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Abstract
About half of the oral cancers have already 
reached an advanced stage (III or IV) when 
diagnosed, which influences survival rates 
(5-year survival, 20% to 50% depending upon 
tumour sites).

Long time intervals since the beginning of 
symptoms until definitive diagnosis favour 
advanced disease stages at diagnosis and a 
worse prognosis in terms of survival. Some 
agents seem to have responsibilities in the 
delay in diagnosis of oral symptomatic cancer, 
namely, patients, healthcare providers, the 
health system and the actual tumour. In fact, 
the symptomatic time period related to the 

patient appears to be the main difficulty for 
attaining an early diagnosis. However, and in 
view of the methodological weaknesses of the 
existing investigations, this information has to 
be taken with caution.

Recently, a conceptual framework and 
guidelines for research (Aarhus statement) have 
been proposed to produce high-quality studies 
on early diagnosis. Besides, the usage of the 
term “diagnostic delay” has been discouraged, 
and the more accurate “time interval to diagno-
sis and treatment” has been suggested.

4.1  Introduction

Neoplasias of the oral cavity and nearby sites 
(pharynx) are quite common throughout the 
world (the sixth most common cancer) [1], 
although prevalences differ greatly between and 
within continents up to the point that oropharyn-
geal cancer (OPC) is the most common malig-
nancy in Malaysia or Sri Lanka [1–5]. These 
differences may reach 20-fold, and about 66% of 
OPCs occur in developing countries [2–5].

India and Pakistan, together with Taiwan, also 
show very high incidences in Asia. In Europe, 
Hungary, Slovakia and Slovenia have the highest 
incidence rates. Among the American countries, 
Brazil, Uruguay, Puerto Rico and Cuba score the 
highest rates. The most affected countries in 
Africa are Namibia, Botswana and Mozambique; 
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and Melanesia and Papua New Guinea rank the 
highest in Oceania [2–5].

The main problem with these neoplasms is 
that they are frequently diagnosed (about 50%) 
when stages III or IV have already been reached. 
This circumstance undoubtedly influences 5-year 
survival rates (20–50% depending on tumour 
sites), and delays in diagnosis may have some-
thing to do with it [6–11]. Avoiding diagnostic 
delays may be a key point for improving survival, 
as estimations show that if all OPCs were diag-
nosed and treated at early stages, survival rates 
would reach 80% [10].

This apparently straightforward assumption 
is still to be demonstrated [12], and even some 
research groups wonder whether it would really 
matter [13]. When dealing with oral cancer, this 
hypothesis has been proved and the longer the 
delay in diagnosis, the more advanced the stage 
[9, 14], mostly due to long time intervals from 
first cancer symptom to referral to diagnosis. 
The length of this period of time resulted to be a 

risk factor for both advanced stage and mortality 
[14]. This being, studies on early detection and 
diagnostic delay in oral cancer have to be a 
research priority in secondary and tertiary pre-
vention [2] if better outcomes are to be achieved 
(Fig. 4.1) [16, 17].

4.2  Historical Antecedents

Assuming that many cancers are curable if treated 
early and also that reducing treatment delay is the 
first step for increasing survival, Pack and Gallo 
established the basis of the concept of “diagnos-
tic delay” 75 years ago. Their research included 
1000 cancer patients, and 90 of these patients had 
their cancers located in the lip, floor of the mouth 
and tongue. In this set of patients, the responsibil-
ity for the delay was attributed to their physician 
in 17% of cases. In another 62.3% of the situa-
tions, patients and physicians were to blame for 
delayed diagnoses [18].

Pre-pathogenic
period

Clinical
period

Subclinical
period

Tertiary prevention
Secondary
prevention

Primary
prevention

Risk
factors

Biologic start
Symptoms/Signs

Carcinogenesis

EARLY
DETECTION

RECOVERY
DISABILITY
DEATH

1.- Detection of the presence of the disease in
asymptomatic individuals who apparently do not
suffer from it

2.- Detection of oral cancers at early
stages of development.

