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coronavirus disease 2019 pandemic

W Flynn , R Maqsood, T Maseland, J Montgomery and C Douglas

ENT Department, Queen Elizabeth University Hospital, Glasgow, Scotland, UK

Abstract

Objective. Delay in the diagnosis of head and neck cancer can result in significant excess mor-
bidity and mortality. How the pandemic has affected patient presentation in Scotland is
unknown.
Method. This retrospective cohort study compared all presentations of head and neck cancer
between June and October of 2019 with the same period following the peak of the pandemic
in 2020 in West Scotland, a region populated by 2.5 million people.
Results. A total of 528 patients met our inclusion criteria. Compared with 2019, patients in
2020 were more likely to present with a higher American Joint Committee on Cancer stage
(odds ratio, 1.67 (95 per cent confidence interval = 1.20 to 2.31); p = 0.002), a longer preceding
symptom duration (odds ratio, 2.03 (95 per cent confidence interval = 1.44 to 2.87; p < 0.001)
and to have an emergency presentation (odds ratio, 2.53, (95 per cent confidence interval =
1.15 to 5.55; p = 0.017).
Conclusion. Patients are presenting later with more advanced head and neck cancer following
the coronavirus disease 2019 pandemic.

Introduction

Head and neck cancer encompasses a heterogeneous selection of cancers, with prognosis
depending on anatomical site, staging and various epidemiological factors.1 They include
cancers of the sinuses and nasal cavity, oral cavity, pharynx, larynx and salivary glands. In
2018, there were over 800 000 new cases of head and neck cancer accounting for 4.9 per
cent of global cancer cases, 4.8 per cent of cancer deaths and making it the 7th most com-
mon cancer worldwide.2

Despite being relatively common, public awareness is poor. The public generally
underestimates incidence, are unaware that smoking and alcohol are significant risk
factors, and do not appreciate the significance of red flag symptoms.3 The onset of the
coronavirus disease 2019 (Covid-19) pandemic and lockdown in March 2020 in the
UK caused significant disruption to out-patient services. This was associated with a sud-
den reduction in urgent cancer referrals that remained below pre-pandemic levels until
August 2020.4 It is likely that, in addition to disrupted services, this resulted from patients’
reluctance to seek medical attention. In the USA, an estimated 41 per cent of patients
avoided emergency and routine medical care because of concerns regarding Covid-19.5

A combination of poor awareness of red flag symptoms, pandemic-related healthcare
avoidance and disrupted out-patient services has fuelled concerns that there may be par-
ticularly significant delays in the presentation of patients with head and neck cancer.6,7

Head and neck tumours have been found to double in size in around 3 months, and
even a single month delay in treatment increases tumour–node–metastasis (TNM) staging
and can reduce rate of local control by 10 per cent.8–10 Higher staging is associated with
worse prognosis, and the need for more aggressive therapeutic options.11,12

UK national population-based modelling has suggested disruption to health services
will cause substantial increases in avoidable cancer deaths,13 although the true impact
of the pandemic is unknown. Assessing excess head and neck cancer mortality and mor-
bidity attributable to the pandemic will take many years. However, we can use indicators
to predict likely trends, including the initial staging of disease, incidence of emergency
hospital admissions and whether initial management had curative or palliative intent.
We aim to assess whether the Covid-19 pandemic has been associated with delays to
patient presentation by investigating these before and after the pandemic.

Materials and methods

Setting and participants

This retrospective cohort study followed the Strengthening the Reporting of Observational
Studies in Epidemiology guideline for reporting cohort studies. It involved the extraction
of routinely documented clinical information and received local clinical governance
approval. Participants were identified from prospectively collected records of patients dis-
cussed at two regular regional head and neck cancer tumour board meetings, to which all
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patients with confirmed head and neck cancer in West
Scotland are routinely referred. This centralised service cap-
tures all newly diagnosed head and neck cancer patients in
West Scotland, an area with a population of 2.5 million peo-
ple.14 Tumour board records from June to October of 2019
and 2020 were reviewed for the study; these months were cho-
sen to capture the impact of the pandemic, which became
prevalent in the UK in March 2020 and account for the lag
between referral date and tumour board discussion. From
these records, participants were identified for inclusion if
they had a new diagnosis of head and neck cancer
(International Statistical Classification of Diseases and
Related Health Problems, Tenth Revision codes C00–C14,
C30–C32). Those presenting with recurrent disease were
excluded, in addition to those with lymphoma, skin cancer,
melanoma and thyroid cancer, which are managed through
other dedicated referral pathways and tumour boards.

