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Abstract Introduction: Delays in cancer diagnosis arose from the commencement of nonpharmaceutical interventions (NPI) introduced in the UK in March 2020 in response to the
COVID-19 pandemic. Our earlier work predicted this will lead to approximately 3620 avoidable deaths for four major tumour types (breast, bowel, lung, and oesophageal cancer) in the
next 5 years. Here, using national population-based modelling, we estimate the health and economic losses resulting from these avoidable cancer deaths. We also compare these with the
impact of an equivalent number of COVID-19 deaths to understand the welfare consequences
of the different health conditions.
Methods: We estimate health losses using quality-adjusted life years (QALYs) and lost economic productivity using the human capital (HC) approach. The analysis uses linked English
National Health Service (NHS) cancer registration and hospital administrative datasets for
patients aged 15e84 years, diagnosed with breast, colorectal, and oesophageal cancer between
1st Jan to 31st Dec 2010, with follow-up data until 31st Dec 2014, and diagnosed with lung
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cancer between 1st Jan to 31st Dec 31 2012, with follow-up data until 31st Dec 2015. Productivity losses are based on the estimation of excess additional deaths due to cancer at 1, 3 and 5
years for the four cancer types, which were derived from a previous analysis using this dataset.
A total of 500 random samples drawn from the total number of COVID-19 deaths reported by
the Office for National Statistics, stratified by gender, were used to estimate productivity losses
for an equivalent number of deaths (n Z 3620) due to SARS-CoV-2 infection.
Results: We collected data for 32,583 patients with breast cancer, 24,975 with colorectal cancer, 6744 with oesophageal cancer, and 29,305 with lung cancer. We estimate that across the
four site-specific cancers combined in England alone, additional excess cancer deaths would
amount to a loss of 32,700 QALYs (95% CI 31,300-34,100) and productivity losses of
£103.8million GBP (73.2e132.2) in the next five years. For breast cancer, we estimate a loss
of 4100 QALYS (3900e4400) and productivity losses of £23.2 m (18.2e28.6); for colorectal
cancer, 15,000 QALYS (14,100e16,000) lost and productivity losses of £35.7 m (22.4e48.7);
for lung cancer 10,900 QALYS (9,900e11,700) lost and productivity losses of £38.3 m (14.0
e59.9) for lung cancer; and for oesophageal cancer, 2700 QALYS (2300e3,100) lost and productivity losses of £6.6 m (e6 to e17.6). In comparison, the equivalent number of COVID-19
deaths caused approximately 21,450 QALYs lost, as well as productivity losses amounting to
£76.4 m (73.5e79.2).
Conclusion: Premature cancer deaths resulting from diagnostic delays during the first wave of
the COVID-19 pandemic in the UK will result in significant economic losses. On a per-capita
basis, this impact is, in fact, greater than that of deaths directly attributable to COVID-19.
These results emphasise the importance of robust evaluation of the trade-offs of the wider
health, welfare and economic effects of NPI to support both resource allocation and the prioritisation of time-critical health services directly impacted in a pandemic, such as cancer care.
ª 2021 The Author(s). Published by Elsevier Ltd. This is an open access article under the CC
BY license (http://creativecommons.org/licenses/by/4.0/).

1. Introduction
The introduction of non-pharmaceutical interventions
(NPIs) designed to curb the transmission of COVID-19,
including national lockdowns, and other physical
distancing measures, has had a significant impact on
cancer pathways from presentation through to
diagnosis and treatment.
In the UK, following the first wave of the
pandemic, up to 3 million men and women did not
receive screening investigations due to suspension of
these services, fewer patients were referred with suspected cancers [1], and 3.2 million fewer investigations
(e.g., colonoscopy, cystoscopy, gastroscopy, CT scans,
MRI between March and July 2020) were performed
due to cancellation or deferral [2,3]. This decrease in
referrals and diagnostic investigation implies an
eventual later diagnosis with more advanced-stage
cancer, which will have a direct impact on long term
prognosis [4,5]. As well as diagnostic pathways, it has
also become rapidly apparent that treatment delays [6], especially for cancer surgery, were also
occurring [7,8].
Presently, in the UK, we find ourselves amid a second
pandemic wave, which started in November 2020. Once
again, many diagnostic investigations have been deferred or delayed (particularly routine investigations,
which account for 40% of all cancer diagnoses [9]),
cancer surgery cancelled, and reductions have been

