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Abstract

Background: An early diagnosis depends greatly on patient awareness. Thus, the aim of this study was to investi-
gate general awareness of oral cancer and knowledge about its risk factors, signs and symptoms.

Material and methods: Cross-sectional population-based survey of randomly selected respondents conducted
from March 1, 2015 to 30 June 2016.

Results: A total of 5,727 people entered the survey (response rate: 53%). When asked what cancers participants
had heard about, 20.3% mentioned oral cancer. Regarding risk factors, tobacco was mentioned by 55.3% of the
sample (n=3,169), followed by alcohol (12.5%; n=708), poor oral hygiene (10.8%; n=618), diet (6.5%; n=377), and
genetics (4.5%; n=248).

Conclusions: General population has low awareness of oral cancer with poor knowledge of risk factors and main
alarm signs. In addition, individuals in the risk group scored lower values in the main variables analysed; even
those highly educated showed insufficient awareness and knowledge of oral cancer. In these circumstances, there
is clear need for educational interventions tailored to the target audience and aimed at increasing knowledge and
awareness of oral cancer to promote primary prevention of oral cancer and minimising the time interval of pa-
tients with symptomatic oral cancer in their path to treatment.

Key words: Oral cancer, awareness, risk factors, surveys and questionnaires, Spain.

e518



Med Oral Patol Oral Cir Bucal. 2021 Jul 1;26 (4):e518-25.

Introduction

Oral cancer is considered a major public health prob-
lem, with variations in survival between countries
and patient groups. Oral cancer represents the 11th
most incident neoplasm (1), with over 202,000 with a
male:female ratio 2:1 (2). In the particular case of Spain,
oral cancer oral cancer ranks 16th among all neoplasms
by incidence and 19th by mortality (3).

Variations in survival between and within countries
are multifactorial and complex in nature, but a grow-
ing body of research suggests disease stage at the time
of treatment could explicate some of them. Unfortu-
nately, a large proportion of patients present with ad-
vanced disease (stages 111 and V) mainly due to delay
in self-referral (4).

Diagnostic delay in oral cancer has been found to be
related to advanced stage at diagnosis and to influence
patient survival (5), conditioned by the biological char-
acteristics of the tumour.

Considering the limited improvements on survival rates
to this neoplasm evidenced in the last decades despite
the important technological advances in diagnosis and
treatments, more attention is being paid to the events
occurring since the first cancer-related symptom is ex-
perienced until healthcare is sought. This time interval
represents a major component of waiting times since
symptoms detection to definitive diagnosis of oral can-
cer (6), and it is reported to be associated to low aware-
ness of cancer symptoms and risk factors (7).

Oral cancer is largely preventable (8) by avoiding
known risk factors and adopting healthy lifestyles.
In addition, the oral cavity is easily accessible for
self-examination to detect suspicious lesions. Both
approaches may have an impact on patient survival,
but they clearly depend on the degree of patient aware-
ness, which is reported to be very variable throughout
Europe, ranging from the 96.6% of patients reporting
they had heard of oral cancer in the UK in 2005 (9) to
the 23.7% in the city of Porto (Portugal) (10). No in-
formation about oral cancer awareness in Spain could
be retrieved beyond a pilot study undertaken by our
group in a single city, which showed 22% of the par-
ticipants had ever heard about oral cancer (11).
Several campaigns to increase oral cancer awareness
have been undertaken in Spain throughout the years
with apparently poor results. Although lack of infor-
mation on cancer causes and knowledge on signs and
symptoms has often been linked to a late diagnosis
(10), raising awareness through this kind of campaigns
seems to make little difference to the delay of patients
seeking help (12).

Therefore, the aim of this investigation was to inves-
tigate public awareness of oral cancer in Galicia (NW
Spain), as well as knowledge of risk factors, signs and
symptoms.
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Material and Methods

This was a cross-sectional, community-based survey
of randomly selected respondents from Galicia (North-
western Spain) conducted from March 1, 2015 to 30 June
2016. The questionnaire was applied face-to-face by 14
specifically trained interviewers (postgraduate (n=7)
and undergraduate dental students (n=2), 1 undergradu-
ate medical student, 2 nurses, and 2 nurse assistants).
- Instrument development

We used a modification of the questionnaire originally
developed by Rogers et al (12) in English language. The
original instrument was translated into both Spanish
and Galician and then back into English (double trans-
lation). Sociodemographic items in the instrument were
adapted to the Galician environment, and an additional
question on fruit intake was introduced in the ques-
tionnaire. The resulting questionnaire was piloted in a
group of 5 clinicians and some items were reformulated,
corrected, or deleted. This second draft was piloted in a
group of 10 undergraduate dental students at the School
of Medicine and Dentistry of the University of Santiago
de Compostela and in a group of senior volunteers at a
community centre of the Lugo city council.

