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SUMMARY

Oral cancer is a public health problem responsible for 13% of deaths worldwide in 2008 and 
screening programs can be useful to detect individuals more vulnerable to the disease, improving 
its prognosis. 

Objectives. The aim of the present study was to evaluate oral cancer calibration (in lux and 
in vivo methodologies) and diagnosis processes performed by dental surgeons (DSs) of the public 
health system in São Paulo, Brazil. 

Material and methods. Thirty-three oral cancer photographs were examined during in lux 
calibration, while 560 individuals were examined during in vivo calibration. Oral conditions were 
coded as “0 – sound tissues”, “1 – buccal lesions without malignant potential” and “2 – buccal 
lesions with malignant potential”. The fi nal sample for oral cancer screening was composed of 
336 individuals, age-range 40 years or older. 

Results. Kappa values for interexaminer agreement were 0.67 and 0.45 for in lux and in vivo 
respectively. The accuracy of both methodologies was over 80%. Oral cancer screening revealed 
48 healthy individuals, 273 oral lesions coded as “1” and 12 oral lesions coded as “2”. 

Conclusion. In spite of the low reproducibility, the validity of the visual examination in oral 
cancer screening was satisfactory, showing its importance as part of preventive oral cancer pro-
grams and public health system campaigns.
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INTRODUCTION

Nowadays the cancer is a worldwide public 
health problem. Cancer was responsible for around 
13% of all deaths in the world in 2008. For the year 
2015, around 15 million new cases of cancer are 

expected. The estimated number of cancer deaths, 
for 2015, will be around 9 million (1).

In Brazil, cancer is one of the main causes of 
death in the entire nation. Around 518,510 new 
cases of cancer (men – 257,870; women – 260,640) 
are expected in 2012. For the year 2012, the 5 
most incident cancers expected among men are 
non-melanoma skin (63,000 new cases), prostate 
(60,000 new cases), lung (17,000 new cases), colon 
and rectal (14,000 new cases) and stomach (13,000 
new cases) cancer. Among women, the 5 most in-
cident cancers expected for the same year are non-
melanoma skin (71,000 new cases), breast (53,000 
new cases), uterine (18,000 new cases), colon and 
rectal (16,000 new cases) and lung (10,000 new 
cases) cancer (2).

In Brazil, there is growing concern about oral 
cancer. The population in the age-range of 30 years 
or older, who are tobacco-users, heavy drinkers, 
men, of low socio-economic status and with com-
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promised health status is at the highest risk of de-
veloping this disease (8). For the year 2012, 14,170 
new cases of oral cancer are expected in Brazil 
(men – 9,990; women – 4,180). Approximately 
4,430 (men – 3170; women – 1260) and 1,330 
(men – 970; women – 360) new cases of oral cancer 
are expected for the year 2012 in the state and the 
city of São Paulo, respectively (2).

The Brazilian strategies for oral cancer preven-
tion consist of health programs that target tobacco 
and alcohol users. These programs are conducted 
by multidisciplinary Primary Health Care (PHC) 
teams of the Brazilian National Health Service 
(SUS), seeking integral health promotion (3, 4). 
A secondary strategy for oral cancer prevention, 
also conducted by PHC includes meticulous visual 
examination of the oral cavity seeking to identify 
precancerous lesions and asymptomatic tumors. The 
prognosis of oral cancer depends directly on its early 
detection (3, 5).

When oral cancer is diagnosed, death occurs 
within 12 months after the diagnosis in 50% of the 
subjects with this condition in North, Central and 
South America and the Caribbean region. Another 
10% to 20% of the 5-year survivors will die pre-
maturely from cancer. So cancer prevention and its 
early diagnosis are strategies widely used to control 
the burden of this disease (2, 6).

In the public health system of São Paulo, one of 
the largest cities in Latin America, cancer diagnosis 
has recently been routinely performed. In the period 
between 1998 and 2000, the Social Organization 
Santa Marcelina (SOSM) was the pioneer in the 
development of oral health promotion, prevention 
and recovery activities based on oral disease screen-
ing, in association with the Secretary of Health of 
the State of São Paulo, in the eastern area of the city 
of São Paulo (7).

