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Abstract

Background: Despite many background similarities, New Zealand showed excess cancer deaths compared to Australia in
previous studies. This study extends this comparison using the most recent data of 2014-2018.

Methods: This study used publicly available cancer mortality and incidence data of New Zealand Ministry of Health and
Australian Institute of Health and Welfare, and resident population data of Statistics New Zealand. Australian cancer mortality
and incidence rates were applied to New Zealand population, by site of cancer, year, age and sex, to estimate the expected
numbers, which were compared with the New Zealand observed numbers.

Results: For total cancers in 2014-2018, New Zealand had 780 excess deaths in women (17.1% of the annual total 4549; 95%
confidence interval (CI) 15.8-18.4%), and 281 excess deaths in men (5.5% of the annual total 5105; 95% CI 4.3-6.7%) compared
to Australia. The excess was contributed by many major cancers including colorectal, melanoma, and stomach cancer in both
sexes; lung, uterine, and breast cancer in women, and prostate cancer in men. New Zealand’s total cancer incidences were
lower than those expected from Australia’s in both women and men: average annual difference of 419 cases (�3.6% of the
annual total 11 505; 95% CI �4.5 to �2.8%), and 1485 (�11.7% of the annual total 12 669; 95% CI -12.5 to �10.9%),
respectively. Comparing time periods, the excesses in total cancer deaths in women were 15.1% in 2000-07, and 17.5% in 1996-
1997; and in men 4.7% in 2000-2007 and 5.6% in 1996-1997. The differences by time period were non-significant.

Conclusion: Excess mortality from all cancers combined and several common cancers in New Zealand, compared to Australia,
persisted in 2014-2018, being similar to excesses in 2000-2007 and 1996-1997. It cannot be explained by differences in
incidence, but may be attributable to various aspects of health systems governance and performance.
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Introduction

Cancer is a challenging health problem worldwide, being
responsible for nearly one in six deaths globally in 2020.1

Cancer burden is remarkably high in Australia and New
Zealand having the highest age-standardised rates (ASRs) of
cancer diagnosis internationally: 452 and 423 per 100 000
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population, respectively, and age standardised mortality rates
of 83 per 100 000 population in Australia, and 99 in New
Zealand.2

Australia and New Zealand have many similarities, in-
cluding the generally similar social and economic structure
and publicly provided health care systems. Their training
systems for medical specialists are combined, and training
for other health professionals is very similar in the two
countries. Both countries have a variety of ethnic and socio-
economic groups, having minority groups with worse health
outcomes.3 Despite those similarities, previous studies4-6

have shown that there have been constantly higher rates of
cancer deaths in the whole population of New Zealand
compared with Australia since the 1990s, although in both
countries cancer death rates have dropped substantially. The
differences in mortality were not explained by differences in
incidence, which were much smaller, but were consistent
with differences in case survival.7 The current analysis
extends this comparison of cancer mortality and incidence
for a further five years, from 2014 to 2018, for all cancers
combined and for the most common cancers, aiming to
identify potential areas for improvement in New Zealand
cancer care.

Methods

Data Collection

This is a cross-sectional observational study using the whole
population data of New Zealand and Australia published on
the Ministry of Health websites. Information on New Zea-
land cancer deaths and new registrations from 2014 to 2018,
by diagnosis year, sex, cancer site, and five-year age group
from 0-4 to 85+, was obtained from publicly available na-
tional cancer data and statistics8 and the Mortality Web tool9

of the Ministry of Health (NZ). Information on Australian
cancer incidence and mortality rates was obtained from
publicly available national cancer data in Australia10 of the
Australian Institute of Health and Welfare (AIHW). Esti-
mated New Zealand resident population data by year, five-
year age group and sex were taken from the Statistics New
Zealand website.11

Cancer cases were identified using the International Clas-
sification of Diseases version 10 (ICD 10).12 The included ICD-
10 codes were C33-34 (Lung), C18, 19, 20 (Colorectal), C25
(Pancreas), C82-86 (Non-Hodgkin Lymphoma), C43 (Mela-
noma), C71 (Brain), C15 (Esophagus), and C16 (Stomach) for
both sexes; C61 (Prostate) for male; C50 (Breast), C56 (Ovary),
C54, 55 (Uterus), and C53 (Cervix) for female.

