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Abstract: Oral squamous cell carcinoma is the most common malignancy of the oral cavity. Although oral 

cancers are usually visible and accessible, delays in diagnosis are not uncommon. The aim of the present study 

was to characterize diagnostic delay of oral cancers in a cohort of Bulgarian patients. The mean total delay of 

oral cancer diagnosis was found to be 7.3 months (median 4 months) in 288 patients included in the study. It 

was possible to determine patient and professional delay in 52 cases. The mean patient delay in diagnosis was 

5.7 months (median 3 months) and the mean professional delay – 1.4 months (1 month). Diagnostic delay of 

oral cancer was found to be significantly associated with education levels of patients and with site of tumor 

within the oral cavity. In conclusion, a relatively long delay of oral cancer diagnosis was found possibly due to, 

among other factors, patients being less educated and tumors being less visible. 
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I. Introduction 
Oral squamous cell carcinoma is the most common malignancy of the oral cavity [1]. It is the eighth 

most common cancer worldwide [2]. In spite of advances in both medicine and technology there has been no 

improvement of survival rates in patients with oral cancer. Five-year survival rate has remained at around 50 % 

[2]. With known risk factors such as smoking and alcohol consumption, efforts have been aimed at prevention 

and early diagnosis. Unlike other malignancies oral cancers are usually visible and accessible and making an 

early diagnosis should not be a problem. The literature however has consistently demonstrated proof of delays in 

diagnosis of OSCC. Many authors have tried to elucidate why such unacceptable delays exist and what factors 

are responsible for them - patient, clinician, tumor, or socioeconomic factors, the ultimate aim being timely 

diagnosis, treatment and subsequently improved survival[3]. 

Therefore, the aim of the present retrospective study was to determine if and how much diagnosis of oral cancer 

was delayed in a cohort of Bulgarian patients and try to shed more light on possible contributing factors. 

 

II. Material And Methods 
The investigation was retrospective in nature. The clinical records of 16410 patients admitted to the 

Clinic of Maxillofacial surgery, University Hospital “St. George”, Plovdiv, Bulgaria, from 2004 till 2013 were 

reviewed. Patients with histologically proven diagnosis of oral cancer were identified and included. Patients 

diagnosed with recurrent or second primary tumor or with history of pre-existing oral potentially malignant 

disorder were excluded. Cases with no record of time of onset of symptoms were also excluded. The principal 

outcome variables were recorded according to the following definitions: 

- patient delay - time from the moment the patient became aware of the lesion or its symptoms until first visit 

to doctor - general dental or medical practitioner, or specialist; 

- professional delay - time from patient’s first visit to the doctor to the time definitive diagnosis was made; 

- total delay - time from patient’s first becoming aware of signs or symptoms until definitive diagnosis was 

made. 

Data was also collected about gender, age, level of education of patients (“secondary or higher” vs “no 

secondary or higher education”), marital status, smoking (smoker vs ex-smoker vs non-smoker) and alcohol 

consumption (yes vs no), site, size (T), stage and grade of differentiation of tumor, outpatient treatment of lesion 

before specialist referral. 

Descriptive statistics were used to characterize the patients and tumors. Kolmogorov-Smirnov test was 

used to assess normality of distribution. As only age had normal distribution, non-parametric tests (Mann-

Whitney U or Kruskal-Wallis H tests) were used for the other variables. Chi-square test was used to look for 

associations between delay variables and other factors, with level of significance at p < 0.05. SPSS statistics 

22.0 (Chicago, IL) was used for analysis. 
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III. Results 

Patient characteristics 

The total number of patients with histologically proven oral cancer for the 10-year period was 383. 

After applying the exclusion criteria there were 288 patients left and data about them analyzed. 

The mean age of the patients was 62.06 +/- 12.20, the youngest being 13 and the oldest - 93 years. 

Most of the patients were male - 80.2 % and only 19.8 % - female. 

Slightly more than half of the patients (57 %) had secondary or higher education (Figure 1). 

68.8 % of the patients were married. 

Two thirds of the patients were smokers at the time of diagnosis (67.5 %) (Figure 2). 

More than half confirmed regular intake of alcohol 63.6 %, compared to 36.4 % non-drinkers. 

Tumor characteristics 

The most commonly involved sites of oral cancer were lips and tongue, followed by floor of mouth, and gingiva 

(Figure 3).  