Although oral cancer screening can be consid-
ered a positive strategy for its early diagnosis and 
treatment in populations, the personnel who perform 
oral examinations for screening programs need to 
be properly trained and calibrated (5). 

According to Biggar et al. (8) there are few 
international studies with large cohorts conducted 
on oral cancer screening and “a comprehensive com-
parison of these programs examining the techniques 
used and the screening results would be benefi cial 
in providing a more practical approach to strategy 
development and implementation of an oral cancer 
screening”. 

Therefore, the aim of the present study was 
to evaluate the oral cancer calibration process and 
diagnosis performed by dental surgeons (DSs) from 

the Basic Health Units of the Family Health Care 
Program (FBHU) 

MATERIAL AND METHODS

This study was conducted in accordance with 
Resolution No. 196/96 of the National Health 
Council of the Brazilian Ministry of Health, and 
No. 179/93 of the Dental Professional Ethical 
Code of the Brazilian Dental Council, after being 
approved by the Research Ethics Committee of the 
Secretary of Health of the city of São Paulo, Protocol 
No. 417/2009.

The participants were 39 DSs who worked in 
18 FBHU of SOSM, in the eastern zone of the city 
of São Paulo. These DSs were experienced in oral 
cancer screening, as they had been doing this work 
since 2004, when the city of São Paulo started its 
programs for training professionals in oral cancer 
diagnosis. However none of them were calibrated, 
and no evaluation of the agreement reached by these 
professionals had been performed up to that time (9).

The present study was composed of 3 stages: in 
lux and in vivo calibration and oral cancer screening 
in the population. A gold standard examiner (GSE), 
specialist in Semiology and with vast experience 
in oral cancer diagnosis, led the in lux and in vivo 
calibration stages. 

In lux calibration
This calibration was accomplished by 39 DSs, 

who examined photographs of 33 oral cancer lesions 
in different stages of development, for 1 minute 
each (10).

The total time of this stage, including training, 
discussions about clinical cases and the examiners’ 
calibration, conducted by a gold standard examiner, 
lasted 4 hours. Cohen’s Kappa (κ) was used to de-
termine the interexaminer agreement. The validity 
of this stage (sensitivity, specifi city, positive and 
negative predictive values and accuracy tests), was 
established by confronting the examiners’ diagnoses 
against the GSE’s diagnoses.

In vivo calibration process
Twenty-seven DSs participated in this stage. 

Twelve DSs from the previous stage, who attained 
the lowest interexaminer agreement were excluded 
at this stage. A convenience sample of 560 individu-
als in the age-range of 40 years and older, from 6 
FBHU that were invited to participate in the activity, 
was examined by the DSs and also by the GSE by 
means of meticulous visual inspection of the oral 
cavity (labial and buccal mucosa, retromolar area, 
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growing degree of diffi culty of the second method, 
in comparison with the fi rst calibration method. 
However, the Kappa values were below 0.80 (80%) 
for both calibration methods (Table 1).

A total of 95.361 individuals were examined at 
the oral cancer screening centers of the 18 FBHUs, 
from November 2009, through to December 2010. 
This examination detected oral lesions in 653 indi-
viduals, who were referred to the DSC. However, 
315 (48.2%) of these individuals did not present at 
the DSC, and were excluded from the study. Two 
individuals classifi ed under clinical condition “0 – 
sound tissues” did not meet the inclusion criterion 
for this study, and were also excluded. Thus, the 
fi nal sample was composed of 336 individuals clas-
sifi ed by the DSs, as code “1 – oral lesions without 
malignant potential” or code “2 – oral lesions with 
malignant potential”. The detailed diagnosis of the 
fi nal sample is presented in Table 2.

Table 2 shows some discrepancy between the 
DSs diagnosis and the GSE/Histopathological di-
agnosis. Of the 332 individuals coded as “1” by the 
DSs, 48 individuals were confi rmed as code “0” by 
the GS; 273 individuals were confi rmed as code 
“1” and 11 individuals were confi rmed as code “2”. 
Of the 4 individuals coded as “2” by the DSs, only 
one was confi rmed with this code by the GSE. The 
other 3 individuals were confi rmed as code “1” by 
the GSE (Table 2).

The 288 oral lesions confi rmed by GSE and/or 
histopathological examination expressed in Table 2 
are detailed in Table 3.