observed in the number of patients presenting with
suspected cancers [10]. These delays in the cancer
pathway will undoubtedly have consequences on premature mortality [11].
A major question is whether any of these effects could
have been mitigated, particularly with respect to
resource allocation and prioritisation of non-COVID
related health services for time-critical diseases, if the
government had accurately weighed up the direct economic and health impacts of NPI across the spectrum of
health care services.
In this respect, estimating the economic consequences
of changes in disease burden is crucial for understanding
these welfare trade-offs. Specifically, whether the costs
of implementing different types of NPI are justified
when considering both their expected benefits and their
wider impacts on other health conditions.
Similar evaluations unrelated to the pandemic have
been undertaken in the context of cancer [12] to quantify
the economic impact of premature mortality from cancer in different international regions. The outputs have
been used to directly influence policy, particularly prioritisation and financial investment into a different
component of the cancer care pathway to reduce the
number of avoidable deaths [13].
In this study, we model the economic impacts of
diagnostic delay during the COVID-19 pandemic using
excess mortality estimates derived from the study by
Maringe et al., [14] published in July 2020, which
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predicted that for four major tumour types (breast,
bowel, lung and oesophagus), delays in diagnosis due to
NPI during the first pandemic wave would lead to
approximately 3620 avoidable deaths and 60,000 life
years lost within 5 years of diagnosis.
We use a human capital approach to estimate productivity losses from excess cancer deaths due to diagnostic delay from NPIs. We also compare estimates
from excess cancer deaths with the same number of
COVID-19 deaths to understand the health and economic consequences of mortality from different health
conditions.
2. Methods
2.1. Populations
2.1.1. Cancer patients
Information on all adults with non-small cell lung cancer (NSCLC, ICD-10: C33, C34), cancers of the colon
(ICD-10: C18) and rectum (ICD-10: C19), cancers of the
oesophagus and gastro-oesophageal junction (ICD-10:
C15, C16.0) and women with breast cancer (ICD-10:
C50) were obtained from the National Cancer Registration Service (NCRS). The pre-pandemic cohort includes patients diagnosed in 2010 for cancers of the
breast, colon, rectum and oesophagus and 2012 for
patients diagnosed with NSCLC in England. We
restricted the analyses to patients aged 15e84 years at
diagnosis.
2.1.2. COVID-19 patients
COVID-19 deaths are deaths that occurred in England
and Wales up to 6th October 2020, inclusive with any
mention of COVID-19 on the death certificate, by
gender and 5-year age groups, from the Office for National Statistics (ONS) [15]. National life tables are from
the ONS, based on 2016e2018 data [16].
2.2. Approach
We value health and economic losses using two established Indicators: (i) quality-adjusted life years (QALYs)
and (ii) the human capital (HC), which measures the lost
productivity associated with death. QALYs are calculated by estimating the years of life remaining for each
patient and weighting each year with a quality-of-life
score. For example, a year lived in perfect health is
worth 1 QALY [17].
The HC approach estimates the productivity losses
incurred by sick or deceased workers assuming it is
irreplaceable. In keeping with the literature, we assume
average personal income as a proxy for the value of lost
productivity; we calculated the total value of productivity loss as the cumulative sum of personal income lost
over the duration of illness (morbidity) and the number
of years lost due to premature death (mortality),
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assuming not all individuals are employed (age-sexspecific employment rates) and a retirement age of 66
[18].
Average age-sex-specific gross earnings are sourced
from the 2019 (provisional) results of the Annual Survey
of Hours and Earnings (ASHE) [19], and age-sex-specific employment rates are sourced from the 2019 results
of the Labour Force Survey (LFS) [20], both published
by the ONS. A proportional adjustment is made to
