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ABSTRACT

INTRODUCTION: Breast cancer is the most diagnosed cancer among women in Aotearoa New Zealand, with incidence rates among the
highest globally. Maori and Pacific women experience higher mortality and later-stage diagnosis, reflecting more aggressive cancers,
symptomatic detection and systemic barriers to care. Previous projections have not reported results by both ethnicity and region,
limiting their use for regional planning.

METHODS: Female breast cancer incidence to 2045 was modelled using age-period-cohort Poisson regression, stratified by age,
prioritised ethnicity and Health New Zealand - Te Whatu Ora region. Time weights were used to adjust for recent trends, and uncertainty
was quantified using 1,000 bootstrap iterations incorporating variation in case counts and population estimates. Age-standardised
incidence rates (ASRs) were calculated for observed and projected data.

RESULTS: By 2045, annual cases were projected to increase by 47% to 5,243, while the national ASR remained broadly stable at 98.6
per 100,000 (+3.4%). The Northern Region was projected to have the largest absolute increase (+55%), and Te Manawa Taki the largest
rise in ASR (+8%). Maori and Pacific women were projected to continue having the highest incidence rates. Maori cases nearly doubled
(+91%). Asian women experienced the largest proportional increase in case numbers (+215%), driven by population growth and ageing.
CONCLUSION: Breast cancer cases will increase substantially by 2045 despite stable national rates. Ongoing inequities for Maori and
Pacific women and rising numbers among Asian women underscore the need for ethnically responsive screening and equity-focussed

cancer control strategies. Risk-based approaches may improve detection and manage future screening demand.

reast cancer is the most commonly
diagnosed cancer among women in
Aotearoa New Zealand, with incidence
rates among the highest globally.* Maori women
have a 60% higher breast cancer mortality rate
compared with European women.? Pacific women
also experience disparities in incidence and
mortality outcomes, including survival.* These
inequities are related to a number of factors:
Maori and Pacific women are less likely to be
diagnosed through routine breast screening and
more likely to present symptomatically with
advanced or biologically aggressive disease,
including de novo metastatic breast cancer.>”®
Furthermore, systemic inequities and factors
such as socio-economic deprivation, comorbidities
and geographic inequities contribute to survival
differences.>®
BreastScreen Aotearoa (BSA), the national

biennial mammographic screening programme,
plays a critical role in early detection. Approx-
imately 45% of breast cancers are diagnosed
through the screening programme.® However,
persistent inequities in screening rates remain,
with coverage for Maori women continuing to
fall below the national target and with variation
across regions. The recent BSA review’® recom-
mended improving the responsiveness of BSA to
communities and continuing to focus on strategies
to remove barriers and ensure screening services
are accessible. A higher proportion of Maori,
Pacific and Asian women develop breast can-
cer before age 45, meaning a greater share of
their cancers arise outside the eligible age range
of the national screening programme. Among
Pacific and Asian women, more than one in five
invasive breast cancers occur before age 45,
compared with about one in 10 among New
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Zealand European women.’ As a result, Maori and
Pacific women are more likely to be diagnosed
with advanced disease, limiting the potential
benefits of screening.>'°

Age-period-cohort (APC) modelling is an
established approach for projecting future
cancer incidence, providing insight into how
demographic changes and historical trends may
influence future disease burden. In Aotearoa New
Zealand, few applications have produced breast
cancer projections disaggregated by ethnicity
and region. Existing examples generally report
national-level totals and do not present results
by both cancer type and ethnicity.!* This regional
and ethnic specificity is essential to support
responsive planning and equitable cancer control
policy.

This paper addresses these gaps by presenting
national and regional projections of female
breast cancer incidence in Aotearoa New
Zealand to 2045. Incidence is stratified by ethnicity
and Health New Zealand — Te Whatu Ora region,
allowing a more nuanced understanding of future
trends. These projections are aimed at informing
equitable screening programmes, resource alloca-
tion and future healthcare planning.

Methods

Data sources

National cancer registry data for Aotearoa New
Zealand were used to model trends in female
breast cancer incidence from 2001 to 2022 and
to generate projections to 2045.> The dataset was
comprised of all primary registrations of female
breast cancer (International Classification of
Diseases, 10th revision [ICD-10] code C50), strati-
fied by calendar year, 5-year age group, prioritised
ethnicity (Maori, Pacific, Asian, and European/
Other) and Health New Zealand region. Popula-
tion estimates and projections were sourced from
Statistics New Zealand, aligned to the same
demographic and geographic strata.