All the traumatic keratosis lesions detected by 
the visual examination performed by the GSE were 
confi rmed by the histopathological examination 
(Table 3).

DISCUSSION

In spite of the technological advancements in 
oral cancer diagnosis, visual examination continues 
to be an important diagnostic tool when examining 
a population at high risk for this disease. Its low 
fi nancial cost, low potential to produce discomfort 
to the individual examined, simple and easy-to-
perform technique are desirable characteristics in 
oral cancer screenings accomplished around the 

gingival, tongue, fl oor of mouth and hard palate), 
using a wooden spatula to withdrawn soft tissues 
carefully, under natural lighting.

Individuals with lesions suggestive of oral can-
cer, detected in this stage were referred to Dental 
Specialties Centers (DSC) in the city of São Paulo, 
where the cancer diagnosis was confi rmed or re-
futed by biopsies. True positive cases, confi rmed 
by histopathological examinations, were promptly 
sent to the head and neck cancer services of the city 
of São Paulo.

For study purposes the clinical conditions were 
coded as “0 – sound tissues”; “1 – oral lesions 
without malignant potential”; “2 – oral lesions with 
malignant potential”. 

As in the previous stage, reproducibility and 
validity were obtained.

Oral cancer screening
Oral cancer screening was performed by the 

27 DSs from the previous stage at the 18 FBHU in 
95.361 individuals (men = 42.404; women = 52.957) 
in the age-range of 40 years or older, examined 
between November of 2009 and December of 2010 
using an opportunistic and invitational approach (8). 
This screening was conducted in accordance with 
the World Health Organization’s recommendations 
and criteria to determine its validity (11). 

At the FBHU, the DSs performed an initial 
clinical examination, which is cheaper and non-
invasive. Individuals in whom lesions suggestive of 
oral cancer were detected at this examination, were 
referred to the Secondary Dental Care unit, where 
they were re-examined by professionals specialized 
in Semiology, who used histopathological examina-
tion to confi rm the DSs’ diagnosis. True positive 
cases of oral diseases were promptly sent to the 
head and neck cancer service of the municipality 
of São Paulo. 

RESULTS

The reproducibility and validity of the in lux 
and in vivo calibration stages are presented below.

The in lux calibration reproducibility and va-
lidity values were slightly higher than the values 
obtained in the in vivo calibration, showing the 
Table 1. In lux and in vivo calibration reproducibility and validity

Kappa Sensitivity Specifi city Positive predictive 
value

Negative predictive 
value

Accuracy

In lux calibration* 0.67 93.72 77.56 86.54 87.90 87.43
In vivo calibration** 0.45 52.14 90.44 61.42 86.61 81.78

* accomplished by 39 DSs in the year 2010; ** accomplished by 27 DSs in the year 2009.
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world. However there is no scientifi c evidence to 
support the effectiveness of oral cancer screenings 
in reducing mortality rates (3, 5, 12-15).

The visual examination of the oral cavity is 
highly infl uenced by the examiners’ subjectivity, 
experience and physical-emotional state. Therefore, 

the goal of previously calibrating these examiners 
is to reduce clinical disagreements among them 
(15, 16).

The low Kappa values for in lux (κ=0.67) and 
in vivo (κ=0.45) calibration in this study may refl ect 
the need to realize more training and calibration 
sessions for examiners involved in oral cancer 
screenings. In addition, these results may refl ect 
methodological fl aws in constituting the sample for 
the calibration process. The slightly higher value of 
the interexaminer agreement in lux in comparison 
with in vivo calibration is partially due to the intrin-
sic characteristic of each calibration method. Thus, 
the low Kappa values may not refl ect the real inter-
examiner agreement. Another factor to consider is 
that whereas part of the individuals’ clinical history 
is lost in the in lux calibration, direct observation 
of the clinical conditions is easier. In the in vivo 

calibration the situation is re-
versed; anamnesis is realized, 
however, it is more diffi cult 
to see clinical details in the 
oral cavity during the visual 
examination, because of the 
saliva and soft tissues having 
to be withdrawn. The absence 
of the intraexaminer agree-
ment calculation was a limita-
tion to be overcome in future 
oral cancer screenings (3, 17). 
Thus the reproducibility found 
for both calibration methods 
shows the need to implement 
methodological measures to 
achieve values of at least 80% 
(18).