isolate the earnings of 65e66-year olds in the 65e69
years age group based on the mid-2019 population
estimates in the UK by discrete years [21].
Projected excess deaths due to delays in diagnosis for
breast, lung, colorectal and oesophageal cancer, by 5year age bands (e.g. 65e69), at 1, 3 and 5 years after
diagnosis are based on scenario C of Maringe et al.,
which reallocated patients from non-urgent pathways to
2-week wait and emergency referral pathways in proportions designed to reflect the real-time and future
anticipated changes in access to diagnostic services in
the 12 months following commencement of the first
wave lockdown 16th March 2020 [14]. The median age
for each age band considered is, e.g. 22 years for the
20e24 years age group.
2.3. Statistical analyses
2.3.1. QALYS estimation
Based on age-sex average crude probabilities of death
calculated at 1, 3 and 5 years post-diagnosis, we assume
that cancer deaths at 1-year post-diagnosis occur in
2021, at 3-years in 2023 and at 5-years in 2025. The
calendar year when deaths occur is important to know
from an economic perspective because cause and health
losses occurring further into the future are valued less
(discounted) relative to those occurring in or closer to
the present. Productivity losses and QALYs lost from
2021 onwards were discounted at 3.5% per annum back
to the reference year (2019).
We estimate QALYs lost based on the age distribution at death due to cancer and apply age-specific UK
quality of life norms, discounted to obtain their 2019
value [17]. QALYs lost due to the effect of the first
lockdown are estimated by taking the difference between
the QALYs estimated for the deaths due to cancer
observed pre-pandemic and those estimated following
the effects of the first lockdown on diagnostic patterns.
2.3.2. Productivity losses estimation
We multiply the individual crude probabilities of cancer
death, estimated at 1, 3 and 5 years after diagnosis, with
the economic costs of a death calculated using the HC
approach, stratified by 5-year age group and gender. We
sum these quantities to obtain the economic value of the
cancer deaths across the entire sampled cohort, representing the calendar period 16th March 2020 to 15th
March 2021. By taking the difference between this
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quantity and the total economic value of deaths in the
pre-pandemic cohort, and averaging across 500 bootstrapped datasets, we obtain the average (and 95% CI,
percentile method) economic costs of cancer deaths in
addition to those to be expected pre-pandemic, i.e. the
excess productivity losses due to additional excess cancer deaths.
We compared the economic burden of additional
excess deaths in the cancer population with that of an
equal estimated number of COVID-19 deaths (n Z 3620
deaths), based on 500 random samples drawn from the
total number of COVID-19 deaths up to October 2020
(stratified by age). COVID-19 deaths were converted in
QALYs using the method and calculator developed by
Briggs, which also adjusts for multiple comorbidities
[22]. The productivity and QALYs losses associated with
COVID-19 deaths were estimated by multiplying deaths
with the age-sex adjusted HC multiplier described
above.
3. Results
We analysed data on 32,583 patients with breast cancer,
24,975 with colorectal cancer, 29,305 with lung cancer,
and 6744 with oesophageal cancer. Patients were all
diagnosed in England. Patients were aged 15e84 years
and the mean age at diagnosis was 60$5 years (Standard
Deviation (SD) 12$6) for breast cancer, 68$5 years
(10$7) for colorectal cancer, 68$5 years (10$3) for
oesophageal cancer, and 69$8 years (9$3) for lung cancer. 10,441 (41$8%) of 24,975 patients diagnosed with
colorectal cancer, 13,211 (45$1%) of 29,305 diagnosed
with lung cancer, and 1894 (28$1%) of 6744 diagnosed
with oesophageal cancer were women. Table 1 presents
three measures of the estimated impact following
COVID-19-related delay in diagnosis.
3.1. Cancer deaths
The number of additional cancer deaths resulting from
the diagnostic delay due to the COVID 19 pandemic was
1646 (1566e1729 deaths) for colorectal cancer up to
Year 5, 1290 (1281e1299 deaths) for lung cancer, 344
for breast cancer (326e361 deaths), and 335 (325e345
deaths) additional deaths for oesophageal cancer (Table
1).