Statistical Analysis

For each sex, year and cancer, the Australian incidence and
mortality rates for each 5-year age group were applied to
New Zealand population data to obtain expected, E, numbers

of cancers, to be compared to the actual observed, O,
numbers (indirect standardisation).13 Results are expressed
as the O-E difference as a percentage of the observed New
Zealand numbers, with their 95% confidence limits. Data
analyses were performed using Stata v16 and Microsoft
Excel. The reporting of this study conforms to STROBE
guidelines.14

Ethics Considerations

This study used non-identifiable aggregated publicly available
data; therefore, it did not require ethics approval.

Results

Cancer Mortality

Over the five-year period from 2014 to 2018, New Zealand
had on average each year 9654 deaths from cancer, 4549 in
women and 5105 in men (Table 1). Applying the Australian
death rates to the New Zealand population showed that on
average each year there had been 780 excess deaths in women
(17.1% of the annual total, 95% confidence interval (CI) 15.8
to 18.4%), and 281 excess deaths in men (5.5% of the annual
total, 95% CI 4.3 to 6.7%).

The proportional differences were greatest for cancers of
the colorectum, being seen in both sexes (33% excess in
women, 26% in men). Statistically significant excesses were
seen for melanoma, stomach cancer, and non-Hodgkin lym-
phoma in both sexes; for cancers of the lung, uterus, breast,
esophagus, and cervix in women, and for prostate cancer in
men. Thus for lung cancer, there was a substantial 23% excess
in women, but no excess in men.

In comparison, in 1996-1997 there were 17.5% more
cancer deaths in women in New Zealand than in Australia,
adjusted for type of cancer and age, and 5.6% more deaths in
men (Table 1), In 2000-2007 these differences showed slight
reductions to 15.1% in women and 4.7% in men. In the 2014-
2018 period, the excesses have increased slightly, to be similar
to those in 1996-1997. These differences between time periods
were non-significant.

The pattern of excesses by cancer site was generally
similar in the three time periods. Although non-significant,
the substantial excesses in cancers of the colorectum and
stomach in both sexes were similar in the later 2 periods, but
greater than in the earliest period. In women, however, the
excess deaths in non-Hodgkin lymphoma (NHL) almost
tripled (11.9% in 2014-2018, compared to 4.3% and 4.6% in
the earlier periods) while those of the lung, uterus, and
esophagus changed only slightly. The excesses in breast
cancer deaths decreased slightly over time, to 15.5% in
2014-2018 from 22% in 1996-1997. In men, the excess
percent of melanoma increased over time (22.7% in 2014-
2018), although based on small numbers. None of these
site-specific changes were statistically significant.
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Cancer Incidence

The equivalent analysis for cancer incidence for 2014-2018
and 2000-2007 shows that these mortality excesses in New
Zealand were not produced by equivalent excesses in inci-
dence (Table 2). Cancer incidence data was not assessed in the
1996-1997 study. Indeed, New Zealand’s total cancer inci-
dences were lower than those expected from Australian rates
in both women, average annual difference of 419 cases

(�3.6% of the annual total of 11 505, 95% CI -4.5 to �2.8%)
and men, average annual difference being 1485 (�11.7% of
the annual incidence total of 12 669, 95% CI �12.5 to
�10.9%). The incidence rates of stomach cancer, melanoma,
prostate cancer, and breast cancer were decreased in New
Zealand, despite the higher death rates. Colorectal cancer
incidence was significantly higher in New Zealand by 10% in
women and 4% in men, which was less than the mortality
excess.

Table 1. Annual Average Deaths From Cancers in New Zealand, by Sex and Cancer Site, in Comparison with Australia, Showing 2014-2018,
2000-2007, and 1996-1997.

