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ABSTRACT

Background: The COVID-19 pandemic has disrupted cancer services globally. New Zealand has pursued
an elimination strategy to COVID-19, reducing (but not eliminating) this disruption. Early in the pan-
demic, our national Cancer Control Agency (Te Aho o Te Kahu) began monitoring and reporting on service
access to inform national and regional decision-making. In this manuscript we use high-quality, national-
level data to describe changes in cancer registrations, diagnosis and treatment over the course of New
Zealand’s response to COVID-19.
Methods: Data were sourced (2018-2020) from national collections, including cancer registrations, in-
patient hospitalisations and outpatient events. Cancer registrations, diagnostic testing (gastrointestinal
endoscopy), surgery (colorectal, lung and prostate surgeries), medical oncology access (first specialist ap-
pointments [FSAs] and intravenous chemotherapy attendances) and radiation oncology access (FSAs and
megavoltage attendances) were extracted. Descriptive analyses of count data were performed, stratified
by ethnicity (Indigenous Maori, Pacific Island, non-Maori/non-Pacific).
Findings: Compared to 2018-2019, there was a 40% decline in cancer registrations during New Zealand’s
national shutdown in March-April 2020, increasing back to pre-shutdown levels over subsequent months.
While there was a sharp decline in endoscopies, pre-shutdown volumes were achieved again by August.
The impact on cancer surgery and medical oncology has been minimal, but there has been an 8% year-to-
date decrease in radiation therapy attendances. With the exception of lung cancer, there is no evidence
that existing inequities in service access between ethnic groups have been exacerbated by COVID-19.
Interpretation: The impact of COVID-19 on cancer care in New Zealand has been largely mitigated. The
New Zealand experience may provide other agencies or organisations with a sense of the impact of the
COVID-19 pandemic on cancer services within a country that has actively pursued elimination of COVID-
19.
Funding: Data were provided by New Zealand’s Ministry of Health, and analyses completed by Te Aho o
Te Kahu staff.
© 2021 The Authors. Published by Elsevier Ltd.
This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/)

Research in Context

Evidence before this study
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Early international reports on the impact of COVID-19
on access to and through cancer services have been framed
within the experience of systems that are dealing with a ma-
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jor COVID-19 morbidity and mortality burden. These reports
have illustrated the likelihood that, in a system stretched by
the health response to the pandemic, treatment delays ap-
pear inexorable and the consequent impact on mortality ap-
pears to be stark. As part of our assessment of the current
international evidence on the impact of COVID-19 on cancer
services, we conducted a search using the database Scopus
for all manuscripts published up until 1st December 2020,
using the search terms ‘cancer’, ‘COVID-19’ and ‘COVID'.

Added value of this study

We examined the impact of COVID-19 on access to and
through cancer services in New Zealand, a country with uni-
versal healthcare that has actively pursued an elimination
strategy to COVID-19. We used national-level health data to
describe changes in cancer registrations, diagnostic testing
and treatment over the course of 2020 compared to 2018-
2019, stratified by ethnicity. The current study provides in-
ternational readers with a sense of the impact of the pan-
demic on cancer services in a context that has actively pur-
sued COVID-19 elimination.

Implications of all the available evidence

While the initial downturns in service access during New
Zealand’s national shutdown in March-April 2020 was sim-
ilar to that observed in other contexts, this impact on ser-
vices were largely mitigated by ‘catch-up’ activities in sub-
sequent months - a near-impossible task for those regions
where COVID-19 remains endemic. The New Zealand experi-
ence has been that a) an elimination strategy to COVID-19
has also been a strong cancer control strategy, both over-
all and from an equity perspective; and b) rapid communi-
cation of ethnicity-stratified data around cancer service ac-
cess has been a key enabler of evidence-informed decision-
making during the pandemic.