- Participants and setting

Sample size was determined by quota sampling consid-
ering an accessible population of 5% and an expected
percentage of response of 28% (12). The resulting sam-
ple size of 10,804 people permitted a power of 0.8% for
estimating the proportion of oral cancer aware people,
presuming a value of 25%.

Only people over 18 entered the study. The exclusion
criteria were: (i) being mentally disabled and (ii) poor
command of any of the official languages of the region
(Galician or Spanish).

- Data collection

The study was undertaken in Galicia (North-western
Spain), an autonomous region with 2,708,339 inhabitants
unevenly distributed in 29,574.4 Km2, whose annual
gross domestic product per capita is 21,358 € and their
life expectancy at birth is 82.78 years. Data were ob-
tained in all four capitals of the Galician provinces at four
different areas in each city. These zones included admin-
istrative areas, and affluent and average-income com-
mercial streets and shopping centres, in a sort of path-
finder survey method, according to the quota sampling
procedure suggested by Rogers et al (12). The instrument
was applied face-to-face in the community to randomly
selected individuals who were approached by the inter-
viewers in different week days and times at each location.
The interviewers participated in a 1 hour-long work-
shop which included discussion of the items in the in-
strument and their related ethical aspects, together with
a role-playing session and a series of interviews to vol-
unteer subjects (undergraduate dental students) under
the supervision of a psychologist.
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Data were coded and entered into a database. Each ques-
tionnaire was identified by a single number to permit an
evaluation of the process of data coding and mechaniza-
tion in a sample of randomly selected sets of data. Data
were then transferred to statistical packages (R v3.3.2,
MASS, and nnet) for analyses.

- Data analysis

Participants over 45, smokers and alcohol consumers, with
a reported daily intake of less than 5 pieces of fruit per
day were defined as “at risk” for the sake of data analysis.
A descriptive analysis was undertaken, and results pre-
sented as frequencies and percentages. Bivariate analy-
sis was undertaken using the Chi Square/Fisher’s exact
test. Results are expressed in terms of odds ratio with
their 95% confidence intervals [OR (1C95%)]. Logistic
regression analyses were also undertaken to disclose the
variables influencing oral cancer awareness and to iden-
tify factors conditioning the recognition of main alarm
signs. The level of significance chosen for all test was 5%.
- Ethical considerations

The study protocol was approved by the Santiago-Lugo
Committee for Ethics in Research (number 2014/600).
This investigation complied with the Spanish regula-
tions and the Helsinki Declaration on ethical principles
for medical research involving human subjects.

The results obtained from this research protocol are report-
ed following the STROBE guidelines (Strengthening The
Reporting of OBservational studies in Epidemiology) (13).

Oral cancer awareness

Results

A total of 5,727 people accepted to participate in the
survey (response rate: 53%). Participants were mostly
in the 45-64 age group (30.2%; n=1,728), with a 47.7%
of males (n=2,729).

- Oral cancer awareness

Participants were asked to mention all cancers they
knew, and the first 10 responses were recorded. Breast
(27.8%), lung (18.6%) and colorectal (12%) were the
cancers most frequently mentioned as the first response.
Oral cancer was mentioned by 3% of interviewees as
their first response. It was recorded among the first
three answers by 8.2% of the sample; 20.3% partici-
pants mentioned oral cancer amongst their responses in
any position (Table 1). More than one third of partici-
pants (37.2%; n=415) had a relative or an acquaintance
with oral cancer.

Active knowledge of oral cancer (unprompted mention)
was shown by 1,024 individuals (17.95%). This per-
centage increased to about three quarters of the sample
(73.1%; n=4,189) when specifically asked about this
neoplasm (passive knowledge).

A logistic regression was performed (Fig. 1), and it was
found that awareness had an OR=1.30 (1.14-1.48) in wom-
en regarding to men; we also found that all age ranges
studied had a significant risk comparing to the reference
category; and also that awareness increased with the
educational level compared to compulsory education.

Table 1: Cancers the sample had heard about mentioned in the first ten positions. Open, unprompted question.