Data collection

For eligible patients, data were extracted from the tumour
board database and centrally stored electronic health records.
These were collated in Excel® spreadsheet software (version
12.0) and were anonymised, with participants allocated unique
identification numbers. Basic demographic information
extracted included age, sex and Scottish Index of Multiple
Deprivation quintile. Scottish Index of Multiple Deprivation
is a measure of relative socioeconomic deprivation in
Scotland, linked to patients by postcode. For the purposes of
this study, rankings were consolidated into quintiles of relative
deprivation. Clinical information extracted included history of
smoking or alcohol excess as defined by the referring clinician,
Eastern Cooperative Oncology Group performance status,
symptom duration, TNM and American Joint Committee on
Cancer head and neck cancer staging (8th edition) at presen-
tation, cancer subsite, and intended treatment. Symptom dur-
ation was defined as clinician-estimated duration in weeks of
red flag symptoms at time of referral. Common red flag symp-
toms of head and neck cancer include unexplained head and
neck lumps, hoarseness, oral ulceration and throat pain.15

Data analysis

Statistical analysis was performed using SPSS® statistical soft-
ware (version 27.0). Descriptive statistics were used to sum-
marise patient characteristics including basic demographic
data, tumour subsites, American Joint Committee on Cancer
staging, and symptom duration in both 2019 and 2020
cohorts. The primary outcome of this study was American
Joint Committee on Cancer staging at time of first multidiscip-
linary team (MDT) review. Univariate analysis was conducted
on year of presentation as well as potential covariables. These
included age, sex, cancer subsite, Scottish Index of Multiple
Deprivation score, Eastern Cooperative Oncology Group per-
formance status, smoking and alcohol history, which were
chosen because of their association with developing head
and neck cancer or having poorer outcomes from it.16,17

Only cancers of the oral cavity, larynx and cancer of unknown
primary significantly differed in incidence between 2019 and
2020 cohorts and were included in univariate analysis.
Univariate analysis was performed using the Mann–Whitney
U test for dichotomous variables, the Kruskal–Wallis test for
ordinal variables and the Spearman’s rank test for continuous
variables. In order to preserve sample size, only covariables

with statistically significant ( p < 0.05) results in univariate
analysis were included in multivariate analysis, which
employed ordinal logistic regression assuming a proportional
odds model.

Symptom duration was investigated in a similar manner to
American Joint Committee on Cancer staging involving
screening of potential covariables and multivariate analysis
with ordinal logistic regression. Other secondary outcomes
included emergency presentation, emergency tracheostomy
and decision for palliative management at first presentation,
which were compared using chi-squared tests of homogeneity.
Further analysis to calculate the association between these out-
comes and year of presentation was performed using
Spearman’s rank test. Participants with missing data for an
outcome were excluded from the analysis of that outcome.

Table 1. Patient demographic data, smoking and alcohol history and
performance status*

Characteristic Value 2019 2020

Patients (n) 528 250 278

Age (mean
(range); years)

65 (23–100) 65 (26–96) 65 (23–100)

Sex (n (%))

– Male 370 (70) 185 (74) 185 (67)

– Female 158 (30) 65 (26) 93 (33)

History of
smoking (n (%))

– Present 392 (74) 192 (77) 200 (72)

– Absent 136 (26) 58 (23) 78 (28)

History of alcohol
excess (n (%))

– Present 177 (34) 83 (33) 94 (34)

– Absent 351 (66) 167 (67) 184 (66)

Scottish Index of
Multiple
Deprivation
quintile (n (%))

– 80–100% (most
deprived)

202 (38) 112 (45) 90 (32)

