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Background: Inevitably, the emergence of COVID-19 has impacted non-COVID care. Because timely
diagnosis and treatment are essential, especially for patients with head and neck cancer (HNC) with
fast-growing tumours in a functionally and aesthetically important area, we wished to quantify the
impact of the COVID-19 pandemic on HNC care in the Netherlands.
Material and Methods: This population-based study covered all, in total 8468, newly diagnosed primary
HNC cases in the Netherlands in 2018, 2019 and 2020. We compared incidence, patient and tumour char-
acteristics, primary treatment characteristics, and time-to-treatment in the first COVID-19 year 2020
with corresponding periods in 2018 and 2019 (i.e. pre-COVID).
Results: The incidence of HNC was nearly 25% less during the first wave (n = 433) than in 2019 (n = 595)
and 2018 (n = 598). In April and May 2020, the incidence of oral cavity and laryngeal carcinomas was sig-
nificantly lower than in pre-COVID years. There were no shifts in tumour stage or alterations in initial
treatment modalities.
Regardless of the first treatment modality and specific period, the median number of days between first

visit to a HNC centre and start of treatment was significantly shorter during the COVID-19 year (26–
28 days) than pre-COVID (31–32 days, p < 0.001).
Conclusion: The incidence of HNC during the Netherlands’ first COVID-19 wave was significantly lower
than expected. The expected increase in incidence during the remainder of 2020 was not observed.
Despite the overloaded healthcare system, the standard treatment for HNC patients could be delivered
within a shorter time interval.
� 2021 The Author(s). Published by Elsevier B.V. Radiotherapy and Oncology 167 (2022) 42–48 This is an

open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).
The emergence of COVID-19, the novel coronavirus disease
caused by SARS-CoV-2 and declared to be a pandemic in March
2020 by the World Health Organization [1], disrupted healthcare
systems worldwide [2–6], and continues to do so.

Non-COVID care has been greatly affected by the diversion of
health-care resources towards COVID-19 care and also by the
restrictive measures introduced to contain further outbreaks
[7,8]. For example, social distancing measures urging vulnerable
and/or elderly people to stay at home as much as possible led some
patients to delay taking action. Although medical help is indicated,
patients with head and neck cancer (HNC) can be hesitant to seek
it; most are elderly, and many are frail and socially isolated [9–11].
Due to their underlying illness, and often to their
immunosuppressed status, these patients’ vulnerability to severe
COVID-19-related complications added to the impact of the
pandemic on them [2].
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Furthermore, allied healthcare delivery such as dental care is –
especially in thosewith oral cavity carcinomas – essential for timely
recognition and referral. However, this was also restricted during
the first outbreak [12]. General practitioners (GPs) were also over-
loaded and there were widespread perceptions that medical
resources were being diverted solely to COVID care. Many patients
also assumed that a visit to their GP or a hospital would increase
their risk of infection with SARS-CoV-2 [13]. As a result, the overall
number of newly diagnosed cancer patients declined in the first
COVID-19 period [14,15], and delays in diagnosis and treatment
resulted from the limited availability of resources and the diversion
of healthcare capacity towardsCOVID-19care. AsHNCtends to grow
rapidly in functionally and aesthetically important regions, timely
diagnostic workups and short time-to-treatment intervals are
essential [16–18]. Delays in detection in this population can nega-
tively affect not only tumour stage and the intent and intensity of
treatment [4,15,19–21], but also oncological and functional out-
comes and patients’ subsequent quality of life [17,18].

HNC care in the Netherlands is centralized at eight head and
neck oncology centres (HNOCs) and their six preferred partner hos-
pitals. As almost all these specialized hospitals were also key
healthcare providers for COVID-19 patients, the best way of allo-
cating the limited resources between COVID-19 and cancer
patients was sometimes a difficult dilemma [22,23].