Fig. 4.1 Early detection in oral cancer
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This issue has raised the interest of many 
researchers ever since, who have used a variety 
of criteria in their investigations [19]. About 
four decades ago, the prognostic value of the 
time lapse in diagnosis of oral cancer gained 
relevance, and two periods were considered: 
the time since first symptom until professional 
consultation and the period the patient spends 
under care until a final diagnosis is made [20, 
21]. Currently, diagnostic delay is most fre-
quently defined as “patient delay”, the period 
between the patient first noticing a symptom 
and their first consultation with a healthcare 
professional concerning that symptom [9, 22], 
and “provider/professional delay”, the period 
from the patient’s first consultation with a 
healthcare professional and the definitive path-
ological diagnosis [9, 22]. Therefore, the “over-
all or total diagnostic delay” would include the 
period elapsed since the first symptom or sign 
until the definitive diagnosis.

When facing the problem of investigating diag-
nostic delay from the patients’ pathway stand-
point, it seemed reasonable to divide this path into 
steps or “stages” for a better understanding of the 
situation. Thus, several stages have been sug-
gested: a first stage, lasting since the first symptom 
until the first contact with a clinician; a second 
stage, since this moment until a referral letter is 
prepared; a third stage referral letter to appearance 
at a specialised service; and the fourth stage, since 
the patient is seen at a specialised service until a 
final diagnosis is reached [23]. Besides, the time-
lapse since diagnosis until treatment is sometimes 
also assessed [16, 24]. Although interesting, this 
approach to the problem makes data gathering 
somehow more difficult in retrospective analyses, 
but this effort is needed if we are to implement 
interventions to tackle delays in diagnosis.

Despite an early diagnosis is the cornerstone 
for improving survival and cure rates, it is very 
difficult to determine its effect on tumour stage 
at diagnosis (the main predictor for survival) 
and to measure the actual effects of interven-
tions for reducing delays in diagnosis [16]. A 
useful tool in this situation is the guideline “the 
Aarhus statement” recently developed by an 
international consensus working group for 

improving the design and reporting of studies 
on early cancer diagnosis [16].

4.3  Impact of Diagnostic Delay 
in Oral Cancer

Although it could be expected that longer 
delays would always mean worse outcomes in 
cancer, certain paradoxical and counter-intui-
tive relationships have been observed in certain 
cancers [25]. Regarding oral cancer, as men-
tioned above, tumour stage at diagnosis is still 
the most important prognostic factor for oral 
squamous cell carcinoma, with advanced stages 
linked to high mortality [6, 11]. Unfortunately, 
the research efforts made for unveiling the role 
of delays in diagnosis in disease progression 
have been found to be limited by the usage of 
different and heterogeneous criteria for defin-
ing the concept of “delay” [8]. This limitation 
has not precluded meta-analytic approaches 
that have identified diagnostic delay as a risk 
factor for tumour stage of oropharyngeal carci-
nomas, being this association stronger when the 
study is limited to oral cancer, and particularly 
when the delay is longer than 1  month [9]. 
Thus, the longer the delay, the more advanced 
stage at diagnosis [14]. Moreover, longer time 
intervals from first symptom to referral for 
diagnosis seem to be a risk factor for mortality, 
being diagnostic delay a moderate risk factor 
for mortality from head and neck cancer [26]. 
Again, and due to the aforementioned limita-
tions of the original studies included in the 
meta-analyses, these findings should be inter-
preted with caution.

4.4  Limitations and Biases 
of Studies on Early 
Symptomatic Oral Cancer 
Diagnosis

Studies on diagnostic delay gather an important 
number of biases, particularly those reporting on 
patient self-referred data, and this circumstance 
seriously limits their validity.

4 Diagnostic Delay in Symptomatic Oral Cancer
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Biases are difficult to control in these studies 
mainly because of methodological restrictions, as 
randomised trials are impossible due to ethical 
reasons. Surprisingly, this problem is frequently 
ignored and rarely discussed in scientific litera-
ture on diagnostic delay.