1. Introduction

The COVID-19 pandemic has caused widespread disruption to
cancer services globally. Particularly, in countries with widespread
community transmission of COVID-19, the pandemic forced an
abrupt change in how (and in what form) cancer services were
delivered to patients [1]. Understandably, international reports on
the impact of COVID-19 on access to and through cancer ser-
vices have been framed within the experience of systems that are
dealing with a major COVID-19 morbidity and mortality burden
[2-5]. These reports have illustrated the likelihood that, in a sys-
tem stretched by the health response to the pandemic, treatment
delays appear inexorable and the consequent impact on mortal-
ity appears to be stark [3,5-12]. Analysis in the United Kingdom
predicted that deaths among patients diagnosed with cancer there
could rise by 20% over the next 12 months — some 6000 additional
deaths - as a result of the broad impact of COVID-19 on cancer pa-
tients, and the system that serves them [7].

The burden of these additional deaths is likely to be unevenly
and unfairly distributed: for example, Indigenous and other mi-
nority and/or marginalised populations are likely to bear a dispro-
portionate impact in comparison with those already privileged by
economic, social and health system structures.[13] Measuring and
monitoring these inequities allows restorative and preventative ac-
tions to be established.

1.1. COVID-19 and cancer services in New Zealand

New Zealand has pursued an elimination strategy to COVID-
19, which has included national stay-at-home orders, border re-
strictions, mandated quarantine and a centralised national test-
ing and contact tracing programme [14]. On 26th March 2020,
New Zealand entered a full national shutdown until the end of
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April, after which the country achieved elimination of commu-
nity transmission of COVID-19 from New Zealand [15]. The full
national shutdown involved movement restrictions and a national
stay-at-home order, border closure, the closure of schools and non-
essential businesses, and the onset of a national testing and con-
tact tracing programme. A regional resurgence occurred in August
2020, and was met by a regional stay-at-home order and strict
travel restrictions, followed later by a mask-mandate on public
transport. As of 14th January 2021, there have been no cases of
community transmission of COVID-19 within New Zealand since
November 2020.

As in the rest of the world, in the early stages of the pandemic,
it was unclear what the implications would be for the health sys-
tem in New Zealand. However, there was an early concern that
the pandemic could result in increased health inequities between
New Zealand’s Indigenous and non-Indigenous populations - par-
ticularly in access to cancer care [16]. While the health system pre-
pared for the possible inundation of patients unwell with COVID-
19, non-COVID-19 related healthcare activities were severely dis-
rupted. In March and April 2020, this included the temporary ces-
sation of our three national screening programmes (breast, cervical
and bowel [17]), an increase in the threshold required for referral
from primary to secondary care, and a sharp reduction in some
diagnostic activities including endoscopy. Given existing inequities
in access to many of these services (particularly among our Indige-
nous Maori population), [18,19] reductions in service access threat-
ened to exacerbate these inequities [16]. There was also early con-
cern that patients with cancer were at increased risk of compli-
cations from COVID-19 due to their relative immunocompromised
state.

Over the same period, there was a national planning effort led
by Te Aho o Te Kahu (our National Cancer Control Agency) in close
collaboration with the health sector to ensure that cancer treat-
ment services were maintained consistently across the country.
The national cancer response included the development of national
guidance outlining treatment expectations at different hospital ca-
pacities for blood and cancer treatment services and for critical
cancer diagnostic services. The focus of the guidance was on the
continuity of cancer services, whilst taking every effort to ensure
safety of staff and patients and preventing the spread of COVID-19.
The guidance also prepared for scenarios where delivery of can-
cer care may be compromised. Other aspects the cancer sector’s
response to COVID-19 included consideration of new ways of de-
livering care (such as telehealth and radiotherapy hypofractiona-
tion) and close monitoring of the impact COVID-19 was having on
cancer services. The national response work also focussed on en-
suring that pre-existing cancer-related inequities were not exacer-
bated by the response to the COVID-19 crisis, and included the co-
development of guidelines by Te Aho o Te Kahu and the national
Maori cancer leadership group Hei Ahuru Mowai.