and productivity losses were based on 3620 COVID-19
deaths.

3.3. QALYS
We estimate that the additional cancer deaths due to
diagnostic delay during the COVID-19 pandemic would
result in 2700 QALYs lost for oesophageal cancer, 4100
QALYs lost for breast cancer, 10,900 QALYs lost for
lung cancer and 15,000 QALYs lost for colorectal cancer. Across the four cancer sites combined, additional
excess deaths would amount to approximately 32,700
QALYs lost (Table 1).

3.4. Productivity losses
Under the human capital approach, across these four
cancers, additional productivity losses would amount to
103.8 (95% confidence interval 73.2 to 132.2) million
GBP. Lung and colorectal cancers account for the
largest share of productivity losses (38.3 and 35.7
million respectively), followed by breast cancer (23.2
million) and oesophageal cancer (6.6 million) (Table 1).
Fig. 1 and Fig. 2 demonstrate that for breast and
colorectal cancers, excess losses in QALYs and productivity accumulate gradually from 2021 to 2025 at
comparable and reasonably constant rates. For lung and
oesophageal cancer, however, the burden is frontloaded
within a year since diagnosis and losses are incurred by
the end of 2021. This is due to differences across the four
cancers in the cumulative probability of death over time
since diagnosis translating in different temporal profiles
of the excess burden (see Fig. 3).
The uncertainty around the point estimates of productivity losses calculated under the human capital
approach is high, particularly for lung and oesophageal
cancers. Oesophageal cancer accounts for the least share
of the excess burden among the four cancer types across all
scenarios and metrics, and productivity losses are unlikely
to be statistically different from pre-pandemic quantities.

3.5. Indirect economic impact of COVID-19 versus cancer
deaths

3.2. COVID-19 deaths
Up to 06 October 2020, there had been 53,863 deaths in
total. The age distribution of death occurrences where
COVID-19 was mentioned on the death certificate
(Appendix 1) is based on cumulative deaths up to and
including week 41 (09 October 2021). 61% of deaths
occurred among those aged over 80 years and a further
28% among those aged 65e79 years. 45% of COVID-19
deaths occurred in women. Estimates for QALYS lost

COVID-19 deaths were estimated to result in the loss of
21,450 QALYs, as well as 76.4 (73.5e79.2) million
worth of lost economic output under the human capital
approach. Additional excess deaths due to the four
selected cancers are estimated to result in an additional
11,300 (9900 to 12,700) more QALYs lost compared to
an equivalent number of COVID-19 deaths (Fig. 2).
Differences in excess productivity losses amount to 27.6
( 0.8 to 53.3) million GBP.
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Table 1
QALY and productivity losses associated with additional excess cancer deaths by cancer site.
Cancer site

Approach

Pre-pandemic
(observed)

First wave pandemic
(estimated with 95% CI)

Differences in observed and
estimated QALY and productivity
losses due to additional
excess cancer deaths

Breast

Deaths
QALYs (thousands)
Productivity losses (GBP million)
Human capital approach
Deaths
QALYs (thousands)
Productivity losses (GBP million)
Human capital approach
Deaths
QALYs (thousands)
Productivity losses (GBP million)
Human capital approach
Deaths
QALYs (thousands)
Productivity losses (GBP million)
Human capital approach
Deaths
QALYs (thousands)
Productivity losses (GBP million)
Human capital approach

3564
37.1

3908 (3891e3926)
41.3 (40.1e41.6)

344 (326e361)
4.1 (3.9e4.4)

267.0
9416
80.9

290.2 (285.2e295.6)
11,062 (10,982e11,145)
95.9 (95.0e96.8)

23.2 (18.2e28.6)
1646 (1566e1729)
15.0 (14.1e16.0)

410.1
25,800
220.1

445.8 (432.6e458.8)
27,090 (27,081e27,099)
231.0 (230.1e231.8)

35.7 (22.4e48.7)
1290 (1281e1299)
10.9 (9.9e11.7)

805.3
5713
50.5

843.6 (819.3e865.2)
6048 (6038e6047)
53.2 (52.8e53.7)

38.3 (14.0e59.9)
335 (325e345)
2.7 (2.3e3.1)

195.5
44,493
388.7

202.1 (191.4e213.1)
48,109 (48,020e48,200)
421.4 (419.9e422.8)

6.6 ( 4.0e17.6)
3615 (3526e3706)
32.7 (31.3e34.1)

1677.9

1781.7 (1751.1e-1810.1)

103.8 (73.2e132.2)

Colorectal

Lung

Oesophagus

Total cancer

Abbreviations: QALY e quality-adjusted life-years discounted to 2019 value.
Notes: 95% confidence intervals obtained from 500 bootstraps, percentile method. Totals may not add up due to rounding.

Fig. 1. Cumulative QALY losses associated with additional excess cancer deaths by cancer site and year.

4. Discussion
Our findings indicate that the projected impact of excess
deaths due to delays in cancer diagnosis across England
will lead to significant health and economic losses. The
predicted excess deaths for four major tumour types

combined (bowel, breast, lung and oesophagus) translate
into an approximate loss of 32,700 quality-adjusted life
years and productivity losses of between 73 and 132
million GBP over 5 years.
Colorectal cancer accounts for the largest productivity losses among the four cancers; from a third of

Please cite this article as: Gheorghe A et al., Economic impact of avoidable cancer deaths caused by diagnostic delay during the COVID-19
pandemic: A national population-based modelling study in England, UK, European Journal of Cancer, https://doi.org/10.1016/j.ejca.2021.04.019

6

A. Gheorghe et al. / European Journal of Cancer xxx (xxxx) xxx

Fig. 2. Cumulative productivity losses associated with additional excess cancer deaths by cancer site and year.