With a view to possible future crises and circumstanceswith lim-
ited resources, and to help define the lessons learned, we wished to
quantify the impact of the pandemic on HNC diagnosis and care in
the Netherlands. We therefore compared the incidence of HNC, dis-
tributionof subsites and tumour stages, time-to-treatment intervals
and administered primary treatment modalities between the first
COVID-19 pandemic year, including the first wave and the recovery
period, and corresponding periods in 2018 and 2019.
Material and methods

Patients

To assess the incidence of HNC, we used the Netherland Cancer
Registry (NCR) to select all patients with a pathologically con-
firmed first primary head and neck malignancy who presented in
2018, 2019 or 2020. This selection included squamous cell carci-
noma of pharynx, larynx, or oral cavity as well as salivary gland
cancers, nasal cavity carcinoma and cervical lymph node metasta-
sis of squamous cell cancer of an unknown primary tumour (CUP).
We excluded those with in situ carcinomas, recurrent malignancy
or any synchronous primary tumour in the head and neck region.
We also excluded patients with cutaneous malignancies, sarcomas,
neuroendocrine cancers or lymphomas in the head and the neck
region, and also those with thyroid carcinomas.

We used patient characteristics (sex and age at diagnosis),
tumour characteristics (subsite, clinical tumour stage), and pri-
mary treatment characteristics (treatment modality and date of
first treatment), as well as the date of diagnosis and date of first
consultation per hospital.

This retrospective observational study does not fall under the
scope of the Medical Research Involving Human Subjects Act
(WMO).
Definitions

We defined the first wave of the COVID-19 pandemic in the
Netherlands as the period between 15March and 1 June, i.e. the per-
iod of the first lockdown. This period was characterised by the
nationwide closure of schools, restaurants, bars and sporting facili-
ties, the implementationof social distancingpolicies, and thehalting
of nationwide screening programs for breast, colorectal and cervical
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cancer. The remainingmonthsof 2020, starting from1 June and end-
ing 31 December, were expected to be recovery months following
the first wave. Within this recovery period, the second lockdown
was likewise defined based on social restrictions imposed by the
government and started 14 October until 31 December.

The clinical stage of disease was defined according to the eighth
edition of the Union for International Cancer Control TNM classifi-
cation of malignant tumours (cTNM8).

Primary treatment was subdivided into surgery with or without
adjuvant therapy; radiotherapy with or without concomitant sys-
temic therapy; other therapies; and no primary treatment.

Two time intervals were assessed: (1.) the care pathway inter-
val (CPI), i.e. the number of days from the first visit to an HNOC
or preferred partner hospital to start of treatment in that hospital;
and (2.) the time-to-treatment interval (TTI), i.e. the number of
days between histopathological biopsy and the start of treatment
[24]. Patients whose dates were unknown and those who did not
receive primary treatment were not included in CPI or TTI analyses.
Additionally, patients with a TTI of zero days were excluded from
TTI analyses, since the diagnostic intervention for most of them
turned out to be therapeutic (e.g. transoral laser excision of T1a
glottic laryngeal carcinoma). Patients who started radiotherapy
within seven days of an intravenous loading dose of cetuximab
were included in the initial radiotherapy group, with the first date
of radiotherapy as the start of treatment. The CPI and TTI were also
categorized on the basis of the Dutch quality indicator, stating that
80% of patients with HNC should start treatment within 30 days of
first visit to an HNOC. CPI and TTI were additionally assessed by
first treatment modality: surgery, radiotherapy, or other.
Statistical analysis

The total number of patients with newly diagnosed HNC was
counted in absolute numbers. We calculated crude rates (CR) per
1,000,000 per incidence month, for HNC total and by subsite and
stage (low (I/II) or high (III/IV) stage). The incidence rate ratio
was calculated to test differences between CRs between the years.
Percentual changes per incidence month were calculated by com-
paring the observed monthly incidence with the expected monthly
incidence based on averages of 2018 and 2019.

