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BACKGROUND: Opinions, knowledge, behaviours and

attitudes of general dental practitioners on oral cancer

prevention and detection have been reported from many

countries. However, experiences and skills of oral cancer

detection have not been evaluated systematically.

OBJECTIVE: To obtain information on behaviours of

screening and ability to correctly detect oral cancer and

precancer among general dentists (GDP) in North-west-

ern Spain.

SUBJECTS AND METHODS: Thirty-two randomly

selected GDPs completed questionnaires and then clas-

sified 50 projected images of clinical lesions, into cancer,

precancer or benign lesions.

RESULTS: 87.5% reported conducting routine oral

examinations, 84.4% provided routine advice to their

subjects for risk modifications and 84.4% claimed to

biopsy a suspected oral mucosal lesion that they detected

in practice. In a quasi research setting using clinical slides,

the sensitivity of visual diagnosis of a cancerous lesion was

61.4% and precancer 59.5%. The diagnostic accuracy

reported here is lower than what is already reported by

evaluation of published screening programmes by den-

tists.

CONCLUSIONS: Our data from Spain suggest a need for

improving the diagnostic ability of GDPs in the visual

detection of oral cancer/precancer by strengthening

continuing professional education.
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Introduction

An increasing trend in oral cancer mortality has been
observed in several countries of Western, Central and
Eastern Europe (Hill et al, 1991; Macfarlane et al, 1994;
Parkin et al, 1997; Moore et al, 2000). In Spain, death
registers are available since the beginning of the Twen-
tieth Century and show a substantial annual increase in
oral cancer mortality for males (25% increase from 1975
to 1994) and a less marked increment for females (9%
increase in the same period) (Nieto and Ruiz-Ramos,
2002; López-Abente et al, 1996; Izarzugaza et al, 2001).
These figures make oral cancer in Spain a major public
health issue.

Early diagnosis is a foremost step for reducing cancer
mortality (Boyle et al, 2003), as identification of smaller
lesions allows less aggressive and debilitating treat-
ments. Unfortunately, diagnosis is often made in
advanced stages (III or IV) of the disease and, thus
the prognosis is poor and the morbidity and mortality
high (Sankaranarayanan et al, 1990; Rubright et al,
1996; De Faria et al, 2003).

Despite the need for randomized controlled trials
(RCTs) (Rodrigues et al, 1998; Kujan et al, 2003), case-
finding studies suggest that oral screening results in
improved survival and reduced morbidity (Smart, 1993).
A recent RCT has shown a significant reduction in
mortality following visual screening with a mortality
ratio of 0.57 (95% CI 0.35–0.93) in male tobacco and
alcohol users (Sankaranayanan, for the Trivandrum
Oral Cancer Screening Study Group, 2005). However,
screening programmes for oral cancer in the general
population have a limited value because of the low
compliance of the subject screened to attend screening
or follow-up (Ikeda et al, 1995; Warnakulasuriya et al,
1998; Downer et al, 2004) and to the low prevalence of
the disease in many European countries resulting in
reduced detection rate of the disease. These shortcom-
ings can be overcome by opportunistical screening
during routine dental or medical check-ups (Smart,
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1993; Jullien et al, 1995a; Warnakulasuriya and John-
son, 1996; Lim et al, 2003) or by industrial screening
(Field et al, 1995; Nagao et al, 2002; Nagao and
Warnakulasuriya, 2003). Dental professionals have an
important role in both, primary prevention of oral
cancer by inducing healthy life styles and secondary
prevention by detecting oral cancer or its precursor
lesions at early stages (Seoane et al, 1997a; Parkin et al,
1999; Gansky et al, 2002; Sanchez et al, 2003).

Information on Spanish dental students indicates
their opinions, experience and knowledge on oral
cancer is scarce (Jaber et al, 1997; Seoane et al,
1997b). Furthermore there are reports on the incon-
sistencies among dental practitioners’ level of know-
ledge of oral cancer in North-western Spain (Seoane
et al, 1999).

The aim of this study was to evaluate the experience,
skills and the level of accuracy of the GDPs working for
the National Health Service in North-western Spain as
examiners for opportunistic screening of oral precancer
and malignant lesions. This information serves as a
baseline to ascertain educational needs among GDPs in
this area.