Fig. 3. Productivity and QALY losses associated with additional excess cancer deaths and an equal number of COVID-19 deaths stratified
by age.

excess productivity losses to just under half the total
excess losses in QALYs. In addition, notable differences
are evident in the magnitude and rate of accumulation
of losses across the different cancers. Whilst delays due

to diagnosis were expected to result in a similar number
of additional cancer deaths for breast and oesophageal
cancer, the difference in age profile (breast cancer with a
mean age of 60.5 years versus oesophageal cancer with a
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mean age of 68.5 years) and prognosis of the two cancers result in higher estimated productivity losses and
QALYs losses for breast cancer. In addition, we find
that the burden of additional excess cancer deaths is
likely to be higher than that of a comparable number of
COVID-19 deaths due to the younger age profile of
deaths from cancer [23].
The results complement those from an Australian
Study that estimated the healthcare costs associated
with stage migration (from Stage I to Stage II) of four
cancers (breast, colorectal, lung and melanoma) due to
3 month and 6-month delays in diagnosis during the
pandemic [24]. A 3-month delay is predicted to result
in $12 million AUD excess health care costs over 5
years, and a 6-month delay $46 million AUD. Two
other international studies have highlighted the
increased risk of financial toxicity that cancer patients
face during the COVID-19 pandemic due to rising
unemployment levels and economic recession, meaning
patients have to increasingly pay out of pocket due to
loss of employment-based insurance or may forgo lifesaving treatments to support their families financially
[25,26].
Our results demonstrate that NPI such as national
lockdowns will have substantial health and economic
impacts and does call into question the “protect the
NHS” messaging that was used to support NPI, as the
NHS faces up to the prospect of managing the legacy
(e.g. cancer diagnostic and treatment backlogs, significant waiting lists (>1e2 years) for benign health conditions) in the context of stagnating health budgets over
the next few years. If these trade-offs had been considered more accurately and explicitly from the outset, it
would have undoubtedly helped to support the mitigation strategies needed to avert this silent epidemic.
It could be argued that comprehensive decision
frameworks and accompanying mathematical models
that incorporate wider health, social and economic
consequences were not available at the time when decisions were made. For example, it was only in midNovember 2020 that Imperial College released a UKfocused combined epidemiological and economic model
that accounted for interdependencies between economic
sectors [27].
However, the UK government’s ONS report published in July 2020, which was designed to estimate the
indirect impacts of NPI on other health conditions,
significantly under-estimated the true impact on cancer
services of diagnostic delay (3500 QALYs lost across
eighteen cancers) [28]. A more accurate and integrated
assessment would have supported better trade-off decision-making around the extent of NPIs and the allocation of resources to mitigate the indirect impact of NPI
on non-COVID healthcare pathways such as cancer.
It should be noted that our estimates are very conservative with regards to the health and economic
impact. Recent data [5] suggest that the drop in expected
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cancer diagnoses based on yearly estimates is far greater
than the estimates we have made in this paper [14]. For
example, for bowel cancer between April to
October 2020, over 3500 fewer people had been diagnosed and treated for colorectal cancer in England than
would have been expected [7]. Likewise, urgent referrals
for suspected lung cancer were 35% lower between
MarcheNovember 2020 compared with the same time
period in 2019, which equates to around 17,800 fewer
referrals [29]. Many of these patients may never present
or when they do, will present with advancedstage disease.
The economic losses are predicted to be 103 million
GBP in England alone. Therefore, extrapolating across
the whole of the UK that has a population of 66 million,
we estimate 121 million GBP in economic losses. When
considering the impact of the second wave and the
present national lockdown, which has persisted for over
three months since December 2020 and is not expected
to be fully scaled back till June 2021, it is not unreasonable to expect this figure to have doubled for just
these four tumour types.
The estimates of productivity losses also do not
consider the downstream impact of treatment delay,
particularly of elective cancer surgery and changes to
treatment doses and schedules. Even a 4-week delay in
cancer treatment (surgery, chemotherapy and radiotherapy) increases the risk of mortality by approximately 10% [30], with a 3-month delay in cancer surgery
alone across all incident solid tumours estimated to
incur 4755 excess deaths [31].
Looking widely across Europe, substantial delays in
diagnosis are a consistent finding. For example, in Paris
alone, during the first wave (March to May 2020), new
cancer presentations declined by 30% in comparison to
the 2018/19 average [32]. Likewise, in the Netherlands,
