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Introduction 
Oral Cancer (OC) is a life-threatening, potentially 

disfiguring disease, causing functional disability, psychological 

alterations, and socioeconomic problems for patients and their 

relatives. Oral cavity is the most common location of head and 

neck primary malignant tumours. Even though it is an easy-to-

explore anatomical area, almost 50% of oral cancers are 

diagnosed at stages III or IV [46], and mortality rates have been 
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Abstract 
Early diagnosis in oral cancer may have a major 

role in improving survival rates, allowing patients to take 

advantage of less aggressive treatments, mitigating the 

morbidity of the process. Definitive diagnosis of oral 

cancer is the result of a complex chain of related events. In 

an attempt to shorten this time period, many authors have 

developed different theoretical models for explaining the 

diagnostic process. The absence of a widely accepted 

framework and the heterogeneous approaches to this issue 

hamper research on this topic. 

Public awareness about oral cancer is low, and 

patients frequently delay consultation with a healthcare 

professional despite having experienced some kind of 

symptoms for months. The design of the healthcare 

system has also a part in this play, as there are evidences 

supporting the idea that health policies modulate not only 

the diagnostic or treatment intervals, but also the patient's 

help-seeking period. 

General medical and dental practitioners are in an 

excellent position for early diagnosis and prevention of 

oral cancer. Continuing education programmes have 

proved useful in increasing knowledge and favouring 

positive attitudes towards oral cancer amongst healthcare  

 

providers. When asked about the main barriers for a 

correct diagnosis of oral cancer, clinicians usually demand 

further education, a better access to diagnostic resources, 

and complaint about tight working schedules. Thus, the 

aims of this narrative review have been to depict the 

components of the oral cancer diagnostic process, to 

describe the main agents involved, and also to identify 

feasible interventions with a potential to diminish these 

time intervals. 
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linked to disease stage [41]: the five-year survival rate of 

patients diagnosed at stage I is estimated to be 80%, and falls 

down to 20% in those diagnosed at stage III and IV [42]. 

An ideal early diagnosis would take place during the 

carcinogenesis process, but current molecular biology 

techniques have not achieved this goal [18,11], and therefore 

early diagnosis at a cellular level and the identification of 

hypothetical diagnostic markers remain as an objective for the 

future.  

Nowadays, suspicion of oral cancer is mostly based 

upon clinical findings and the actual characteristics of the 

disorder usually compromise the clinicians' degree of alert: 

being a low prevalence disease, a Health Care Professional 

(HCP) will rarely deal with this disorder -a General Dental 

Practitioner (GDP) might face no more than 10 OC patients and 

a General Physician (GP) would hardly witness more than one 

case during their working life [41, 24]. Besides, OC symptoms 

usually are non-specific and typically resemble minor or benign 

diseases [42, 41, 24, 19]. These circumstances may well result 

on a late diagnosis of an oral malignant lesion. 

The difference between a late and an early diagnosis 

can be frequently mirrored in terms of disease stage which, in 

turn, conditions patients’ survival. Therefore, the study of time 

lapses until OC diagnosis may unveil opportunities for 

interventions for shortening these time intervals, with a potential 

effect on survival to the disease. 

OC diagnosis is a complex process affected by multiple 

factors, and many authors have proposed models for explaining 

this phenomenon [27, 2, 33]. These efforts have produced 

relevant pieces of research whose contribution to knowledge in 

this field is often limited by inconsistent definitions of time 

intervals and terms, as well as by a poor validity of the variables 

considered by different research groups. The publication of the 

Aarhus statement on cancer diagnostic delay [47] will 

presumably contribute to overcome these weaknesses. 

A sound approach to the problem of diagnostic delay of 

oral cancer would require a detailed study of the existing 

theoretical framework together with an analysis of the parts 

played by the main actors in the process. Therefore, the aims of 

this narrative review were to depict the components of the oral 

cancer diagnostic process, to describe the main agents involved, 

and also to identify feasible interventions with a potential to 

diminish these time intervals.  

 

Methods and Materials 
We have carried out a narrative review of the scientific 

literature, using both international computerized repertoires 

(PubMed, EMBASE, Proceedings Web of Science and SciELO) 

and local databases (Catálogo de Bibliotecas del Sistema 

Universitario de Galicia / Catalogue of Libraries of the Galician 

University System). 