The validity of visual ex-
amination is equally important 
to the results of oral cancer 
screening. In the present study, 
the validity was obtained at the 
in lux and in vivo calibration 
stages, showing satisfactory 
accuracy values, 87.43% and 
81.78%, respectively. Again 
the constitution of the sam-
ple examined, especially the 
prevalence of the disease in the 
population, may have played 
an important role in the sen-
sitivity, specificity, positive 
and negative predictive test 
values. In general, while under 
ideal examination conditions, 

Table 2. DSs X GSE/Histopathological oral cancer diag-
nosis, 2009/2010

Table 3. Distribution of confi rmed oral lesions

Clinical condition Oral lesion Diagnosis
GSE Histopatho-

logical
Code 1: oral lesions with-
out malignity potential

Hemangioma 6 –
Anatomical hyperplasia 1 –
Burning mouth syndrome 2 –
Fibroma 3 –
Nodule 1 –
Mucocele 1 –
Candidosis 6 –
Traumatic keratosis 11 11
Traumatic ulcer 1 –
Lymphomegaly 1 –
Cheilitis 2 –
Fibrous scar – 1
Lipoma 1 2
Papilloma 1 4
Bacterial Colony – 1
Infl ammatory process – 21
Giant cell granuloma – 1
Prosthesis trauma 33 –
Cyst 3 –
Adenoma – 2
Mucositis – 2
Infl ammatory fi brous 
hyperplasia

99 –

Other lesions 58 –
Code 2: oral lesions with 
malignity potential

Actinic Cheilitis 2 –
Erosive lichen planus 2 1
Oral cancer – 7
Total 234 54

Clinical condition DSs GSE/Histopathological
0 0 48
1 332 273

3
2 4 11

1
Total 336

GSE – gold standard examiner; DSs – dental surgeons.
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during in lux calibration, high sensitivity values 
are obtained to the detriment of the specifi city test; 
whereas under real conditions, during in vivo cali-
bration, the opposite occurs.

An additional limitation of this study was that 
reproducibility and validity tests were not performed 
at the stage of oral cancer screening. The reproduc-
ibility and validity values of the visual examination 
are evidence of the need to reinforce frequent training 
and continued health education programs for profes-
sionals working in the public health system (5, 19).

Although there is no strong scientifi c evidence 
to support or refute the use of visual examination 
or another diagnostic method (e.g. toluidine blue, 
fl uorescence imaging, brush biopsy) as an effective 
method for oral cancer screening to reduce mortality 
rates in the high-risk group (tobacco and/or alcohol 
users), the prevention and early diagnosis of oral 
cancer must be encouraged and accomplished by 
National Health Systems (5, 14, 15, 21).

In addition to the methodological issues in-
volved in the diagnostic methods in oral cancer 
screening programs, rigorous planning of the ac-
tions, an integrated and effective health system, as 
well an effi cient information system are needed in 
order for these programs to achieve some impact on 
the local nosological status (5).

The high abstention rates, such as those found 
in this study (48.4%), and the low adhesion of the 

population to these health programs must also be 
considered when planning oral cancer screenings 
(12). Biggar et al. (8) affi rmed that compliance with 
referrals after screening is a variable that depends on 
the way participants are recruited and that high risk 
subjects (men, heavy drinkers, smokers, the elderly) 
are less likely to participate in invitational studies. 
Therefore, a feasible solution to these problems is 
to adopt a common risk approach, and the imple-
mentation of active search strategies by primary 
health care professionals to identify new cases of 
oral cancer (3, 4, 22). To include oral cancer screen-
ings in other health programs or campaigns is also 
an opportune and cost-effective intervention (23).

A reproducible and valid visual examination 
allied to the factors listed above produces relevant 
information about oral cancer in a local population, 
and the fi ndings of this study point in this direction.

CONCLUSION

In spite of its low reproducibility, the validity 
of the visual examination in oral cancer screening 
was satisfactory, showing its importance as part of 
preventive oral cancer programs and campaigns in 
public health of the municipality of São Paulo, Bra-
zil. However additional studies measuring the real 
impact of oral health screenings on the reduction of 
mortality rates are necessary.
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