical courses taken during the
second and third curriculum years include basic med-
ical and dental sciences. The start of clinical courses
is from the summer semester of the third year. In-
ternship is a one-year period and postgraduate max-
illofacial residency training entails clinical rotations
for four years and the residents are also considered as
postgraduate students.
The target study population was all DDS students

from 2nd year up till postgraduate residents with the
aim of reducing coverage error of the survey. The total
number of potential study participants was 1052, distrib-
uted as follows: 2nd year (n = 337), 3rd year (n = 257),
4th year (n = 199), 5th year (n = 202), interns (n = 45)
and postgraduate maxillofacial residents (n = 12).
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Ethical permission
The study was approved by the JUH institutional re-
view board (IRB/296/2018) in accordance with the
Declaration of Helsinki. Participation in the study was
voluntary and anonymous. An informed consent was
taken from every participant verbally, and the col-
lected data were treated confidentially.

Data collection
The survey items were adopted from previous studies
among dentists and dental students in USA, Netherlands
and Spain [26, 31, 32]. To assess the time needed to
complete the survey, question wording, survey flow, and
choice of response, a pilot test was performed on ran-
domly selected participants from the pre-clinical and
clinical groups (n = 10). Electronic-based survey was sent
by e-mail (n = 5) and the paper-based survey (n = 5) was
distributed in-person. No response was obtained from
the five participants who received the survey by e-mail
as compared to 100% response rate in the paper-based
pilot survey. Hence, it was decided to conduct this study
using the paper-based format. English language was used
to conduct the survey as English is the official teaching
language of dentistry at UJ. Minor modifications were
made according to the results of pilot test, and the re-
sults of this pilot testing were not included in the final
analysis. The final version of the survey took approxi-
mately 5–10 min to complete. Surveys were distributed
at the beginning or the end of classes at lecture rooms
for the DDS students. For interns and postgraduate resi-
dents, participation was offered in-person in the Depart-
ment of Dentistry, JUH. In all cases, participation was
voluntary and anonymous. The students were informed
of the nature of the study through an information sec-
tion at the start of the survey. Then, the self-adminis-
tered survey was distributed and collected back after
about 10 min.

Survey items
The survey items were constructed in light of the
study objectives that were mentioned previously in
the introduction section. The survey comprised five
sections, each of which consisted of several items
with a total of 29 items in the entire questionnaire.
The first section included questions on age, gender,
nationality and current level of education. The second
section included items related to oral cancer know-
ledge (anatomic sites, early signs, clinical presentation
and risk factors). The third section included items re-
lated to attitude towards oral cancer screening. The
fourth section was about HPV knowledge. The final
section included items related to discussing personal
topics with the patients (Additional file 1).

Statistical analysis
Statistical analysis was conducted through IBM SPSS
Statistics 22.0 for Windows. Two-sided Fisher’s exact
test (FET) and Mann-Whitney U test (M-W) were
used when appropriate. To compare the mean score
for certain survey items across different educational
levels, we used the Kruskal-Wallis (K-W) test. To
compare the scores stratified by gender and national-
ity that were associated with being comfortable in
asking the patients about personal topics, two-sided
independent samples t-test was used. Statistical sig-
nificance was considered for p < 0.050. To calculate
the sample size margin of error, “Sample size calcula-
tor” available freely online from CheckMarket (“Sam-
ple size calculator”, CheckMarket, https://www.
checkmarket.com/sample-size-calculator/. accessed 3
May 2019) was used.

Results
Study participants
A total of 376 participants out of 1052 potential par-
ticipants completed at least one item of the survey
yielding a study coverage of 35.7%. A hundred and
fifty five participants were pre-clinical students
(41.2%) and 221 participants were clinical students,
interns and postgraduate residents (58.8%). The re-
sponse was higher among the clinical group compared
to the pre-clinical group (48.3% vs. 26.1%, p < 0.001,
FET). The details of participants’ distribution were as
follows: second-year pre-clinical students (n = 70,
18.6%), third-year pre-clinical students (n = 85, 22.6%),
fourth-year clinical students (n = 124, 33%), fifth year
clinical students (n = 67, 17.8%), interns (n = 24, 6.4%)
and postgraduate residents (n = 6, 1.6%). The highest
response rate was among the 4th year students (124/
199, 62.3%), followed by the interns (24/45, 53.3%),
postgraduate residents (6/12, 50.0%), 5th year students
(67/202, 33.2%), 3rd year students (85/257, 33.1%)
and 2nd year students (70/337, 20.8%). The calculated
sample size margin of error was 4.06%, considering
the 95% confidence level.
About three-fourths of the study population were fe-