2014-2018 2000-2007b 1996-1997c

NZ
annual
deaths

Excess
or

deficit
% Excess or deficit

(95% CI)

NZ
annual
deaths

Excess
or

deficit
% Excess or deficit

(95% CI)

NZ
annual
deaths

Excess
or

deficit
% Excess or deficit

(95% CI)

Both sexes 9654 1060 11.0 (10.1 to 11.9) 7998 765 9.6 (7.4 to 11.8) 7372 832 11.3 (9.7 to 12.9)
Female
All

cancers
4549 780 17.1 (15.8 to 18.4) 3771 568 15.1 (11.9 to 18.3) 3519 616 17.5 (15.2 to 19.9)

Lung 851 196 23.1 (20.1 to 26.1) 612 120 19.7 (11.9 to 27.9) 516 119 23.0 (17.0 to 29.3)
Colorectal

& anus
678 223 32.9 (29.6 to 36.3) 586 204 34.9 (27.0 to 43.4) 530 115 21.7 (15.8 to 27.9)

Breast 660 102 15.5 (12.1 to 19.0) 632 120 18.9 (11.3 to 27.0) 651 143 22.0 (16.7 to 27.6)
Pancreas 260 1 0.3 (�5.1 to 5.9) 171 �11 �6.4 (�20.9 to 9.7) 156 �5 �3.2 (�14.0 to 8.5)
Ovary 186 3 1.5 (�4.8 to 8.1) 194 34 17.7 (4.1 to 32.8) 173 23 13.3 (3.0 to 24.4)
NHL 135 16 11.9 (4.5 to 19.7) 135 6 4.3 (�11.8 to 22.7) 144 7 4.6 (�6.7 to 16.8)
Uterus 132 35 26.8 (19.3 to 34.7) 88 26 30.0 (10.2 to 53.4) 64 11 16.8 (.1 to 35.8)
Melanoma 119 30 25.1 (17.2 to 33.5) 103 27 26.8 (8.3 to 48.1) 84 20 23.7 (9.1 to 40.1)
Brain 112 4 3.6 (�4.5 to 12.2) 90 1 1.5 (�18.1 to 24.5) —

Stomach 105 26 24.8 (16.5 to 33.8) 113 29 25.7 (8.1 to 46.0) —

Esophagus 75 11 14.3 (4.5 to 25.0) 72 9 12.5 (�9.2 to 38.5) —

Cervix 52 6 12.4 (.6 to 25.4) 62 16 26.4 (3.0 to 54.7) 78 20 25.4 (10.2 to 42.4)
All othersa 1183 126 10.6 (8.1 to 13.2) 914 �15 �1.7 (�8.0 to 5.0) —

Male
All cancers 5105 281 5.5 (4.3 to 6.7) 4227 197 4.7 (1.7 to 7.7) 3853 215 5.6 (3.4 to 7.8)
Lung 911 �26 �2.8 (�5.7 to .1) 859 �17 �2.0 (�8.6 to 4.9) 893 4 0.4 (�4.2 to 5.2)
Colorectal

& anus
722 187 25.9 (22.7 to 29.2) 589 143 24.3 (16.4 to 32.7) 581 104 17.9 (12.3 to 23.9)

Prostate 657 74 11.2 (7.9 to 14.7) 577 54 9.4 (1.4 to 17.9) 514 30 5.8 (�.2 to 12.1)
Pancreas 257 �22 �8.7 (�14.1 to �3.1) 166 �21 �12.7 (�27.3 to 3.8) —

Melanoma 226 51 22.7 (16.9 to 28.7) 162 19 11.5 (�3.3 to 28.2) 114 4 3.2 (�9.3 to 17.1)
NHL 180 15 8.5 (2.1 to 15.3) 159 11 7.1 (�7.9 to 23.9) 145 0 �0.2 (�11.4 to 12.0)
Stomach 177 43 24.2 (17.7 to 31.0) 181 46 25.2 (11.2 to 40.9) 166 22 13.0 (2.5 to 24.4)
Esophagus 167 �12 �6.9 (�13.6 to .1) 133 �8 �6.0 (�22.3 to 12.5) —

Brain 157 �6 �3.6 (�10.4 to 3.7) 134 12 9.0 (-7.2 to 27.5) 116 3 2.3 (�10.2 to 16.0)
All othersa 1652 �24 �1.5 (�3.6 to .7) 1268 �42 �3.3 (�8.8 to 2.3) —

All except
prostate

4448 207 4.7 (3.3 to 6.0) 3650 143 3.9 (.7 to 7.2) —

aAll cancers minus the cancers above.
bAlafeishat et al. (2014).
cSkegg et al. (2002).
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Trends in Total Cancer Mortality From 1990 to 2018

Over the 28 year period from 1990 to 2018 (Figure 1), age
standardised mortality rates for total cancer had declined
substantially in both New Zealand and Australia, but the
excess death rate in New Zealand had persisted throughout
that period.