Subjects and methods

To evaluate the clinical competence of GDPs as oral
cancer examiners, a descriptive, cross-sectional study
was designed that combined the study of attitudes and
diagnostic accuracy. This was a mixed questionnaire
(attitudes-clinical cases) that consisted of 12 items –
eliciting experience with, knowledge of, and opinions
about oral cancer (Seoane et al, 1999; available on
request from the author) and visual verification of 50
clinical cases including seven typical and early oral
cancers (SCCs) and 12 oral precancers together with 31
benign lesions selected (Table 1) according to its pre-
valence among Spanish general population (leukoplakia
1.6%; oral lichen planus 3.2%; frictional lesions 7.5%;
traumatic ulcer 7.1%, denture induced hyperplasia
5.2%; plicated tongue 3.9%; angular cheilitis 2.9%;
fibrous hyperplasia 2.6%; recurrent aphtae 1.9%)
(Garcia-Pola et al, 2002). The clinical cases were

pathologically verified and the information provided
consisted of an image, and clinical notes of each case.
This included age and sex of the patients, location,
clinical symptoms, time of evolution and behaviour of
the lesions, as well as, semiological data related to
palpation. Along with an image of each lesion, the
surrounding tissues were also included. Clinical photo-
graphs were obtained by means of a Yashica (Kyocera
Corp. Denville, NJ, USA) dental eye II camera, num-
bered and each slide randomly projected for 30 s, by
means of a Kodak Ektapro 5000 projector (Eastman
Kodak Co., Rochester, NY, USA) on a 2 · 2 screen in a
seminar room where the GDPS seated within an area of
30� considered from the projection axis. Evaluation was
on an anonymous answer sheet where the GDP had to
choose one of three possible responses: oral cancer,
precancerous lesion/condition or benign lesion. Data for
each parameter were determined on a two category
bases (oral cancer vs other lesions) and (oral cancer and
precancer vs other lesions).

In January 2004 this questionnaire and the image test
was applied to 32 randomly selected general dentists
(GDPs) out of the 70 GDPs working at the primary care
network of the National Health System in Galicia
(SERGAS).

The results were entered in a database (dBase IV) and
analysed by means of a statistical package (SPSS/PC+,
SPSS Inc. Chicago, Ills, USA). Sensitivity, specificity,
percentage of total agreement (concordance) and index
of wrong classifications for each GDP were obtained, as
well as, statistical indices for position and spread. The
Kappa coefficient of agreement was also obtained for
each GDP considering their three responses. The signi-
ficance level chosen for all test was 5%.

Results

The sample of GDPs (n ¼ 32) had been in practice for
9.1 (±5.9) years and they claimed to have diagnosed on
average about 5.1 (±6.3) oral cancers throughout their
professional life. Most respondents (87.5%) had wit-
nessed at least one oral cancer. The GDPs estimated as
reasonable a delay of 6 (±6.5) days when referring a
patient with a suspected oral cancer.

In terms of oral cancer prevention, 87.5% of the
respondents reported performing routine examinations
of oral soft tissues during clinical practice. Most of them
(84.4%) claimed to inform their patients about the
benefits of avoiding excess alcohol and cessation of
tobacco consumption as a way to prevent oral cancer.
Most of the respondents (84.4%) considered biopsy to
be a procedure that should be undertaken on a routine
basis in dental surgeries and 50% had undertaken at
least one biopsy per year to confirm or rule out oral
cancer. Biopsy performed with scalpel was the most
frequently performed procedure for oral biopsy (96.9%)
and only 9.4% of the respondents used toluidine blue as
a screening method or as an ancillary procedure before
taking a biopsy.

Diagnostic sensitivity of the GDPs for oral cancer
detection was 61.4 and specificity of 86.5 (Table 2).