Cancer mentioned Mentioned as first response Mentioned in first 3 Mentioned among the
responses first 10 responses
Breast 1561 (27.8) 2674 (46.6) 3691 (64)
Colorectal 672 (12) 1834 (32.2) 2901 (50.5)
Prostate 386 (6.9) 1017 (17.7) 1724 (30)
Pancreas 225 (4) 885 (15.4) 1626 (28.4)
Skin 221 (3.9) 708 (12.3) 1588 (27.7)
Oral cancer 166 (3) 473 (8.2) 1172 (20.3)
Cervix 164 (2.9) 696 (12.1) 1252 (21.8)
Leukaemia 162 (2.9) 507 (8.8) 1242 (21.7)
Stomach 150 (2.6) 633 (11) 1324 (23.1)
Pharynx 125 (2.2) 486 (8.4) 1088 (18.9)
Liver 117 (2.1) 586 (10.2) 1343 (23.4)
Bone 81 (1.5) 312 (5.4) 937 (16.3)
Brain 84 (1.5) 291 (5) 778 (13.6)
Lymphoma 72 (1.3) 198 (3.4) 485 (8.4)
Kidney 60 (1.1) 212 (3.7) 608 (10.6)
Ovaries 60 (1.1) 343 5.9() 670 (11.7)
Oesophagus 50 (0.9) 214 (3.7) 530 (9.2)
Larynx 34 (0.6) 104 (1.8) 242 (4.2)
Testis 30 (0.5) 121 (2.1) 300 (5.2)
Melanoma 19 (0.3) 55 (1) 134 (2.3)
Bladder 20 (0.3) 100 (1.7) 231 (4.1)
Bone marrow 12 (0.2) 34 (0.6) 83 (1.4)
Heart 8 (0.1) 49 (0.9) 118 (2)

Values in absolute cases and percentages in brackets
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FACTOR OR (CI)
Gender :
Male - ?
Female 1.30 (1.14 - 1.48)
Age
18-24 -
35-44 1.45(1.21-1.74
45-64 1.85(1.57 -2.19
>64 1.33(1.10-1.60 .
Dental attendance

Inconsistent users
Regular users
Educational achievements

0.75 (0.66 - 0.85)

Compulsory education --

High school 1.84 (1.56 - 2.17 .

Vocational training 2.43 (2.00 - 2.96 .

University degree 3.51(2.89 -4.27 .
Smooke risk

No --

Yes 0.90 (0.79 - 1.04) .
Alcohol risk

No --

Yes 1.12 (0.99 - 1.28)

0.71 1.0 1.41 3.8

Fig. 1: Factors influencing oral cancer awareness. Logistic regression analysis.

- Preventive attitudes

Participants were asked about their daily intake of fruit
and most of them reported to have 5 or more servings
(pieces) of fruit per day (79.2%; n=4,538). When ques-
tioned about how frequently they attend their dentist,
most interviewees (57.3%; n=3,281) reported to do it
at least once a year. Regular dental visits were signifi-
cantly associated with oral cancer awareness (77.9%;
n=2,559 vs. 67.6%; n=1,576), with an adequate intake
of fruits (23.4%; n=770 vs. 17.8%; n=416. p<0.001)
and also with no smoking (59.9%; n=1,964 vs. 46.7%;
n=1,092. p<0.001).

- Recognition of warning signs/symptoms

Responses on oral cancer symptoms (detailed in Table
2) ranked non-healing ulcerations as the most sugges-
tive alarm sign, both prompted and unprompted, fol-
lowed by mouth swelling as unprompted response, and
sore tongue or mouth when prompted. Red or white
patches gathered far lower percentages of participants
connecting them with a possible oral neoplasm. Fe-
males recognized not-healing ulcerations as a potential
symptom more frequently than their male counterparts
(Table 3). Education also seems to have a part on this
phenomenon: each step in the education ladder makes
the participant 15% more likely of recognizing a red
patch as an early cancer sign. In the case of white patch-
es, each level beyond compulsory education increases
the chances by one third the chances in the precedent
level for acknowledging these lesions as potentially
malignant. Volunteers with high school as their maxi-
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mum scholar achievement elicited the highest chances
for recognizing a non-healing ulceration as a suspicious
sign, three-fold higher than those having completed vo-
cational training courses.

- Knowledge about risk factors

Regarding active knowledge on oral cancer risk factors,
the most frequently identified one was tobacco (55.3%;
n=3,169), followed by alcohol (12.5%; n=708), poor oral
hygiene (10.8%; n=618), diet (6.5%; n=377), and genet-
ics (4.5%; n=248).

Current smokers resulted to be significantly more aware
of the part of tobacco as a risk factor, a circumstance
that does not occur with daily alcohol consumers who
identified tobacco or alcohol as risk factors in lower
percentages (Table 3). Progress in educational achieve-
ments ensures significantly more knowledge about oral
cancer, as shown in Table 3.

