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Abstract 
Objective: The aim of the present study was to determine associations between the late diagnosis 
of oral cancer and demographic/clinical factors. A quantitative cross-sectional study was carried 
out in 2007. Material and Method: Oral tumors were recorded based on the TNM staging system, 
with T1 and T2 considered early diagnosis and T3 and T4 considered late diagnosis. Results: Pa-
tient age ranged from 30 to 105 years (mean: 64.7). Just over half of the patients (54.9%) resided 
in urban areas and approximately 1/4 (25.7%) had an agricultural occupation. The majority had 
smoking habits (89.9%) and consumed alcohol (62.5%). The most frequent tumor site was the 
tongue (42.4%), followed by the hard palate (19.2%) and lip (12.2%). The majority (70.1%) were 
in advanced stages (III and IV). A greater percentage of smokers were in advanced stages than 
non-smokers. The percentage of cases in the early stages was lowest when the tumor was located 
in the tongue (14.1%) and highest when located in the buccal mucosa (80.0%). Conclusion: The 
main causes of the late diagnosis of oral cancer are insufficient training on the part of physicians 
and dentists in the field of pathology, delays on the part of patients in seeking medical assistance 
and deficient access to quality medical care, reflecting the absence of preventive public health 
programs and an effective healthcare system. 
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1. Introduction 
Approximately 10% of the malignant tumors that occur in the human body are located in the mouth. Oral cancer 
has the sixth highest incidence among the different forms of cancer worldwide. Excluding skin cancer, oral can-
cer is the most common form of cancer in the head and neck region (38%), with predominance in the male 
gender, 75% of cases diagnosed in the seventh decade of life and 95% of cases classified as squamous cell car-
cinoma. Low survival rates underscore the need for greater care offered to patients with oral cancer in the Bra-
zilian population [1]. 

Brazil is one of the countries with the highest incidence of oral cancer in the world. Data from the Brazilian 
National Cancer Institute demonstrate an estimated incidence of 14,120 cases of mouth cancer in 2010 (10,330 
men and 3790 women). These data make oral cancer the fifth most frequent form of cancer among men and the 
sixth most frequent among women in the country. A total of 6214 deaths related to oral cancer were recorded in 
2008 (4898 men and 1316 women) [2]. 

Oral squamous cell carcinoma is the most common form of cancer in the oral cavity. However, differences are 
found between countries as well as between regions within a single country regarding the incidence of this con-
dition. This finding may stem from local differences in the prevalence of risk factors. Population-based studies 
addressing oral cancer and associated risk factors are scarce in Brazil [1]. 

It has been well established that the occurrence of oral cancer is directly associated with smoking habits and 
the consumption of alcoholic beverages [3]. Tobacco consumption is the major risk factor for the development 
of the disease. Individuals who smoke and consume alcoholic beverages have an increased risk of developing 
cancer of the mouth, pharynx and larynx. The consumption of the beverage mate, known in Brazil as chimarrão, 
is also considered a risk factor [4]. Despite discrepant results, the use of dentures and teeth in poor condition are 
not considered risk factors for oral cancer. In lip cancer, the most important factor is actinic radiation. The poss-
ible participation of viruses and oncogenes in oral carcinoma needs to be better established [5] [6]. 

The Brazilian National Cancer Care Policy (incorporated in Ordinance n˚ 2048 from September 3rd, 2009) de-
fines the broad-scoped control of cancer throughout the country and considers various components—from ac-
tions directed at prevention to high-complexity care—integrated in cancer care networks with the aim of reduc-
ing the incidence of cancer and associated mortality rates [2]. 

A number of researchers report that late diagnosis is the main problem related to oral cancer, generating higher 
morbidity/mortality rates. A growing number of patients arrive at healthcare services in advanced stages of the 
disease, with a subsequent reduced chance of effective, curative treatment [7]-[11]. According to Teixeira et al. 
[12], more than 50% of cases are diagnosed in advanced stages. Despite the fact that the mouth is easily ac-
cessed for the purposes of examination on the part of dentists, general physicians and even the patient himself/ 
herself (self-exam), allowing the early detection of suspected lesions, diagnosis in most cases is late [13] [14]. 

Early diagnosis is not necessarily easy, as both patients and healthcare professionals underestimate initial le-
sions, which are generally asymptomatic. This suggests that 1) physicians and dentists have gaps in their know-
ledge of pathology, 2) patients delay seeking medical assistance and 3) access to quality medical care is defi-
cient, reflecting the absence of preventive public health programs and an effective healthcare system [11]. 

The aim of the present study was to determine associations between the late diagnosis of oral cancer and de-
mographic/clinical factors in order to outline the profile of such patients. 

