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Abstract

Background: To assess the impact of treatment delay on survival of oral/oro-

pharyngeal cancer (OSCC).

Methods: We followed 5743 OSCCs between 2004 and 2009 from a

population-based screening program and ascertained death until the end

of 2012.

Results: The hazard ratios (HRs) of mortality from OSCC were 1.46

(1.30-1.65) and 1.18 (1.04-1.33) in univariable and multivariable analyses,

respectively, for treatment delay longer than 6 weeks compared with that

shorter than 3 weeks. The corresponding figures were 1.12 (1.01-1.24) and 1.00

(0.91-1.11) for treatment delay between 3 and 6 weeks. Advancing age (1.01),

higher stage (stage II: 1.84, stage III: 2.97, stage IV: 6.33), cancer in tongue

(1.37), or hard palate (1.63) had higher HR of mortality (P < .05). However,
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treatment at medical center had a lower mortality (0.83, 0.75-0.91) than local/

regional hospital.

Conclusions: Treatment delay longer than 6 weeks for OSCCs detected via a

population-based screening program had unfavorable survival.
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1 | INTRODUCTION

The incidence of oral/oropharyngeal squamous cell carci-
noma (OSCC) is the highest in areas such as Melanesia,
South-Central/Southeast Asia, and Central/Eastern
Europe where habits of cigarette smoking, alcohol drink-
ing, and betel quid chewing are prevalent.1-3 Although
the incidence of OSCC decreases worldwide over the past
few decades, the overall 5-year survival is only around
60% (ranging from 10% to 82%). With continual progress
in imaging, surgery, radiation, and systemic therapies as
well as the collaboration of multidisciplinary team, the
overall survival (OS) may have improved 15% in the last
50 years but only 5% in the last 20 years.4 Since more
than 50% of such cancers are diagnosed at advanced
stages (stage III or IV), which has a poor 5-year survival
of around 20% to 30%,4 strategy toward early diagnosis
and treatment is thus upmost for further improvement of
survival.

Population-based oral visual screening targeting at
high-risk subjects has been proven effective in reducing
21% of advanced stage and 24% mortality of oral cancer in
a randomized controlled trial in India after 15 years of
follow-up.5-7 After the screening is performed by the
trained medical personnel, all the participants with posi-
tive oral potentially malignant disorders are routinely
referred to the head and neck specialists or oral surgeons
for further confirmation and management.8 If biopsy
yields the pathologic proof of malignancy, then treatment
will be arranged after a battery of staging workup exami-
nations, including at least radiologic examinations (com-
puted tomography and/or magnetic resonance imaging),
abdominal sonography, bone scan or positron emission
tomography, and serum biochemical laboratory tests as
well as the consultation of collaboration of multi-
disciplinary teams. The length of examination period may
be affected by long waiting lists, limited healthcare capac-
ity, or manpower shortage9 and may be as long as 30 to
69 days or more.10-12 However, significant tumor progres-
sion has been reported during such waiting period for
patients diagnosed as having head and neck cancers,11,13

and tumor upstaging may result in decreased survival for
those receiving treatment after prolonged delay.

The association between prolonged diagnosis-to-
treatment interval and unfavorable survival in head and
neck squamous cell carcinoma (HNSCC) has been
reported in several studies with the interval threshold
ranging from 20 to 120 days.14-16 Most of these studies
used population-based database for analysis and found
positive association between the decreased survival
and the prolonged time interval from diagnosis to
treatment initiation in the Netherlands,17 north-
eastern Italy,18 Denmark,19 and the United States20

with the corresponding hazard ratios of mortality 1.07,
1.13, 1.6, and 1.23, respectively. However, a recent
large-scale study found that there was lack of such an
association of treatment delay when focused only on
cases of OSCC with OS in the United States, while the
report from Taiwan14 had a significant 12% increased
risk of mortality. Although inconsistent results regard-
ing the impact of treatment delay on survival of OSCC
have been noted, it is imperative to make use of a
large-scale population-based study to elucidate the
impact of treatment delay in the area with prevalent
OSCC where the demand for treatment is high. There-
fore, we aim to assess the effect of treatment delay on
survival of OSCC diagnosed via screening of high-risk
subjects in a nationwide population-based oral screen-
ing program.

