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ABSTRACT
Aim/objectives: This study aimed to systematically review the literature on the impact of delay in
diagnosis and treatment of oral cavity cancer.
Methods: PubMed and Embase were systematically searched for articles reporting impact of delay in
diagnosis and treatment on cancer-stage and survival of oral cavity cancer. Studies comprising at least
ten patients, and published since the year 2000, were included.
Results: Sixteen studies (n¼ 45,001, range: 62–18,677 per study, 83% men), from Australia, Asia,
Europe, North America and South America, met the inclusion criteria. Eleven studies (n¼ 1,460) exam-
ined delay in diagnosis, while five studies (n¼ 43,541) reported delay in treatment. Eight of the eleven
studies, examining delay in diagnosis (n¼ 1,220), analyzed the correlation between delay in diagnosis
and tumor stage at diagnosis. Three studies found a significant correlation between patient delay and
advanced stage at diagnosis (p< 0.05), whereas three other studies did not. The studies reporting a
significant correlation were from Asian countries, whereas the three studies that did not find a correl-
ation were from other continents. Studies reporting on professional delay and total diagnostic delay,
generally, did not find a significant correlation with advanced cancer at diagnosis. Time to treatment
(TTI), defined as time from diagnosis to treatment, was found significantly correlated with survival in
three studies (p< 0.01, p< 0.001, p< 0.05), and nonsignificant in two studies.
Conclusion: A significant correlation between patient delay and advanced stage cancer was reported
in Asian studies only, while professional delay and total diagnostic delay were generally found to be
non-correlated with advanced stage cancer at diagnosis. TTI was in some studies reported to be corre-
lated with poorer outcome, while other studies did not report a correlation. One study presented that
there was no clear advantage in overall survival (OS) for patients treated within 30days, compared to
patients treated between 30 and 44days.
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Introduction

During the past decades, the incidence of oral cancer has
been increasing in Western Europe, including Denmark, while
the incidence has decreased in USA and Canada [1–3].
Above 90% of these tumors are squamous cell carcinomas
[1]. The risk of developing oral cancer is associated with
tobacco smoking, alcohol consumption, betel quid chewing
and age [2]. Moreover, multiple studies report men having
considerably higher incidence of oral cavity cancer than
women [1,4].

Delay in diagnosis is often divided into patient delay/pri-
mary delay and professional delay/secondary delay. Patient
delay is often defined as the time from the onset of symp-
toms to the patient’s first professional visit, whereas profes-
sional delay is usually defined as the time from the first
professional visit to the final diagnosis, however variations of
these definitions occur [5,6]. A prolonged delay in diagnosis

can thus be caused by the patient and/or by the professional
service establishing the diagnosis. Delay in treatment is typ-
ically defined as the time from the date of diagnosis to the
date when curative therapy is commenced, and is often
referred to as time to treatment initiation (TTI) [5,7].

Traditionally, cancer stage at diagnosis is determinant in
prognosis and in selection of treatment modalities [1]. Delay
in diagnosis and prolonged TTI has been reported to be
associated with advanced stage at diagnosis as well as poor
survival outcome in head and neck cancer [5,7,8]. Longer TTI
is often caused by comorbidity as well as more complex
treatment planning, as demanded by advanced stage oral
cancer [9,10]. However, only few studies have investigated
delay in diagnosis and TTI specifically for oral cavity can-
cer patients.

The aim of this study is to systematically review the litera-
ture on the impact of delay in diagnosis and treatment of
oral cavity cancer.
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Methods and materials

In January 2021, one author (BBL) systematically searched
PubMed and Embase for articles published in English regard-
ing oral cavity cancer and impact of delay in diagnosis as
well as impact of the time from diagnosis to treatment. The
review was conducted according to PRISMA guidelines [11].
PubMed and Embase were searched using the following key-
words: oral, cavity, mouth, cancer, carcinoma, squamous cell
carcinoma, tumor, malignancy, neoplasms, and cancer of
mouth combined with delay, treatment delay, waiting time
and time to treatment initiation. The Mesh Terms carcinoma,
neoplasm, and mouth neoplasms were used in the PubMed
search as well. See Supplementary for the detailed
search strategy.

Studies with a minimum of ten patients reporting data on
the impact of delay in diagnosis and/or treatment initiation
of primary oral cavity cancer were included. Studies report-
ing on head and neck cancers in general, were only included
if they presented data on oral cavity cancer. Systematic
reviews, meta-analyses, conference abstracts as well as stud-
ies not reporting data specifically on oral cavity cancer were
excluded. Studies published before the year 2000 were
also excluded.