2. Material and Methods 
A quantitative, cross-sectional study was carried out throughout the year 2007 at the Cancer Hospital of Per-
nambuco, which is a reference hospital for the treatment of cancer in the state of Pernambuco (northeastern Bra-
zil). The sample was made up of 172 cases of oral cancer, which corresponded to all patients treated for this type 
of cancer at the hospital in 2007. The data were collected based on a retrospective survey of medical charts in 
the Head and Neck Sector. 

The socio-demographic variables investigated were gender, age, place of residence (urban or rural area) and 
lifestyle habits (smoking and alcohol consumption). The clinical data investigated were location of the tumor, 
type of treatment and clinical stage of the tumor. Tumors were recorded based on the TNM staging system, with 
T1 and T2 considered early diagnosis and T3 and T4 considered late diagnosis (advanced stages). 

For the data analysis, absolute and percentage distributions were determined, statistical measures were ob-
tained (mean, standard deviation and median values) and Pearson’s correlation coefficients were calculated (de-
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scriptive statistical methods). Either Pearson’s chi-square test or Fisher’s exact test was employed, when appro-
priate, with the level of significance set to 5% (p < 0.05). The Statistical Package for the Social Sciences (SPSS 
version 15) was used for entering the data and performing the statistical calculations.  

The present study involved a documental analysis of secondary data and received approval from the Human 
Research Ethics Committee of the Cancer Hospital of Pernambuco under process number 25/2009. 

3. Results 
A total of 172 patients were analyzed in the present study. Patient age ranged from 30 to 105 years (mean: 64.71; 
standard deviation: 14.81 years; median: 64.00 years; coefficient of variation: 22.89%). The majority of patients 
were male (71.5%). Just over half were from urban areas (54.9%). Approximately 1/4 (25.7%) had an agricul-
tural occupation and the rest had other occupations (69.7%); however, data on occupation were recorded only 
for 109 cases. The majority had smoking habits (89.9%) and consumed alcohol (62.5%); however, data on 
smoking and alcohol consumption were not recorded on 44 and 33 medical charts, respectively.  

Information on the stage of the disease was recorded on 147 charts. The largest percentage (44.2%) was clas-
sified as Stage IV, followed by Stage III (25.9%) and Stage II (19.0%). Thus, the majority was in the late stage 
(III and IV; 70.1%). Biopsy was incisional in most cases (97.1%). The most frequent tumor site was the tongue 
(42.4%), followed by the hard palate (19.2%) and lip (12.2%). The majority of patients underwent treatment 
(82.0%), the most frequent of which was radiotherapy (39.0%), followed by a combination of more than one 
type of treatment (31.2%) and surgery (21.3%). Death occurred in 17.4% of the patients. 

Table 1 displays the data on stage classification according to age, gender, occupation and place of residence. 
The percentage of the early stage was lowest among patients aged 50 to 69 years (20.6%) and was similar in the 
other two age groups. This percentage was higher among female patients (37.5% vs. 27.1%); lower among those 
with an agricultural occupation (24.2%) in comparison to those with other occupations (34.8%); and lower 
among those residing in rural areas (26.6%) than those residing in urban areas (32.9%). However, no statistically 
significant associations were found between stage classification and any of these variables (p > 0.05). 

Table 2 displays the data on stage classification according to smoking habits and alcohol consumption. The 
percentage of patients in the early stage was lower among those with smoking habits (26.1%) than those without 
this habit (60.0%) and was similar between those who consumed alcohol (26.8%) and those who did not 
(33.3%). Smoking habit was the only one of these two variables significantly associated with stage classification 
(p < 0.05; OR: 4.24; OR interval that excludes 1.00). 

Table 3 displays the data on stage classification according to type of biopsy, location of tumor, history of 
treatment, type of treatment and death. Stage classification was significantly associated with tumor site and type 
of treatment. The percentage of cases in the early stage was lowest when the tumor site was the tongue (14.1%) 
and highest when the site was the buccal mucosa (80.0%). Moreover, this percentage was lowest when the pa-
tient was submitted to radiotherapy/chemotherapy (19.6%) and highest when the treatment was surgery (64.3%). 

4. Discussion 
Most studies on the clinical-epidemiological characteristics of squamous cell carcinoma of the oral cavity offer 
similar prevalence data for men and individuals with smoking and drinking habits, with a mean age between the 
5th and 6th decades of life [10] [12] [15]. The profile of the present sample is similar to that described in the lite-
rature, as the patients were predominantly male (71.5%), aged 30 to 105 years (median: 64 years) and the major-
ity had smoking habits (89.9%) and consumed alcoholic beverages (62.5%).  