2 | MATERIALS AND METHODS

2.1 | Study subjects

Biennial oral visual screening targeted at high-risk
groups has been launched by the Health Promotion
Administration of the Ministry of Health and Welfare
since 2004 under the reimbursement of the government
authorities owing to the high incidence of oral cancer,21

and this service screening program aims at early detec-
tion of oral cancer, which is the fifth leading incident
malignancy in Taiwan.22 The subjects aged 18 years or
above with habits of cigarette smoking and/or betel quid
chewing were invited to participate in the screening at
any medical institution contracted with the National
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Health Insurance System. Firstly, face-to-face interview
was performed by either public health workers or medi-
cal personnel in the community to collect information on
oral habits and demographic characteristics, and then eli-
gible subjects were invited to participate in the screening
but those with a prior history of oral cancer were
excluded from enrollment. Visual inspection of the oral
cavity (including lips, buccal mucosa, oral tongue, gingi-
vae, retromolar trigone, floor of mouth, soft and hard
palate, uvula, tonsils, and lateral and posterior oropha-
ryngeal walls) was then performed by the otolaryngolo-
gists, dentists, or trained physicians under adjunct usage
of disposable wooden tongue depressor and proper illu-
mination. Participants with no visible oral lesions were
suggested to reparticipate in the screening biennially.
Participants with visible oral potentially malignant
lesions, such as verrucous hyperplasia, lichen planus,
leukoplakia, erythroleukoplakia, erythroplakia, oral
submucous fibrosis, unhealed oral ulcer above 2 weeks,
or any suspicious malignancy were referred to the head
and neck specialists practicing in confirmatory examina-
tion and pathologic diagnosis at the hospital. After path-
ologic confirmation of the presence of malignancy,
cancer staging workup followed by further treatment
was then arranged accordingly. The costs after referral
were all under the reimbursement of the National
Health Insurance System, which had a coverage rate of
99.6% of the 23.6 million registered residences in Tai-
wan. Regarding low-income people who could not
afford the payment for insurance, the government pro-
vided subsidization to guarantee their rights to access
necessary health care.

2.2 | Collection of data

A total of 2 334 299 subjects participating in the screen-
ing program between 2004 and 2009 constitutes our
study cohort, which is still currently operational and
maintained by the Health Promotion Administration of
the Ministry of Health and Welfare of Taiwan prospec-
tively.22 Through the linkage of the cohort with
National Cancer and Death Registry until December
31, 2012, the cause and date of death were retrieved.
Demographic characteristic and other covariates of
interest were retrieved, including sex, age, oral habits,
cancer stage at treatment, cancer site, year of diagnosis,
hospital level for cancer treatment (medical center,
local/regional hospital), date of pathologic diagnosis,
date of initial treatment, and date of oral cancer death.
Treatment delay was defined as the number of weeks
from the date of pathologic diagnosis to the date of
treatment initiation. The hospital level was assessed and

accredited periodically on the basis of “Hospital accredi-
tation Standards” mandated by the Joint Commission of
Taiwan organization to ensure nation's healthcare
quality.23

Site codes for OSCC were based on the International
Classification of Diseases for Oncology (ICD-O-3), third
edition, and were classified as lip cancer (C00), tongue
cancer (C01, C02), gum cancer (including alveolar ridge
mucosa and gingiva) (C03), floor-of-mouth cancer (C04),
hard palate cancer (C05.0, C05.8, C05.9), buccal cancer
(C06.0), retromolar trigone cancer (C06.2), other forms of
oral cancer or with overlapping sites (C06.1, C06.8,
C06.9), and oropharyngeal cancer (C05.1, C05.2, C09,
C10), respectively. The TNM stage of cancer was catego-
rized in accordance with the guidelines of the American
Joint Committee on Cancer staging manual (sixth edi-
tion). The pathologic cancer staging was adopted with
supplement by the clinical cancer staging when the sub-
jects did not receive surgery as treatment modality. Note
that subjects who were diagnosed as OSCC before screen-
ing and have not received any treatment, or with treat-
ment delay more than 52 weeks, were excluded from the
analyses.