The bibliographic search was undertaken during 

October-November 2014, considering the whole repertoires 

PubMed and SciELO, since 1980 in EMBASE, and since 1990 

in Proceedings Web of Science (Conference Proceedings 

Citation Index-Science). The results were restricted to papers 

published in Spanish, Portuguese, French, Italian or English. 

The only exclusion criterion was the absence of relevant 

information for the objectives of this review. 

The search strategy was ((“oral cancer” OR “oral 

squamous cell carcinoma”) AND (“diagnostic delay” OR 

“diagnosis” OR “time interval”) AND (“survival” OR “TNM 

stage” OR “quality of life” OR “prognosis”)). When the 

database architecture did not allow the use of this strategy, the 

search was fractioned in order to fulfil the conditions of the 

repertoire.  

The publications were filtered by title and abstract 

contents. The selected documents were retrieved and divided 

into five non-mutually exclusive categories according to their 

main contents: Theoretical framework in diagnostic intervals 

research; Health system perspective; Patient perspective; GDPs’ 

perspective; and GPs’ perspective.  

 

Results 
Theoretical framework in Diagnostic intervals research 

The absence of a widely accepted theoretical 

framework for research in this topic has resulted in a number of 

valuable, high-quality reports using such a wide range of study 
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variables and heterogeneous methodologies that hinder 

comparisons and progress in this field. In order to address this 

problem, several research groups have proposed models for 

describing the process between patient’s first symptom, and 

search for help, to final diagnosis and the beginning of the 

treatment. 

The first of these models, proposed by Shafer et al [27], 

considered only three determinants that affected the diagnostic 

interval: “appraisal delay”, “illness delay” and “utilization 

delay”. In this first attempt of describing the diagnostic interval, 

the factors that modulate patient response were described 

irregularly, and the process was considered a unidirectional one.  

This three-stage model was modified in 1995 [2] to 

acknowledge the importance of the patients’ behavioural 

response by including two additional stages: “appraisal delay”, 

“illness delay”, “behavioural delay”, “scheduling delay” and 

“treatment delay”. Psychological processes driving the patient 

through the model now play a major role, although they are not 

recognised as the sole determinants of interval duration. This 

model gained acceptance within the research community and 

somehow permitted the identification of further difficulties for 

research in oral cancer diagnostic delay: the absence of clear 

definitions or more specific time intervals, as well as a poor 

description of the processes taking place in each interval [33, 

44]. “Illness delay” and “behavioural delay” have been 

particularly criticised: the former was considered difficult to 

distinguish from the appraisal delay, and the latter was pondered 

as a minor component with poor relevance for the model [44]. 

Scheduling delay has also been discussed; although its existence 

has been proven, it not only depends on patient’s attitude [10]. 

“The model of pathways to treatment” [33] was 

published as an attempt to meet the objectives of promoting the 

early detection and treatment of the disease. It is a more 

complex and more complete model, which identifies not only 

the stages prior to the treatment of the disease, but also 

describes the processes and events taking place during this 

interval, as well as the factors determining the length of each 

interval. For the first time, the diagnostic route is not considered 

to be unidirectional or irreversible, highlighting the dynamism 

of the diagnostic process, without determining a specific starting 

point. 

It is important to mention its authors suggest 

abandoning the use of the term “delay”, proposing the more 

accurate “time interval” to describe time periods between the 

milestones of the model. The “events” in this model are 

considered to be the key temporal moments towards diagnosis, 

defining the bounds between the “intervals”. The duration of 

each period and the individual’s response are modulated by a 

series of processes, resulting in the progression to the next event 

in the chain. The speed and direction an individual follows 

inside the chain is determined by a suite of factors 

encompassing the model. 

In the year 2012, a consensus group presented the 

“Aahrus statement” [47], a document based on the models 

described in the literature, with the objective of providing 

recommendations for the definitions and methodological 

approaches that should be used in early diagnosis research. At 

the same time, a checklist aiming to facilitate the design of early 

diagnosis research works on cancer is proposed. After this 

publication, a new path is open for a more efficient and 

comparable research cancer diagnostic delay, although some 

adjustments may be needed in order to fit the specific 

characteristics of OC diagnosis. 