Oral cancer was diagnosed in the earlier stages more among women. This may be explained by differences 
reported in the literature between men and women with regard to health care [16]-[20]. According to the authors 
cited, women are generally more attentive to signs and symptoms of illness, which, together with a greater con-
cern for bodily care, makes this group seek care earlier in comparison to men.  

Soudry et al. [21] carried out a study to evaluate the possible effect of age on clinical behavior and survival in 
cases of squamous cell carcinoma of the tongue. The authors report that the tumor was in advanced stages 
among patients under 30 years of age and the pattern of the disease was different from that seen in the older age 
group, which may be attributed to biological behavior related to age or the delayed diagnosis of cancer. In the 
present study, patients between 50 and 69 years of age had the highest percentage of late diagnosis of oral can-
cer (79.4%), whereas this figure was 65.2% among patients under 49 years of age and 62.1% among those aged  
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Table 1. Stage classification according to age, gender, occupation and place of residence. 

Variable 

Stage  

p-value OR (95% CI) Early Late TOTAL 

n % n % n % 

• Age (years)         

Up 49 8 34.8 15 65.2 23 100.0 p(1) = 0.099 1.00 

50 to 69 13 20.6 50 79.4 63 100.0  0.49 (0.17 to 1.40) 

70 or older 22 37.9 36 62.1 58 100.0  1.15 (0.42 to 3.14) 

TOTAL 43 29.9 101 70.1 144 100.0   

• Gender         

Male  29 27.1 78 72.9 107 100.0 p(1) = 0.221 1.00 

Female  15 37.5 25 62.5 40 100.0  1.61 (0.75 to 3.48) 

TOTAL 44 29.9 103 70.1 147 100.0   

• Occupation         

Agriculture 6 24.0 19 76.0 25 100.0 p(1) = 0.322 1.00 

Other 23 34.8 43 65.2 66 100.0  1.69 (0.59 to 4.83) 

TOTAL 29 31.9 62 68.1 91 100.0   

• Place of residence         

Rural 17 26.6 47 73.4 64 100.0 p(1) = 0.410 1.00 

Urban 26 32.9 53 67.1 79 100.0  1.36 (0.66 to 2.80) 

TOTAL 43 30.1 100 69.9 143 100.0   
(1)Pearson’s chi-square test. 
 
Table 2. Stage classification according to smoking habits and alcohol consumption. 

Variable 

Stage  

p-value OR (95% CI) Early Late TOTAL 

n % n % n % 

• Smoking         

Yes 29 26.1 82 73.9 111 100.0 p(1) = 0.033* 1.00 

No 6 60.0 4 40.0 10 100.0  4.24 (1.12 to 16.10) 

TOTAL 35 28.9 86 71.1 121 100.0   

• Alcohol consumption         

Yes 19 26.8 52 73.2 71 100.0 p(2) = 0.458 1.00 

No 14 33.3 28 66.7 42 100.0  1.37 (0.60 to 3.14) 

TOTAL 33 29.2 80 70.8 113 100.0   
*Significant difference to 5.0%; (1)Fisher’s exact test; (2)Pearson’s chi-square test. 
 
70 years or older. The data in the present study were not conclusive with regard to the biological behavior of 
oral cancer in relation to age. However, the high percentages of late diagnosis in all three age groups clearly 
demonstrates a worrisome delay in initiating treatment among these patients, which may be due to the late dis-
covery of the tumor or delayed access to cancer treatment centers, which, above all, contributes to the high mor-
bidity-mortality rates associated with this disease. 
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Table 3. Stage classification according to type of biopsy, location of tumor, history of treatment, type of treatment and 
death. 

Variable 

Stage  

p-value OR (95% CI) Early Late TOTAL 

n % n % n % 

• Type of biopsy         

Incisional 43 30.5 98 69.5 141 100.0 p(1) = 1.000 ** 

Other (Excisional/Puncture) 1 20.0 4 80.0 5 100.0   

TOTAL 44 30.1 102 69.9 146 100.0   

• Location         

Tongue 9 14.1 55 85.9 64 100.0 p(1) = 0.001* ** 

Lip 9 50.0 9 50.0 18 100.0  ** 

Gingiva/Alveolar ridge 4 28.6 10 71.4 14 100.0  ** 

Floor of mouth 6 33.3 12 66.7 18 100.0  ** 

Hard palate 12 42.9 16 57.1 28 100.0  ** 

Buccal musosa 4 80.0 1 20.0 5 100.0  ** 

TOTAL 44 29.9 103 70.1 147 100.0   

• Treatment         

Yes 38 32.2 80 67.8 118 100.0 p(2) = 0.264 1.74 (0.65 to 4.65) 