The impact of the COVID-19 pandemic on the diagnosis, regis-
tration and treatment of cancer in New Zealand was measured and
reported publicly throughout 2020 by Te Aho o Te Kahu, with the
first report published in May (within 8 weeks of the national lock-
down) [20]. Quantifying this impact informed efforts to manage
cancer-related burden across the sector, including the likely mag-
nitude of unmet need. As noted above, this reporting has also en-
abled us to monitor equity in outcomes, particularly for our indige-
nous Maori population. Finally, this reporting has also highlighted
the need for (and value of) streamlined data collection and synergy
across the country.

The New Zealand experience may provide other agencies or or-
ganisations around the world with a sense of the impact of the
COVID-19 pandemic on cancer services within a country that has
actively pursued (and largely achieved) elimination of COVID-19.
As such, in this manuscript we use high-quality, national-level
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health data to provide evidence of changes in cancer registra-
tions, diagnosis and treatment activities that have occurred over
the course of New Zealand’s response to COVID-19.

2. Methods
2.1. Data sources and variables

New Zealand is a country with universal health care, with care
delivered by 20 centrally-mandated (and funded) District Health
Boards. In New Zealand, data on all publicly-funded (and most
privately-funded) health care, including cancer registrations, are re-
ported to our National Collections, which are funded by Govern-
ment and managed by our Ministry of Health. In addition to public
hospitals, New Zealand has a number of private hospitals that de-
liver elective cancer surgeries [21] (particularly for early breast and
colon cancers [22]), and while the vast majority of private hospitals
do report to the National Collections, the completeness of report-
ing of privately funded procedures varies annually [23]. The data
accessed for this study were de-identified and provided by the Na-
tional Collections team to the Cancer Control Agency as aggregate
count data.

Data on cancer registrations were sourced from the New
Zealand Cancer Registry (NZCR), a nationally-mandated register
of all new diagnoses of primary malignant cancers diagnosed in
New Zealand (with the exception of basal and squamous cell skin
cancers) [24]. Data on diagnostic services and cancer treatment
were sourced from the National Non-Admitted Patient Collection
(NNPAC) and the National Minimum Dataset (NMDS). The NNPAC
is a national record of publicly-funded outpatient and emergency
department services in New Zealand, [25] while the NMDS is a na-
tional record of publicly-funded hospital discharges [26].

Ethnicity and cancer registration data were obtained from the
NZCR. To maximise timeliness of data, registrations for this anal-
ysis included both final registrations and provisional registrations
from laboratory sources. The NZCR is updated daily with new reg-
istrations as they are processed, and the most up-to-date registra-
tions were accessed for this study. In terms of access to diagnos-
tic services, for the sake of brevity within the current manuscript
we have focussed on gastrointestinal endoscopies (gastroscopy and
colonoscopy) performed in the public health system, with no limit
on whether these were specifically conducted for suspicion of can-
cer. Data on these endoscopies was obtained from both the NNPAC
(for endoscopies performed in outpatient clinics) and NMDS (for
those performed during inpatient hospital admissions).

In terms of surgery, for brevity within this manuscript we
have focussed on combined prostate, colorectal and lung resec-
tions, with no restriction on whether these were conducted as
part of cancer services. These data were obtained from the NMDS,
and included all publicly-funded resections conducted within pub-
lic hospitals (see Supplementary Material 1 for procedure types).
In terms of systemic therapy, we focussed on publicly-funded first
specialist appointments (FSAs) for medical oncology assessment, as
well as outpatient attendances for intravenous (IV) chemotherapy
within the public health system. These data were obtained from
the NNPAC. Similarly, in terms of radiation therapy we focussed
on FSAs for radiation oncology assessment, as well as outpatient
attendances for planning, simulation and treatment with radiation
therapy on a linear accelerator. Radiation data were also obtained
from the NNPAC.