A new variable was constructed in order to explore the
knowledge individuals at high risk have about oral can-
cer. This subgroup of participants was defined by those
over 45, current smokers and alcohol consumers, with
a reported daily intake of less than 5 pieces of fruit per
day. These people (7.5%; n=431) were mainly males,
younger than 64 with compulsory education as their
highest academic achievement (36.6%; n=158). Partici-
pants in the risk group were less aware or oral cancer,
and this difference reached statistical signification in
terms of active knowledge (Table 3). They also elicited
differences in terms of recognition of potential cancer
symptoms (Table 2).
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Table 2: Recognition of oral cancer warning signs/symptoms.

Oral cancer awareness

Symptom Unprompted response Prompted response
Non-healing wound/ulceration 1393 (24.3) 4597 (85.8)
Gumboil or swelling 1246 (21.7) 4096 (76.3)
Pain in the mouth 1112 (19.4) 4034 (75.1)
Discomfort in tongue or mouth 715 (12.5) 4118 (76.6)
Bump in the mouth 605 (10.5) 3818 (71.1)
White spot/patch in the mouth 443 (7.7) 3104 (58.9)
Red spot/patch in the mouth 423 (7.3) 3365 (62.6)
Bleeding gums 1116 (19.5) 2128 (39.5)
Limitation to mouth opening 334 (5.8) 2862 (53.1)
Loose teeth 389 (6.8) 2000 (37.1)
Loose/irritating dentures 216 (3.7) 2034 (37.7)

Values in absolute cases and percentages in brackets

Table 3: Characteristics of the sample and responses to key issues in the study.

Mentions Mentions Smoking as Alcohol as Non-healing | Non-healing
. . ulcer as ulcer as
N oral cancer oral cancer risk factor risk factor symptom symptom
unprompted prompted unprompted | unprompted unprompted prompted
GENDER
Male 2729 421 (15.4)8 1904 (69.7)¢ 1468 (53.8)* 330 (12.1) 577 (21.1) 2159 (84.4)°
Female 2998 603 (20.1)® 2285 (76.2)¢ 1701 (65.7)* 392 (13.1) 816 (27.2) 2438 (87.2)"
AGE
18-34 1651 359 (21.7)¢ 1146 (69.3)¢ 1027 (62.2)¢ 229 (13.8)¢ 385 (23.3) 1261 (81.9)¢
35-44 1210 232 (19.2)¢ 947 (78.2)¢ 749 (61.9)¢ 180 (14.8)¢ 364 (30.1) 944 (87.3)¢
45-64 1728 282 (16.3)¢ 1356 (78.4)¢ 984 (56.9)¢ 224 (12.9)¢ 439 (25.4) 1436 (87.7)¢
64+ 1138 151 (13.2)¢ 740 (65)° 409 (35.9)¢ 89 (7.8)¢ 205 (18.1) 956 (87.1)¢
TOBACCO
Former smoker 862 157 (18.2) 629 (72.9) 435 (50.4)¢ 91 (10.5) 211 (24.4) 728 (88.2)
No 3056 565 (18.5) 2283 (74.6) 1699 (55.5)¢ 415 (13.5) 746 (24.4) 2460 (85.3)
Yes 1701 296 (17.4) 1221 (71.7) 1017 (59.7)¢ 212 (12.4) 419 (24.6) 1316 (85.4)
ALCOHOL
Daily 485 53 (10.9)¢ 338 (69.7)8 204 (42)¢ 47 (9.6)¢ 40 (9.4) 403 (84.3)
Almost daily 875 131 (14.9)¢ 613 (70)8 459 (52.4)¢ 94 (10.7)¢ 212 (24.2) 684 (86.1)
Never 1509 243 (16.1)¢ 1083 (71.7)® 763 (50.5)¢ 155 (10.2)¢ 384 (25.4) 1250 (88)
Once a month 1030 248 (24.1)¢ 788 (76.5)8 666 (64.6)¢ 156 (15.1)¢ 280 (27.1) 797 (83.5)
Once a week 1719 343 (19.9)¢ 1310 (76.2)8 1071 (62.3)¢ 266 (15.4)¢ 454 (26.4) 1363 (85.5)
Education
Compulsory 1600 184 (11.5)¢ 963 (60.1)¢ 611 (38.1)¢ 132 (8.2)¢ 303 (18.9)¢ 1218 (83.4)"
High School 1614 320 (19.8)¢ 1186 (73.4)¢ 896 (55.5)¢ 192 (11.9)¢ 434 (26.8)¢ 1317 (87.4)®
Vocational 983 199 (20.2)¢ 772 (78.5)¢ 638 (64.9)¢ 130 (13.2)¢ 253 (25.7)¢ 767 (83.9)8
training
University 1418 313 (22)°¢ 1210 (85.3)¢ 1016 (71.6)¢ 263 (18.5)¢ 385 (27.1)¢ 1199 (87.8)"