2.3 | Statistical analysis

Continuous variables were expressed as median
± interquartile range (IQR) or 95% confidence interval
(CI), and groups were compared using Student's t test for
analysis of baseline characteristics. Categorical variables
were expressed as counts (%), and groups were compared
using the χ2 test. The OS of OSCC over the time of
follow-up was computed with the Kaplan-Meier method
graphically and was tested with log-rank test. Univariable
and multivariable Cox's proportional hazards models
were used to estimate the crude hazard ratios (cHR),
adjusted hazard ratio (aHR), and their 95% CI of mortal-
ity for treatment delay, sex, age, oral habits, stage and site
of cancer, year of diagnosis, and the hospital level for
cancer treatment. All data analyses were performed with
the SAS software, version 9.3 (SAS Institute Inc., Cary,
NC). Two-tailed P value of <.05 was considered statisti-
cally significant.

2.4 | ETHICS STATEMENT

This study was approved and funded by the Health Pro-
motion Administration of the Ministry of Health and
Welfare of Taiwan (A1081113). All records and informa-
tion were anonymized and de-identified prior to analysis.
The Research Ethics Committee D of National Taiwan
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University Hospital approved this project and granted a
waiver for informed consent (201809041W) pursuant to
the regulations of the Institutional Review Board on
October 2, 2018.

3 | RESULTS

3.1 | Demographic characteristics and
distribution of treatment delay

The distribution of treatment delay among 5743 oral/oro-
pharyngeal cancers is illustrated in Figure 1. There were
56.9% of the cases receiving treatment within 3 weeks
after diagnosis, 86.5% within 6 weeks, and only 13.5%
more than 6 weeks. Table 1 shows the demographic char-
acteristics of sex, age, oral habits (betel quid chewing, cig-
arette smoking, and alcohol drinking), cancer site and
stage, year of diagnosis, and hospital level for cancer
treatment. Most of the cases were male (97%), aged
between 30 and 59 years (71.4%), and received treatment
at medical center (73.5%). The median time of treatment
delay was 20 days (IQR: 12-30 days) and did not show
significant difference in sex, age, oral habits, and year of
diagnosis. However, the delay varied significantly with
different cancer sites with the shortest in lip (16 days)
and the longest in gum, retromolar trigone, and orophar-
ynx (21 days). With increasing cancer stage, the median
time of treatment delay increased from 16 days in stage I
to 21 days in stage IV (trend test P < .01). Subjects who
received treatment at medical center had a median treat-
ment delay of 20 days while at local/regional hospital
was 19 days (P = .03). Those with unspecified cancer site
(28 days), unknown cancer stage (28 days), and unknown

hospital level for treatment (22 days) had longer median
treatment delay when compared to their counterparts.
Since outpatient appointment was usually scheduled on
weekly basis and the overall median delay in our cohort
centered around 19-22 days (approximately 3 weeks), we
then classified the treatment delay into three groups
[≤ 3 weeks (≤21 days), 3 to 6 weeks (22-42 days), and
>6 weeks (>42 days)] for computing the effect on OS,
which included 56.9%, 29.6%, and 13.5% of the cases,
respectively. Baseline characteristics showed significant
variation in distribution of the sex, age, cancer sites, can-
cer stage, and hospital level among treatment delay
groups.

3.2 | Cox's proportional hazards
regression analysis

We estimated the effects of different characteristics on
OS using Cox's proportional hazards regression analysis
(Table 2). Treatment delay longer than 3 weeks showed
significantly higher mortality when compared to
≤3 weeks in univariable analysis but was not significant
until >6 weeks in multivariable analysis (aHR: 1.18, 95%
CI: 1.04-1.33). Regression analyses showed that age at
diagnosis (aHR: 1.01, 95% CI: 1.01-1.01) was significantly
associated with OS in multivariable analyses. Using lip as
reference for comparison, all cancer sites had higher risks
of mortality in univariable analysis but only tongue
(aHR: 1.37, 95% CI: 1.03-1.83) and hard palate (aHR:
1.63, 95% CI 1.11-2.41) were significant in multivariable
analyses. Cancer stage had significant effect on OS and
the HR increased as upstaging in both univariable and
multivariable analyses. Using stage I as reference, the
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TABLE 2 Cox's proportional hazards analyses on risk of oral/oropharyngeal cancer mortality