Results

The PubMed and Embase search generated a total of 5,736
articles after removal of duplicates. Sixteen articles met the
inclusion criteria, as shown in Figure 1 [12–27].

Overall, the studies reported data on 45,001 oral cavity
cancer patients (range: 62–18,677 patients per study) repre-
senting fourteen countries: Finland (n¼ 62), Spain (n¼ 63
and n¼ 88), China (n¼ 77), India (n¼ 79), Australia (n¼ 100),
Iran (n¼ 100), Thailand (n¼ 161), Brazil (n¼ 180), England
(n¼ 245), Poland (n¼ 305), Italy (n¼ 462), Denmark (n¼ 862),
the USA (n¼ 4,868 and n¼ 18,672) and Taiwan (n¼ 18,677).
The majority of patients were men (weighted average ¼
83%, Table 1), and the mean age at diagnosis ranged from
48.8 to 63.0 years.

Delay in diagnosis

Eleven of the studies (n¼ 1,460) reported impact of delay in
diagnosis of oral cavity cancer. Eight of them (n¼ 1,220)
examined correlation between delay in diagnosis and tumor
stage at diagnosis [12,14,15,19–21,24,25], while three studies
(n¼ 240) examined impact on overall survival (OS) [16,26,27].
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Among the studies investigating diagnostic delay and
cancer stage, six reported on patient delay and four on pro-
fessional delay. The definition of patient delay was similar in
all six of the studies reporting on this: the time from
the onset of symptoms to the first professional visit
[12,19–21,24,25]. Three of these studies, from Thailand, India
and Iran, found that patient delay was significantly correlated
with advanced stage at diagnosis (Kerdpon et al., p¼ 0.02;
Kumar et al., p¼ 0.0121; Sargeran et al., p< 0.05), whereas
three other studies, from Brazil, Finland and Poland, pre-
sented a nonsignificant correlation (Abdo et al., p¼ 0.24;
Rutkowska et al., p> 0.05; Teppo et al., p-value not specified)
[12,20,21,24,25]. Regarding professional delay, the included
studies investigating this had two different definitions: (A)
the time from the first professional visit to the final diagnosis
[24,25]; and (B) the time from the first professional visit to
the first consultation with a treating specialist [20,21]. Three
of the studies (n¼ 302) reported that professional delay did
not significantly correlate with advanced stage at diagnosis
(Kumar, p¼ 0.57; Kerdpon et al. and Teppo et al., p-values
not specified) [20,21,25]. Only an Iranian study, by Sargeran
et al. (n¼ 100), suggested that advanced stage at diagnosis
was determinant of professional delay (i.e., more than one
month; p< 0.05) [24].

Four studies, from Australia, England, Spain and Thailand
(n¼ 594), reported that the total time of diagnostic delay
(i.e., the sum of patient and professional delay) did not sig-
nificantly correlate with tumor stage/advanced cancer, while
the Iranian study by Sargeran et al. (n¼ 100) reported that
total diagnostic delay had significant correlation with an
advanced stage (Sargeran et al., p< 0.01, delay
>4months) [14–16,20,24].

Furthermore, three studies (n¼ 240) investigated the rela-
tionship between total diagnostic delay and OS [16,26,27]. A
study from China by Tong et al. found that diagnostic delay
of more than two months had a negative impact on OS
(Tong, p¼ 0.03), whereas a study from Australia by Thomas
et al., as well as a study from Spain by Seoane et al., did not
find any significant association between OS and diagnostic
delay (Thomas et al.: cut off point for delay ¼ 85 days,
p¼ 0.48; Seoane et al.: cut off point for delay ¼ 1.5months,
p¼ 0.74) [16,26,27].

Time to treatment initiation

The impact of TTI was examined in five of the included stud-
ies (n¼ 43,541) [13,17,18,22,23]. Four studies categorized TTI
in different interval-groups to examine the correlation with
mortality [13,18,22,23].