Values in absolute cases and percentages in brackets. *0.01<p<0.05, #0.001<p<0.01, € p<0.001

In order to gain insight into the features

conditioning

the recognition of the most relevant oral cancer signs/
symptoms and risk factors, additional logistic regression
analyses were undertaken (Fig. 2), resulting that females
consistently recognize them better and that regular dental
attenders perform worse than erratic users of dental ser-

vices. The elder subgroup of participants is more likely
to recognize tobacco and alcohol as risk factors or a red
patch as an early sign of oral cancer than to identify white
patches or non-healing ulcerations. Holding a university
degree eases recognition of risk factors and early oral
cancer signs with the exception of persistent ulcerations.

e522



Med Oral Patol Oral Cir Bucal. 2021 Jul 1;26 (4):e518-25.

FACTOR Non-healing ulceration White patch
Gender

Male - -

Female 1.22 (1.03 - 1.44) 1.26 (1.12-1.41)
Age

18-24 - -

35-44 1.55 (1.24 - 1.95) 0.92 (0.78 - 1.09)

45-64 1.73 (1.41-2.13) 0.94 (0.81 - 1.09)

>64 1.94 (152 - 2.50) 1.04 (0.87 - 1.24)
Dental attendance

Inconsistent users - ==

Regular users 0.86 (0.73 - 1.02) 0.92 (0.82 - 1.04)
Educational achievements

Compulsory education - -

High school 1.63 (1.30 - 2.05) 1.32 (1.13 - 1.55)

Vocational training 1.18 (0.93 - 1.51) 143 (1.19-1.71)

University degree 1.54 (1.22 - 1.96) 1.48 (1.26 - 1.75)

Smooke risk
No
Yes
Alcohol risk
No
Yes

1.04 (0.87 - 1.24) 1.02 (0.90 -

-1.17)
—
on 10 2

0.99 (0.84 0.96 (0.85 -

1.15)

1.08)

Oral cancer awareness

Red patch

125 (1.1 - 1.41)

0.98)
1.03)
0.92)

0.83(0.70-
089 (0.76 -
0.77 (0.65-

0.91(0.81 - 1.03)

1.47)
1.68)
1.83)

1.25(1.07 -
1.40 (1.16 -
1.54 (1.30 -

0.96 (0.85-1.10)

0.96 (0.85 - 1.08)

Fig. 2: Factors influencing the recognition of main oral cancer warning signs/symptoms. Logistic regression analyses.

Discussion

Our research approach permitted a reasonable balance
of age and gender in the sample and a better feeling for
people’s responses than is possible with a postal survey
(12) or by telephone interview, with a clear advantage
over this latter method given the growing number of
homes using only mobile phones (14). Conversely, our
study is limited by the fact of not having reached the in-
tended sample size. In this circumstance, the precision
of the study was recalculated for the sample size finally
achieved [5,727] considering it an infinite population.
It resulted a probability for a precision error of 1.16 in
the estimation of a proportion by asymptotic 95% bi-
lateral confidence interval, assuming an expected pro-
portion of 28%. In addition, the recruitment method (at
the busiest commercial and administrative areas in the
four provinces of the region during several months at
different times) and the participation of knowledgeable,
specifically trained interviewers, may have contributed
to counterweigh this drawback. However, the limita-
tion of relying on self-reported data is inherent to this
kind of studies (9) and may have influenced responses
on habits and attitudes, as with knowledge items there
is no objective criteria against which responses could
be validated.

Another hypothetical bias may come from self-selection
of participants, as those with lower health literacy may
have declined the invitation to enter the study more
frequently than other people. This phenomenon, if oc-
curred, would only highlight the important deficit dis-
closed by our results.

The fact of having used the methodology suggested by
Rogers et al (12) permitted interesting comparisons: 3%
of our sample mentioned oral cancer in their first un-
prompted answer vs 1% in the Rogers’ group paper. The
participants mentioning oral cancer in their first three
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or first ten responses (Table 1) double the percentages
described in 2011 for the Mersey region (4% and 11%
respectively) in England (12) but are far from the 56%
reported for the whole Great Britain in 1999 through
face-to-face interviews (15) or from the 95.6% identi-
fied by a postal survey undertaken all over Britain later
in 2006 (9).