– 60–79% 125 (24) 53 (21) 72 (26)

– 40–59% 80 (15) 33 (13) 47 (17)

– 20–39% 65 (12) 23 (9) 42 (15)

– 0–19% (least
deprived)

56 (11) 29 (11) 27 (10)

Eastern
Cooperative
Oncology Group
performance
status (n (%))

– 0, fully active 232 (44) 108 (43) 124 (45)

– 1, strenuous
activity restricted

163 (31) 77 (31) 86 (31)

– 2, ambulatory
>50% waking time

82 (16) 40 (16) 42 (15)

– 3, ambulatory
<50% waking time

45 (9) 24 (10) 21 (8)

– 4, fully bed or
chairbound

6 (1) 1 (0) 5 (2)

*Numbers do not add to 100 per cent because of rounding
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Results

Patient demographic data

A total of 528 patients met eligibility criteria and were
included in the study, with 250 patients in 2019 and 278
patients in 2020 (Table 1). With a mean age of 65 years and
70 per cent of patients being male, the demographic data of
this group were comparable with that of previously described
head and neck cancer populations.17 Most patients came
from higher areas of social deprivation, with 38 per cent com-
ing from the most deprived areas in Scotland. The majority
had a history of smoking (74 per cent) and around a third
had a history of drinking alcohol to excess. A total of 75 per
cent of patients were performance status 0 or 1 at time of refer-
ral. These demographic data were similar between 2019 and
2020 cohorts.

Cancer demographic information

Oropharyngeal (30 per cent), oral (28 per cent) and laryngeal
(20 per cent) were the most common cancer types, followed by
hypopharyngeal (8 per cent), salivary gland (3 per cent) and
nasopharyngeal cancer (3 per cent) (Figure 1). In 2020, laryn-
geal cancer presented less commonly (odds ratio, 0.569; 95 per
cent confidence interval (CI), 0.379 to 0.855, p = 0.006) and
oral cancer presented more commonly (odds ratio, 1.714; 95
per cent CI = 1.162 to 2.527; p = 0.006). Cancer of unknown
primary was also more common in 2020 (odds ratio, 3.261;
95 per cent CI = 1.059 to 10.043; p = 0.03). The proportions
of other cancer subsites did not differ significantly between
cohorts. Patients most commonly (29 per cent) presented
with T4a disease, with T1, T2 or T3 disease each accounting
for a further 21–22 per cent of the population (Table 2).
Overall, 4 per cent of patients presented with T4b tumours.
The majority (54 per cent) of patients had nodal spread at
time of first investigation, and only a small proportion
(4 per cent) had distant metastasis.

Staging at presentation

Overall, most patients (42 per cent) presented with stage IV
disease, with 24 per cent having stage I, 13 per cent stage II
and 21 per cent stage III disease. Data were missing on staging
for two patients who were excluded from this analysis.
Univariate analysis found age, performance status, alcohol
and smoking history, and cancer of unknown primary to be
predictive of American Joint Committee on Cancer staging
( p < 0.05), and these were identified for inclusion in the multi-
variate testing model (Table 3). Male sex, Scottish Index of
Multiple Deprivation, laryngeal and oral cancer were not
found to be predictive (Table 4).

Multivariate modelling was performed using cumulative
odds ordinal logistic regression with proportional odds. Each
model predicted American Joint Committee on Cancer stage
over and above the intercept model with statistical significance
( p < 0.01) and met the assumption of proportional odds after
a full likelihood ratio test comparing the proportional odds
model fit to a model with varying location parameters.
Model 1 represents unadjusted testing of year of presentation
against American Joint Committee on Cancer staging. In
Model 2, the multivariate model was adjusted for demographic
data including age and Eastern Cooperative Oncology Group
performance status. In Model 3, all identified covariables
including age, performance status, alcohol and smoking his-
tory, and cancer of unknown primary were adjusted for.
Odds ratios were calculated for a one stage greater cancer.
The final model found the odds of presenting with a greater
stage cancer was significantly higher in 2020 ( p = 0.002)
with an odds ratio of 1.67 (95 per cent CI = 1.20–2.31).