No 6 21.4 22 78.6 28 100.0  1.00 

TOTAL 44 30.1 102 69.9 146 100.0   

• Type of treatment         

Radiotherapy/Chemotherapy 9 19.6 37 80.4 46 100.0 p(2) = 0.001* ** 

Surgery 18 64.3 10 35.7 28 100.0  ** 

Combination of more than one type 9 25.0 27 75.0 36 100.0  ** 

Palliative 2 25.0 6 75.0 8 100.0  ** 

TOTAL 38 32.2 80 67.8 118 100.0   

• Death         

Yes 5 20.0 20 80.0 25 100.0 p(2) = 0.234 1.00 

No 39 32.0 83 68.0 122 100.0  1.88 (0.66 to 5.38) 

TOTAL 44 29.9 103 70.1 147 100.0   
*Significant difference to 5.0%; **Not possible to determine due to very low frequencies; (1)Fisher’s exact test; (2)Pearson’s chi-square test. 
 

Dedivits et al. [15] report that a large proportion of tumors of the tongue (the most frequent site in the sample) 
and the oropharynx were in Stages III and IV (53% and 96% of cases, respectively). However, no statistically 
significant associations were found between stage classification and smoking habits, drinking habits or denture 
use. Kao et al. [22], Chen et al. [23] and Lo et al. [9] also report that 50% of cases of mouth cancer are discov-
ered late (Stages III and IV). Likewise, the majority of tumors in the present study were in Stages III and IV 
(70.1%). However, a significant association was found between smoking and stage of the tumor, as the majority 
of patients with smoking habits (73.9%) had a late diagnosis (Stages III and IV). There was also a statistically 
significant association between stage classification and tumor site, as tumors located on the tongue had the low-
est percentage of early diagnosis, whereas those located on the buccal mucosa were diagnosed earlier. 

The absence of an oral cancer care system in the majority of states in Brazil needs to be addressed imme-
diately. According to Borges et al. [10], the lack of such a system in the state of Mato Grosso theoretically con-
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tributes to the fact that patients with previously undiagnosed oral cancer present to the Mato Grosso Cancer 
Hospital in clinically advances stages of the disease. Leite and Koifman [24] analyzed the survival rate of pa-
tients with oral cancer at the Brazilian National Cancer Institute in Rio de Janeiro and found a correlation be-
tween clinical stage and mortality, as the mortality rate among patients in Stage I was 18.1%, with this figure 
rising to 65.4% among those in Stage 4. In the present study, 80% of the patients who died had late diagnoses 
(Stages III and IV). Such findings speak to the need for reflection regarding clinical approaches, access to diag-
noses and access to hospital care as well as technical-scientific knowledge on the part of healthcare profession-
als responsible for making the diagnosis of oral cancer. 

A growing number of cases of cancer have been identified in the state of Alagoas in a context of late diagno-
sis and little access to treatment. One hundred ten new cases of mouth cancer were diagnosed in 2008, with an 
increase in the number of patients with incurable cancer. Such patients are generally sent home, where they suf-
fer pain and other symptoms of the disease until their death [11]. Thus, the early detection of mouth cancer by 
the basic healthcare network should be seriously considered. According to Borges et al. [10], universal access to 
diagnostic means will enable early intervention in cases of oral cancer. 

The high percentages of cases of oral cancer diagnosed in late stages are a worldwide concern [25]-[29]. This 
situation leads to a higher mortality rate associated to this type of cancer in all countries, along with an increase 
in health-related expenditures, physical and psychological effects on patients submitted to mutilating treatment, 
operational difficulties with regard to the social rehabilitation of such patients, increased hospital stays and an 
increase in the demand for the different healthcare professionals involved in the multidisciplinary treatment re- 
quired for these patients. 

As the mouth is a site of easy access for both healthcare professionals and patients, lower percentage rates of 
the late diagnosis of oral cancer would be expected. This, however, is not the case. It is likely that a number of 
errors occur in the manner in which oral cancer is addressed in Brazil, especially with regard to the prevention 
and diagnosis of this disease. Conjecturing on the harsh reality of late diagnosis and its causes is not an easy task. 
Santos, Batista and Cangussu [11] suggest that physicians and dentists have gaps in their knowledge regarding 
the field of pathology, that patients delay in seeking medical assistance and that access to quality medical care is 
deficient, reflecting the absence of preventive public health programs and an effective healthcare system. 

5. Conclusion 
Greater attention to oral cancer should be given in the public healthcare system in Brazil, especially in the realm 
of primary care and prevention and the adequate training of healthcare professionals for the early diagnosis of 
potentially malignant tumors of the oral cavity. The public healthcare network should be capable of promptly 
treating such patients, thereby reducing the number of cases of advanced stages of the disease and allowing 
greater survival with an improved quality of life. 
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