Table 1 Categories of clinical cases (n ¼ 50) included in the test
package

Groups of pathologies Clinical cases Number (n) (%)

I. Oral cancer Squamous cell carcinoma 7 14
II. Oral precancers Oral leukoplakia 2 4

Oral erytroplakia 1 2
Actinic cheilitis/keratosis 4 8
Oral lichen planus 3 6
Plumer–Vinson syndrome 1 2
Epidermolysis bullosa 1 2

III. Benign lesions Frictional lesion 7 14
Traumatic ulcer 7 14
Denture-induced hyperplasia 6 12
Plicated tongue 3 6
Angular cheilitis 3 6
Fibrous hyperplasia 3 6
Recurrent aphthous ulcer 2 4
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Diagnostic sensitivity for oral cancer and precancer vs
benign lesions was 57.8 and specificity of 53.0 (Table 3).
Diagnostic sensitivity for oral precancer alone was 59.5,
specificity of 73.2 (Table 4). The mean concordance
between GDPs’ diagnoses and clinical cases was poor,
yielding a Kappa statistic of 0.25 (±0.14).

Discussion

The clinical and pathological stage at diagnosis is the
most important prognostic indicator for oral squa-
mous cell carcinoma (Jones, 1994; Greenlee et al, 2000;
Warnakulasuriya and van der Waal, 2004). Unfortu-
nately, almost half of intraoral cancers are diagnosed
late (stage III or IV), with 5-year survival rates
ranging from 20% to 50% depending on the location
of the tumour (Holmes et al, 2003). In Northwest
Spain, 51.1% of the oral cancers showed advanced
disease at the time of diagnosis (Varela-Centelles et al,
2002). This might be due to an unawareness of the
majority of the population regarding the potential
malignancy of oral lesions (patients’ delay), to an
inaccurate diagnosis by the health professional and to
delay in referral for treatment (Dimitroulis et al, 1992;
Allison et al, 1998).

Some reports indicated that professional delay was
longer for patients referred by dentists than by physi-
cians (Scully et al, 1986; Kowalski et al, 1994). In this

study, respondents estimated reasonable mean 6-day
delay for referring patients with a suspected oral cancer.
Large standard deviation noted (6 + 6.5) suggest
marked variation among dentists, some referring imme-
diately, others taking a week or two to do so. Paradox-
ically, other reports showed no significant association
between the delay experienced by the patient and the
type of professional involved in initial referral (Wildt
et al, 1995). However, several reports support the
emerging opinion that asymptomatic cancers are more
likely to be detected in a dental setting, and a dental care
provider is more likely to detect a lesion during a routine
appointment than a medical provider (Gellrich et al,
2003; Holmes et al, 2003; Lim et al, 2003).

Screening by GDPs is a significant step forward in the
efforts to decrease morbidity and mortality resulting
from oral cancers (Schnetler, 1992; Zakrzewska et al,
1993; Warnakulasuriya and Johnson, 1996; Horowitz,
2003). This view is reinforced by the knowledge that
regular dental care has been associated with earlier
diagnosis of oral cancer (Elwood and Gallagher, 1985;
Gellrich et al, 2003). The weakness of the opportunistic
mucosal screen as part of a routine dental examination
in general dental practices is that it would not include
the population who do not regularly attend the dentist.
This group is as high as 17% in Spain (Galluci and
Tejerina-Diaz, 2003) and could be high as 45% in GB
(Nuttal et al, 2001).

Previous reports have used survey type questionnaires
to evaluate dentists’ ability to diagnose and make proper
referral for treatment of oral and oropharyngeal cancers
(Horowitz et al, 2000b; Yellowitz et al, 2000). These
reports provide data on perceptions and knowledge
regarding oral cancer, but they do not inform on how
skilled dentists were at screening and detecting these
cancers (Holmes et al, 2003). The tests of knowledge are
surely important, but they are also incomplete tools to
evaluate competence in a professional task (Miller, 1992;
Martı́n-Fernandez et al, 2001). In this study, a mixed
questionnaire and an image detection approach was
applied to assess attitudinal profiles and diagnostic
ability of oral cancer. Previous reports have described
the existence of a wide gap between opinions and
knowledge vs attitudes and professional competence
(Horowitz et al, 2000a; Yellowitz et al, 2000; Alonge
and Narendran, 2003).