males (n = 280), and the median age of the study partici-
pants was 21 years (mean: 21.2, interquartile range
[IQR]: 20–22, Table 1). Gender-based comparison of age
revealed no differences (median age 21 years for both,
IQR: (20-22) vs. (20-23) for males and females, respect-
ively, p = 0.168, M-W). Of the whole study sample,
57.7% of the students were Jordanians whereas 15.7%
where of non-Jordanian citizenship (of 13 nationalities
and 94.8% of non-Jordanian students came from the
MENA countries). Data on nationality were missing for
100 participants (26.6%).
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Oral cancer knowledge
All participants in the clinical group stated that they
heard of oral cancer (n = 221) compared to 79.4% (n =
123) of the participants in the pre-clinical group (p <
0.001, FET, Table 2).
Regarding the possible anatomic locations for oral can-

cer, the vast majority of the participants in the clinical
group correctly identified the tongue and floor of the
mouth (96.8 and 90.5% respectively). However, a consid-
erable percentage of the participants in the clinical
group did not recognize the following as potential sites
for oral cancer: lips (42.1%), palate (39.4%), jaw bone
(38.9%) and buccal mucosa (35.3%). Higher percentage
of correct identification of oral cancer anatomic sites
was observed in the clinical group compared to the pre-
clinical group, except for the buccal mucosa (p = 0.351,
Table 2, Additional file 2).
A considerable percentage of the participants in the

clinical group did not recognize the following as possible
oral cancer early signs: mass (48.4%), red lesion (39.4%),
ulcer (37.6%) and white lesion (29.9%). However, the par-
ticipants in the clinical group were more likely to correctly
identify early signs of oral cancer compared to the pre-
clinical group for all items (Table 2, Additional file 2).
For the clinical manifestations of oral cancer, the clin-

ical group showed better knowledge in all items com-
pared to the pre-clinical group and the majority
correctly identified lymph node enlargement as a sign
for oral cancer (86.4%). However, a large percentage of
the participants in the clinical group failed to identify
difficulty in swallowing (37.1%), tooth mobility and mu-
cosal bleeding (49.8% for both) as signs and symptoms
of oral cancer (Additional file 2).
Regarding the risk factors for oral cancer, the vast ma-

jority of participants in the clinical group correctly identi-
fied smoking (97.7%), HPV (88.2%), alcohol consumption

(87.8%) and family history of oral cancer (76.0%) to be as-
sociated with the disease. However, a large percentage
failed to identify sun exposure (53.8%) and severe anemia
(68.3%) as possible risk factors for oral cancer. The clinical
group showed significantly higher percentage of know-
ledge compared to the pre-clinical group (p < 0.001 for all
comparisons, FET, Additional file 2).

Oral cancer screening
Regarding the frequency with which the participants
in the clinical group examine patients for signs of
oral cancer, the most common response was only to
new patients in their first visit (n = 78, 36.8%). Slightly
less than one-third of the participants in the clinical
group reported that they will screen patients at every
visit (n = 67, 31.6%), whereas more than a fourth of
the participants in the clinical group reported that
they only examine patients for signs of oral cancer if
they suspect something (n = 57, 26.9%). Ten partici-
pants in the clinical group reported that they never
or rarely examine their patients for signs of oral can-
cer (4.5%). Postgraduate residents were more likely to
screen patients at every visit (50.0%) followed by in-
terns (41.7%), 5th year students (40.0%) and 4th years
students (23.9%), however this difference lacked statis-
tical significance (p = 0.059, K-W, Fig. 1a).
Regarding the visual screening of oral cancer and on a

scale from 1 to 5 (where 5 being the most confident),
postgraduate residents showed the highest level of confi-
dence (mean = 4.5, standard deviation [SD] = 0.55)
followed by interns (mean = 2.79, SD = 0.88), 5th year
clinical students (mean = 2.66, SD = 0.89) and lastly 4th
year students (mean = 2.49, SD = 0.98, p < 0.001; K-W).
Regarding manual palpation as a screening method for
oral cancer and on a scale from 1 to 5 (where 5 being
the most confident), postgraduate residents showed the

Table 1 Characteristics of the study participants

Pre-clinical groupa Nb (%) Clinical groupc N (%) Total N (%)