There were 18.4 % patients with T1 tumours, 30.6 % of them had T2 lesions, 13.9 % - T3, and 36.8 % - T4. The 

distribution according to stage differs - almost 43 % of the patients presented with stage IV disease (Figure 4).  

Most of the cancers were moderately (41.7 %) or well differentiated (31.6 %). 

In 29 patients there was information on record about the lesions having been treated by general dentist before 

referral and final diagnosis. Similarly, 26 patients associated the lesion with wearing dentures. 

Delay in treatment 

All 288 patients had information about the duration of signs or symptoms and thus total delay was noted. 

However, data about the first time they sought professional help was found only in 52 cases, based on which 

more specific patient and professional delays were calculated. The results are presented in table 1. 

All three variables (delays) were tested for associations with the different patient and tumour factors. 

No significant associations were found between delays in diagnosis and sex, age, marital status, TNM stage, 

grade of differentiation, smoking and alcohol consumption and treatment by dentist. 

Interestingly, there was significant difference in total delays of treatment between patients who had secondary or 

higher education and those who did not (5.3 months vs. 9 months). Besides, non-parametric testing revealed 

significant differences in delays of diagnosis depending on the site of the oral cancer (Table 2). 

   

 

IV. Discussion 

The present study found relatively long mean total delay of oral cancer diagnosis - 7.3 months. It was 

longer than another study from Bulgaria by Stanimirov P (2013) where delay was 4 months[4]. Although the 

patient groups were similar, no explanations for the difference were obvious. 

Numerous other studies have also reported on delays of diagnosis of oral cancer, all aimed at 

elucidating contributing factors and thus eventually facilitatingearly diagnosis of oral cancer (table 3). Many 

authors reported only mean time between first symptoms and final diagnosis[5-10],though it makes sense to also 

analyze median time due to the presence of outliers and skewness of data, as done by other authors[11-16]. 

Some authors have chosen an arbitrary time point after which diagnosis was considered delayed, usually three 

months[16,17]. 

On the other hand, most authors have differentiated between patient-related delays and clinician-related 

delays[5–8,11–13,15,16]. Such differentiation was considered important for better elucidation of contributing 

factors and was therefore used in the present study.  

The present study found mean patient delay to be 5.7 months (median 3 months). The result compared 

unfavorably to most studies from countries such as Australia, the Netherlands, Denmark, UK, Thailand, USA, 

where mean patient delay was reported to be between 3 and 4.5 months[5,7–9,11,12]and in some other countries 

(Greece, Japan, China) even lower[13–15].In an attempt to explain the longer patient delay in diagnosis, 

associations with patient and tumor factors were tested statistically. Sex, age, marital status, TNM stage, grade 

of differentiation, smoking and alcohol consumption and treatment by dentist were not significantly associated 

with the patient delay. However, patients who had secondary or higher education level were diagnosed 

significantly earlier than patients who did not. In contrast, Guggenheimeret al (1989) did not find any 

correlation between the amount of education and delay in diagnosis[18]. In Pitiphat et al’s study (2002) 

education carried risk for delayed diagnosis although it did not reach statistical significance [14]. Panzarella et 

al(2014) did not find significant correlation between education level and patient delay in diagnosis either[19]. 

However, they found that “Unawareness” and “Denial” were significant risk factors, which led them to conclude 

that educational interventions were needed to increase patient awareness and their role in early diagnosis of 

OSCC. Still, the association of diagnostic delay with education level in the present study implies the 

significanceof education about the level of self- and health-awareness among patients with oral cancer.  
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Although marital status was not found to be a significant factor for delay in diagnosis in this 

investigation, Pitiphat et al (2002) did find it to be associated with delay in diagnosis - unmarried patients were 

diagnosed significantly later, probably due to less favourable lifestylesand unhealthy behaviours[14]. 

Other interesting factors contributing to patient-related delay in diagnosis of oral cancer were found in 

a study from Thailand[8]. Kerdpon et al(2001) found that self-treatment - use of herbal medication by patients - 

was significantly associated with delay in treatment. Another significant factor was religion - Buddhist sought 

treatment earlier than Muslims [8]. 