2.2. Analysis
Crude descriptive analysis of raw numbers of patients was un-

dertaken using the data and variables described above. We de-
scribed the month-on-month and cumulative number of events
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over the 2018-2020 calendar period, ceasing 30th October 2020.
In some instances, we have presented a crude percentage decrease
(or increase) in events (such as cancer registrations) with respect
to the same time period in previous years. As well as completing
descriptive analysis for the total population, we also specifically fo-
cussed on outcomes for New Zealand’s indigenous Maori popula-
tion as well as other ethnic groups, and have presented ethnicity-
stratified data in the Figures below. Data management and analysis
were completed within R for Windows (R Foundation for Statistical
Computing, Austria [27]) and Microsoft Excel 2016 (Microsoft Inc.,
US.A.).

2.3. Ethics

This work was conducted by the New Zealand Government’s
Cancer Control Agency (Te Aho o Te Kahu), in conjunction with
the Ministry of Health (as administrators of our National Collec-
tions), in adherence to New Zealand’s Privacy Act 2020, [28] the
Health Information Privacy Code 2020, [29] and the Health Infor-
mation Governance Guidelines [30]. As such, ethical approval was
not required for this study. As noted earlier, the data accessed for
this study were provided to Te Aho o Te Kahu as aggregate count
data, rather than unit-level data.

2.4. Role of the funding source

The study was completed by Te Aho o Te Kau (Cancer Control
Agency) staff and advisors. No external funding was received.

3. Results
3.1. Registrations

The total number of cancer registrations between 2018 and
2020 are shown in Fig. 1, for both month-by-month totals and for
the cumulative total. When comparing registrations specifically in
the month of April 2020 to the number of April registrations from
2019, we observed a 40% decline in registrations. Following this
abrupt decline, the months following April 2020 have seen a grad-
ual increase in the number of registrations, with the cumulative
number of registrations finally surpassing that of 2019 in Septem-
ber 2020. We observed a similar overall decrease in cancer regis-
trations for indigenous Maori as for other ethnic groups.

The pattern of decline in registrations followed by an increase
was largely reflected across cancer types (Supplementary Material
2). The most substantial declines following the national shutdown
in late-March and April were observed for breast, prostate, colorec-
tal and melanoma/non-melanoma skin cancers, while the greatest
overall impact for the year to date has been for prostate cancers,
haematology/lymphoid cancers and melanomas, which have seen a
4-9% decrease.

3.2. Diagnostic services

The number of gastroscopies and colonoscopies performed over
2020 compared to 2018-2019 are shown in Fig. 2. New Zealand
experienced a sharp decline in the number of gastrointestinal en-
doscopies performed during the national shutdown period of late-
March and April 2020, followed by a gradual increase (following
an intensive ‘catch-up’ period) back to pre-March volumes by Au-
gust 2020. For the year to date, the number of gastrointestinal en-
doscopies performed in 2020 is the same as that performed in
2019, with the number of endoscopies performed among Indige-
nous Maori increasing slightly by 5% (compared to a 1% reduction
for non-Maori/non-Pacific).
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Fig. 1. Total number of cancer registrations by month and year (top), alongside the cumulative number of cancer registrations (bottom), for the total population and stratified
by ethnicity.



J.K. Gurney, E. Millar, A. Dunn et al. The Lancet Regional Health - Western Pacific 10 (2021) 100127