Symptom duration at presentation

Overall, patients most commonly (38 per cent) presented with
more than 12 weeks symptom duration which is unsurprising
as a wide ranging, open-ended category. A quarter presented
with an 8–11 week history of symptoms, and 23 per cent

Fig. 1. Counts of cancer by subsite in 2019 and 2020.
*Chi-squared test for independence. CUP = cancer of
unknown primary
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presented with a 4–7 week history of symptoms. A total of 13
per cent of patients presented with three weeks of symptoms
or fewer. Data were missing on symptom duration for 72
patients who were excluded from this analysis. Univariate ana-
lysis found only laryngeal cancer to be predictive of symptom
duration ( p = 0.007) (Table 5). Multivariate modelling was
performed using cumulative odds ordinal logistic regression
with proportional odds (Table 6). Each model predicted
American Joint Committee on Cancer stage over and above
the intercept model with statistical significance ( p < 0.01)
and met the assumption of proportional odds after a full like-
lihood ratio test comparing the proportional odds model fit to
a model with varying location parameters. Model 1 represents

unadjusted testing of year of presentation against symptom
duration. Model 2 adjusted for basic demographic data includ-
ing age and sex. Model 3 adjusted for these demographic data
and the presence of laryngeal cancer. Odds ratios were calcu-
lated for a one month increase in symptom duration. The final
model found the odds of presenting with a longer symptom
duration was significantly higher in 2020 ( p < 0.001) with an
odds ratio of 2.03 (95 per cent CI = 1.44–2.87).

Emergency admissions, tracheostomies and palliation

Overall, a minority of patients (6.3 per cent) were referred
following a related emergency hospital admission attributed
to head and neck cancer complications or sequela (Table 7).
Emergency presentations were significantly more common in
2020 ( p = 0.017) with an odds ratio of 2.53 (95 per cent CI
= 1.15–5.55). However, there was no significant change in
the proportion of emergency tracheostomy procedures per-
formed each year, occurring in 2.5 per cent of patients overall.
At the initial MDT, treatment strategies are defined as curative
or palliative. In 35 per cent of cases, initial treatment strategy
was palliative in nature, and this did not differ statistically sig-
nificantly between cohorts.

Discussion

The public health emergency caused by the Covid-19 pan-
demic resulted in major societal disruption. Traditional pub-
lic health messaging was overridden, and the public was
asked to stay at home to both prevent transmission of
Covid-19 and reduce pressure on health systems. Although
societal restrictions have been eased in the UK, and life in
many sectors has returned to normal, healthcare continues
to face a crisis. This is not only from the ongoing corona-
virus burden but a hangover of a myriad of other health
issues neglected during the pandemic, notably cancer.
Delays in the treatment of head and neck cancers are par-
ticularly worrisome. A single month delay in treatment for
stage I, II and III head and neck cancer increases 5-year
mortality (hazard ratio, 1.061–1.161, varying by stage of
disease).18

In the absence of routine screening services for most head
and neck cancers, early diagnosis and treatment relies on
patient or primary care doctor recognition and referral of
red flag symptoms. Post-pandemic, patients in our region
have a two times greater odds of an extra month of symptom
duration by time of referral. A study in Turkey also reported
increases in time that head and neck cancer patients spent
with symptoms, although this was measured from date of
admission, not referral, and could also be explained by delays
to secondary service provision.19

Consistent with delay in presentation and the relatively
rapid growth of head and neck cancer, we have found the
odds of a higher American Joint Committee on Cancer stage
to be 1.67 times higher following the pandemic. Smaller
unadjusted analyses have shown similar concerning trends in
the USA20 and Europe.19,21,22 Although the true impact of
the pandemic on head and neck cancer will be unknown for
some years when information on mortality is available, mor-
bidity is already demonstrably on the rise. We found the
odds of emergency admission arising from complications of
head and neck cancer to be 2.53 times greater following the
pandemic. One other UK institution reported a similar rise
in emergency admissions with significantly higher rates of

Table 2. Tumour characteristics*

Characteristic
Total
(n (%))