155 (41.2) 221 (58.8) 376

Median Age (Range) 20 (18–25)d 22 (20–33)e 21 (18–33)

Gender

Male 42 (27.1) 53 (24.0) 95 (25.3)

Female 112 (72.3) 168 (76.0) 280 (74.5)

Data missing 1 (0.6) 0 1 (0.3)

Nationality

Jordanian 84 (54.2) 133 (60.2) 217 (57.7)

Non-Jordanianf 20 (12.9) 39 (17.6) 59 (15.7)

Data missing 51 (32.9) 49 (22.2) 100 (26.6)
aPre-clinical group: Pre-clinical doctor of dental surgery (DDS) students (2nd and 3rd year students), bN: Number, cClinical group: Clinical DDS students (4th and
5th year students), interns, and postgraduate maxillofacial residents, dData on six participants were missing, eData on six participants were missing, fNon-
Jordanian: Countries of citizenship included Iraq, Kuwait, Palestine, Syria, Yemen, Saudi Arabia, Libya, Morocco, Algeria, USA, Canada and two different dual
citizenship countries
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Table 2 Assessment of oral cancer knowledge and human papillomavirus (HPV) knowledge among study participants

Educational stage Pre-clinical groupa Clinical groupb P
valuec

Survey item YES
Nd (%)

NO
N (%)

YES
N (%)

NO
N (%)

Oral cancer Knowledge

Have you ever heard of oral cancer? 123 (79.4) 32 (20.6) 221 (100) 0 < 0.001

Where do you think oral cancer is found in the oral cavity?

Tongue 49 (40.2) 73 (59.8) 214 (96.8) 7 (3.2) < 0.001

Lips 29 (23.8) 93 (76.2) 128 (57.9) 93 (42.1) < 0.001

Palate 58 (47.5) 64 (52.5) 134 (60.6) 87 (39.4) 0.023

Jaw bone 38 (31.1) 84 (68.9) 135 (61.1) 86 (38.9) < 0.001

Buccal mucosa 72 (59.0) 50 (41.0) 143 (64.7) 78 (35.3) 0.351

Floor of the mouth 52 (42.6) 70 (57.4) 200 (90.5) 21 (9.5) < 0.001

Other sitese 3 (2.5) 119 (97.5) 9 (4.1) 212 (95.9) 0.550

Which of the following describes the clinical appearance of the early lesion of oral cancer?

White lesion 46 (37.7) 76 (62.3) 155 (70.1) 66 (29.9) < 0.001

Red lesion 21 (17.2) 101 (82.8) 134 (60.6) 87 (39.4) < 0.001

Ulcer 42 (34.4) 80 (65.6) 138 (62.4) 83 (37.6) < 0.001

Mass 42 (34.4) 80 (65.6) 114 (51.6) 107 (48.4) 0.002

Othersf 0 122 (100) 7 (3.2) 214 (96.8) 0.054

What are the signs and symptoms of oral cancer?

Mucosal bleeding 44 (36.1) 78 (63.9) 111 (50.2) 110 (49.8) 0.013

Difficulty in swallowing 54 (44.3) 68 (55.7) 139 (62.9) 82 (37.1) 0.001

Tooth mobility 29 (23.8) 93 (76.2) 111 (50.2) 110 (49.8) < 0.001

Lymph node enlargement 76 (62.3) 46 (37.7) 191 (86.4) 30 (13.6) < 0.001

Othersg 0 122 (100) 6 (2.7) 215 (97.3) 0.093

What are the risk factors for oral cancer?

Smoking 102 (83.6) 20 (16.4) 216 (97.7) 5 (2.3) < 0.001

Alcohol 38 (31.1) 84 (68.9) 194 (87.8) 27 (12.2) < 0.001

Positive family history 51 (41.8) 71 (58.2) 168 (76.0) 53 (24.0) < 0.001

HPVh 48 (39.3) 74 (60.7) 195 (88.2) 26 (11.8) < 0.001

HPV Knowledge Correct answer N
(%)

Incorrect answer N
(%)

Correct answer N
(%)

Incorrect answer N
(%)

P value

-Have you ever heard of HPV? 52 (65.0) 28 (35.0) 214 (100.0) 0 < 0.001

-HPV causes AIDSi 28 (53.8) 24 (46.2) 154 (73.0) 57 (27.0) 0.011

-HPV can cause a sexually transmitted infection 43 (82.7) 9 (17.3) 194 (92.8) 15 (7.2) 0.032