Gastroscopy & Colonoscopy -
Total Population

2018 2019 m 2020

=
@ 6000
o
=
£ 5000
.
© 4000
@
© 3000
> 2000
1000 I
0
cC O 5 5 >c 5 o0 ah =2 v
s o 8 2 & 5 32 3 0 8 & 2
T G I w0 Z 0O
Gastroscopy & Colonoscopy - Gastroscopy & Colonoscopy - Gastroscopy & Colonoscopy -
Maori Pacific Island Non-Maori/Non-Pacific
2018 #2019 w2020 2018 =2019 W2020 2018 #2019 W2020
900 350 8000
800 300 7000
w 700 g "
g £ 250 g 600
g o0 3 8 5000
£ 500 9 200 3
= b & 4000
e 400 5 10 3000
H 5 ]
2 3 3
Z 200 4 z
100 50 1000
0 0 0
ca 5 53cS3S 2858 3 S8 55253592858 3 S8 5535398583
52855522883 & E2EREE3222583 % E2$5333758388&
Cumulative Gastroscopy & Colonoscopy
- Total population
2018 2019 —2020
90000
S 80000
& 70000
o
=
a 60000
B
~ 50000
(7]
2 40000
£
= 30000
(4
> 20000
©
‘—:E’ 10000
3 0
cC O 5 5 >c 35 oath 2 Y
T o 8 2 & 5 2 53 0o 8 00O
S oL S < s S I w O =z A
Cumulative Gastroscopy & Colonoscopy Cumulative Gastroscopy & Colonoscopy Cumulative Gastroscopy & Colonoscopy
- Maori - Pacific Island - Non-Maori/Non-Pacific
2018 2019 ——2020 2018 2019 ——2020 2018 2019 ——2020
8000 3000 80000
£ 7000 £ £ 70000
3 3 250 =
g 6000 3 g 60000
a & 2000 &
s 5000 s % 50000
_‘.é 4000 é 1500 % 40000
5 5
s S 1000 % 30000
g 2
& 2000 B £ 20000
B £ 500 2
& 1000 H £ 10000
0 - 0 _ 0
885252338338 REE2EER353828 5825253258838

Fig. 2. The number of gastroscopies and colonoscopies performed over 2020 compared to 2018-2019, by month and year (top) as well as cumulative total (bottom), for the
total population and stratified by ethnicity.
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3.3. Surgery

The number of prostate, colorectal and lung surgeries over 2020
compared to 2018-2019 are shown in Fig. 3. While there appeared
to be a slight downturn in surgeries for these cancers during the
national shutdown in late-March and April 2020, the impact of
COVID-19 on cancer surgery volumes has been minimal. Over-
all, around 1% fewer surgeries were performed in the first eight
months of 2020 compared to the first eight months of 2019, fin-
ishing with a 2% increase in cancer surgeries by the end of Octo-
ber. Contrary to trends observed for the total population, there has
been a 21% increase in these combined surgeries among indige-
nous Maori in the year to date compared to the same period in
both 2018 and 2019. There appears to have been a persistent drop
in surgeries for Pacific Islanders; however, the robustness of this
observation may be influenced by the comparatively low number
of procedures performed among Pacific Island patients.

3.4. Systemic therapy

The number of first specialist appointments (FSAs) with a med-
ical oncologist conducted over 2020 compared to 2018-2019 are
shown in Supplementary Material 3, while the number of intra-
venous (IV) chemotherapy attendances over this period are shown
in Fig. 4. Overall, for the year to date the number of medical on-
cology FSAs and attendances for IV chemotherapy is comparable to
2019, with no obvious substantial reduction during (or subsequent
to) the national shutdown in late-March and April 2020. Similar to
the ethnic trends observed for surgery, there appears to have been
an increase in numbers of outpatient chemotherapy attendances
among Maori over 2020 compared to the same period in 2019.

3.5. Radiation therapy

The number of first specialist appointments (FSAs) with a radi-
ation oncologist conducted over 2020 compared to 2018-2019 are
shown in Supplementary Material 4, while the number of radiation
therapy attendances over this period are shown in Fig. 5. Overall,
for the year to date the number of radiation therapy FSAs is com-
parable to 2019. However, for the year to date there has been an 8%
decrease in attendances for radiation therapy. A similar decrease
in attendances was observed for Maori for 2020 compared to the
same period in 2019.