Discussion

Mortality Differences

In this study we have compared deaths from cancer be-
tween the entire populations of New Zealand and Australia,
adjusting for population numbers, sex and age structure of
the population, and case-mix (types of cancer). For both
sexes, in 2014 to 2018, the most recent years available,
there were 11.0% excess deaths in New Zealand, 1061

deaths per year. These are deaths which would not have
occurred had the sex, age, and cancer type-specific death
rates recorded in Australia also applied to New Zealand.
This excess has persisted over time; previous studies using
identical methods showed 9.6% excess in New Zealand in
2000-2007,5 and 11.3% excess in 1996-1997.4 The ex-
cesses have been larger for women – 17.1% in the current
study, compared to 15.1% in 2000-2007 and 17.5% in
1996-1997. For men, the equivalent excesses have been
5.5%, 4.7%, and 5.6%, respectively.

Relationship to Incidence and Survival

The excesses in cancer deaths cannot be explained by a higher
cancer incidence in New Zealand. In the current study, there
were 7.9% fewer incident cancer cases per year in New
Zealand. For 2000-2007, there were 1% fewer incident

Table 2. Annual Average Incidence Cases of Cancers in New Zealand, by Sex and Cancer Site, in Comparison With Australia, 2014-2018.

2014-2018 2000-2007b

NZ annual
cases

Excess or
deficit

% Excess or deficit
(95% CI)

NZ annual
cases

Excess or
deficit

% Excess or deficit
(95% CI)

Both sexes 24 174 �1904.61 �7.9 (�8.4 to �7.3) 18 576 �178 �1 (�2.4 to .5)
Female

All cancers 11 505 �419 �3.6 (�4.5 to �2.8) 8782 287 3.3 (1.2 to 5.4)
Breast 3341 �87 �2.6 (�4.1 to �1.1) 2403 25 1.0 (�2.9 to 5.1)
Colorectal 1478 141 9.5 (7.3 to 11.8) 1324 �338 �25.5 (�30.9 to �20.0)
Melanoma 1117 �32 �2.9 (�5.5 to �.2) 922 96 10.4 (4.0 to 17.1)
Lung 1103 80 7.2 (4.6 to 9.9) 722 93 12.9 (5.8 to 20.5)
Uterus 572 30 5.3 (1.7 to 9.0) 341 3 0.8 (�9.5 to 12.0)
NHL 392 �57 �14.6 (�18.9 to �10.0) 301 �31 �10.3 (�21.3 to 1.7)
Pancreas 289 �30 �10.5 (�15.6 to �5.2) 183 �15 �8.2 (�22.2 to 7.4)
Ovary 259 53 20.4 (15.1 to 26.0) 296 59 20.1 (9.0 to 32.1)
Cervix 163 �4 �2.2 (�9.0 to 4.9) 172 26 15.1 (.8 to 31.2)
Stomach 142 �7 �4.7 (�11.9 to 3.0) 143 12 8.5 (�7.2 to 26.4)
Brain 134 �5 �3.6 (�11.1 to 4.3) 108 �8 �7.4 (�-25.5 to 13.4)
Esophagus 87 7 8.1 (�1.1 to 17.9) 83 11 13.2 (�7.2 to 37.2)
All othera 2427 �508 �20.9 (�22.7 to �19.1) 1784 354 19.8 (15.2 to 24.6)