-Antibiotics can cure HPV infection 40 (75.5) 13 (24.5) 186 (86.9) 28 (13.1) 0.054

-Most HPV infections resolve within a short
time

16 (32.0) 34 (68.0) 46 (22.1) 162 (77.9) 0.145

-Certain strains of HPV causes cervical cancer 47 (88.7) 6 (11.3) 199 (94.8) 11 (5.2) 0.121

-HPV causes herpes and cold sores 13 (24.5) 40 (75.5) 120 (56.9) 91 (43.1) < 0.001

-A person can have HPV without knowing it 40 (75.5) 13 (24.5) 192 (91.0) 19 (9.0) 0.004

-HPV can cause oral cancer 43 (82.7) 9 (17.3) 206 (97.2) 6 (2.8) < 0.001

-We have a vaccine for HPV 22 (44.0) 28 (56.0) 78 (36.8) 134 (63.2) 0.419
aPre-clinical group: Pre-clinical doctor of dental surgery (DDS) students (2nd and 3rd year students), bClinical group: Clinical DDS students (4th and 5th year
students), interns, and postgraduate maxillofacial residents, cP value: calculated using two-sided Fisher’s exact test. dN: number. eOther sites reported: salivary
glands (n = 6), gingivae (n = 5), pharynx and larynx (n = 1). fOthers: painless mass (n = 5), non-healing lesion (n = 2). gOthers: painless mass (n = 5), tooth root
resorption (n = 1). hHPV: human papillomavirus. iAIDS: acquired immune deficiency syndrome
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highest level of confidence to perform screening (mean =
4.5, SD = 0.55), followed by 4th and 5th year clinical stu-
dents (mean = 2.65, SD = 1.01 for both) and lastly interns
(mean = 2.58, SD = 0.72, p = 0.002, K-W, Figs. 1b and c).
No statistically significant differences were observed
upon comparing gender and nationality groups regard-
ing attitude towards screening (comparisons were done
using t test).
The majority of clinical students reported that a reli-

able screening device for oral cancer is needed (n = 196,

92.9%) and that they need additional training on screen-
ing (n = 198, 93.4%).

HPV knowledge
All participants in the clinical group who provided re-
sponses stated that they heard of HPV prior to par-
ticipation in the survey (n = 214) compared to 65.0%
(n = 52) of the participants in the pre-clinical group
(p < 0.001, FET, Table 2).

Fig. 1 Attitude of clinical students at the University of Jordan towards screening of oral cancer. PG: Postgraduate maxillofacial residents. Fourth:
4th year doctor of dental surgery (DDS) students, Fifth: 5th year DDS students, PG: postgraduate maxillofacial residents
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A majority of the participants in the clinical group
showed superior knowledge on HPV compared to the
pre-clinical group participants, through providing cor-
rect responses to the following items: HPV can cause
oral cancer (97.2% vs. 82.7%, p < 0.001), HPV can cause
an STI (92.8% vs. 82.7%, p = 0.032) and that a person
can have HPV without knowing it (91.0% vs. 75.5%, p =
0.004). In addition, participants in the clinical group
showed better knowledge compared to the pre-clinical
group participants in the following items: HPV causes
AIDS (73.0% vs. 53.8%, p = 0.011) and HPV causes her-
pes and cold sores (56.9% vs. 24.5%, p < 0.001). We
found no statistically significant difference in knowledge
upon comparing the clinical and pre-clinical groups for
the following items: Certain strains of HPV causes cer-
vical cancer (94.8% vs. 88.7%, p = 0.121) and antibiotics
can cure HPV infection (86.9% vs. 75.5%, p = 0.054).
Both clinical and pre-clinical groups showed low level of
knowledge to the following items without statistically
significant difference: there is a vaccine for HPV (36.8%
vs. 44.0%, p = 0.419) and most HPV infections resolve
within a short period of time (22.1% vs. 32.0%, p = 0.145,
FET for all comparisons, Additional file 2).
The stratification of the clinical group by level of edu-

cation (4th year, 5th year, interns and residents) revealed
statistically significant differences in HPV knowledge to
the following items: there is a vaccine for HPV (28.8,
44.6, 60.9 and 16.7% correct responses among 4th year,
5th year, interns and residents respectively, p = 0.009, K-
W) and most HPV infections resolve within a short
period of time (26.3, 10.8, 34.8 and 16.7% correct re-
sponses among 4th year, 5th year, interns and residents
respectively p = 0.041, K-W, Fig. 2).
The vast majority of the participants in the clinical

group (97.2%) reported that it is important to enhance

knowledge about HPV related oral cancer to the public.
A majority of the participants in the clinical group
(68.8%) stated that the best way to inform patients about
HPV is to tell them that HPV can cause oral cancer
compared to 31.2% who stated that the best way to in-
form patients about HPV is to tell them that the virus is
associated with STI.