A similar study in the Portuguese city of Oporto in 2016
found that only 23.7% of the participants had heard of
oral cancer (10), a finding that almost mimics our re-
sults (20.3%). Awareness can be related to prevalence,
as persons should be more aware of the disorders more
frequently found in their communities: oral cancer was
ranked in 11th position by awareness by our sample
while it is the 13th most incident cancer (including lip)
in the region.

As occurred in previous studies (9,10,12-15), tobacco
was the most frequently acknowledged risk factor
(55.5%); the same as reported from Oporto (Portugal,
2015) (10), but far from the percentages reported from
Northern Europe (84.7% in Great Britain [2006] (9);
76% in Schlesweiss-Holstein (Germany, 2012) (14); or
74% in the Mersey Region (UK, 2011)). Elder smokers
recognized this risk less frequently: either they are less
willing to accept their behaviour carries risk, or indi-
viduals recognizing the risk of smoking are more likely
to stop (9). Our results indicate there is still a long way
both in divulging the part of tobacco in oral cancer and
in smoking cessation campaigns, particularly when cur-
rent smokers are significantly more aware of the delete-
rious effect of tobacco smoking (10,12,16).

Alcohol consumption and its synergistic effect with
tobacco smoking (17), seems to be less known to the
public (10,14) as only 12.5% interviewees are aware this
risk in contrast to the 19.4% reported for Great Brit-
ain (9), 21% for the Mersey region (12), to the 24.6%
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registered in Oporto (10); or the 50% in Schlesweiss-
Holstein (14). This finding is particularly alarming, pro-
vided one quarter of participants reported to consume
alcohol on a daily or almost daily basis. Alcohol con-
sumers were more likely to identify alcohol intake as a
risk factor than smoking. This may be a matter of con-
cern, as could be the lower probability for regular dental
attenders to recognize both risk factors.

Although few participants included diet among oral
cancer risk factors, more than two thirds of the sample
reported to consume five or more servings (pieces) of
fruit per day. The Portuguese sample (11%) doubled our
percentage of participants recognising the part of fruit
intake in preventing oral cancer, but the number of peo-
ple reporting to eat 5 pieces of fruit is three-fold larger
in our sample. However, both samples are far from the
32% of Germans identifying a part for diet on risk for
oral cancer (14).

Recognition of oral signs and symptoms is the start
point in the pathways to treatment of oral symptom-
atic cancer. In this vein, the probability for recognizing
early signs of oral cancer increases with age, with elder
groups more likely to identify them. This apparently
positive circumstance -oral cancer is largely a disease
of elderly people (18)- does not apply to red patches,
where participants over 64 are less likely to recognize
this sign of alarm with higher risk for malignant trans-
formation (19). The poor active knowledge on potential
oral cancer symptoms -particularly white and red patch-
es (9,10)- increased significantly when a response was
prompted (12), but the low performance of individuals
in the risk group may point at many precancerous le-
sions failing to be recognized along with opportunities
to diagnose invasive carcinomas being missed (9).

The number of years of education completed has an ef-
fect on health-related outcomes (20). University gradu-
ates scored significantly higher percentages of correct
answers (14). Although our survey did not analyse the
socio-economic status of the participants -which has
been linked to risk for oral cancer (21,22)- education is
usually linked to employment and income (14) so our
findings for the group with compulsory education as
their highest educational achievement are particularly
interesting.

Regular use of dental services also seems to have a
negative influence on the recognition of the main oral
cancer warning signs. Although it was not the aim of
this study, and cross-sectional designs do not permit
causal inferences, our results may well point at a low
performance of dental clinics in educating patients for
oral health (23) which may be worth of further investi-
gation. Reasons for this low performance may include
patient resistance, lack of time, lack of reimbursement
mechanisms, and absence of readily accessible patient
education materials (24).
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The proportion of people aware of oral cancer sig-
nificantly decreased in the elder group of participants
(9,10,15). This finding, along with the known effects of
age in health literacy, highlights the need for education-
al interventions specifically addressed to this popula-
tion subgroup at increased risk. The use of awareness
campaigns to promote early diagnosed of oral cancer
can increase knowledge and the number of patients pre-
senting at healthcare clinics in the short term (mainly
those at lesser risk), but with limited evidence of long-
term effectiveness (25). This seems to be valid for both
individual and community-based interventions (26),
with tailored printing information as the most effective
medium for the former, and small groups and printed
information for the latter. Mass-media campaigns have
proved their usefulness in increasing cancer awareness
(27), as well as the engagement of celebrities in deliver-
ing health-related messages (28).