Variable
Univariable Multivariable

cHR (95% CI) P aHR (95% CI) P

Treatment delay

≤3 weeks 1.00 Reference 1.00 Reference

3 to 6 weeks 1.12* (1.01-1.24) .03 1.00 (0.91–1.11) .94

> 6 weeks 1.46* (1.30-1.65) <.0001 1.18* (1.04-1.33) 0.01

Sex 0.77 0.84

Male 1.00 Reference 1.00 Reference

Female 0.96 (0.74-1.25) 0.97 (0.74-1.28)

Age at diagnosis (years) 1.01* (1.01-1.01) <.0001 1.01* (1.01-1.01) <.0001

Betel quid chewing

No 1.00 Reference 1.00 Reference

Yes 1.01 (0.91-1.12) 0.82 1.00 (0.89-1.11) 0.94

Quit 0.87 (0.53-1.43) 0.58 0.99 (0.60-1.64) 0.96

Cigarette smoking

No 1.00 Reference 1.00 Reference

Yes 1.03 (0.88-1.20) 0.76 1.04 (0.88-1.22) 0.69

Alcohol drinking

No 1.00 Reference 1.00 Reference

Yes 1.07 (0.97-1.17) 0.18 1.05 (0.95-1.16) 0.32

Cancer site

Lip 1.00 Reference 1.00 Reference

Buccal 1.59* (1.19-2.12) 0.0015 1.08 (0.81-1.44) 0.61

Gum 2.18* (1.61-2.96) <.0001 1.01 (0.74-1.37) 0.97

Floor-of- mouth 1.93* (1.29-2.88) 0.0013 1.12 (0.75-1.68) 0.58

Tongue 1.83* (1.38-2.43) <.0001 1.37* (1.03-1.83) 0.03

Hard palate 3.08* (2.09-4.52) <.0001 1.63* (1.11-2.41) 0.01

Retromolar trigone 2.11* (1.48-3.00) <.0001 1.35 (0.94-1.92) 0.10

Oropharynx 2.28* (1.69-3.08) <.0001 1.17 (0.86-1.58) 0.32

Cancer stage

I 1.00 Reference 1.00 Reference

II 1.84* (1.52-2.24) <.0001 1.84* (1.52-2.24) <.0001

III 3.03* (2.49-3.68) <.0001 2.97* (2.43-3.62) <.0001

IV 6.39* (5.47-7.46) <.0001 6.33* (5.39-7.43) <.0001

Year of diagnosis

2004 1.00 Reference 1.00 Reference

2005 0.97 (0.76-1.23) 0.77 1.08 (0.84-1.38) 0.55

2006 0.77* (0.61-0.97) 0.03 0.80 (0.63-1.01) 0.06

2007 0.85 (0.68-1.07) 0.16 0.91 (0.72-1.15) 0.43

2008 0.84 (0.67-1.05) 0.12 0.86 (0.69-1.08) 0.20

2009 0.80 (0.64-1.00) 0.05 0.86 (0.69-1.07) 0.18

Hospital level

Medical center 0.82* (0.75-0.91) 0.0001 0.83* (0.75-0.91) 0.0001

Local/regional 1.00 Reference 1.00 Reference

Abbreviations: aHR, adjusted hazard ratio; cHR, crude hazard ratio, CI, confidence interval.
Note: *P < .05.
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aHR for mortality from OSCC was 1.84 (1.52-2.24) for
stage II, 2.97 (2.43-3.62) for stage III, and 6.33 (5.39-7.43)
for stage IV in multivariable analyses. Subjects who
received treatment at medical center had significant
lower risks of mortality than at local/regional hospital
with a corresponding cHR of 0.82 (0.75-0.91) in
univariable and aHR of 0.83 (0.75-0.91) in multivariable
analyses. There were only 20 cases (0.3%) who received
treatment at unknown hospital level and the OS was sim-
ilar to those treated at local/regional hospital (aHR: 0.68,
95% CI: 0.30-1.52). However, sex, different oral habits,
and year of diagnosis had no significant effect on OS and
these also lack interaction among covariates (P > .05).
Several potential confounding variables (such as cases
with higher cancer stage had longer treatment delay)
were adjusted in the multivariable analyses for eliminat-
ing the confounding effect on our results.