Discussing personal topics with patients
The responses were scored on the three items related
to discussing personal topics with patients as follows:
1 = not comfortable at all, 2 = slightly comfortable, 3 =
somewhat comfortable, 4 = moderately comfortable
and 5 = most comfortable. Regardless of level of edu-
cation, the majority of participants in the clinical
group reported higher confidence in asking patients
about their life style (mean = 3.74, SD = 1.19). How-
ever, confidence level decreased in relation to STI
(mean = 2.34, SD = 1.24) and to sexual abuse (mean =
2.07, SD = 1.28). Stratified by gender, males were more
comfortable than female participants to ask patients
about STI (2.76 vs. 2.21, p = 0.005, t-test). Male par-
ticipants had higher mean for the other two items
but without statistical significance (Fig. 3).
In addition, Jordanian participants were more reluc-

tant to ask about STI compared to non-Jordanian partic-
ipants (mean = 2.26 vs. 2.81, p = 0.024, t-test). Moreover,
older participants (more than or equal to 22 year (the
median age of the clinical group) were more comfortable
to ask about STI compared to younger participants (2.52
vs. 2.11, p = 0.016, t test, Fig. 3).

Discussion
In the current study, the main objective was to assess
knowledge and attitudes of dental students, interns and

Fig. 2 Human papillomavirus (HPV) knowledge among the clinical students at the University of Jordan. The survey items are stratified by level of
education. P values were calculated using Kruskal-Wallis test. AIDS: acquired immunodeficiency syndrome. STI: sexually transmitted infection.
Statistically significant values are shown in red
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postgraduate maxillofacial surgery residents at UJ (the
oldest and largest University in Jordan), towards HPV-
related oral cancer. The UJ is one of two universities in
the country that offers dentistry education. The current
work was motivated by the accumulating evidence point-
ing to an increasing prevalence of high-risk HPV types
as the underlying etiology for oral cancer worldwide
[33–39]. In addition, HPV is anticipated to be the most
common risk factor for oral cancer in the next decade
[40]. Sufficient knowledge on oral cancer among general
practitioners and dentists is critical, since early diagnosis
is a decisive factor in reducing the morbidity and mor-
tality from the disease [12, 41].

The assessment of level of knowledge and attitudes of
the future dentists is crucial to highlight the limitations
of the current curriculum taught locally. Moreover, the
results of the study are expected to be beneficial at the
country level, and might have an added value at the re-
gional level, since a relatively large percentage of the
participants were non-Jordanians and likely to practice
dentistry in the neighbouring countries. The emphasis
on dental staff awareness and the importance of dentists’
roles in the early diagnosis of oral cancer is invaluable
particularly in the developing countries [42, 43].
Oral microbiology is an integral part of the dentistry

curriculum. Certain microbes including HPV mandate

Fig. 3 Attitude of clinical students at the University of Jordan towards discussing personal topics with patients. We scored the responses on the
three items as follows: 1 = not comfortable at all, 2 = slightly comfortable, 3 = somewhat comfortable, 4 =moderately comfortable and 5 =most
comfortable. The survey items are stratified based on gender, nationality and age. P values were calculated using the two-sided independent
samples t-test
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special focus in dentistry not only in relation to cancer
[44]. HPV represents an important pathogen causing
oral lesions that are frequently encountered by the den-
tists, hence deep knowledge is important for the diagno-
sis and ensuring the patients about the nature of HPV-
related oral disease [44].
The main findings of the study can be summarized as