2019
(n (%))

2020
(n (%))

Location 528 (100) 250 (100) 278 (100)

– Sinonasal 5 (1) 1 (0) 4 (1)

– Nasopharyngeal 17 (3) 10 (4) 7 (3)

– Oral 148 (28) 56 (22) 92 (33)

– Oropharyngeal 156 (30) 77 (31) 79 (28)

– Hypopharyngeal 42 (8) 22 (9) 20 (7)

– Laryngeal 124 (23) 72 (29) 52 (19)

– Salivary gland 18 (3) 8 (3) 10 (4)

– Cancer of unknown
primary

18 (3) 4 (2) 14 (5)

Tumour–node–metastasis
stage

– Tumour 524 (100) 250 (100) 274 (100)

– TX 16 (3) 4 (2) 12 (4)

– T1 112 (21) 60 (24) 52 (19)

– T2 115 (22) 65 (26) 50 (18)

– T3 112 (21) 47 (19) 65 (24)

– T4a 150 (29) 66 (26) 84 (31)

– T4b 19 (4) 8 (3) 11 (4)

Node 526 (100) 250 (100) 276 (100)

– N0 243 (46) 127 (51) 116 (42)

– N1 119 (23) 59 (24) 60 (22)

– N2 120 (23) 52 (21) 68 (25)

– N3 44 (8) 12 (5) 32 (12)

Metastasis 526 (100) 250 (100) 276 (100)

– M0 504 (96) 239 (96) 265 (96)

– M1 22 (4) 11 (4) 11 (4)

American Joint Committee
on Cancer stage

526 (100) 250 (100) 276 (100)

– I 126 (24) 71 (28) 55 (20)

– II 68 (13) 36 (14) 32 (12)

– III 109 (21) 50 (20) 59 (21)

– IVa† 159 (30) 72 (29) 87 (32)

– IVb 48 (9) 16 (6) 32 (12)

– IVc 16 (3) 5 (2) 11 (4)

*Numbers do not add to 100 per cent because of rounding; †human papilloma virus positive
oropharyngeal cancers stage IV are equated to IVa for summary
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emergency tracheostomy procedures.21 We did not find a dif-
ference in the odds of emergency tracheostomy procedures,
although this was perhaps obscured by a lower proportion of
laryngeal cancer seen in 2020, which is typically associated

with airway emergencies, and a higher proportion of oral
cancer which is not.

Oral cancer is often diagnosed by dental practitioners as
chronic ulceration. The higher rates of diagnosis of oral cancer

Table 3. Univariate analysis of explanatory factors for American Joint Committee on Cancer staging

Characteristic Stage I Stage II Stage III Stage IV Overall P-value

Total (mean n (% by row)) 126 (24.0) 68 (12.9) 109 (20.7) 223 (42.4) 526 (100)

Demographic information

– Male sex (mean n (% by column) 90 (71.4) 44 (64.7) 82 (75.2) 152 (68.2) 368 (70.0) 0.647*

– Age (mean (SD); years) 62.2 (10.4) 64.9 (13.4) 65.1 (13.4) 66.5 (11.3) 65.0 (12) <0.01†

– Median Eastern Cooperative Oncology Group
performance status (median (IQR))

0 (0–1) 0 (0–1) 1 (0–2) 1 (0–2) 1 (0–2) <0.01‡

– Median Scottish Index of Multiple Deprivation
(median (IQR))

2 (1–4) 2 (1–3) 2 (1–4) 2 (1–3) 2 (1–3) 0.137‡

Risk factors (mean n (% by column))

– Alcohol excess 31 (24.6) 15 (22.1) 34 (31.2) 96 (43) 176 (33.5) <0.001*

– Smoking history 82 (65.1) 44 (64.7) 81 (74.3) 184 (82.5) 391 (74.3) <0.001*

Cancer subsite (mean n (% by row))