For instance, hospital-based reports [27–35] 
tend to experience a selection bias, whereas 
community- based samples [22, 36] would ease 
generalisation of the obtained results to the 
entire study population. Another interesting 
example is the recall bias inherent to retrospec-
tive studies [28, 33], which may be diminished 
by checking patient self-referred data against 
their relatives [30–32] or their primary care cli-
nicians [19, 32]. This effort is particularly 
important in this type of studies, as prospective 
studies on this issue are virtually impossible 
[22]. Certain research groups have obtained 
their data for clinical records, either from hospi-
tals [28] or from primary care units [22, 36], 
being perhaps these ones less prone to bias, as 
clinicians use to record each visit detailing the 
reason for attendance, a tentative diagnosis and 
the treatment established for the patient. 
Particular attention has to be paid to the circum-
stance known as “Will Rogers phenomenon” 
occurring when not all patients are assessed 
using the same methods that can alter the results 
of the investigation [35].

Potential confounders have to be controlled 
for, namely, age [19, 28–34], tumour site, [28, 
29, 34] degree of malignancy [36], degree of dif-
ferentiation [30, 31] and co-morbidity [19, 29]. 
The aggressiveness of the tumour is a particu-
larly an important factor, as survival is affected 
more by the proliferative activity of the neoplasm 
than by the actual delay in diagnosis [30] (less 
aggressive cancers may show good prognosis 
despite long delays, and more aggressive ones 
may have a worse prognosis without any diag-
nostic delay).

Another relevant issue is the differences in 
referral protocols, as different prioritisation 
 policies may well imply a “confounding-  
by-indication” bias in observational studies [34]. 
Finally, it is worth mentioning that a dichot-

omised criteria for defining delay in diagnosis 
(either by arbitrary time points or statistic param-
eters) may also introduce a bias which could be 
avoided by analysing time periods as a continu-
ous variable.

4.5  Are there Standardised 
Definitions for Diagnostic 
Delay in Oral Cancer?

Even the most widely used intervals, such as 
“patient delay” [22, 34, 37, 38], and “profes-
sional delay” [39–42], are not consistent in the 
literature because of the different milestones 
used to define them. These variations are par-
ticularly wide when defining the “total delay”, 
as in some groups the end point of their studies 
is the date of biopsy [43], the date of the patho-
logical diagnosis [7, 27], the first consultation 
with the treating specialist [34] or the date of 
treatment [44].

Additional time periods have been identified 
where delays may exist due to the patient 
(appraisal, illness, behavioural and scheduling 
delays) [32], primary care system (referral 
delay) [43, 44], waiting list (specialised care 
scheduling interval) [44], specialist delay [32, 
45] and pretreatment delay [28, 44]. The final 
interval of the patients’ pathway has been 
defined as the period between the surgical treat-
ment and the beginning of radiotherapy [46] 
(Table 4.1).

A marked heterogeneity has also been 
observed in the way in which the outcomes of 
diagnostic delay have been presented in the shape 
of a continuous [37, 47] or a categorical variable 
[22, 28, 34]: when expressed as a dichotomous 
variable, the criterion for delay was either arbi-
trarily established or based upon central trend 
statistics of the distribution (> 3 weeks [40–48]; 
> 30 days [32, 46]; > de 45 days [31]; > 6 weeks 
[49]; > 2 months [50]; > 3 months [51]). Anyhow, 
there is no consensus on the time point beyond 
which a diagnosis should be considered delayed 
[8]. The same difficulties apply to head and neck 
carcinomas (Table 4.2).

P. Varela-Centelles et al.
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4.6  Theoretical Frameworks, Key 
Points and Time Intervals 
on Early Oral Cancer Studies

Bearing in mind that studies on delays in diagno-
sis of oral cancer do not use any theoretical 
framework and also that the classical approach 
(patient and professional delay) is inefficient for 
monitoring the patients’ pathway towards the 
definitive diagnosis, a consensual research model 
has been recommended for identifying targets for 
interventions aimed at an early diagnosis to 
improve the prognosis of the disease [52].

This model of pathways to treatment [16] 
describes a series of events, processes, intervals 
and contributed factors involved in the path to the 
diagnosis of a symptomatic cancer and allows 
potential generalisations to different cancer sites 
and health systems [52, 53]. These events define 
milestones (detection of bodily changes, percep-
tion of reasons to discuss symptoms with a 
healthcare professional (HCP), first consultation 
with a HCP, diagnosis and treatment start) which 
in turn delineate four time intervals (appraisal, 
help-seeking, diagnostic and pretreatment). The 

main advantage of this model over the previous 
ones is that it is dynamic and bidirectional, with-
out a predefined starting point, and also that it 
permits multiple variations in the course to final 
diagnosis [52, 53].