Most respondents (87.5%) declared to perform sys-
tematic reviews of oral soft tissues to rule out oral
cancer, in agreement with most of their colleages in
Europe and the USA (83–86%) (Yellowitz and Good-
man, 1995; Warnakulasuriya and Johnson, 1999). The
optimal frequency of routine examinations for oral
cancer detection is unknown (Nagao and Warn-
akulasuriya, 2003). There is wide agreement on the need
to provide oral cancer examinations annually for
patients of 40 years of age and older (Horowitz et al,
2000b; Alonge and Narendran, 2003). Taking into
account new aetiological agents, risk factors modifica-
tions and the results of the Spanish oral cancer mortality
reports that concur increasing incidence and mortality in
young persons (Martı́n-Granizo et al, 1997; Mackenzie

Table 2 Level of accuracy of GDPs in the diagnosis of malignant oral
lesions

Variable Mean s.d. Minimun Maximun n

Sensitivity 61.4 0.1 43.0 86.0 32
Specificity 86.5 6.7 74.0 95.0 32
Wrong classification 17.1 5.3 12.0 28.0 32

s.d., standard deviation.

Table 3 Level of accuracy of GDPs in the diagnosis of oral cancer and
precancer vs benign lesions

Variable Mean s.d. Minimun Maximun n

Sensitivity 57.8 0.1 37.0 79.0 32
Specificity 53.0 0.1 29.0 74.0 32
Wrong classification 45.6 0.1 32.0 64.0 32

s.d., standard deviation.

Table 4 Level of accuracy of GDPs in the diagnosis of premalignant
oral lesions

Variable Mean s.d. Minimun Maximun n

Sensitivity 59.5 0.1 16.0 83.0 32
Specificity 73.2 9.7 50.0 89.0 32

See Table 1 for categories of clinical cases included in the test package.
s.d., standard deviation.
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et al, 2000), the range of ages for systematic oral
examination should be broaden.

The GDPs are in a good position to advise patients of
ways to prevent oral cancer (stop tobacco and moderate
alcohol consumption) (La Vecchia and Boyle, 1993).
Tobacco use is the most important risk factor for oral
cancer in Spain (the odds ratio: 6–20 cigarettes day)1 is
3.1) (Moreno-Lopez et al, 2000), and cessation of
smoking habit eliminates the increased risk within 5–
10 years (Johnson and Bain, 2000; Boyle et al, 2003).
Despite these facts, tobacco cessation counselling is not
a routine part of dental practice (Dolan et al, 1997;
Warnakulasuriya and Johnson, 1999). It is worthy to
note that this preventive attitude in north-west Spain
seems to have increased since 1997 (69.9% vs 84.4%)
(Seoane et al, 1999). Signs of improvement on tobacco
cessation activities by UK dentists in primary care
setting were also reported recently (Lowe et al, 2005).

The ability to reduce diagnostic delay and legal
reasons support the concept that any observed suspici-
ous mucosal lesions must be sampled and submitted to
an oral and maxillofacial pathologist for evaluation
(Sciubba, 2001; Lydiatt, 2002; Seoane et al, 2004).
However, the number of primary care dentists who
offer oral biopsy either on a routine or selective bases is
scarce in Europe (Cowan et al, 1995; Warnakulasuriya
and Johnson, 1999). In the north-west of Spain, after an
intervention funded by the Regional Government, up to
a 50% of the GDPs now perform diagnostic biopsies.
This was a 2-year programme (2001–2003) that included
a course on systematic oral examination, indications and
technique of oral biopsy, alert and referral, counselling
on diet and on alcohol and tobacco cessation. Further-
more 2-h diagnostic seminars were held where oral
cancer was discussed, together with other lesions of
similar clinical appearance that should be considered in
differential diagnosis of oral cancer. A manual with
images and numerous modules and diagnostic criteria
for oral cancer and precancer detection was also
supplied to the participants.