On the other hand, Peacock et al (2003) commented that insurance status was an important predictor of 

tumor stage at first presentation – patients with no insurance were more likely to present with advanced stage 

tumor compared to patients with private insurance. In support of their claim they compared their median patient 

delay of 18.4 weeks to findings by Yu et al (2008) of 4.5 weeks of median patient delay in a Canadian cohort of 

oral and oropharyngeal cancer patients, noting that Canadian health care was publicly funded[9,20]. 

In summary, data from the literature about causes of patient delays in diagnosis of oral cancer and the 

results of the present study were inconclusive but pointed toward lower socio-economic status with lower level 

of education of patients and cultural characteristics as contributing factors for such delays. 

Shafer (1975)reported that the blame for the mismanagement (delay in diagnosis of oral cancer) must 

be shared almost equally by the dentist (24% of cases), the physician (35% of cases), and the patient (20% of 

cases) in their cohort of mismanaged patients[21]. The general medical practitioners were far more prone to treat 

the oral lesions by some form of drug, whereas the dentists were more prone to blame the denture or the teeth. 

The present investigation found the mean professional delay to be 1.4 months (median 1 month), which 

was not much longer than most studies in the literature (see table 3). In an attempt to analyze professional delay 

and recommend ways to eliminate it most authors have turned their attention toward specialist referral patterns. 

Hollows et al(2000) reported that the mean delay in referral for general dental practitioners (GDPs) was 14.5 

days (sd = 32.3, range 0 to 176) and for general medical practitioners (GMPs)8.4 days ( sd = 17.6, 0 to 90)[7]. 

Although both periods were relatively short, one of the possible explanations for the difference was that dentists 

might attempt local treatment of lesions that they did not consider malignant at first. 

In Bulgaria,most patients are referred by dentists. Some dentists might attempt local treatment unlike 

medical doctors who would presumably refer the patient for treatment sooner. Similar explanation was offered 

by Kedpronet al(2001). In their study patients referred by GMPs were generally in earlier stages than patients 

referred by GDPs, probably due to medication, denture adjustment, extractions and reassurances[8]. 

Onizawa et al(2003) also found delay in referrals by dentists[13]. Therefore, they commented that 

dentists have been prone to adjust the dentures or the teeth close to the lesion as an initial mismanagement of 

oral cancer. 

The case histories of 29 patients in the present study had information about the lesion getting local 

treatment, usually by a dentist before the patients were referred and final diagnosis made. No statistically 

significant difference was present between this group of patients and the rest in terms of delay of diagnosis. 

However, it is highly likely that for a number of cases such information was not recorded and therefore definite 

conclusions cannot be made. 

Another possible explanation for delayed diagnosis was the site of tumor growth (table 2). The floor of 

the mouth, lower gingiva and retromolar area were associated with the longest diagnostic delays within the oral 

cavity possibly due to being less visible locations. Lips should be considered separately. Although they had the 

longest delays in diagnosis of all sites, it was probably due to their being less aggressive and their slow growth 

compared to proper oral cavity cancers. No other study was found,which reported on associations between site 

of cancer and delay in diagnosis. 

One of the main reasons so many investigators have been searching for the most important factors 

contributing to diagnostic delays of oral cancer is the desire to increase the number of patients diagnosed at an 

early stage and thus improve the prognosis of the disease. Common sense would incline clinicians to think that 

delay in patients’ seeking help and getting diagnosed with oral cancer would lead to their initial presentation 

with a higher staged disease. However, investigators have consistently failed to demonstrate such an 

association[12,16], as was the case with the present study. This fact would most probably be explained by the 

wide variation of tumor aggressiveness and growth rate among patients. If so, one could expect that delay in 

seeking help among patients with equally aggressive oral cancers could lead to more advanced tumor stages at 

presentation and subsequently worse survival. This, however, remains to be demonstrated. 

In conclusion, the present study found relatively long patient and total delays of oral cancer diagnosis 

associated with lower level of education of the patients and with certain cancer sites within the oral cavity. 
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Figure 1. Distribution of patients according to level of education. 
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Figure 2. Distribution of patients according to smoking habits. 

 

 
Figure 3. Distribution of patients according to site of oral cancer. 

 

 
Figure 4. Distribution of patients according to TNM stage. 
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Table 1. Delays in diagnosis of oral cancer (in months). 

Table 2. Total delay in diagnosis according to site of tumour. 

Table 3. Studies on patient and professional delay of oral cancer diagnosis. 
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