– Oral 34 (23.3) 19 (13.0) 21 (14.4) 72 (49.3) 146 (100) 0.212*

– Larynx 31 (25.0) 14 (11.3) 35 (28.2) 44 (35.5) 124 (100) 0.290*

– Cancer of unknown primary 0 (0.0) 0 (0.0) 3 (16.7) 15 (83.3) 18 (100) <0.001*

*Mann–Whitney U testing; †Spearman’s correlation testing; ‡ Kruskal–Wallis H testing. IQR = interquartile range

Table 4. Univariate and multivariate ordinal regression analysis of explanatory factors for American Joint Committee on Cancer staging*

Model 1 Model 2 Model 3

Characteristic OR (95% CI) P-value OR (95% CI) P-value OR (95% CI) P-value

Post-pandemic presentation 1.56 (1.14–2.13) 0.006 1.671 (1.21–2.31) 0.002 1.67 (1.20–2.31) 0.002

*Odds ratios provided for a one stage increase in American Joint Committee on Cancer staging. Model 1 is unadjusted. Model 2 is adjusted for age and Eastern Cooperative Oncology Group
performance status. Model 3 is adjusted for age, Eastern Cooperative Oncology Group performance status, smoking and alcohol history, and cancer of unknown primary. OR = odds ratio; CI =
confidence interval

Table 5. Univariate analysis of explanatory factors for symptom duration

Characteristic

Symptom duration (weeks)

Overall P-value≤3 4–7 8–11 ≥12

Total (mean n (% by row)) 61 (13.4) 106 (23.2) 115 (25.2) 174 (38.2) 456 (100)

Demographic data

– Male sex (mean n (% by row)) 49 (80.3) 71 (67.0) 87 (75.7) 115 (66.1) 322 (70.6) 0.129*

– Age (mean (SD); years) 65.3 (10.6) 64.9 (12.1) 65.2 (11.8) 63.5 (12.2) 64.5 (11.9) 0.167†

– Eastern Cooperative Oncology Group performance
status (median (IQR))

0 (0–2) 1 (0–1) 1 (0–1) 1 (0–1) 1 (0–1) 0.843‡

– Scottish Index of Multiple Deprivation (median (IQR)) 2 (1–3.5) 2 (1–3) 2 (1–3) 2 (1–3) 2 (1–4) 0.506‡

Risk factors (mean n (% by column))

– Alcohol excess 24 (39.3) 39 (36.8) 38 (33.0) 54 (31.0) 155 (34.0) 0.181*

– Smoking history 46 (75.4) 82 (77.4) 83 (72.2) 129 (74.1) 340 (74.6) 0.648*

Cancer subsite (mean n (% by column))

– Oral 18 (29.5) 25 (23.6) 30 (26.1) 42 (24.1) 115 (25.2) 0.615*

– Larynx 5 (8.2) 27 (25.5) 30 (26.1) 52 (29.9) 114 (25.0) 0.007*

Cancer of unknown primary 6 (9.8) 4 (3.8) 2 (1.7) 5 (2.9) 17 (3.7) 0.064*

*Mann–Whitney U testing; †Spearman’s correlation testing; ‡Kruskal–Wallis H testing. SD = standard deviation; IQR = interquartile range
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in 2020 that were found in our study may reflect a backlog of
diagnosis because of the closure of dental practices from
March and reopening in June of 202023 when our data collec-
tion began. An explanation for higher rates of cancer of
unknown primary found in 2020 is less clear. Although
general practitioner practices remained open during the
pandemic, between April and July around 83–89 per cent of
consultations were by telephone, compared with 30–31 per
cent in the same period in 2019.24 Cancer of unknown pri-
mary in the head and neck often presents as a persistent
neck lump, and it is possible a move to telephone consulta-
tions may have delayed examination findings that would
prompt head and neck cancer referral. This backlog may
then have been picked up following increasing face-to-face
and e-video consultations later in 2020.25

• The public health emergency caused by the coronavirus disease 2019
pandemic created major societal disruption

• Small datasets found that emergency presentations of head and neck
cancer are more common after the pandemic

• It is unknown whether patients have longer symptomatic periods before
presenting following the pandemic

• There is a lack of evidence of how presentations have changed following
the pandemic

• This retrospective study compared over 500 pre- and intra-pandemic head
and neck cancer presentations