Modelling approach

Incidence was projected using an APC frame-
work implemented through generalised linear
models with a Poisson distribution and log link.
The outcome variable was the count of incident
breast cancer cases, with the natural logarithm of
the corresponding population included as an off-
set to directly model incidence rates. Covariates
comprised categorical age group, calendar year
(period) and birth cohort (derived as year minus
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age), with additional stratification by prioritised
ethnicity and region.

The APC structure, incorporating both period
(calendar year) and cohort effects alongside age,
is similar to the modelling approach used in the
Nordpred cancer prediction model developed in
Norway.'*> While Nordpred provides a methodolog-
ical foundation, the present model was tailored
to the Aotearoa New Zealand context, accommo-
dating flexible stratification by ethnicity, region
and age group, and preserving small or zero case
counts across strata.

Although age, period and cohort are inherently
collinear, their combined inclusion was retained to
capture both of their underlying influences on inci-
dence trends. Small or zero counts were retained,
and non-parametric bootstrapping (discussed
later) was used to stabilise estimates in such strata.
Population counts were treated as fixed offsets to
enable direct estimation of incidence rates.

To emphasise recent trend data without
disregarding historical patterns, a time-based
weighting scheme was applied in the modelling.
Incident cancers were weighted according to their
relative year, with weights increasing linearly and
then raised to the power of 1.5. The choice of 1.5
as the exponent reflected a compromise between
placing greater emphasis on recent years and
avoiding overly steep discounting of earlier data.
All modelling was conducted in R (version 4.4.3; R
Core Team, 2024).

Bootstrap procedure and projection
uncertainty

Uncertainty in the projections was quantified
using non-parametric bootstrapping. For each of the
1,000 iterations, historical cancer registry data were
resampled with replacement at the level of age,
period and ethnicity strata, preserving the structure
of the time series while allowing variation in the
realised counts within strata. This approach
generated multiple pseudo-datasets that repre-
sent the random variation that could occur if the
registry data were repeatedly observed under
similar conditions. Population denominators
were perturbed multiplicatively by independent
normal noise with mean 1. The standard deviation
increased over the projection horizon to reflect
growing uncertainty in population forecasts:
0.005 for 2023-2025, 0.010 for 2026-2030, 0.015
for 2031-2035, 0.020 for 2036-2040 and 0.025 for
2041-2045. Each resampled dataset was fitted
with a Poisson APC model to generate projected
case counts through to 2045, with projections
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derived by exponentiating the linear predictor.
The 1,000 resulting projections were summarised
as the median across bootstrap replicates, with
95% uncertainty intervals (Uls) defined by the
2.5th and 97.5th percentiles. This bootstrapping
process captured the statistical uncertainty in
model estimates and variability due to finite case
numbers within strata, while also incorporating
uncertainty in the underlying population denomi-
nators and their longer-term projections.

Age-standardised rates (ASRs)

ASRs were calculated for both observed and
projected data spanning 2001 to 2045, with
estimates produced at the national level by
prioritised ethnicity and separately by Health
New Zealand region. The 2001 World Health
Organization population standard was applied.

Study approval

This study was deemed low risk and out of
scope for review by the Health and Disability
Ethics Committee. Locality authorisation, including
Maori research review, was granted by Health
New Zealand - Waitemata District, Research &
Knowledge Centre (approval code: WAI20420).

Results

National and regional projections

Between 2020 and 2022, an average of 3,555
new female breast cancer cases were diagnosed
annually in Aotearoa New Zealand (Table 1),
corresponding to an ASR of 95.4 per 100,000
women (95% confidence interval [CI] 93.5-97.3).
The number of cases is projected to increase over
the next two decades, reaching 4,606 cases in 2035
(95% UI 4,418-4,789) and 5,243 cases in 2045 (95%
UI 4,937-5,552). This represents a 47.4% increase
in annual case numbers compared with 2020-
2022, equivalent to an average annual increase of
1.7%.

Despite the rise in case numbers, the national
ASR is projected to remain mostly stable,
increasing to 97.0 per 100,000 (95% UI 91.9-102.3)
in 2035 and 98.6 per 100,000 (95% UI 91.8-105.7)
in 2045. The total projected change in the ASR
from 2020-2022 to 2045 is +3.4%, indicating that
the growth in case counts will primarily reflect
demographic changes, particularly population
growth and ageing.