4. Discussion
4.1. Cancer registrations

New Zealand has actively pursued an elimination strategy for
COVID-19. In the early stages of the pandemic, there was substan-
tial disruption to the health system while it prepared for the po-
tential acute impact of the disease; and during that period, there
was a considerable downturn in the number of new cancer regis-
trations. During April - the first full month of New Zealand’s social
and commercial shutdown - there was a decline of 40% in cancer
registrations compared to 2019. This was precipitated by a reduc-
tion in both screening-based and symptom-based cancer detection.

This decline in cancer registrations over the shutdown period is
in keeping with other similar downturns in other contexts. In the
United States, the weekly number of cancer registrations for six
combined cancers (breast, colorectal, lung, pancreatic, gastric and
oesophageal) fell by 46% from the beginning of March to the mid-
dle of April 2020 [31]. Similar downturns in cancer registrations
were found in The Netherlands, [32] while in the United King-
dom [33] there was a 63% reduction in the number of referrals for
suspected colorectal cancer in April 2020 compared to April 2019
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[33]. There are likely commonalities across international contexts
in the factors that contributed to these downturns [5,8,34-38] -
in New Zealand, the four key factors were: 1) people were less
likely to attend primary care during shutdown, which means that
people likely delayed seeking help for symptoms that may have
been suspicious of cancer (there are no data available on blood
testing during this time, but a reduction in routine blood testing
also seems likely, which may have specifically reduced detection
of some prostate and haematologic malignancies); 2) there was a
temporary reduction in access to secondary care, as non-urgent re-
ferrals were delayed or not accepted; 3) there was a marked re-
duction in some diagnostic procedures, including endoscopic and
radiological procedures; and 4) our national cancer screening pro-
grammes were temporarily halted. These factors were influenced
by the desire to reduce risk of COVID-19 transmission to and be-
tween cancer patients.

The steady increase in registrations observed in New Zealand
since June 2020 reflects a reversal of these barriers. Through in-
tensive effort, District Health Boards (DHBs) that deliver care to re-
gional populations have been catching-up on backlogs, particularly
relating to cancer diagnosis. Screening programmes are now fully
operational, and people are once again able to access primary care
- although rates of primary care encounters remain lower than ob-
served in 2019 [39].

4.2. Diagnostic procedures

When examining national-level access to endoscopy over the
course of 2020, there was a stark drop in gastroscopies and colono-
scopies during the national shutdown period. Endoscopy services
have increased in the months since June back to pre-COVID-19 lev-
els, and the number of cumulative procedures remains the same as
that conducted in 2019 for the year to date. Endoscopy services
were particularly affected during the early phases of the COVID
crisis due to concerns internationally about the capacity of endo-
scopic procedures to create aerosol spread of COVID-19, with initial
advice recommended a reduction of endoscopy in all but the most
urgent patients [40]. Te Aho o Te Kahu worked with the sector to
evaluate the risk of spread, resulting in a reasonably rapid and con-
sistent return to more normal services. Other reasons for the initial
downturn in endoscopies include 1) a reduction in patient access
to primary and secondary services (and subsequent referral to en-
doscopy) among those who require an endoscopy; 2) a result of
pausing the bowel cancer screening programme; and/or 3) delays
to some non-urgent endoscopies during the catch-up period. We
note that the fact that endoscopy delivery has largely returned to
pre-COVID-19 volumes is an indication of the intensive work that
has been completed across the sector, with this ‘catch-up’ more
difficult in those countries with an ongoing endemic COVID-19 bur-
den.