This framework (Aarhus statement) discour-
ages the use of the term “delay”, due to its evi-
dent implications, and recommends the word 
“interval” as a more accurate one. However, the 
term “delay” has gained acceptance over the 
years, and the number of investigations describ-
ing intervals or stages without using it is scarce 
[21, 23, 24].

In an attempt to ease data comparison among 
reports and to improve the methodology used in 
this field, the Aarhus guidelines strongly recom-
mend the use of four important dates: date of the 
first symptoms (bodily sensation or visible altera-
tions), date of first presentation (first consultation 
with a HCP professional), date of referral (pri-
mary care provider to specialist in cancer diagno-
sis/management) and date of diagnosis [16, 52].

These dates define time intervals named “time 
to presentation”, “time to diagnosis” and “time to 
treatment” [52] (Fig. 4.2).
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4.7  Contributing Factors 
to a Delayed Diagnosis 
in Oral Cancer. Who Is 
to Blame?

Mostly, studies on diagnostic delay in oral cancer 
or early diagnosis use a biological approach (with 
no theoretical scaffold) and distribute responsi-
bilities for the delays at each time interval (patient 
delay [19, 28, 34], provider/professional delay 
[19, 28, 34], specialist delay [32, 44] and appoint-
ment/hospital/system delay [28]. An evident 
weakness of this conceptualisation is the exis-
tence of some overlaps [52], as different agents 
may act simultaneously at the same interval [54]. 
The Aarhus statement suggests grouping these 
agents as contributing factors related to patients, 
to healthcare providers and health system and to 
the disease (tumour-depending factors) [16].

4.7.1  Patient Interval. Reasons 
for the Delay

Güneri has recently summarised a limited num-
ber of studies to quantify this time interval within 
a range of 3 to 5.4 months [12], although some 
authors suggest a patient interval of about 
3 weeks as a reasonable one [48]. Thus, the per-
sistence of a bodily change beyond 3  weeks 
would make the patients seek professional advice 
[29–52]. This patient interval, also known as 
symptom interval or time to presentation, 
accounts for the main component of the overall 
time to diagnosis and treatment of oral cancer, 
perhaps due to cognitive and psychosocial fac-
tors, such as fate, symptom interpretation, misat-
tribution (to infection or dental problems), belief 
that the symptom is trivial, stoicism and fear and 
also because of lack of knowledge about oral 
cancer [41, 51, 55]. Another factors related to 
longer patient interval are socioeconomic status 
[48], alternative medicine [34] and certain 
 health- related behaviours (sexually transmitted 
disease) [40]. Apart from the difficulties some 
patients experience to tell symptoms as poten-
tially dangerous (Fig.  4.3) [55], the absence of 
pathognomonic signs or symptoms of oral cancer 

may also have a role in the length of this interval. 
Conversely, a sore, non-healing ulceration and 
the worsening or persistence of the symptoms 
seem to be important factors to prompt patient 
demand for professional help [41].

The duration of the patient interval also has to 
do with the characteristics of the health system, 
such as availability [51] and accessibility [12, 54] 
to care. Any intervention focused at reducing this 
interval should increase patient awareness of 
early signs and symptoms of oral cancer and at 
easing access to the healthcare systems.

4.7.2  Healthcare Providers 
and System Factors 
in Diagnostic Delay

The interval attributed to primary care has con-
sistently shown to be shorter than the patient 
interval [12]. This difference has been estimated 
in a 2.4 ratio (1.5–4.0) [15]. Both intervals 
(patient interval and primary care interval) define 
the pre-referral period [15, 17], which is para-
mount because a long pre-referral interval has 

Fig. 4.3 Non-delayed tongue cancer
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proved to be a risk factor for advanced stage and 
mortality from oral cancer [14].

The main causes of primary care delays 
include a low index of suspicion and lack of 
knowledge about oral cancer [1], together with a 
lack of familiarity and experience with the dis-
ease [8], which has been shown to contribute to 
delayed referral and treatment [8]. Research has 
concluded that a standard time interval for a 
patient to be referred to a specialised service 
would range between 2 days [56] and 2–3 weeks, 
according to clinical guidelines [40, 57].