All four Health New Zealand regions are
projected to have an increase in annual breast
cancer case numbers, although the magnitude
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of change differs across regions. The Northern
Region is projected to have the largest absolute
increase, with cases rising from 1,271 in 2020-
2022 to 1,968 in 2045, a 54.8% increase overall.
The ASR in the Northern Region is projected to
decrease slightly from 96.3 (95% CI 93.2-99.5) to
95.9 (95% UI 88.7-103.2), representing a decline
of 0.4%.

In Te Manawa Taki, case numbers are
projected to rise from 718 to 1,104 between
2020-2022 and 2045, an increase of 53.8%.
Unlike the Northern Region, Te Manawa Taki is
projected to see a rise in incidence rates, with
the ASR increasing from 94.8 (95% CI 90.5-99.1)
to 102.7 (95% UI 95.1-111.1), corresponding to
an 8.3% increase, the largest of any region. The
Central Region is also projected to see a rise in
incidence, with case numbers increasing from
721 to 968 (+34.3%) and the ASR rising from 98.3
(95% CI94.0-102.7) to 103.3 (95% UI 95.5-112.0), a
5.1% increase.

In Te Waipounamu, breast cancer cases are
projected to increase from 845 in 2020-2022 to
1,203 in 2045, an increase of 42.4%. The ASR is
projected to rise slightly from 92.5 (95% CI 88.7-
96.4) to 96.1 (95% UI 88.9-104.2), a 3.9% increase.

Ethnic-specific projections

By 2045, breast cancer case numbers are
projected to rise across all ethnic groups, though
the magnitude of change differs. Among Maori
women, annual cases are projected to increase
from 534 in 2020-2022 to 1,021 (95% UI 960-
1,085), representing a 91.2% increase. The
corresponding ASR is projected to rise from 125.9
to 136.2 per 100,000 (+8.2%). Pacific women are
projected to see cases rise from 216 to 398 annu-
ally (95% UI 371-428), an 84.3% increase, with the
ASR remaining largely stable, shifting only from
126.8 to 127.5 per 100,000 (+0.6%).

For Asian women, case numbers are
projected to more than triple from 299 to 942
(95% UI 877-1,005, +215.1%), the largest propor-
tional increase of any group. Their ASR is expected
to increase modestly from 65.1 to 68.4 per 100,000
(+5.1%). European/Other women will continue to
account for the largest absolute number of cases,
rising from 2,506 to 2,882 annually (95% UI 2,712—
3,055), an increase of 15.0%. Their ASR is estimated
to increase from 93.6 to 100.1 per 100,000 (+6.9%).

Discussion

This analysis projects a large increase in the
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Table 1: National and regional breast cancer projections.
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. Te Manawa Te
National Northern . Central .
Taki Waipounamu
2020-2022
Observed? 3,555 1,271 718 721 845
ASR® 95.4(93.5-97.3) | 96.3(93.2-99.5) | 94.8(00.5-99.1) | 2o 92.5 (88.7-96.4)
(94.0-102.7)
2035
. 4,606 1,684 1,075
Projected: 970 (928-1,015) | 877 (838-923)
(4,418-4,789) (1,614-1,752) (1,026-1,124)
ASRS 97.0 95.2 100.3 100.9 94.2
(91.9-102.3) (89.9-100.7) (94.4-106.5) (95.0-107.5) (88.6-100.1)
% Change i
o hangein 29.6% 32.5% 35.1% 21.6% 27.2%
cases
2045
5,43 1,968 1,104 1,203
Projected: ’ ’ ’ 968 (907-1,032) |
rojecte (4,937-5,552) (1,848-2,082) (1,036-1,174) (907-1,032) 1} 157 1 277)
98.6 95.9 102.7 103.3 96.1
ASR®
(91.8-105.7) (88.7-103.2) (95.1-111.1) (95.5-112.0) (88.9-104.2)
% Change i
oLhangen 47.4% 54.8% 53.8% 34.3% 42.4%
cases®
% Annual
annuat g 70 1.9% 1.9% 1.3% 1.6%
change cases
% Change ASRE | 3.4% -0.4% 8.3% 5.1% 3.9%

2 Average observed cases per year over the period.

® Age-standardised rate (ASR) over the 3-year period with 95% confidence intervals.