Male
All cancers 12 669 �1485 �11.7 (�12.5 to �10.9) 9794 �465 �4.7 (�6.7 to �2.7)
Prostate 3521 �185 �5.3 (�6.7 to �3.8) 2756 �2 �0.1 (�3.8 to 3.7)
Colorectal 1649 71 4.3 (2.2 to 6.5) 1363 �7 �0.5 (�5.8 to 4.9)
Melanoma 1399 �196 �14.0 (�16.4 to �11.7) 978 �88 �9.0 (�15.2 to �2.5)
Lung 1144 �168 �14.6 (�17.2 to �12.0) 972 �102 �10.5 (�16.7 to �4.0)
NHL 495 �92 �18.7 (�22.6 to �14.6) 347 �49 �14.1 (�24.4 to �3.0)
Pancreas 298 �48 �16.2 (�21.2 to �11.0) 177 �27 �15.2 (�29.4 to .6)
Stomach 257 �22 �8.5 (�13.9 to �2.9) 230 �3 �1.3 (�13.8 to 12.5)
Esophagus 198 �9 �4.8 (�10.9 to 1.6) 161 �13 �8.1 (�23.0 to 8.6)
Brain 191 �14 �7.3 (�13.6 to �.8) 152 �3 �2.0 (�17.2 to 15.2)
All othera 3515 �821 �23.4 (�24.8 to �21.9) 2659 �171 �6.4 (�10.2 to �2.6)
All except
prostate

9148 �1300 �14.2 (�15.1 to �13.3) 7038 �463 �6.6 (�8.9 to �4.2)

aAll cancers minus the cancers above.
bAlafeishat et al (2014).
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cancers in New Zealand.5 The earlier study for 1996-1997
applied a different method to the incidence calculations, and
showed a 1% higher incidence rate in New Zealand. Incidence
rates may be affected by overdiagnosis, which has been es-
timated in Australia15; yet, comparable data is unavailable for
New Zealand.

The higher mortality in New Zealand is consistent with
lower survival, with 5-year relative survival ratios for all
cancers diagnosed in 2006-2010 being 4.2% lower in women,
and 3.8% lower in men in New Zealand, compared to Aus-
tralia.7 It is also consistent with an analysis restricted to cancer
deaths within five years of diagnosis.6

Quality of Data

It is unlikely that these excesses could be produced by dif-
ferences between the countries in the recognition and re-
cording of cancer deaths. Both countries have long established
mortality recording systems following international proce-
dural and coding practices. Cancer incidence recording is open
to more variations in practice than is mortality, but both
countries have legally protected nationally coordinated cancer
registries following international best practice, and are in-
cluded in international analyses with extensive quality
control.16

Variations in Site-specific Cancers

Colorectal cancer. In this analysis, New Zealand has much
higher mortality in comparison to Australia (33% excess in
women, 26% in men), but differences in the incidence rates
were less pronounced (9.5% excess in women, 4% in men). In
the previous period 2000-07 there were similar excesses in
mortality, but no excess in incidence. This may partially be

explained by the earlier implementation of the colorectal
cancer screening program in Australia (2006) in comparison
to New Zealand (2017). In the earliest period, 1996-97, the
excesses were slightly smaller (22% in men, 18% in women).
A recent International Cancer Benchmarking Partnership
(ICBP) study17 found that of the 7 countries studied, Aus-
tralia had the lowest proportion of patients diagnosed with
distant stage (21.5% for colon cancer and 17.7% for rectal
cancer) but New Zealand had the highest (28.2% for colon
cancer and 25.8% for rectal cancer); 1- and 5-year survival
was comparable between the two countries in patients with
localised or regional cancer but was poorer in New Zealand
patients with distant stage, indicating that there may also be
differences in management of metastatic cancer between the
two countries.

Lung cancer. We found higher mortality in New Zealand
women (23% excess) in comparison to Australian women
although the difference in the incidence rates was less apparent
(7% excess). The mortality rates in men were similar between
the two countries but New Zealand men had a lower incidence.
A recent ICBP study18 found that a larger proportion of New
Zealand patients was diagnosed at later stages compared to
other countries including Australia; women generally were
diagnosed at an earlier stage and had more favourable
outcomes.