4.3. The treatment of cancer

Overall there is no evidence that the pandemic has substantially
disrupted access to cancer treatment in New Zealand. While there
does appear to have been a drop in surgeries during the shut-
down period in late March and April 2020, this has subsequently
returned to levels similar to 2019 - while systemic therapy ap-
pears to have continued largely without any reductions in services.
While our clinical advisors reported some changes in prescribing
patterns due to concerns about the potential impact of COVID-19
on immune suppressed patients, our data was not able to quan-
tify whether there was a change in type of treatments delivered
during the early phases of the pandemic, such as 1) selection of
less myelosuppressive regimens, 2) the increased use of growth-
factor support, and/or 3) less infusion-dependent regimens that re-
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Fig. 4. The number of intravenous (IV) chemotherapy attendances over 2020 compared to 2018-2019, by month (top) as well as cumulative total (bottom), for the total
population and stratified by ethnicity.
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Fig. 5. The number of radiation therapy attendances over 2020 compared to 2018-2019, by month (top) as well as cumulative total (bottom), for the total population and
stratified by ethnicity.
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duced hospital attendance. There was some reduction in radiation
therapy attendances (but not first specialist appointments). This is
likely due to a shift to hypofractionation (the delivery of larger
doses of radiation per treatment to deliver an equivalent dose to
a standard fractionation schedule but in a shorter time period),
which was accelerated during the COVID-19 crisis, rather than a
reduction in treatment delivery per se. Again, Te Aho o Te Kahu
worked with the sector to ensure that services maintained treat-
ment in a consistent way, including in the shift to hypofractiona-
tion.

While there is currently an overall lack of evidence of a
widespread downturn in access to cancer services — or evidence
of widespread inequities in access to services (see below) - we are
mindful that it is unclear whether the early-2020 shutdown (and
its impact on access to diagnostic services) will lead to an increase
in the number of patients requiring care in future months. It is
also unclear if shutdown-induced delays in diagnosis will cause a
shift toward more advanced cancers at presentation, and therefore
a reduction in cancer treatment with curative intent (with subse-
quent ramifications for survival outcomes). However, it is also fea-
sible that no discernible changes in the timing of diagnosis or re-
ceipt of curative treatment will occur in New Zealand, and likely
that any such changes will be relatively minor compared to coun-
tries substantially impacted by COVID-19. In the United Kingdom,
substantial increases in the number of cancer deaths are expected
over the coming years as a result of delays in access to diagno-
sis due to COVID-19; however the magnitude of the pandemic has
been substantially greater in the UK than in NZ [8]. Te Aho o Te
Kahu will continue to monitor diagnostic services and treatment
access as part of its regular reporting, and also report on changes
in trends in cancer stage at diagnosis (including ethnicity-stratified
trends) once sufficient time has elapsed to make this analysis fea-
sible.

4.4. Equity

There are longstanding inequities in cancer outcomes experi-
enced by New Zealand’s indigenous Maori population compared to
our majority European population [19,41]. Equity was a core fo-
cus of Te Aho o Te Kahu both as part of planning the response
to COVID-19, and monitoring the impact on cancer diagnosis, with
this work completed in partnership with key Maori organisations
particularly Hei Ahuru Méwai (our national Maori Cancer Leader-
ship Group) [20]. Regular reporting showed that there has been
little evidence of differential impact of COVID-19 on access to can-
cer diagnosis and care between ethnic groups in New Zealand. A
notable exception is lung cancer, for which access to bronchoscopy
and curative surgery sharply declined for Maori compared to non-
Maori, particularly during the national shutdown period: for exam-
ple, bronchoscopies among Maori have reduced by nearly 28% for
the year to date compared to 2019 (compared to a 15% reduction
for non-Maori/non-Pacific) [20]. Given the importance of lung can-
cer as the most common cause of cancer death for Maori, [42] un-
derstanding this decline is a current focal point within the Agency.