follows: First, the results revealed good overall know-
ledge among the clinical group regarding different as-
pects of oral cancer compared to pre-clinical group. The
commonest anatomic sites, clinical manifestations and
risk factors were correctly identified by the majority of
the participants in the clinical group. However, a rela-
tively large percentage of the clinical group failed to
identify lips, buccal mucosa and palate as potential sites
for oral cancer development. Lack of knowledge regard-
ing buccal mucosa is particularly worrisome since these
cancers generally have poor prognosis [5]. In addition,
more than one-third of the participants in the clinical
group failed to identify the frequent early lesions of oral
cancer including the hard painless masses and mixed
red-white lesions “erytholeukoplastic lesions” which
might lead to delay in diagnosis that is associated with
less-favourable outcome [45]. For the risk factors of oral
cancer, the clinical group showed better results com-
pared to the previous studies that were conducted in
Jordan both among dental students and recently gradu-
ated medical and dental professionals [29, 30]. This
might be related to intervention measures including im-
proved dental education in light of the previous results
of studies conducted in Jordan and globally. In addition,
the rate of correct identification of smoking, alcohol
consumption and HPV as risk factors for the disease was
higher than the rates observed in some of the MENA
countries among dentists and dental students, but in line
with results of studies conducted in the Netherlands,
Spain and Saudi Arabia [31, 32, 46–48].
Second, the participants in the clinical group showed

varying attitudes toward oral cancer screening, with a
stepwise increase in confidence to perform visual and
manual palpation screening depending on the level of
education. Improvements in the local educational cur-
riculum are recommended including emphasizing the
importance of conducting oral cancer screening as a
routine practice.
Third, the participants in the clinical group showed

better overall knowledge regarding HPV compared to
participants in the pre-clinical group. Nevertheless, cer-
tain gaps were identified concerning basic knowledge of
the virus. Despite the fact that oral cancer represents the
most ominous outcome for HPV infection in the oral
cavity, HPV comprises more than 200 types, with varying
oncogenic potential [49]. Knowledge of these types and
their associated clinical diseases is indispensable for

dentists since HPV infections are common in the oral
cavity and can manifest in different ways [44].
Fourth, participants in the clinical group were re-

luctant to discuss issues related to STI and history of
sexual abuse with patients. This was particularly evi-
dent among female Jordanian participants. The role of
communication with patients to reveal history of STIs
and sexual abuse is important since HPV types that
are associated with oral cancer are usually transmitted
through oral sex [50–52]. The aforementioned reluc-
tance might be related to cultural and religious atti-
tude towards discussing these issues in the MENA.
However, similar difficulties in discussing these topics
were also reported among American dentists and
Spanish dental students [26, 32].
Finally, the majority of participants aspire for more

training and devices that can aid in oral cancer screening
which should be addressed. Possible options include
continued education in the form of workshops, practical
training sessions and awareness campaigns.
The current study had certain limitations as follows:

One limitation inherent in a large number of surveys is
the possibility that a fraction of participants responded
in a way they believe to be suitable for the authors con-
ducting the survey. During the distribution of the ques-
tionnaires to participants, it was attempted to minimize
this limitation by declining to answer questions or
responding to enquiries regarding the different question-
naire items. Sampling error is another potential limita-
tion as the choice of participants to take part in the
study might have been influenced by their previous
knowledge on oral cancer and HPV which was evident
by the low percentage of the pre-clinical participants
who agreed to take part in the study. Non-response
error should also be considered in spite of our attempt
to formulate clear questions that were assessed and
modified using the pilot testing. To reduce coverage
error we tried to sample as much students as possible
during the narrowest feasible period. Another potential
limitation was the female predominance in the sample
which might have influence on some results particularly
those related to discussion of personal topics with pa-
tients. Since the study was conducted in a single institu-
tion (UJ), our results might not reflect the overall
knowledge and attitudes of dental students in the coun-
try. Finally, the higher response rate among fourth year
clinical students might be explained by the participation
of three authors who are themselves at the same educa-
tional level, which might motivated some reluctant re-
spondents to participate.

Conclusions
The majority of the participants in the clinical group at
UJ showed better knowledge regarding oral cancer in

Sallam et al. BMC Oral Health          (2019) 19:171 Page 9 of 11



various survey items compared to the pre-clinical group
participants. Nevertheless, gaps in knowledge were ob-
served particularly in aspects related to clinical presenta-
tion of the disease which might be an impediment to
life-saving intervention measures. The overall knowledge
of the participants in the clinical group regarding HPV
was satisfactory, albeit with gaps in certain aspects (e.g.
availability of vaccine). Participants in the clinical group
showed reluctance to discuss topics like STIs and history
of sexual abuse with the patients (particularly among fe-
male participants). This issue can be addressed through
improved educational training programs. Knowledge
about HPV-related oral cancer is crucial and is recom-
mended to be taught as an integral part of the basic cur-
riculum and clinical training of dental students. A
follow-up comparative study is recommended among
medical students.
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