¢ Projected cases with 95% uncertainty intervals.
4 ASR of projected cases with 95% uncertainty intervals.
¢ Total percentage change in cases from observed 2020-2022 average.

f Annual percentage change represents the compound annual growth rate (CAGR) between the 2020-2022 average and 2045.
¢ Total percentage change in the ASR from observed 2020-2022.
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Table 2: National breast cancer projections by ethnicity.
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Maori Pacific peoples Asian European/Other
2020-2022
Observed? 534 216 299 2,506
ASRP 125.9(119.8-132.3) 126.8 (117.2-137.0) 65.1 (60.9-69.6) 93.6 (91.2-95.9)
2035
Projected 795 (761-832) 310 (293-328) 666 (628-700) 2,834 (2,717-2,956)
ASR¢ 133.2(125.5-141.4) 124.6 (116.4-133.5) 66.9 (62.5-71.3) 97.9(92.6-103.6)
% Change in cases® 48.9% 43.5% 122.7% 13.1%
2045
Projectede 1,021 (960-1,085) 398 (371-428) 942 (877-1,005) 2,882 (2,712-3,055)
ASR¢ 136.2 (126.5-146.9) | 127.5(116.9-139.2) | 68.4 (62.8-74.2) 100.1 (92.8-107.8)
% Change in cases® 91.2% 84.3% 215.1% 15.0%
oc/:;”;”al change | o 2.7% 5.1% 0.6%
% Change ASR® 8.2% 0.6% 5.1% 6.9%

2 Average observed cases per year over the period.

® Age-standardised rate (ASR) over the 3-year period with 95% confidence intervals.

¢ Projected cases with 95% uncertainty intervals.
4 ASR of projected cases with 95% uncertainty intervals.

¢ Total percentage change in cases from observed 2020-2022 average.
f Annual percentage change represents the compound annual growth rate (CAGR) between the 2020-2022 average and 2045.

¢ Total percentage change in the ASR from observed 2020-2022.

number of breast cancer cases in Aotearoa New
Zealand over the next two decades, despite rela-
tively stable ASRs. By 2045, annual case numbers
are projected to rise by nearly 50% nationally
from around 3,500 to over 5,200 per year, driven
primarily by population growth and ageing.
While the overall incidence rate shows only
modest changes, the burden of disease will
increase in terms of absolute case numbers,
placing additional demands on diagnostic,
treatment and supportive care services.

Regional projections reveal some variation
in future increases. The Northern Region is
projected to see the largest absolute growth in
case numbers, reflecting its projected growth
and demographic profile. In contrast, the Central
and Te Manawa Taki Regions are projected to see
the largest relative increases in incidence rates,

suggesting a growing concentration of need in
these areas. Regional population composition,
including differences in ethnic make-up, rurality
and levels of deprivation, will be important
considerations for future service planning to
ensure equitable service capacity and access
across regions.

Ethnic-specific projections continue to show
the persistence of long-standing inequities in
breast cancer incidence. Maori and Pacific women
are projected to continue seeing the highest
incidence rates, consistent with historical pat-
terns of later-stage diagnosis, lower screening
rates and systemic barriers to timely care.?® The
projected near doubling of cases among Maori
and Pacific women points to a widening absolute
disparity in disease burden, with implications for
both health equity and service delivery. At the same
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time, Asian women are projected to see the largest
proportional increase in case numbers, largely
reflecting rapid population growth and ageing,
with only modest increases in the incidence rate.
These findings highlight the need for proactive
planning to ensure that services are responsive to
the needs of growing and diverse populations of
Aotearoa New Zealand.

Although demographic change remains
the principal driver of future breast cancer
burden, shifting patterns in modifiable risk factors
such as postmenopausal obesity and alcohol use
could influence incidence trends. It is well estab-
lished that postmenopausal obesity is associated
with higher breast cancer risk, with each five-unit
increase in body mass index (BMI) raising risk by
approximately 12%, and around 9% of all post-
menopausal breast cancers being attributable to
excess body weight.'4'5 Alcohol consumption is also
an established carcinogen, with even light drinking
(one drink per day) increasing breast cancer risk,
and the risk rising further in heavier drinkers.
Recent studies implicate binge drinking in particu-
lar as a strong factor in early-onset breast cancers.’
Strengthening prevention strategies that target
obesity, alcohol and modifiable behaviours
represents an important complement to early
detection and treatment. However, meaningful
reductions in these risk factors will require
approaches that extend beyond individual
behaviour change and consider the broader struc-
tural and historical conditions.'® Incorporating
prevention within wider equity-focussed public
health approaches offers the potential to reduce
future incidence while narrowing inequalities in
breast cancer outcomes.