An earlier study reported that New Zealand lung cancer
patients had a lower rate of initial anti-cancer treatment
compared to Australia and the US, which had contributed to
poorer survival outcomes.19 Another study reported that late
diagnosis, low rates of curative treatment for non-metastatic
disease and long transit times from diagnosis to treatment
partially explained ethnic differences in lung cancer survival
within New Zealand.20

Figure 1. Age-standardised mortality rates of all cancers, by sex and year, New Zealand and Australia, 1990-2018.
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Melanoma. This analysis shows higher mortality rates in New
Zealand men and women compared to Australia (23% excess
in men, 25% in women), but the incidence rates in New
Zealand were lower in men, and similar in women, to inci-
dence rates in Australia in the 2014-18 period. The mortality
difference between New Zealand and Australia could be due to
differences in the extent of disease at diagnosis or in the
distribution of melanoma subtypes.21,22 The differences seem
inconsistent with the similarity in reported survival ratios in
the two countries.7,16 While neither country has a screening
programme for melanoma, screening is extensively done in
primary care and private facilities in both countries, with little
quality control.23

Prostate cancer. New Zealand men had higher mortality but
lower incidence compared to their Australian counterparts.
The findings are difficult to interpret due to wide variations in
the incidence and survival of prostate cancer since the in-
troduction of PSA in the cancer diagnostic and screening
processes. In neither country is there a formal screening
programme; primary care physicians usually provide oppor-
tunistic screening to asymptomatic men.

Breast cancer. New Zealand women had higher mortality
compared to their Australian counterparts (16% excess) al-
though the incidence in the two countries was similar. Both
countries have national screening programmes offering two-
yearly mammography; in 2016 the reported participation rate
in 2016 was higher in New Zealand (71%) compared to 54%
in Australia.24,25 The excess deaths in New Zealand have
decreased slightly over time, having been 19% in 2000-07 and
22% in 1996-97.

Our earlier studies showed that survival from breast cancer
in Australia was only slightly higher at one year, but the
differences were more pronounced at five and 10 years.7,26

This suggests that diagnosis may be comparable in the two
countries but differences in further treatment may be im-
portant. The relationship between the increased use of adju-
vant hormonal and chemotherapy and reductions in breast
cancer mortality in Victoria, Australia27 shows that the extent
of systemic therapy use and the timing of its introduction are
important.

Factors Influencing Cancer Mortality

Why is there such a substantial difference in cancer deaths
between two generally similar countries? The reasons may be
all those influencing the effectiveness of a health system, and
can be described in terms of six key aspects of health systems
identified by WHO and others.28

Governance and leadership. A conceptual approach to cancer
control in New Zealand began during the 1990s focused on
cervical, skin, breast and lung cancers, but not linked to health
programme changes.29 A New Zealand Cancer Control

Strategy in 2003 set goals for improving access to high quality
and timely cancer services, emphasising disparities in cancer
outcomes between subgroups.30 Regional Cancer Networks
were set up in 2006–08, setting service standards for 10 major
cancers,31 but without methods to ensure compliance.32 In
December 2019, Te Aho o Te Kahu, the Cancer Control
Agency was set up, reporting direct to the Minister of Health,
with a full time director (https://teaho.govt.nz), and produced a
major review of cancer.33

In Australia, Cancer Australia was set up in 2006 (https://
www.canceraustralia.gov.au), by the federal government, in
association with voluntary sectors and state governments. It
was preceded by the National Cancer Control Initiative from
1997.34 Cancer Australia does not provide services, but makes
recommendations to the Australian federal government and
other groups about cancer policy and priorities. The agency
also focuses on populations who experience poorer health
outcomes, including indigenous peoples and those in rural and
remote areas.

Clinical practice guidelines for most common cancers
have been developed in both countries, with some being
jointly developed. In neither country has there been a sys-
tematic system of monitoring clinical practice for compar-
ison to the guidelines. In Australia, there have been many
national or state systematic surveys of the management of
cancer, which have identified variations in management and
gaps between optimal management and actual practice.35 In
New Zealand, there have been few national studies of cancer
management, apart from a national study of colorectal
cancer,36 but many localised or site specific studies.

In an ICBP study involving key informants in 13 juris-
dictions including Victoria, Western Australia and New
Zealand in 2019-20, it was concluded that improving cancer
outcomes requires effective political and clinical leadership.37

Appointing a central agency, involving clinicians, and en-
suring strong clinical leadership with a consistent political
mandate were emphasised. New Zealand informants com-
mented that the New Zealand 2003 cancer control strategy and
2005-10 cancer plans were good plans but produced little
change because of insufficient commitment and leadership,
and the fragmentation of services between 20 district health
authorities inhibited progress.