Oral cancer is a particular type of cancer, in the 
sense that diagnostic biopsies can be taken at the 
primary care level [70, 79], although this possibil-
ity is rarely undertaken, as the number of general 
dental practitioners performing biopsies ranges 
from 7% (Turkey [58]), 12% in Northern Ireland 
[59], or 21% in the UK [2] to 32% in Spain [60]. 
This circumstance has been put down to a training 
focused on theoretical aspects rather than on expe-
rience or clinical skills. In this situation, the 
approach “no biopsy and immediate referral” is 
more common, and a good referral letter and the 
existence of fast track for these patients become 
paramount. There are some evidences on the 
absence of differences in terms of diagnostic, 
treatment or total delays when the pathological 
diagnosis was established at the pre-referral period 
vs patients biopsied at a specialised setting [61].

The diagnostic interval has been defined as the 
period since first consultation with a HCP until 
definitive diagnosis [16] (the former concept of 
“professional delay”) [8]. The key points in this 
interval include the first investigation by the HCP 
responsible for the patient, first referral to spe-
cialised care, first contact with a specialist and 
definitive diagnosis [16]. This period has been 
estimated to range between 14 and 21 weeks [12] 
for oral cancer, although this information comes 
from studies with a series of methodological 
weaknesses.

Besides, planning and scheduling a tailored 
treatment for cancer are complex tasks undertaken 
during the “pretreatment” interval, which finishes 
when the treatment is begun. It is somehow sur-
prising that this time period is not usually consid-
ered when investigating early diagnosis of oral 

cancer [19], as reports tend to consider the final 
pathological diagnosis as the final point of their 
research [7, 28, 32, 34]. This decision could influ-
ence their results particularly when the outcome of 
the study is patient survival after treatment. 
Actually, waiting times for surgery and radiother-
apy (pretreatment interval) could be an issue in 
oral cancer, as waiting times prior radiotherapy 
have an influence on disease progression in head 
and neck carcinomas [62, 63], although not all 
studies on this topic support this conclusion. In 
this situation, and despite that the final event of the 
Aarhus statement model is “start to treatment” 
[53], it seems reasonable to consider some other 
events in the pathway to treatment, such as delays 
in the pathological processing time of surgical 
specimens, which may also contribute to delays 
and to increase the mortality by oral cancer [64].

4.7.3  Disease Factors Influencing 
the Time to Diagnosis 
(Tumour Features)

Oral cancer is a relatively proliferative neoplasm 
with a heterogeneous biological behaviour, being 
more aggressive those showing HPV negativity, 
aneuploidy and TP-53 mutations. Other factors to 
be taken into account are the expression of a 
series of oncogenic markers, namely, p16, p21, 
p27, MDM2, MGMT, ERBB2, RARB, MYC, 
BCR-ABL1, RAS, CCND1, STAT-3 and VGEF, 
which cause a faster clinical course and reduce 
the chances for a diagnosis at early disease stages. 
Some studies on proliferation of head and neck 
carcinomas have shown these tumours are able to 
duplicate their size in periods as short as 3 months 
[65]. Conversely, HPV-positive neoplasms, 
mostly within the oropharynx, and mainly wild- 
type TP-53 have elicited a positive prognosis.

Another important idea to keep in mind when 
investigating diagnostic delay is that tumours of 
the same type can appear to be similar, but their 
growth rates may be very different, as well as 
their aggressiveness [7]. Thus, patients with fast- 
growing tumours could be diagnosed early but at 
advanced stages, which may explain why shorter 
patient and professional delays have been linked 
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to advanced stages in some oral cancer series [22, 
26, 27]. We have recently demonstrated in a mul-
tivariate study that when the statistical analysis is 
adjusted for tumour stage at diagnosis (I–II vs III–
IV), proliferative activity is an independent factor 
for survival and diagnostic delay has no influence 
on the outcome [30]. Therefore, survival to oral 
cancer may be more affected by the tumour 
growth rate than by time intervals to diagnosis. 
Even though some researchers link diagnostic 
delay to tumour stage [32], it is possible that this 
link may be veiled by the fact that certain cancers 
remain silent during their initial stages and cause 
symptoms only when they reach an advanced 
phase (silent tumour hypothesis) [7]. In these situ-
ations, the tumour growth rate can be considered 
a confounding factor in the relationship between 
diagnostic delay and tumour stage, since patients 
with aggressive tumours and poor prognosis do 
not usually show a delayed diagnosis, whereas 
less proliferating tumours demonstrate good 
prognosis despite long diagnostic delays [66, 67].