 

The patients’ perspective towards Oral Cancer 

There are several reasons for a patient to seek 

healthcare, but the most commonly accepted one is the 

perception of a symptom at least two of three times a week [23]; 

nevertheless about 30% of patients wait more than three months 

before requesting medical care [34].  

Current knowledge on patient symptoms appraisal processes is 

insufficient [23, 34], and therefore further development of 

models explaining both the “appraisal interval” and the “help-

seeking interval” (as defined in “The model of pathways to 

treatment”) are needed. In this sense, the Social Cognitive 

Theory describes how an individual categorises experiences that 

he/she considers as threatening for his/her own wellbeing by 

comparing with previous experiences [15]. Consequently, the 
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chances for seeking help are related to the individual perception 

of a circumstance as a menace for the person’s welfare [33]. 

The most frequent interpretation patients find for a 

cancer-related symptom includes ulceration, physical trauma, 

dental problem, etc. without considering oral cancer as a 

feasible explanation for their symptoms [34, 26, 1], but this 

initial warning sign can be reinterpreted because of its 

persistence, or as a consequence of new information or 

knowledge that can explicate either the symptoms or their 

variation in time [34]. 

For the sake or reducing patient-related intervals, it is 

worth mentioning that oral cancer is one of the least known 

malignancies among lay public [45, 48] and that patients’ 

attitude depends largely on knowledge of the disease, often 

leading to misunderstanding of the symptoms [34,6,21] and 

esulting in undesirable diagnostic delays. 

 

 Health policies and Oral Cancer 

The organisation of the healthcare system and access 

characteristics influence not only the pathways followed to 

diagnosis and treatment and the duration of these stages, but 

also the way a person seeks medical advice. Therefore, health 

policies have to be considered when studying diagnostic delay. 

This is particularly relevant for health systems based upon the 

“double gate-keeping” scheme: primary care units act as the 

entrance to the system (first gate-keeper). If a patient reaches 

secondary care, the specialist acts as the second gate-keeper, 

deciding whether the patient requires additional treatments or 

diagnostic tests [3]. 

While some countries have developed effective 

strategies for diminishing the diagnostic interval for patients 

with symptoms suspicious of cancer [25,20,4], some others 

restrict their fast tracks for the most common cancers, and oral 

cancer is not usually included in these strategies [5].  

General dentists’ attitude towards Oral Cancer 

Dentists should be the key HCPs in the different levels 

of oral cancer prevention, particularly in early diagnosis, in 

order to minimize the diagnostic interval. 

Oral cancer screening programmes have not proved to 

be cost-effective but in those areas with high prevalence of the 

disease [29, 39, 30]. As a consequence, opportunistic screening 

gains importance and underlines the role of the Dental 

Profession in secondary prevention of OC by incorporating this 

type of intervention in dentists’ daily practice [32, 36, 28, 40, 

14]. Despite its simplicity and affordability (the clinical 

examination takes no more than two minutes), a large 

proportion of dentists do not conduct routine oral cancer 

explorations yet [13]. 

The need for continuous education and development of 

HCPs is out of question, and the issue of oral cancer is not an 

exception [22]. Dentists’ knowledge and training on this topic 

seem to be low [35, 9, 8, 7] although some differences between 

countries have been reported. These dissimilarities can be 

partially explained by the different prevalence of the disease by 

geographical regions.  

Effective secondary prevention requires a dentist being 

able to identify the main mucosal alterations related to oral 

cancer, besides knowing how to act when they are found. In this 

sense, GDPs seem to be aware of the importance of white 

and/or red lesions (these to a lesser extent), and about non-

healing ulcerations once the apparent causal factors have been 

removed [28, 40]. 

Regarding dentists’ confidence about handling OC 

patients, there seems to be a relationship between confidence 

level and years in practice and OC continuous education 

experiences [28]. This degree of awareness turns into action for 

40% to 70% of dentists, who report to undertake routine 

complete OC exploration for their patients [36, 38, 38]. Both 

knowledge and attitudes seem to improve after the attendance to 

continuing education courses [36, 28, 38], and these 

interventions are welcomed by clinicians [8, 7]. 