Chi-squared tests or Fisher’s exact tests were used to establish
any differences between the proportions of patients with certain
tumour and treatment characteristics (subsite, stage, treatment
modality, and CPI and TTI as dichotomized values) between peri-
ods (first COVID-19 wave and separately the following recovery
period, both vs. corresponding pre-COVID periods in 2018 and
2019 combined). The Mann-Whitney U test was used to compare
the continuous CPI and TTI. Data were analysed using STATA (Sta-
taCorp. 2017. Stata Statistical Software: Release 16.1. StataCorp LLC,
College Station, TX).
Results

During the first five months of 2020 there was a fall in the inci-
dence of newly diagnosed HNC cases in the Dutch population (CR,
Fig. 1A); in April and May (i.e. the first wave), the incidence was
significantly lower than in the same months in 2018 and 2019.
The overall CR in April 2020 was 9.1 per 1,000,000 inhabitants,
vs. 11.8 in April 2018 (p = 0.017) and 12.7 in April 2019
(p = 0.001) (Supplementary Table 1). A similar and significant trend
was seen in May 2020. In April 2020, 33% fewer patients were diag-
nosed with HNC compared to the expected mean monthly inci-
dence based on preceding years (Fig. 1B). A significant increase in
incidence during the remaining months of 2020 was not observed.
Although an apparent second COVID-19 wave took place during



Fig. 1. A: Incidence (crude rate) for head and neck cancer in the Netherlands during COVID-19 (2020, orange) vs. pre-COVID (2018 and 2019, dark and light blue)a. B:
Percentual difference of monthly incidence in 2020 (orange) and 2018/2019 (blue) compared to expected monthly incidence (n = 239) based on the monthly average in 2018/
2019a. aThe green dotted line shows the trend of COVID-19 related hospital admissions, marking the periods in which the healthcare system was overloaded, corresponding
with the two following COVID-19 waves and accompanying lockdown measures. The grey background blocks indicate the Netherlands’ first and second COVID-19 wave and
the accompanying lockdown measures (15 March – 1 June 2020, 14 October – 31 December 2020, respectively). The asterisks indicate a significant difference for 2018 vs.
2020 (COVID, dark blue asterisk) and for 2019 vs. 2020 (COVID, light blue asterisk).
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the fall of 2020, this did not result in yet another significant decline
in incidence.

HNC incidence for the four major subsites are displayed in
Fig. 2. In April and May 2020, the incidence of laryngeal carcinoma
in particular was significantly less compared to preceding years
(Fig. 2D). But while the incidence pattern of oral cavity carcinoma
in May was similar (Fig. 2A), there was no apparent decline in
patients presenting with an oropharyngeal or hypopharyngeal car-
cinoma (Fig. 2B-C). However, for these two subsites, a significant
increase in incidence was reported in December 2020 (vs.
2018/2019). Apart from this month, a trend towards increased inci-
dences was not observed.

Stratified analyses by stage (Supplementary Fig. 1) showed an
equal pattern of stage I/II and stage III/IV incidence rates.

During the Netherlands’ first COVID-19 wave (15 March – 1
June), a total of 433 patients were diagnosed with HNC (corre-
sponding periods: 2019, n = 595; 2018, n = 598). Patient, tumour,
and treatment characteristics during the first COVID wave were
similar to those in the two preceding years (Supplementary Table 2).

Baseline characteristics of the patients presenting in the months
following the first wave (1 June – 31 December 2020) show com-
parable absolute incidence, age, and sex (Table 1). The two tumour
sites with the highest incidence were the oral cavity (27.3%) and
larynx (23.1%), and the proportional distribution across subsites
was not statistically different in the COVID year compared to pre-
ceding years. Relative to the two preceding years, a borderline sig-
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nificant stage shift was observed with an increase of stage IV
tumours at the expense of stage I-III tumours (p = 0.093).

The distribution of treatment modalities during the pandemic
year 2020 did not differ from that in 2018 and 2019.