Tumour site has been also found to influence 
the time interval to diagnosis [68], as tumours 
located on the floor of the mouth, retromolar tri-
gone and gingivae have shown significantly more 
extension at the moment of diagnosis [31]. When 
case series include tumours at different locations, 
a confounding factor is introduced because the 
patient’s self-perception and self-exploration 
abilities greatly depend on where the lesion is 
located [37, 45].

Another example of the influence of the site of 
the tumour is the gingiva: these locations are fre-
quently associated to advanced stages at diagno-
sis due to the early invasion of neighbouring 
tissues (T4 primary tumour) rather independently 
of the time elapsed [38].

The circumstance of tongue cancer (Fig. 4.4) 
is interesting [22, 36], as shorter delays seem to 
impair survival. This paradox has been previ-
ously described in endometrial, cervix, lung, 
colon, renal and urethral cancer and highlights 
the role of the biological aggressiveness of the 
cancer [8, 13, 25].

Cancer on other sites close to the oral cavity 
elicit opposing results: patient-related delays 
 longer than 2 months result in higher mortality 

rates, especially for oropharyngeal and nasopha-
ryngeal carcinomas [26], although a recent inves-
tigation failed to establish a link between delay in 
diagnosis and survival to pharyngeal cancer [22]. 
For larynx carcinomas, diagnostic delays were 
found to be an independent prognostic factor for 
survival, as clinician-related delays exceeding 6 
or 12 months were associated to worse survival 
rates [22], as occurred with the overall delay is 
considered.

In any case, the inconsistencies observed in 
the association between diagnostic delay and out-
come in terms of tumour stage and/or survival 
could well be related to the variability in the bio-
logical behaviour of the neoplasms, and differ-
ences in tumour aggressiveness would explain 
tumour’s stage at diagnosis and patient survival 
better than would the mere length of the time 
interval to diagnosis.

4.8  Practical Implications 
and Suggestions for Future 
Research

There seems to be a change in the paradigm of 
oral symptomatic cancer. The need for quality 
data, for quantifying time intervals till diagnosis 
and treatment and for identifying and prioritising 
targets for future interventions aimed at avoiding 
delayed diagnoses has favoured the usage and 
development of theoretical models for monitor-

Fig. 4.4 Oral cancer with a long time interval to diagnosis
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ing the patients’ pathway from the first sign or 
symptom until the beginning of their treatments. 
The adherence to the Aarhus guidelines would 
permit the minimisation of biases and the retrieval 
of data that are comparable, although some modi-
fications are required to adapt this general frame-
work to the particularities of oral cancer.

Efficient tools have also to be developed if we 
are to obtain reliable data from self-reported 
patient experiences, as the reasons for delays at 
stages involving mainly patients are poorly 
understood [69].

Apart from patients’ or professionals’ delays, 
new agents potentially responsible for diagnostic 
delays have been incorporated to the initial 
model, which highlight the role of accessibility, 
defined as “the ability to obtain services based on 
patients’ health needs” that has to be prioritised 
in the health systems [70] (Fig. 4.1).

Conclusion
Likewise, strategies for increasing public aware-
ness and knowledge about signs, symptoms and 
risk factors may decrease the burden of head 
and neck cancer [71], particularly among high- 
risk groups. Cancer educational campaigns 
have demonstrated to significantly increase 
patients’ knowledge of symptoms and risk fac-
tors, although it is not known whether this 
knowledge actually changes patients’ behaviour 
[72]. Moreover, and despite that there is no evi-
dence that educational interventions reduce pri-
mary care delay in cancer diagnosis, training on 
specific skills for physicians and dentists should 
be facilitated [73]. The efficacy of current 
community- based oral cancer awareness cam-
paigns seems to be limited [74], so future cam-
paigns should incorporate theoretical models, 
target high-risk groups and consider the groups 
towards they are addressed within their socio-
cultural context to obtain better results.
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