3.3 | Kaplan-Meier survival curves

The survival curves at different times of treatment delay
were analyzed by Kaplan-Meier analysis with adjustment

of covariates including sex, age, betel quid chewing, ciga-
rette smoking, alcohol drinking, and hospital level for
cancer treatment and are graphically illustrated with the
order of aHR (Figure 2). The OS for treatment delay
between 3 and 6 weeks was similar to those ≤3 weeks
but was not significant until >6 weeks (aHR: 1.18, 95%
CI: 1.04-1.33) (log-rank test P < .05). Further stratifica-
tion by cancer stage revealed that both early (stage I, II)
and advanced (stage III, IV) stages had less favorable OS
when treatment delay >6 weeks with the corresponding
aHRs of 1.39 (1.01-1.91) and 1.19 (1.03-1.37), respectively.

4 | DISCUSSION

The definition of “delay in cancer diagnosis and treat-
ment” varies and has been reported as long as 5 to
6 months in the literature. In a review article by Guneri
and Epstein,24 it is categorized into three components:
patient delay, professional delay, and system delay. Diag-
nostic delay is commonly categorized as “patient delay,”
which refers to the period between the first detection of a
sign/symptom and looking for health care for that, while
“professional delay” is the duration from the first exami-
nation by a healthcare provider to the final histological
diagnosis of the condition. “System delay” refers to the
duration from diagnosis to the initiation of the treatment
and means the same as the term “treatment delay” we
adopt in current study. The cancers in our cohort were
diagnosed via referral from oral visual screening program
targeting at high-risk subjects and mostly were either
asymptomatic or unaware of the malignancy. Conse-
quently, patient delay and professional delay were not
applicable to our cohort and we thus focused only on
treatment delay.

Several terms have been used to describe the time
between pathologic diagnosis of malignancy and initia-
tion of treatment in the literature for HNSCC, such as
waiting time,17,25 treatment delay,12,25-31 time interval
from diagnosis to treatment,15 time to treatment
initiation,18-20,32,33 durations of diagnosis-to-treatment
initiation,27-29,34,35 and diagnosis-to-treatment inter-
val.14,30,34 It may be confusing for researchers interested
in this issue since there is no unified terminology to
describe this period in spite of suggestions proposed by
the Aarhus statement.36 However, we believe these terms
can be used interchangeably since the same definitions of
this period were described in individual study. We thus
adopt the term “treatment delay” since it is concise and
most frequently used in the literature although it may
not be as straightforward literally as “diagnosis-to-
treatment initiation/interval.”31 After pathologic diagno-
sis of the malignancy, certain time will inevitably elapse
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owing to the arrangement of cancer staging examination,
multidisciplinary team consultation, and then finally
scheduling for the treatment. Under Taiwan's National
Health Insurance system, the health care is provided
according to “first come, first serve” basis without any
special priority given to screening-referred cases, and this
could be verified by the median treatment delay in our
study was 20 (IQR: 12-30) days while the reported figure
in Taiwan was 19 (IQR: 13-28) days.14