During the first outbreak, both time-to-treatment intervals
decreased significantly. The median CPI decreased from 31 days
pre-COVID to 26 days during COVID (p < 0.001, Fig. 3). The propor-
tion of patients starting treatment within 30 days increased signifi-
cantly from 48.8% pre-COVID to 67.6% during COVID (p < 0.001,
Table 2). The median TTI also decreased, from 37 days pre-COVID
to 30 days during the first outbreak (p < 0.001, Fig. 3), whereas the
number of excluded patients due to a TTI of zero days did not differ
(n = 26 (7.1%) during COVID and n = 77 (7.6%) pre-COVID).

Throughout the recovery period in 2020, improvements per-
sisted with slightly smaller significant differences (Fig. 3, Table 2).
The proportion of patients with a TTI of 1–30 days also increased
from 31.2% pre-COVID to 41.0% during COVID (p < 0.001). This pro-
portion increased in all treatment types and was especially evident
for surgically treated patients (from 34.4% pre-COVID to 44.2% dur-
ing COVID, p < 0.001).
Discussion

Our results show that the incidence of HNC in the Netherlands
was significantly lower during the first COVID-19 wave in 2020 (a



Fig. 2. Incidence (crude rate per 1,000,000) for oral cavity (A), oropharyngeal (B), hypopharyngeal (C) and laryngeal (D) carcinomas. The grey background blocks indicate the
Netherlands’ first and second COVID-19 wave and the accompanying lockdown measures (15 March – 1 June 2020, 14 October – 31 December 2020, respectively). The
asterisks indicate a significant difference for 2018 vs. 2020 (COVID, dark blue asterisk) and for 2019 vs. 2020 (COVID, light blue asterisk).

Table 1
Baseline characteristics of HNC patients during the recovery months of the COVID-19 pandemic year in the Netherlands compared to the same period in 2018 and 2019.

COVID-19 pandemic year pre-COVID-19 p-valuea

1 June – 31 December 2020 1 June – 31 December 2019 1 June – 31 December 2018

Characteristics n = 1698 n = 1635 n = 1749
Age 66.4 ± 12.4 66.1 ± 12.0 66.3 ± 11.7 0.564

Sex 0.274
Female 584 (34.4%) 537 (32.8%) 575 (32.9%)
Male 1114 (65.6%) 1098 (67.2%) 1174 (67.1%)

Subsite 0.742
Oral cavity 463 (27.3%) 439 (26.9%) 486 (27.8%)
Lip 66 (3.9%) 91 (5.6%) 80 (4.6%)
Oropharynx 379 (22.3%) 370 (22.6%) 368 (21.0%)
Nasopharynx 38 (2.2%) 41 (2.5%) 36 (2.1%)
Hypopharynx 110 (6.5%) 111 (6.8%) 99 (5.7%)
Larynx 393 (23.1%) 365 (22.3%) 438 (25.0%)
Nasal cavity and paranasal sinus 74 (4.4%) 78 (4.8%) 77 (4.4%)
Salivary gland 123 (7.2%) 98 (6.0%) 112 (6.4%)
Unknown primary 51 (3.0%) 40 (2.5%) 53 (3.0%)

Stage 0.093
I 505 (29.7%) 517 (31.6%) 546 (31.2%)
II 295 (17.4%) 294 (18.0%) 297 (17.0%)
III 254 (15.0%) 272 (16.6%) 308 (17.6%)
IV (M0) 543 (32.0%) 472 (28.9%) 505 (26.9%)
IVc (M1) 44 (2.6%) 38 (2.3%) 38 (2.2%)
Unknown 57 (3.4%) 42 (2.6%) 55 (3.1%)

Treatment modality 0.408
Surgery ± adjuvant therapy 724 (42.6%) 722 (44.2%) 794 (45.4%)
Radiotherapy ± systemic therapy 784 (46.2%) 744 (45.5%) 784 (44.8%)
Other therapies 43 (2.5%) 44 (2.7%) 31 (1.8%)
No primary treatment 147 (8.7%) 125 (7.7%) 140 (8.0%)