In these circumstances, future oral cancer awareness pro-
grams should be tailored to the target audience and based
on longer-term, multi-faceted approaches (25) that con-
sider the social determinants of the disease and include ad-
equate instruments for assessment. Systematised, oppor-
tunistic health education in clinical settings may also offer
advantages over individual conventional approaches (29).

Conclusions

It is concluded that general population has low aware-
ness of oral cancer with poor knowledge of risk factors
and main alarm signs. In addition, laypersons in the risk
group scored lower values in the main variables ana-
lysed; even those highly educated showed insufficient
awareness and knowledge of oral cancer. Thus, there is
a clear need for educational interventions tailored to the
target audience and aimed at increasing knowledge and
awareness of oral cancer to promote primary prevention
oforal cancerand minimising the time interval of patients
with symptomatic oral cancer in their path to treatment.

References

1. Ghantous Y, Abu Elnaaj I. Global incidence and risk factors of oral
cancer. Haeefuah. 2017;156:645-49.

2. Conway D, Purkayastha M, Chestnutt I. The changing epidemiol-
ogy of oral cancer: definitions, trends, and risk factors. Br Dent J.
2018;225:867-73.

3. Fitzmaurice C, Abate D, Abbasi N, Abbastabar H, Abd-Allah F,
Abdel-Rahman O, et al. Global, Regional, and National Cancer In-
cidence, Mortality, Years of Life Lost, Years Lived With Disability,
and Disability-Adjusted Life-Years for 29 Cancer Groups, 1990 to
2017: A Systematic Analysis for the Global Burden of Disease Study.
JAMA Oncol. 2019;5:1749-68.

4. Rogers SN, Pabla R, McSorley A, Lowe D, Brown JS, Vaughan
ED. An assessment of deprivation as a factor in the delays in presen-
tation, diagnosis and treatment in patients with oral and oropharyn-
geal squamous cell carcinoma. Oral Oncol. 2007;43:648-55.

5. Seoane J, Takkouche B, Varela-Centelles P, Tomas I, Seoane-
Romero JM. Impact of delay in diagnosis on survival to head and
neck carcinomas: a systematic review with meta-analysis. Clin Oto-
laryngol. 2012;37:99-106.



Med Oral Patol Oral Cir Bucal. 2021 Jul 1;26 (4):e518-25.

6. Varela-Centelles P, Seoane J, Lopez-Cedrin JL, Fernandez-
Sanroman J, Garcia-Martin JM, Takkouche B, et al. The length of
patient and primary care time interval in the pathways to treatment
in symptomatic oral cancer. A quantitative systematic review. Clin
Otolaryngol. 2018;43:164-71.

7. Smith LK, Pope C, Botha JL. Patient’s help seeking experiences
and delay in cancer presentation: a qualitative synthesis. Lancet.
2005;366:825-31.

8. World Health Organization. Control of oral cancer in developing
countries. A WHO meeting. Bull World Health Organ. 1984;62:817-30.
9. West R, Alkhatib MN, McNeill A, Bedi R. Awareness of mouth
cancer in Great Britain. Br Dent J. 2006;200:167-9.

10. Monteiro LS, Warnakulasuriya S, Cadilhe S, Sousa D, Trancoso
PF, Antunes L, etal. Oral cancer awareness and knowledge among res-
idents in the Oporto city, Portugal. J Invest Clin Dent. 2016;7:294-303.
11. Varela-Centelles P, Estany-Gestal A, Bugarin-Gonzalez R, Seo-
ane-Romero J. Oral cancer awareness in Spain: a pilot study. Oral
Dis. 2018;24:124-7.

12. Rogers SN, Hunter R, Lowe D. Awareness of oral cancer in the
Mersey region. Br J Oral Maxillofac Surg. 2011;49:176-81.

13. Vandenbroucke JP, Von Elm E, Altman DG, Gotzsche PC, Mul-
row CD, Pocock SJ, et al. Strengthening the reporting of observa-
tional studies in epidemiology (STROBE): explanation and elabora-
tion [Spanish]. Gaceta Sanitaria. 2009;23:158-86.

14. Hertrampf K, Wenz HJ, Koller M, Wiltfang J. Public aware-
ness about prevention and early detection of oral cancer: A popu-
lation-based study in Northern Germany. J Craniomaxillofac Surg.
2012;40:¢82-6.