national-level data between Feb and April 2020 during
their first wave demonstrated a persistent nearly 30%
decline in the diagnosis of new cancers, which had not
recovered by the end of the study [33].
Our results are significant for two major policy domains going forward. The first is that subsequent waves
of COVID continue to add to overall system delays and
excess death for cancer and other diseases [7]. The
longer it takes to address these backlogs, the greater the
clinical, economic and welfare costs will be, adding to an
already indebted society. Greater investment to ensure
resilience in the health system over the next few years
will be a necessity, given clear evidence of the impact of
previous economic downturns on rising mortality rates
from diseases such as cancer [34]. The second policy
issue relates to the importance of evidenced-based tradeoff considerations around NPI. Our analysis demonstrates the importance of accurately quantifying the indirect effects of NPI on critical non-pandemic related
health care services such as cancer care that require an
integrated response from public health to hospital-based
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care and which are sensitive to changes in patient
behaviour and their perception of risk.
A strength of this study is the use of linked national
administrative health records of actual patients diagnosed and treated in the NHS for the four tumour types.
While the data is retrospective, it still provides a robust
template for modelling the economic productivity losses
due to premature deaths from cancer, as it is representative of the age and sex distribution of patients diagnosed with these cancers in the NHS, which is essential
when modelling economic losses.
In terms of limitations, our results are based on the
predicted number of additional deaths within five years,
for four cancer sites in England alone and not based on
observed additional excess deaths, which will take a
year(s) to show on official figures. However, it is
imperative that further research establishes whether this
has been the case. In addition, there is uncertainty in the
productivity losses calculated, especially for oesophagus
and lung cancer deaths. However, this uncertainty is
unlikely to alter the essence of our findings.
Extrapolating our estimates across all cancers using
this model would require a separate empirical analysis
for each individual tumour. For example, the impact of
diagnostic delay in prostate cancer on additional excess
deaths is likely to be much smaller compared to the
impact on head and neck and gastric cancers. Equally,
extrapolating these economic losses across Europe is
prone to significant bias as the predicted excess death is
dependent on the burden, stage distribution and survival
from these cancers, which we know is variable across
different health systems in Europe [35]. In addition, the
type and extent of NPIs introduced across Europe was
variable and would again impact the number of additional excess deaths.
We do not directly consider the additional health care
costs associated with an increasing proportion of patients presenting with late-stage disease [24]. As well as
greater morbidity, it has been shown that Stage III/IV
disease is more costly to manage than patients presenting with Stage I and II disease [36]. When clearer estimates for stage migration are available, it will be
possible to model these impacts in the future, which will
be important when considering how cancer budgets need
to adapt to the increased proportion of patients presenting with advanced-stage disease. Finally, we capture
only productivity losses due to premature mortality and
not morbidity-related costs, and indirect effects on patient carers and disrupted family lives that will also increase the economic burden on countries [37].
From a wider health system perspective, cancers
represent approximately 35% of all incident deaths in
the UK and just over a third of all deaths from noncommunicable diseases. As such, the four considered
cancers amount to 10e15% of all NCD-related deaths
[38]. While extrapolations are difficult at this point
(within and beyond cancer) without additional data,

even with simplifying assumptions, one can reasonably
conclude that service disruptions in chronic disease
pathways, e.g. cardiac and renal disease other than those
considered here [39], are likely to have broader societal
impacts many times over what we estimated in this
study, spread over the following years.
5. Conclusions
In summary, we estimate that the additional excess
cancer deaths for breast, colorectal, lung, and oesophageal cancer due to diagnostic delay in England
resulting from NPIs, will translate into productivity
losses of £104million over 5 years. The results are sobering when one considers we only focus on four
tumour types and do not consider either the impact of
treatment delays or NPIs that were initiated during the
2nd pandemic wave. There is an urgent need for investment to manage the rising cancer diagnostic and
treatment backlog. In addition, the results emphasise the
importance of accurate and transparent modelling of
direct and indirect effects of NPIs on the wider health
system prior to their introduction to support both
resource allocation and prioritisation of time-critical
health care services such as cancer care.
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