The Italian study by Polesel et al. examined time from
diagnosis to treatment initiation and its correlation with OS.
The study found that correlation between prolonged TTI and
OS was statistically significant. This study, along with a study
from Taiwan by Liao et al. (n¼ 19,139), found that OS signifi-
cantly decreased with increased TTI (Liao, p< 0.001; Polesel
et al., p< 0.01) [22,23]. It is noteworthy that the Italian study
found that there was no clear advantage in OS for patients
treated within 30 days, compared to patients treatedTa
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between 30 and 44 days [23]. The US study by Rygalski et al.
(n¼ 18,672) also reported a significant correlation for TTI of
61 to 90 days, and longer than 90days, compared with
0–30 days. The study moreover found that HRs were further
reduced for TTI after adjustment for additional covariates
[18]. Contrary to this, the US study by Fujiwara et al.
(n¼ 4,868) reported a nonsignificant trend toward decreased
OS with increased TTI (p¼ 0.055) [13]. In this study, patients
were considered delayed when the definitive surgery was
performed later than 45 days after diagnosis was established.
The Danish study by Jensen et al. (n¼ 862) also reported the
effect of TTI as non-statistically significant when adjusting for
age, sex, smoking, UICC stage, tumor sublocation, and CCI in
multivariate analyses [17]. Moreover, two of the studies
(n¼ 23,545) reported that age had an impact on TTI for oral
cavity cancer patients; Fujiwara et al. reported that oral cav-
ity cancer patients >60 years were significantly more likely to
have a longer TTI, and Liao et al. found that patients with a
TTI shorter than 20 days had the lowest age at diagno-
sis [13,22].

Discussion

By classifying diagnostic delay according to patient delay
and professional delay, different aspects can be examined
through categorization and comparison. Three of the
included studies (n¼ 340) reported that patient delay corre-
lated with advanced stage cancer, whereas three other stud-
ies found no such correlation. Notably, all three studies
reporting the correlation were from Asia (Thailand, India and
Iran), whereas the other studies were not (n¼ 547, Table 2)
[12,19–21,24,25]. It is currently known that buccal cancer is

more common among Asian populations due to betel quid/
tobacco chewing habits [2]. The study from Thailand sug-
gests that a health campaign should be implemented, thus
increasing the population’s awareness of early signs or symp-
toms of oral cancer and the limitation of traditional herbal
medication as a treatment option [20]. Multiple studies,
moreover, present that dental visits have a positive impact
on the detection of early-stage oral cancer. The studies
report that tumors discovered accidentally tend to be
smaller, compared to those found by patients themselves
[15,28]. In a study from Iran, Sargeran et al. found that a
determinant of patient delay is the patient not having visited
a clinician within the past 12months [24]. This relates to a
socioeconomic and healthcare aspect, as it prevents some
patients from seeking health care when symptoms first
appear [26,28]. Moreover, multiple studies report that edu-
cating the population should be prioritized [14,25,28,29]. An
English study by Scott et al. reported that some patients did
not consider their symptoms to be indicative of cancer.
Instead, they were being interpreted as minor oral conditions
such as an ulcer, trauma from dentures or a burn from hot
food or drink [30]. Even with free health care, as in England,
some patients in the study did not find their symptoms
severe enough to consult a health care professional. This
indicates that there could be value in educating people
regarding disease presentation and the importance of visit-
ing a health care professional as soon as oral symp-
toms develop.

Three of the included studies found a correlation between
patient delay and advanced stage cancer [20,21,24], however
the studies reporting on professional delay [20,21,25] gener-
ally did not find such correlation. Only one study from Iran

Table 2. Impact of delay in diagnosis and treatment initiation – results study by study.

Authors (publication year, country) Results

Abdo et al., 2007, Brazil [12] Patient delay did not significantly correlate with advanced stage at diagnosis
Fujiwara et al., 2017, USA [13] TTIa did not significantly correlate with OSb

Jensen et al., 2020, Denmark [17] TTIa did not significantly correlate with OSb

(when adjusting for age, sex, smoking, UICCc stage, tumor sublocation, and CCId in multivariate analyses)
Kerdpon et al., 2001, Thailand [20] Patient delay significantly correlated with advanced stage at diagnosis

Professional delay did not significantly correlate with advanced stage at diagnosis
Total diagnostic delay did not significantly correlate with advanced stage at diagnosis

Kumar et al., 2001, India [21] Patient delay significantly correlated with advanced stage at diagnosis
Professional delay did not significantly correlate with advanced stage at diagnosis

Liao et al., 2017, Taiwan [22] TTIa significantly correlated with OSb

Polesel et al., 2017, Italy [23] TTIa significantly correlated with OSb

(no clear advantage in OS for patients treated within 30 days, compared to patients treated between 30 and 44 days)
Rutkowska et al., 2020, Poland [19] Patient delay did not significantly correlate with advanced stage at diagnosis
Rygalski et al., 2020, USA [18] TTIa significantly correlated with OSb

(significant correlation for TTIa of 61 to 90 days, and longer than 90 days, compared with 0–30 days)
Sargeran et al., 2009, Iran [24] Patients delay significantly correlated with advanced stage at diagnosis