15. Warnakulasuriya S, Harris KC, Scarrott DM, Watt R, Gelbier S,
Peters TJ, et al. An alarming lack of public awareness towards oral
cancer. Br Dent J. 1999;187:319-22.

16. Humphris GM, Freeman R, Clarke HM. Risk perception of oral
cancer in smokers attending primary care: a randomized controlled
trial. Oral Oncol. 2004;40:916-24.

17. Blow W1J. Alcohol and cancer. Cancer Res. 1992;52:2119s-23s.
18. Hussein AA, Helder MN, de Visscher JG, Leemans CR,
Braakhuis BJ, de Vet HCW, et al. Global incidence of oral and oro-
pharynx cancer in patients younger than 45 years versus older pa-
tients: a systematic review. Eur J Cancer. 2017;82:115-27.

19. Villa A, Villa C, Abati S. Oral cancer and oral erythroplakia: an
update and implication for clinicians. Aust Dent J. 2011;56:253-6.
20. Brunello G, Fort N, Schneeweis N, Winter-Ebmer R. The causal
effect of education on health: what is the role of health behaviors?
Health Econ. 2016;25:314-36.

21. Dalton SO, Schuz J, Engholm G, Johansen C, Kjaer SK, Steding-
Jensen M, et al. Social inequality in incidence of and survival from
cancer in a population-based study in Denmark, 1994-2003: sum-
mary of findings. Eur J Cancer. 2008;44:2074-85.

22. Conway DI, Petticrew M, Marlborough H, Berthiller J, Hashibe
M, McPherson LM. Socioeconomic inequalities and oral cancer risk:
a systematic review and meta-analysis of cause-control studies. Int J
Cancer. 2008;122:2811-9.

e525

Oral cancer awareness

23. McConaughy FL, Toevs SE, Lukken KM. Adult clients’ recall
of oral health education services received in private practice. ] Dent
Hyg. 1995;69:202-11.

24. Allard RHB. Tobacco and oral health: attitudes and opinions of
European dentists; a report of the EU working group on tobacco and
oral health. Int Dent J. 2000;50:99-102.

25. Macpherson LMD. Raising awareness of oral cancer form a pub-
lic and health professional perspective. Br Dent J. 2018;225:809-14.
26. Austoker J, Bankhead C, Forbes LJ, Atkins L, Martin F, Robb K,
et al. Interventions to promote cancer awareness and early presenta-
tion: a systematic review. Br J Cancer. 2009;101:S31-9.

27. Wakefield MA, Loken B, Hornik RC. Use of mass media cam-
paigns to change health behavior. Lancet. 2010;376:1261-71.

28. Casey GM, Morris B, Burnell M, Parberry A, Singh N, Rosenthal
AN. Celebrities and screening: a measurable impact on high-grade
cervical neoplasia diagnosis from the “Jade Goody effect” in the UK.
Br J Cancer. 2013;109:1192-7.

29. Randall CL. On motivational interviewing for oral health promo-
tion: state of the field and future directions. JDR Clin Trans Res.
2018;3:376-7.

Funding

This study was supported by a grant from the Health Research In-
stitution Foundation of Santiago de Compostela (FIDIS), formerly
The Ramon Dominguez Foundation R+D+i Biomedical Research
and Development: “Call for Aids to Biomedical Research 2014 San-
tiago de Compostela. Spain. The funding source had no role in study
design, in the collection, analysis and interpretation of data; in the
writing of the report; and in the decision to submit the article for
publication.

Conflict of interest
The authors report no conflict of interest related to this study.

Ethics

The study protocol was approved by the Santiago-Lugo Committee
for Ethics in Research (number 2014/600). This investigation com-
plied with the Spanish regulations and the Helsinki Declaration on
ethical principles for medical research involving human subjects.

Authors contributions

All authors contributed equally to this investigation. Drs Varela-
Centelles, Seoane, Estany-Gestal, Blanco-Hortas, and Seoane-
Romero conceived the study and designed the investigation with the
collaboration of Dr Garcia-Pola and Ms Ulloa-Morales. Data acquisi-
tion was coordinated by Drs Garcia-Pola, Seoane, Seoane-Romero,
and Ms Ulloa-Morales. Drs Seoane, Blanco-Hortas, Estany-Gestal,
and Varela-Centelles focused on data analysis and interpretation
with the participation of Ms Ulloa-Morales and Drs Garcia-Pola and
Seoane-Romero. The manuscript was drafted by Drs Garcia-Pola,
Seoane, Estany-Gestal and Varela-Centelles. All authors critically
reviewed all drafts of the manuscript and approved its final version.