4.5. Strengths and limitations

Our findings are based on mandated, national-level, frequently-
updated, centrally-managed data within a context of universal
health care - which means that we are confident that the data
provided here accurately reflects the impact of COVID-19 on can-
cer service access in New Zealand. The timeliness of data avail-
ability was key to our ability to highlight the impacts on cancer
services to political leaders and health officials. This enabled clear
impact assessment and where needed direction of funding to en-
sure maximum mitigation was achieved. Delays in data availability
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could have severely impacted the responsiveness of catch-up plan-
ning and delivery, further exacerbating cancer outcomes and po-
tentially exacerbating inequities. We have used a simple descrip-
tive analysis approach that uses raw numbers of cancer registra-
tions to inform our observations, and to provide usable data to as-
sist national decision-making over the course of the pandemic. For
example, these raw data have enabled us to view, at a glance, the
approximate number of individual registrations or procedures that
we might have expected to occur in the absence of a pandemic (by
comparing to what was observed in previous years), and swiftly
communicate this data to those charged with delivering these ser-
vices - both to facilitate current service planning, and inform them
as to whether they might expect a ‘wave’ sometime soon. Impor-
tantly, formal analyses would be very unlikely to alter the broad
conclusions made within this manuscript, and as such we have re-
tained the count-data approach for our reporting here. We note
that, in order to maximise the timeliness of data, we were unable
to discern whether a given diagnostic procedure (e.g. endoscopy)
or treatment was conducted under suspicion of cancer, or not —
and as such, these can be considered proxies of the true underly-
ing volume of cancer service provided across 2020. However, we
have been careful to present procedures that are commonly (if not
nearly always) performed as part of cancer care. Finally, the quality
of the reported data relies on the quality of clinical coding and the
completeness of reporting. For example, the use of provisional can-
cer registrations may result in the inclusion of some registrations
that, following formal registration processes, are subsequently re-
moved from the national register due to duplication or erroneous
reporting. However, as noted above, there are multiple processes
in place to ensure the robustness of our national collections data -
and as such, we are confident that any inaccuracies will be mini-
mal and not impact the key findings of this study.

4.6. What can be learned from the New Zealand experience?

The New Zealand cancer control experience during the COVID-
19 pandemic has been unique. Our elimination approach has pro-
tected us from the direst consequences, for both our new and ex-
isting cancer patients and the system that serves them. However,
while our experience may differ from that of other regions, there
are some key learnings that we believe are transferable to other
contexts:

- That an elimination approach to COVID-19 likely had a posi-
tive impact on return-to-normal for cancer services, and was
likely pro-equity. While it may be too late for the current pan-
demic, this observation has important ramifications for future
pandemics.

That a clear focus on ensuring equitable delivery of cancer ser-
vices during the shutdowns, from both the national cancer con-
trol agency and other important stakeholders, likely helped to
prevent the exacerbation of existing inequities in cancer care
and outcomes.

That centralised monitoring and reporting of cancer service ac-
tivities during the pandemic, stratified by ethnicity, provided
essential intelligence and informed decision-making at a na-
tional and regional level. The initial drop in diagnoses was used
to support the change in public messaging to ensure people
knew to access health services if unwell. The ongoing report-
ing helped with recovery planning, and the regional reporting
ensured DHBs kept the focus on maintaining services. Finally,
our reporting identified areas where more work was need in
the event of resurgence (e.g. lung cancer).
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5. Conclusions

New Zealand’s elimination approach to the COVID-19 pandemic
has protected our population and the health system that serves
it from the worst consequences of the pandemic - consequences
that are the current lived reality of several regions around the
world. The impact of COVID-19 on the New Zealand cancer care
system has been less abrupt, but disruptive nonetheless. There was
active national planning in partnership with health services and
Maori cancer leadership to ensure disruptions were actively man-
aged, with a focus on minimising disruption, nationally-consisted
responses and actions to ensure existing inequities were not exac-
erbated. As a result, while there were steep reductions in cancer
registrations and key diagnostic services during our national shut-
down in late-March and April; these services have subsequently re-
turned to near-baseline levels in subsequent months. Overall, there
is no evidence of lingering disruption to cancer registration, di-
agnostic services or treatment following the early shutdown. Cru-
cially, we also observed little evidence of new inequities in access
to and through cancer services in general for the Indigenous Maori
population - with the crucial exception of lung cancer, which is a
current focal point for Te Aho o Te Kahu. These observations may
provide other agencies or organisations around the world with a
sense of the impact of the pandemic on cancer services within a
country that has actively pursued the elimination of COVID-19.
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