 

General practitioners perspective towards Oral Cancer 

Primary care physicians share with GDPs a major role 

in OC diagnosis as many patients would firstly present to their 

GP complaining about an oral problem; this phenomenon has 
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been attributed to the high cost of dental attention or to previous 

negative experiences [7, 43].  

Although GPs agree they should have a role in early 

oral cancer detection [18], they feel limited because of 

insufficient training in this field, inadequate equipment, and 

tight working schedules [7, 17, 43, 12]. Moreover, their 

knowledge about OC risk factors seems to be lower than GDPs’, 

giving more importance to tobacco consumption over alcohol 

abuse, and being less capable to recognise red or mixed 

precancerous lesions [7, 17, 12]. 

 

 Discussion 
Research on diagnostic intervals encompasses a variety 

of fields of knowledge which positively affect the aim of 

identifying global goals to diminish its length. Thus, a 

comprehensive analysis of the diagnostic delay phenomenon 

would be better approached from a multidisciplinary point of 

view by incorporating scientists with different backgrounds to 

research groups. 

Indubitably, the heterogeneous methodologies and 

definitions used in the literature limit researchers’ efforts to 

attain clear and comparable conclusions. In this sense, the 

Aahrus statement [47] provides a series of definitions, time 

intervals and methodological recommendations to be used in 

early cancer diagnosis research. The use of this theoretical 

framework in future investigations will definitely contribute to 

progress in this field. 

Investigations on diagnostic delay are frequently 

compromised by circumstances which are difficult to control, 

such as patients’ memory bias or the biological characteristics 

of the tumour [37] as the most evident examples to be kept in 

mind. 

Patients’ disease patterns determine the reaction 

towards a symptom and this reaction is modulated by the 

individual knowledge about a particular health problem. Hence, 

lack of knowledge may well lead to an incorrect response.  

Knowledge about OC is reported to be low worldwide, 

as only 56% in a sample of Britons had heard of oral cancer 

[45], and just 25% of Americans were able to identify a sign of 

oral cancer [13]. Despite OC awareness is reported to have 

improved in recent years [48], the same investigation describes 

a worrying lack of concern about both the signs of OC and the 

relationship between alcohol consumption and oral cancer. 

Despite educational interventions have been widely used to 

increase OC awareness, the materials used for this purpose are 

frequently insufficient in quantity and quality, usually difficult 

to read, and hard to comprehend by the average public.  

Some countries like Denmark [16, 20] or the UK [25] 

have already established specific health policies for patients 

with a suspicion of cancer. The Danish scheme has resulted in 

significant reduction of the diagnostic interval and preparation 

for the treatment by 41 % during the 2002-2010 period [16]. 

Other countries, such as Spain, do not have fast tracks for oral 

cancer, although specific lines of action for early diagnosis in 

breast, cervix and colorectal cancer exist. An extension of these 

schemes to oral cancer and the use of clearly defined referral 

guidelines may have an impact on survival to this neoplasm 

[35]. 

Both dentists and physicians need to be aware of their 

own individual importance in managing oral cancer. Continuing 

education programmes offer the possibility of updating and 

improving knowledge and attitudes towards oral cancer. 

Seoane-Lestón J et al. [36] assessed the impact of a four-hour 

educational course about different aspects of oral cancer 

amongst Spanish dentists, finding a significant improvement in 

oral cancer knowledge. As this kind of courses are appreciated 

by both physician and dentists [7], they could be considered a 

useful tool for increasing OC awareness among primary care 

HCPs. Bearing in mind that physicians retrieve important 

amounts of information -up to 80% of their needs- informally 

on the Internet [31], online resources should also be taken into 

account when planning interventions for reducing gaps of 

knowledge amongst HCPs. Another barriers for OC diagnosis 

recognised by physicians include insufficient time and lack of 

resources for performing an adequate oral exploration for their 

patients [43]. 

Diagnostic delay is the result of the interaction of many 

agents and circumstances, such as psychosocial factors, gaps of 
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knowledge, health policies, or even HCPs attitudes. As these 

issues vary in different geographical areas and environments, 

specific local information is needed in order to design effective 

interventions for diminishing OC diagnostic intervals. The use 

of a common theoretical framework for these investigations 

would permit the identification of areas of improvement and the 

exchange of information about successful experiences in this 

field.  
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