Values are presented as mean ± standard deviation or absolute numbers (column-percentage).
Bold values: statistical significance p-value <0.1.

a p-value representing first COVID-19 wave (2020) vs. pre-COVID (2018 and 2019 combined).
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Fig. 3. Violin plot showing the Care Pathway Interval (CPI) and Time-to-Treatment
Interval (TTI]) during the first COVID-19 wave in 2020 (A) and during the recovery
period in 2020 (1 June – 31 December, B) versus the same period in the two
preceding years (2018 and 2019, pre-COVID). ]For TTI, patients with an interval of
0 days were excluded (COVID first peak n = 26 (7.1%) and n = 25 (5.7%) in recovery
vs. n = 77 (7.6%) and n = 77 (6.4%) pre-COVID). The asterisk (*) indicates a significant
difference between the COVID period (2020) and the corresponding periods in 2018
and 2019; p-value < 0.001. The size of the violin plot represents the number of
individual data points, allowing more detailed interpretation of the distribution.
The broken black line displays the median values, and the dotted lines display the
25th and 75th quartiles.

Impact of COVID-19 on head and neck cancer
decrease of nearly 25%) than in the corresponding periods in 2018
and 2019, with incomplete recovery during the remainder of 2020.
However, this fall applied mainly to the incidences of oral cavity
and laryngeal carcinomas, and not to those of oropharyngeal and
hypopharyngeal carcinomas. Whereas the distributions across
the subsites and treatment modalities were similar to those in
the two preceding years, a borderline significant trend towards
increased stage IV tumours in 2020 was visible for the recovery
period. Furthermore, the time-to-treatment intervals (CPI and
TTI) were significantly shorter throughout the whole of 2020.
Incidence during COVID-19 vs. pre-COVID

This drop in incidence of HNC is consistent with earlier reports
on cancer incidence during the COVID-19 pandemic [14], which
reported a lower incidence in almost all cancer sites. As national
screening programs were temporarily suspended to accommodate
capacity for COVID-19 care, this effect was largest for breast, cervi-
cal and colorectal cancers [25]. To our knowledge, detailed inci-
dence on HNC during the 2020 pandemic year has not been
previously reported.

The lower reported incidence may be explained by factors
related to patients, health care professionals and tumour-related
symptoms. As a result of a general perception that the primary
and secondary care systems were both overloaded with COVID-
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19 patients, especially during the first wave, patients with non-
COVID symptoms may not have visited their GP due to moral con-
cerns. Out of a fear of getting infected with SARS-CoV-2, patients
may also have been anxious about entering healthcare facilities
[13]. But as a majority of GPs’ consultations were conducted online
or by telephone rather than face to face, it is certain that physical
examinations could not always take place, or only in a subsequent
consultation.

The detection of oral cavity lesions was further restricted by the
temporary closure of dental practices during the first wave of
COVID-19. While it is possible that patients visited their dentist
less often than in non-COVID times, little Dutch data supports this
assumption. Nonetheless, a recent study reported that only 26.1%
of Brazilian dental care practices maintained routine appointments
during a lockdown [26]. As primary caregivers, dentists have an
important screening function with regard to detecting oral cavity
lesions. It is therefore possible that our assumption is supported
by the observed decrease in oral cavity carcinoma. In future crises
or circumstances with limited resources, patients should be
encouraged to still seek medical help in case of alarming symptoms
despite potential restrictions.

Another factor that may have contributed to the lower inci-
dence of HNC is that their symptoms – such as coughing and
hoarseness in laryngeal carcinoma – may resemble the first signs
of COVID-19. During the first outbreak, COVID-19 testing capacities
were too limited to allow testing of all those with symptoms, and
people were advised to stay in quarantine. This may partly explain
the significant decline in incidence of laryngeal carcinoma in April
and May 2020.