There is evidence that oral visual inspection by
providers trained to detect oral cancer can improve
stage at diagnosis. (Warnakulasuriya and Nanayakkara,
1991; Field et al, 1995; Jullien et al, 1995b; Rodrigues
et al, 1998; Sankaranarayanan, et al 2002). It is generally
accepted that a sensitivity of agreement higher than 80%
is acceptable for systematic screening of oral cancer
(Ikeda et al, 1994). However, adequate concordance
values often hide low values especially as the derived
sensitivity values ranged from 0.60 to 0.95 (Jullien et al,
1995b; Moles et al, 2002; Kujan et al, 2003). The
weighted pooled value of sensitivity for oral cancer
detection among seven studies was reported at 0.796
(95% CI 0.594–0.912) (Moles et al, 2002). Sensitivity
reflects the ability of the examiner to make a correct
positive detection. In this study, 61.4% of malignant
lesions were classified as such by GDPs. For precancers
shown the level of sensitivity was slightly lower (59.5%).

It is not surprising that larger oral cancers were
diagnosed more easily than smaller lesions (Onizawa
et al, 2003), diagnostic delays are linked to carcinomas

that appear to be seemingly innocent alterations, in
the form of focal colour change without surface
textural change or small and ulcerated lesions errone-
ously diagnosed as aphthae or traumatic ulcers
(Sciubba, 2001; Onizawa et al, 2003). These determin-
ants seem to explain the low sensitivity for the visual
diagnosis of oral cancer/benign lesions. Given the
enormous resource implications of seeing all patients
with an urgent cancer referral preferably within
2 weeks by a hospital consultant as laid out by Nice
guidelines in the UK (NICE 2005), our results raise a
number of important points.

A wrong answer of mistaking precancerous lesion/
condition as oral cancer can be considered better than a
wrong answer of mistaking precancerous lesion/condi-
tion as benign lesion. However, we have obtained a high
number of wrong classifications when we grouped oral
cancer and precancer vs benign lesions. This may
indicate that the dentists may ignore high-risk lesions
if they diagnose and consider these as benign. Further
continuing professional training of GDPs on high-risk
mucosal lesions is recommended.

Spanish GDPs have demonstrated difficulties in
classifying white lesions correctly (leukoplakia and
lichen planus vs frictional lesions). A further clarifica-
tion of the WHO classification of oral white lesions and
particularly on the correct use of the term leukoplakia is
timely. Moreover Plummer–Vinson syndrome and epi-
dermolysis bullosa are very rare disorders in Spain, so
their inclusion in the visual evaluation tests may have
induced a low sensitivity and diagnostic specificity,
which may partially explain the better results obtained
by the same sample of GDPs for the cancerous lesions in
comparison with those achieved for precancerous
lesions/conditions. One limitation in the slide set used
(Table 1) was lack of candida-associated oral lesions in
the testing set.

It is an educational objective related to secondary
prevention of oral cancer to increase efficacy in screen-
ing for precancerous lesions/conditions (Seoane et al,
1997b). To achieve this goal, it is mandatory to train
GDPs who are motivated and capable of performing a
full mouth examination focused on neoplastic and
precancerous pathologies.

The data reported highlight the need for increasing
diagnostic sensitivity by establishing educational inter-
ventions that make GDPs �experts in visual diagnosis’ of
oral cancer and precancer, and in undertaking incisional
biopsies of suspected malignant lesions with atypical
presentation. It also seems necessary to organize specific
training that reinforces knowledge of GDPs and their
preventive attitudes towards oral cancer.
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Cáncer: Madrid.

Lowe JC, Johnson NW, Warnakulasuriya KAAS (2005).
Tobacco cessation activities of UK dentists in primary care:
signs of improvement. Br Dent J (in press).

Lydiatt DD (2002). Cancer of the oral cavity and medical
malpractice. Laryngoscope 112: 816–819.

Macfarlane GJ, Boyle P, Svstifeeva TV et al (1994). Rising
trends of oral cancer mortality among males worldwide. The
return of and old public health problem. Cancer Causes and
Control 5: 259–265.

Mackenzie J, Ah-See K, Thakker N et al (2000). Increasing
incidence of oral cancer amongst young persons; what is the
aetiology? Oral Oncol 36: 387–389.

Martı́n-Fernandez J, Martinez-Marcos M, Ferrándiz-Santos J
(2001). Evaluación de la formación continuada: de la
satisfacción al impacto. A propósito de un programa
formativo en cirugı́a menor en un área de salud. Aten
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