Professional delay significantly correlated with advanced stage at diagnosis
Total diagnostic delay significantly correlated with advanced stage at diagnosis

Scott et al., 2005, England [15] Total diagnostic delay did not significantly correlate with advanced stage at diagnosis
Seoane et al., 2010, Spain [27] Total diagnostic delay did not significantly correlate with OSb

Seoane et al., 2012, Spain [14] Total diagnostic delay did not significantly correlate with advanced stage at diagnosis
Teppo et al., 2008, Finland [25] Patient delay did not significantly correlate with advanced stage at diagnosis

Professional delay did not significantly correlate with advanced stage at diagnosis
Thomas et al., 2020, Australia [16] Total diagnostic delay did not significantly correlate with advanced stage at diagnosis

Total diagnostic delay did not significantly correlate with OSb

Tong et al., 2014, China [26] Total diagnostic delay significantly correlated with OSb

aTTI: Time to Treatment Initiation.
bOS: Overall Survival.
cUICC: The Union for International Cancer Control.
dCCI: Charlson Comorbidity Index
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(n¼ 100) found a correlation between professional delay and
advanced stage cancer. This study defined professional delay
as the time from the first professional visit to the final diag-
nosis [24]. This is opposed to the two other studies, which
defined professional delay as the time from first professional
visit to the first consultation with the treating specialist
[20,21]. The different definitions among the included studies
make it difficult to compare the research results one to one,
and this might explain the differences found in the signifi-
cance of correlations. Moreover, it is inevitable that the data
collection in the included studies vary. Four of the studies
reporting on patient and professional delay adapted an
approach of using a structured questionnaire [15,20,21,24].
On the other hand, the study from Finland and the study
from Poland, searched data from patients’ medical records
(Teppo et al. included dental records as well) [19,25]. The
date of the onset of cancer symptoms was derived from
these unbiased records, which were prepared at the time of
the initial visit [25]. Multiple studies investigated the correl-
ation between tumor aggressiveness and delay by dividing
the patients in two groups: one group of early stage patients
and one group of late stage patients. The early stage
included UICC stage I and II while the late stage included
UICC stage III and IV [12,14–16,19,20,24,25,27].

The combination of patient and professional delay repre-
sents the total diagnostic delay [20]. One of the included
studies (n¼ 100) found a correlation between total diagnos-
tic delay and advanced stage cancer, while three of the
included studies (n¼ 494) did not [14,15,20,24]. One study
explains this by suggesting that the tumor might be ‘silent’
and the time of onset of symptoms may not correlate well
with the true onset of disease [15]. To detect oral cavity can-
cer in early stages, Seoane et al. proposed that the focus
should be on screening programs, thus detecting disease
during asymptomatic phases [27]. Screening programs have
already been implemented in countries such as Denmark
where dentists are obligated to check the patients’ mucosa
and forward patients with mouth ulcers to a head and neck
department [31,32]. General practitioners in Denmark also
have a screening obligation to forward patients to a special-
ist in case a mouth ulcer has been reported as being older
than two weeks [33]. Moreover, professional training is
thought to be important in detecting early-stage cancer. The
study from Thailand by Kerdpon et al. found that about half
of the patients were mismanaged on their first consultation
and therefore suggests that professional training to recog-
nize potentially malignant lesions should be prioritized [20].

Regarding total diagnostic delay, correlation with OS was
examined as well. A study from China by Tong et al. found
that there was correlation between 2-year OS and diagnostic
delay of more than two months (p¼ 0.03), while a study
from Australia and a study from Spain did not report a sig-
nificant correlation [16,26,27]. Moreover, a nonsignificant
trend between delay in diagnosis and OS was reported in a
study of head and neck cancers in general, by McGurk et al.
[34]. It could seem paradoxical that delay in diagnosis and
OS is reported as noncorrelated, but the ‘silent’ tumor theory
and tumor growth velocity (tumor aggressiveness) can likely

both be explanations for this. This was presented in a study
from Spain reporting on oral and oropharyngeal cancers [35].
The study found a U-shaped curve in the correlation
between total diagnostic delay and mortality: patients with
short or long diagnostic delay had a higher mortality than
those with medium delays. As the biology differs from tumor
to tumor, patients with fast-growing tumors and rapid pro-
gression would demand shorter delay than those with slower
growing ones [35]. It is noteworthy that some tumors might
be aggressive, while others are “slow”, independent of size.
This, however, contradicts the TNM-classification by UICC,
which is currently adopted as a unified standard to classify
cancer by anatomic disease extent, thus providing an indica-
tion of prognosis [36]. The three studies on total diagnostic
delay focused on the time-period prior to the day of diagno-
sis and did not address the adjuvant therapy as a part of the
analysis [16,26,27]. However, it could be interesting to inves-
tigate further, whether the duration of primary therapy and
delays in adjuvant treatment could be of importance. The
question of adjuvant therapy has already been addressed in
a study by Chen et al., who found it to be independently
associated with improved OS for head and neck cancers [37].