Health systems financing. At the macro-economic level, cancer
survival is generally better in countries which are stronger
economically.16,38 For European countries, a linear positive
trend between cancer survival and total national expenditure
on health (TNEH), expressed as purchasing power parity, with
an R2 of .8, has been shown39; and most studies within a
country show an association between spending and better
outcomes.38 However, within areas in the United States there
was not consistent evidence, with some studies reporting
increased spending as associated with worse outcomes, or no
association.38,40 This suggests that at high levels of expen-
diture further increments may not be beneficial and may
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indicate wasteful spending.40 Comparing many countries
using 2012 data, a positive relationship between total health
expenditure per capita and a measure of overall relative cancer
survival was shown.41 Of 30 countries with survival ratios
over .55, Australia was ranked second in survival and fifth in
expenditure; New Zealand was 22nd in survival and 15th in
health expenditure. Australia had higher survival by 13%,
consistent with the current analysis, but had 46% higher
expenditure. The excess death rate for cancer in New Zealand
compared to Australia is greater than for all other causes of
death (9.8% compared with 7.0%, based on age-standardised
rates for 2016).42

Data on resources specifically for cancer care are more
limited. A study comparing cancer care expenditures per
incident patient with ‘amenable’ cancer mortality compared
16 OECD countries, including Australia but not New
Zealand.43 ‘Amenable’ cancer mortality was defined as
deaths which could be expected to be avoidable by optimum
care. Lower mortality was associated with higher spending,
and greater decreases in mortality over time were seen in
countries with greater increases in spending.

Health service delivery. Many aspects of health systems could
contribute to mortality differences, such as the coordination of
hospital and community care especially at the diagnostic, post
primary treatment, and end of life phases.44 Based on a lit-
erature review and a stakeholder survey within the ICBP
network, a dynamic conceptual model depicting causal
pathways which may influence survival at different stages of
the patient journey has been developed.45 This shows the
complexity of health system components and their interac-
tions, and highlights potential ‘breakpoints’ where lack of
coordination may have adverse effects.

In both countries, the usual initial process apart from
screening programs is that patients recognise that something is
wrong, and seek help from a primary care practitioner, usually
a medical general practitioner (GP). For this process to start,
the patient or their family or friends has to recognise that
something may be wrong. Thus knowledge, beliefs and at-
titudes to health states and possible abnormalities, health
literacy, will be important.46 The ICBP assessed cancer
awareness and beliefs in Canada, Europe and Australia (again
Victoria and New South Wales)47; barriers to symptomatic
presentation were reported as lower in Australia than in the
UK, but there was no association with 1-year survival rates.
New Zealand was not included in that survey.

The GP then is responsible for organising appropriate
diagnostic tests, and when there is a substantial suspicion of
cancer, referring the patient to a specialist or hospital. The
process from first recognition of an issue by the patient to
confirmation of the diagnosis can be complex and lengthy.
Improving this process is seen as a major contributor to
improvements in cancer survival, and has been given a high
priority, for example in the UK and Denmark.48 Systems to
allow GPs to order or perform tests directly, rather than having

to involve a specialist, have been encouraged in Australia; in
contrast, respondents in New Zealand have commented on the
lack of direct access to diagnostics by GPs, and lack of di-
agnostic resources.48

An ICBP study in New Zealand primary care compared
results with two Australian states, Victoria and New South
Wales, and to 11 other jurisdictions.49 This showed that
GPs’ access to tests and to specialist advice was more
limited and wait times for testing were longer in New
Zealand; for example, 41% of New Zealand GPs reported
that they could get a referral for a suspected cancer patient
within 48 hrs, compared to 60% and 59% in the Australian
regions; average times for a colonoscopy were 20 weeks in
New Zealand, compared to 5-6 weeks in Australia.