After the implementation of screening, the referral-
confirmed malignancy will impose burden on healthcare
system and may lengthen the time to treatment. Van
Harten et al reported that the year of diagnosis was sig-
nificantly related to treatment delay in their institution
with median of 31 days during the period of 1990 and
1994, which significantly lengthened to 38 to 41.5 days in
the subsequent time periods (1995-1999, 2000-2004,
2005-2010).26 Our nationwide cohort had much shorter
median delay and it did not change significantly over
years as referred cases increased. Since significant cancer
progression occurred as increasing delay for treatment, a
fast track study was introduced in Denmark since 2007
through employment of a full-time case manager,
strengthening the multidisciplinary tumor board and giv-
ing higher priority for HNSCC patients.13 The delay from
diagnosis to treatment successfully decreased from a
median of 31 days in 1992 and 47 days in 2002 to 25 days
in 2010 (P < .001). With the implementation of nation-
wide oral screening program since 2004 in Taiwan, the
workload of healthcare system was sure to increase due
to the referral of screen-positive subjects and provision of
subsequent treatment. Although the confirmed and
treated OSCC increased from 202 cases in 2004 to 1831
cases in 2009, our results showed no increase of treat-
ment delay over years with a stable median around 19 to
20 days. Also, there was a nonsignificant trend toward
decreasing HR of mortality over year of diagnosis with
14% reduction of HR of mortality in the last year of
enrollment. This may be attributed to the high efficiency
and healthcare quality in our National Health Insurance
System since no targeted strategy had ever been adopted
toward the increase in healthcare demand accompanied
by screening.

As far as the magnitude of prolonged treatment delay
on survival was concerned, there were several large-scale
studies reported worldwide, yet with conflicting results
(Supplementary Table). A Dutch study using HNSCC
from the Netherlands Cancer Registry between 2005 and
2011 concluded that the hazard of dying was increasing
with longer waiting time (HR: 1.07, 95% CI: 1.06-1.08).17

Another study using Danish Head and Neck Cancer
group database for 2000 to 2014 identified a HR of 1.6
(95% CI: 1.04-2.45) for mortality in human

papillomavirus-negative oropharyngeal squamous cell
carcinoma (SCC) patient with time to treatment initiation
>60 days.19 Murphy et al used the National Cancer Data-
base (NCDB) to evaluate the association of OS with treat-
ment delays in HNSCC between 1998 and 2001, showing
that the time to treatment initiation more than 60 days vs
less than 30 days had a HR of 1.13 for the elevated mor-
tality.20 However, other studies by Morse et al27-29,34,35 to
characterize treatment delays with OS on HNSCC using
also NCDB from year 2004 to 2013 yielded variable results.
According to these cohorts, the diagnosis to treatment ini-
tiation was not associated with poorer OS in oral cavity
SCC,37 primarily resected oropharyngeal SCC,29 salivary
gland cancer,35 and hypopharyngeal cancer treated with
induction chemotherapy.27 Instead, treatment delays were
associated with poorer survival only in hypopharyngeal
cancer treated with primary radiation or
chemoradiation.27 However, a recent systemic review
addressed that nine out of 13 studies found association
between longer diagnosis-to-treatment interval and poorer
OS with delay thresholds ranging from more than 20 days
to 120 days or more.31 Our study showed that the impact
of unfavorable OS was significant when treatment delay
3 to 6 weeks (aHR: 1.12) and >6 weeks (aHR: 1.18) in
multivariable analysis for OSCC. The result was in concor-
dance with Liao's study that diagnosis-to-treatment inter-
val ≥20 days was associated with poorer 5-year OS in oral
cavity SCC, which was based on patients identified in Tai-
wan Cancer Registry Database from 2004 to 2010.14 It
appeared that strategy toward shortening the treatment
delay cannot be overemphasized on the basis of these real-
world data to achieve better survival.

The specialists who received referral would perform
biopsy or excision of any suspicious oral lesions and then
arranged appropriate treatment if malignancy was
proven. The subjects may also seek treatment at other
specialists or hospitals at discretion as their preference in
our healthcare system. When the subjects had care
transitioning, longer waiting time for appointment,
scheduling, and finally treatment would occur, and it was
reported to be associated with poorer survival.20,32 Transi-
tion care to academic facilities was reported to have
inherent increase in time to treatment initiation from a
median of 26 days to 33 days32 in the United States, yet
the corresponding OS was better given a mortality HR of
0.91 (95% CI: 0.88-0.95).20 Similar finding was also
reported in Italy with an HR of 0.73 (95% CI: 0.66-0.80).18

It appeared that treatment at high volume facilities miti-
gated some portion of mortality risk from prolonged
waiting, but transitions should be cautious and struc-
tured to avoid detrimental delays. However, care
transitioning and the consequent increasing time waiting
for treatment were highly correlated, which was
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statistically inappropriate to be included at the same time
in our analysis. That was the reason why we focused only
on examining the treatment delay without separate con-
sideration if the subjects had care transitioning.