• Following the pandemic, patients have been presenting with more
advanced head and neck cancer

Although a backlog of delayed cancer presentations is per-
haps unsurprising following lockdown, it is unknown whether
these delays are likely to be temporary or long lasting. Even
prior to the pandemic, head and neck cancer care suffered
from poor public awareness of potential red flag symptoms.3

Following over a year of overshadowing or absence of cancer
public health warnings during the pandemic, it is likely this
awareness is worse now. Combined with ongoing coronavirus
transmission and potential associated public reluctance or dif-
ficulty in accessing primary care, it is prudent to assume
ongoing delay in presentation of patients with head and
neck cancer. Public health campaigns addressing red flag
symptoms of gastrointestinal, urological and respiratory car-
cinoma have restarted.26 Similar efforts need to be made for
head and neck cancer to accelerate the presentation of patients
and reduce excess morbidity, mortality and the burden of
emergency admissions.

Limitations

Head and neck cancer represents a heterogeneous group of
cancers in which the natural and clinical history may vary sig-
nificantly. Further subgroup analysis of cancer of specific ana-
tomical locations could explain, reveal, or demonstrate
differing trends in the data. However, adjustments for cancer
type were made in multivariate analyses of American Joint
Committee on Cancer stage and symptom duration.

This was a retrospective, observational study, and as such a
causative effect of the pandemic and lockdown on changes in
the data between 2019 and 2020 can only be assumed and not
proven. There may be alternative explanations currently
unknown. Measurement of symptom duration may be particu-
larly at risk of recall bias when reported by patients or docu-
mented by clinicians on referrals; however, there is no
obvious suggestion that this bias might vary in extent pre-
and post-pandemic. This study also compared only 2019 and
2020 and would not have taken into account potential pre-
pandemic trends in head and neck cancer epidemiology.

Generalisability

This study represents the population of 2.5 million people of
West Scotland; however, frequencies and types of individual
head and neck cancers vary worldwide. This study does have
findings consistent with similar studies in the literature from
Europe and the USA and offers a significantly larger sample
size compared with similar studies of its type to date.19–21

Societal impacts of the pandemic and public health measures
will also vary both in extent and chronologically between
nations. These studies may also offer some foresight to other
countries such as New Zealand that are yet to experience the
full weight of a similar pandemic.

Conclusion

Patients are presenting later and with more advanced head
and neck cancer during the Covid-19 pandemic, which
may reflect pandemic-related reluctance or difficulty for
patients in engaging with primary healthcare. Although sur-
vival outcomes will not be known for some time, modelling
already predicts delays in treatment will worsen head and
neck cancer related mortality. Concerted public health mea-
sures are warranted to encourage earlier patient presentation

Table 6. Univariate and multivariate ordinal regression analysis of explanatory factors for symptom duration*

Characteristic

Model 1 Model 2 Model 3

OR (95% CI) P-value OR (95% CI) P-value OR (95% CI) P-value

Post-pandemic presentation 1.92 (1.37–2.69) <0.001 1.87 (1.33–2.62) <0.001 2.03 (1.44–2.87) <0.001

OR = odds ratio; CI = confidence interval

Table 7. Emergency admissions, tracheostomy procedures and palliation in 2019 and 2020

Characteristic Total (n (%))* 2019 (n (%))† 2020 (n (%))‡ P-value** Odds ratio (95% CI)

Emergency hospital admissions 33 (6.3) 9 (3.6) 24 (8.6) 0.017 2.53 (1.15–5.55)

Emergency tracheostomy procedures 13 (2.5) 5 (2.0) 8 (2.9) 0.516 1.45 (0.47–4.50)

Palliation at presentation 185 (35) 87 (34.8) 98 (35.3) 0.913 1.02 (0.71–1.46)

*n = 528; †n = 250; ‡n = 278; **chi-squared test of homogeneity. CI = confidence interval

6 W Flynn, R Maqsood, T Maseland et al.



with red flag symptoms to reduce avoidable morbidity and
mortality associated with late presentation of head and
neck cancer.
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