Cancer first presenting to hospital as or soon after an
emergency admission has a reduced survival rate, and may
indicate failure of the usual referral processes.50 In an ICBP
study of eight selected types of cancers diagnosed in 2012-17
in 14 jurisdictions, the proportion with emergency presenta-
tion was highest in New Zealand, while Australian areas were
similar to most other countries.51

Once referred to hospital, waiting times for a first specialist
assessment and for start of treatment are important, and as
these are hospital issues they have had more attention in
national plans, such as the ‘faster cancer care’ program in New
Zealand.32,52

Health workforce. Information on the workforce is similarly
sparse, as most cancer care is provided by those also caring for
non-cancer patients. An ICBP study was based on semi-
structured interviews in 2019-20 with key informants in
seven jurisdictions, including Australia and New Zealand.48

Shortages of staff for diagnosis services – radiologists, en-
doscopists, and pathologists - were noted for New Zealand, as
was a lack of capital funding for radiotherapy capacity.
Australia is noted as having considerably increased radio-
therapy capacity in recent years. Increasing unmet demand for
medical oncology services was reported generally, even
though Australia was noted having ‘invested heavily’ in its
medical oncology workforce. A worldwide workforce survey
reported 272 cancer cases per ‘clinical oncologist’ in Australia
and 525 cases per oncologist in New Zealand53; this was based
on multiple sources ranging from published data to expert
opinion, and ‘oncologist’ is defined as a specialist exclusively
caring for cancer patients, which will only cover a small
portion of the workforce.

Access to cancer medicines. Both countries have national
agencies, which evaluate new therapeutic agents after appli-
cations, usually from drug companies, and are also large scale
drug purchasing agencies, with considerable leverage to ne-
gotiate prices. These agencies approve drugs which are then
provided free or at little cost through the public system. The
assessment systems and thresholds vary between Australia
and New Zealand. In 2016, there were 89 cancer medicines
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publicly funded in both countries; a further 35 were funded only
in Australia, and 13 funded only in New Zealand.54Many cancer
drugs are licensed for several indications; in a survey of 10
specific cancer drugs in 13 countries, New Zealand had the
fewest accepted indications, and England, Scotland andAustralia
had the next lowest.55 A study of 18 countries found manu-
facturers’ prices in Australia and New Zealand were generally
similar to those in Europe,56 but the survey could not assess the
actual prices negotiated. The New Zealand Pharmaceutical
Management Agency (Pharmac) has thus frequently been
criticised in the media and by some patient advocacy groups and
oncologists for its more limited approach. In some situations,
such as Herceptin for breast cancer, lobbying has led to the
government overriding Pharmac’s decision and funding the
drug.57 However a careful analysis of the situation in 2016, by
authors from Pharmac and an independent oncologist, concluded
that most of the cancer drugs only approved in Australia did not
deliver clinically meaningful health gains assessed by objective
standards.54 Thus the availability of more cancer drugs in New
Zealand may not substantially contribute to the mortality dif-
ferences, although it will be important to some patients, and
perhaps to quality of life even if not to survival. A recent report58

states that 18 targeted cancer medicines, for 20 indications,
would be likely to offer substantial clinical benefit and were
available in Australia but not in New Zealand.

Access to other technology. An Organisation for Economic Co-
operation andDevelopment (OECD) report59 shows data for 2010
on numbers of equipment units per million population, showing
higher levels in Australia, compared to New Zealand, of radio-
therapy equipment (3% higher), PET scanners (17%), and CT
scanners (173%), but lower levels of mammography machines
(�5%) andMRI scanners (�45%). However, the data are derived
partially from questionnaires, and may vary in the definitions, in
whether private facilities are included, and in other ways.

Strengths and Limitations of the Study

The use of the whole population data in both countries and a
comprehensive review on cancer care in both countries
using the WHO’s six key aspects of health systems are the
strengths of this study. In terms of limitations, a more
detailed comparison of specific cancers, the subgroups of
the population, or specific health systems aspects using
individual indicators, such as the use of particular cancer
medicines, screening or technologies, between the two
countries may provide opportunities to recommend the
areas for improvement in New Zealand cancer care more
specifically in the future.

Conclusions

Compared to Australia, excess deaths from all cancers in
New Zealand, for both male and female, persisted over the

current 2014-2018 study period, as previously seen in the
2000-2007 study. The proportional excess deaths in New
Zealand were greatest for colorectal cancer, and significant
for melanoma, stomach cancer, and non-Hodgkin lym-
phoma in both sexes; for cancers of the lung, uterus, breast,
esophagus, and cervix in women, and for prostate cancer in
men. The excess in mortality cannot be explained by dif-
ferences in incidence, but may be attributable to various
aspects of health systems governance and performances.
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