That we found no decline in the incidence of oropharyngeal and
hypopharyngeal carcinomas may be explained by the fact that
many of these carcinomas are diagnosed when the tumour is
already at an advanced stage, i.e. when the patient feels a more
urgent need to seek medical help and the symptoms are more
obvious for healthcare professionals.

The expected increase in incidence during the remaining
months in 2020 was not observed. This incomplete recovery
could be the result of an aftermath of the lower incidence during
the first wave. Alternatively, it may be explained by not yet
diagnosed HNC patients dying of or during COVID-19 [27]. The
risk factors for severe consequences, including death, of COVID-
19 largely overlap with risk factors for HNC (i.e. smoking, male
sex). Furthermore, the presence of comorbidities and frailty is
high in the HNC population [9], which could also contribute to
the mortality risk.

Data on causes of death and shifts herein in the year of the
corona-pandemic have recently become available for the Nether-
lands. The Central Bureau of Statistics (CBS) reports these numbers
for the Netherlands and stated that the number of deaths was
higher in the COVID-19 pandemic year and that their observations
may point to an effect of substitution of cancer as cause of death by
COVID-19, especially in elderly frail people [27]. Death due to
COVID-19 was more common in men than women. As HNC
patients are also more often men and a relatively high proportion
of HNC patients could be considered frail [9], this group may have
died more often of COVID-19. This may partly explain the lower
number of diagnoses during the first wave and the observation that
we did not observe an increased number of diagnoses thereafter.
However, the magnitude of this effect remains unclear, and may
not wholly explain the lower number of diagnoses since HNC is a
rare disease.
Stage and treatment during the first year of the COVID-19 pandemic

During the first wave (15 March – 1 June), the distribution
across the various tumour sites, stages and treatment modalities



Table 2
The categorized Care Pathway Interval (CPI) and Time-to-Treatment Interval during two periods within the COVID-19 year 2020 versus corresponding periods in the two
preceding years (2018 + 2019). Intervals are categorized based on the Dutch norm in which 80% of the HNC patients are treated within 30 days.

1st COVID-19 peak pre-COVID-19 p-
valuey

2nd half of COVID-
19 year 2020

2nd half pre-COVID-19 p-
valuey

Interval Treatment
modality

Category March 15th – June
1st 2020

March 15th – June 1st
2018 + 2019

June 1st – 31th December
2020

June 1st – 31th December
2018 + 2019

CPI n 379 1044 1482 2979
Total 0–

30 days
256 (67.5%) 509 (48.8%) <0.001 860 (58.0%) 1403 (47.1%) <0.001

>30 days 123 (32.5%) 535 (51.3%) 622 (42.0%) 1576 (52.9%)
Surgery 0–

30 days
154 (80.6%) 313 (59.4%) <0.001 494 (68.9%) 851 (56.8%) <0.001

>30 days 37 (19.4%) 214 (40.6%) 223 (31.1%) 648 (43.2%)
Radiotherapy 0–

30 days
98 (53.9%) 184 (37.2%) <0.001 345 (47.5%) 514 (36.4%) <0.001

>30 days 84 (46.2%) 311 (62.8%) 382 (52.5%) 898 (63.6%)

TTI] n 371 1019 1381 2730
Total 1–

30 days
187 (50.4%) 332 (32.6%) <0.001 566 (41.0%) 851 (31.2%) <0.001

>30 days 184 (49.6%) 687 (67.4%) 815 (59.0%) 1879 (68.8%)
Surgery 1–

30 days
104 (62.7%) 160 (35.2%) <0.001 274 (44.2%) 433 (34.4%) <0.001

>30 days 62 (37.4%) 295 (64.8%) 346 (55.8%) 826 (65.6%)
Radiotherapy 1–

30 days
81 (40.7%) 164 (30.3%) 0.007 303 (38.8%) 434 (28.3%) 0.006

>30 days 118 (59.3%) 378 (69.7%) 478 (61.2%) 1098 (71.7%)