In our study, the subjects with positive oral lesions
after visual screening were informed of the results and
the necessity to receive further confirmatory diagnosis by
the specialists. A referral sheet was issued and the sub-
jects could make appointment at any hospitals contracted
to the National Health Insurance System as their prefer-
ence. Consequently, we further examined whether sur-
vival varied at different levels of hospitals and the result
showed that treatment at medical center had a significant
17% decreased risk of mortality compared to local/
regional hospital. The hospital level was rated periodi-
cally by the healthcare authorities in Taiwan according
to structured professional healthcare indexes, and thus
the patients prone to seek medical care at higher-rated
medical centers owing to better equipment, surgical skills
and experience, ample manpower, and most important of
all, presumably better prognosis. Our result in part
supported this presumption since subjects who received
treatment at medical center appeared to have decreased
HR in mortality. However, since cancer progression
developed during prolonged waiting and consequently
negatively affected the prognosis,25,31 referral all the cases
to the medical centers may potentially prolong the
waiting and compromise the survival advantage.
Although only 13.5% of our cohort received treatment
6 weeks after diagnosis, we believed that certain fewer
cases may upstage from early to advanced stage during
the delay although we had only cancer stage at treatment.
It was noteworthy that cases in early stage may have bet-
ter prognosis, yet the impact of delay was larger than in
late stage (aHR: 1.39 vs 1.19), which was less common
but in agreement with a population-based report in
northern Italy18 and thus care should be taken clinically
not to exceed such threshold. Therapy for OSCC was
complex with surgery as the keystone of curative treat-
ment followed by adjuvant radiotherapy or systemic ther-
apy and it was reasonable to have variable delay in
different cancer sites (Table 1, P < .01). Although treat-
ment for cancer in tongue and hard palate was mostly
within 3 weeks in the current study (median delay:
19 and 20 days), both sites still had the poorest prognosis
with corresponding figures of aHR 1.37 and 1.63. One
plausible reason may arise from inherent different tumor
behavior, which was supported by our previous study
regarding varying anatomic sites and mortality that
tongue (HR: 1.39) and hard palate (HR: 1.41) had poorest
OS among all sites.38

There were several limitations in our study. Firstly,
although the date and medical facility of initial treatment

were available in our cohort, the type of therapy the sub-
jects received, which had impact on survival, was not avail-
able from our screening program. Secondly, information
regarding dosage and amount of oral habits consumed39 or
cessation40 was not gathered in the cancer registry, both of
which were also documented prognostic factors. Thirdly, no
information on transitional care was available since data
from Cancer Registry were reported by the hospitals where
treatment was provided, not by the original hospitals per-
forming the histopathologic examination. Finally, the HPV
infection status was unavailable in the Cancer Registry
Database. Although HPV-positive oropharyngeal cancer
was reported to have favorable survival,4,19 the population-
based cohort study in Taiwan showed that only females
with HPV infection had significantly higher incidence and
better survival for HPV-related head and neck cancers.41

However, since the HPV infection prevalence was low in
Taiwan42 and only 11.5% of our cases was oropharyngeal
cancer (0.37% for females), lack of such information was
unlikely to alter our results and we thus included all
detected OSCC in our study.

5 | CONCLUSION

Our study indicates that oral/oropharyngeal cancers
diagnosed via visual screening of subjects with habits of
cigarette smoking and/or betel quid chewing had a sig-
nificant 18% increased hazard of mortality if treatment
delay >6 weeks. Although treatment at medical center
was associated with better survival, referral may
lengthen the treatment delay and potentially worsened
the prognosis. Unlike other prognostic factors, such as
age at diagnosis, cancer stage, and cancer site that are
determinants after pathologic confirmation of malig-
nancy, the treatment delay can be shortened via
arrangement of urgent treatment. The referral to other
colleagues or hospitals with available healthcare capac-
ity can also be considered. However, further research
should be conducted to verify if such strategy really
helps to improve survival.
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