In general, recent studies have shown that the incidence
of oral cavity cancer has increased during the past decades
in Western Europe [2,3]. This results in a greater pressure on
the healthcare system with a putative impact on the time
from diagnosis to treatment. Notably, the treatment option
could impact the length of TTI. The two studies from the
USA (Fujiwara et al. n¼ 4,868 and Rygalski et al. n¼ 18,672)
reported data on the time between diagnosis and surgery
(with or without postoperative radiotherapy (RT) and adju-
vant chemotherapy (Rygalski et al. only)), whereas the study
from Italy and the study from Taiwan reported data on the
time from diagnosis to RT, surgery or chemotherapy (radical
concomitant radio-chemotherapy or neoadjuvant chemother-
apy followed by RT, in the study from Italy) [13,22,23]. The
patients in the Danish study by Jensen et al. were either
treated with surgery (with or without postoperative radio-
therapy (RT)) or radiotherapy as primary treatment. Notably,
the treatment option could impact the length of TTI. The
Danish study by Jensen et al. and the Italian study by Polesel
et al. both found that patients with cancer of the oral cavity
had a shorter TTI when the definitive treatment was surgery
alone [17,23]. More than 40% of the patients treated with RT
in the Italian study had a TTI longer than 90 days [23]. The
study found that treatment planning for RT required time for
accurate staging and definition of therapeutic plan.
Moreover, RT devices were only available in research/aca-
demic institutes, thus resulting in waiting lists being quite
long (approximately 3weeks) [23].

Multiple studies found that TTI correlated with OS
[18,22,23]. Rygalski et al. reported that patients with a TTI of
more than 67days had a worse overall survival than patients
with a TTI <67 days. Therefore, the study suggests that all
reasonable efforts should be made to expedite primary sur-
gery. Interestingly, the Italian study by Polesel et al. con-
cluded that there was no significant difference in OS for
patients treated between 30 and 44 days, compared with
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those treated within 30 days [23]. Similar findings were also
reported in a study by Murphy et al., who investigated over
50,000 head and neck cancer patients in the USA [5]. The
study overall found that patients with a TTI of greater than
46 to 52 days had an increased risk of mortality, though, it is
notable that the study reported that a TTI of 31 to 60 days
did not result in a higher risk of death compared with a TTI
of 0 to 30 days. Moreover, the Danish study by Jensen et al.
reported that the effect of TTI was found non-statistically sig-
nificant in multivariate analyses [17]. Healthcare systems
might thus be able to prolong TTI within a reasonable time-
frame, without affecting outcome. Further, a Danish study on
HPV positive and negative oropharyngeal squamous cell car-
cinoma patients reported that only a TTI greater than 60 days
significantly predicted a higher risk of death (HPV negative
patients; p¼ 0.03) [7]. This suggests that prolonged TTI, in
most cases, is found correlated with OS, though the import-
ant determinant is the number of days. Currently, different
practices are adopted for reducing delay. In 2007, the Danish
government decided that all cancer patients should be diag-
nosed and treated without delay by introducing the fast
track accelerated clinical pathway. The diagnostic package
for head and neck cancer was developed in collaboration
with the Danish Head and Neck Cancer Group (DAHANCA),
and the standards of the fast track pathway includes: 21 cal-
endar days for diagnosis; seven days for planning of surgery;
11 days for planning radiotherapy; and therefore a total of 28
or 32 calendar days from suspicion of cancer to initiation of
surgery or radiotherapy, thus ensuring the patient a shorter
TTI [38,39]. The fast-track program aims at ensuring that all
patients are treated as efficiently as possible independent of
the stage at diagnosis.

In conclusion, this review found that patient delay only
significantly correlated with advanced stage cancer in Asian
studies, whereas the remaining studies found no correl-
ation. Professional delay and total diagnostic delay were
mostly found noncorrelated with advanced stage cancer.
TTI was generally reported to be correlated with OS, but
some studies did not report on such correlation. One study
found that there was no clear advantage in OS for patients
treated within 30 days compared to patients treated
between 30 and 44 days. Efforts preventing TTI from
becoming too prolonged is hereby preferred. The optimal
length of TTI, for both the patient and the professionals, is
still to be discussed.
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