y p-value representing COVID-19 pandemic year (2020) during the first peak (left columns) and recovery period (right columns) vs. corresponding periods in pre-COVID (2018
and 2019 combined), based on the chi-squared test. ] For TTI, patients with an interval of 0 days were excluded (COVID first peak n = 26 (7.1%) and n = 25 (5.7%) in recovery vs.
n = 77 (7.6%) and n = 77 (6.4%) pre-COVID).
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was not different from that in corresponding periods in 2018 and
2019. In the remaining months of 2020, however, a borderline sig-
nificant trend towards higher proportion of stage IV tumours
became apparent. The specific tumour growth rate of HNC is esti-
mated at 1.8% per day and delays in presentation can easily lead to
upstaging [28–30].

During the pandemic, overall recommendations were provided
for the management of patients with HNC, including general guide-
lines on the timing of the start of oncological treatment [3,31].
Non-COVID care was compromised by the reduced availability of
operating theatres for non-COVID care and by the overwhelming
increase in the use of ICU capacity for COVID care. In addition,
many care providers were temporarily transferred to COVID units.
Despite the pressure on the healthcare system, oncological care for
the patients who presented with HNC in 2020 seems unaffected.
Especially in HNC, many patients receive primary or adjuvant radi-
ation treatment. Despite the trend towards a possible stage shift to
more advanced stage, no shift in treatment modalities was
observed. This is in contrast with results of a recent study from
the UK covering an overall cancer population, which suggested a
shift from surgery to radiotherapy [32].
Time-to-treatment interval

Regardless of the first treatment modality, the CPI and TTI were
significantly shorter during the first COVID-19 wave and there-
after. As timely treatment is of the utmost importance for HNC
patients, time intervals within care pathways were nationally
implemented as quality indicators. For most HNC centres, it was
difficult to deliver treatment within the set and desired time inter-
vals before the COVID period, which is generally explained by fac-
tors such as limited capacity and logistic challenges. Moreover,
treatment intervals could have been extended by additional pre-
operative testing for SARS-CoV-2 [33]. However, during the first
wave, overall recognition of the importance of a short time-to-
treatment for patients with HNC seems to have led to HNC treat-
ment prioritization. This, in combination with the lower volume
47
of patients with HNC, may explain the significantly shorter CPI
and TTI during the first wave of COVID-19.

This positive effect on time-to-treatment intervals sustained
after the lockdown may be explained by the fact that once the
waiting list has been shortened, the subsequent presenting
patients profit. While returning to usual capacity and number of
new patients, the previous equilibrium of demand and capacity is
restored but with a shorter waiting list, leading to shorter time-to-
treatment intervals.
Strengths and limitations

By including all patients with pathologically confirmed newly
diagnosed primary HNC in the Netherlands, we ensured that this
solid, population-based study could contribute to our understand-
ing of the impact of the COVID-19 pandemic on the management of
HNC care.

However, since the specific head and neck entities are relatively
rare cancers, the numbers may not have been large enough to
reflect subtle changes.

We are unlikely to have missed any delayed treatments: in all
three years (2018–2020), the total duration of treatment for 99%
of all patients lay within 140 days. Data was collected six months
(approximately 180 days) after diagnosis, a timepoint that was
chosen explicitly to ensure efficient and complete registration in
one take. We did not investigate regional differences, even though
COVID-19 prevalence differed, as COVID-19 patients were dis-
tributed over the whole country and HNC care in the Netherlands
is centralized in only fourteen hospitals.
Conclusions

During the Netherlands’ first COVID-19 wave, the incidence of
HNC was nearly 25% less than that in the two preceding years. This
decline in incidence was not compensated during the rest of 2020,
in which a non-statistically significant trend towards higher staged
tumours was observed.
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Despite overloads in the healthcare system, the usual treatment
could be delivered within a shorter time interval than usual,
demonstrating that shorter time-to-treatment intervals are possi-
ble within the Netherlands’ centralized HNC care setting where
this oncological care is prioritized.
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