These projections highlight the need for a
comprehensive approach to breast cancer control,
encompassing prevention, early detection and treat-
ment. Screening will remain a critical mechanism
for early diagnosis; however, persistent inequities
in rates among Maori and Pacific women continue
to require appropriate sustained interventions that
respond to this identified need. Disabled people
also experience barriers to screening, requiring
tailored responses to ensure equitable access
and support.’® Addressing breast cancer outcome
inequities and rising demand related to popu-
lation growth and programme age extensions
provides further opportunity to focus on equity in
the screening programme. The anticipated rise in
absolute case numbers across all groups further
highlights the importance of ensuring adequate
diagnostic capacity, workforce and treatment
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infrastructure, aligned to the broader direction
of shifting breast cancer treatment and care into
community-based settings. In addition, potential
increases in survivorship will impact support and
treatment services, particularly if the increase in
survivorship is among those with active disease.

Future directions

The projected rise in case numbers will place
increasing pressure on national and district-level
screening infrastructure, which already faces
workforce shortages.® Radiologist training, quality
assurance systems and integration between
screening, diagnostic and treatment services
remain essential to maintain programme accu-
racy and timeliness, and patient experience as
volumes increase. These aspects are emphasised
in the recent BSA quality and safety review that
identifies workforce sustainability as a key chal-
lenge to the future of equitable breast screening in
Aotearoa New Zealand.® Geographical variation in
cancer detection routes and treatment pathways
were also highlighted as an issue, pointing to
potential variation in screening access and access
to treatment services. Future planning and ser-
vice design will need to consider the regional and
district variation in how services are currently
delivered.

Local research has highlighted the importance
of communication, cultural responsiveness and
tailored support when navigating cancer care.?
Embedding culturally grounded approaches,
such as whakawhanaungatanga (building rela-
tionships and connection) and supporting tino
rangatiratanga (self-determination),?! alongside
initiatives to improve access, needs to remain a
high priority so that the benefits of early detection
and treatment advances can be equitably real-
ised. As breast cancer case numbers rise across
all groups, there are opportunities for screening
and treatment service development to build in
cultural safety, community-led engagement and
system responsiveness as core components of
cancer control.t

Addressing the projected rise in breast cancer
cases includes service capacity considerations
as well as improvements to how screening is
delivered, with particular opportunities in breast
density reporting and personalised risk-based
approaches.® One practical avenue for improve-
ment is in the integration of breast density into
routine screening and risk assessment. Breast
density is both a recognised risk factor and a
limitation of mammography, as cancers are more
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easily missed in denser tissue. Dense breasts
appear to be more common among Maori and
Asian women,?*? yet density is not currently
routinely collected and reported in Aotearoa New
Zealand. Several international programmes now
inform women of their density and in some cases
provide supplementary imaging such as tomo-
synthesis, contrast enhanced mammography or
magnetic resonance imaging.?** Incorporating
breast density into BSA would make screening
more responsive to risk, improve early detection
for high-density groups and offer the potential
for improvements in stage at diagnosis, particu-
larly if accompanied by improved screening rates.
However, incorporation of breast density report-
ing will come with potential future service
implications, particularly consideration of cost,
modality and approach for supplementary
screening.

Personalised approaches to screening may also
offer a way to respond to the projected growth in
cases while making better use of limited resources.
International trials, including MyPeBS in Europe,
are assessing how tailoring screening frequency
and modality to individual risk is both feasible
and acceptable.?®?’” For Aotearoa New Zealand,
this approach could be particularly relevant given
that Maori and Pacific women are more likely to
be diagnosed at younger ages and with aggres-
sive tumour subtypes.> A move towards risk-
based screening would allow higher-risk women
to receive earlier or more intensive surveillance,
while avoiding unnecessary investigations for
those at lower risk. If designed with a focus on
equitable implementation, such strategies could
help to manage growing screening demand,
improve early-stage detection among high-risk
groups and support more equitable improve-
ments in survival.

Emerging evidence suggests that artificial
intelligence (AI) could support mammography
reading by assisting radiologists, triaging scans
and limiting radiologist review to high-risk
scans, or replacing second readers in dual mam-
mography reading systems. Studies overseas
have demonstrated (including prospectively)
that AI tools can maintain or even improve
cancer detection accuracy while substantially
reducing radiologist workload by prioritising
cases requiring human review.?®% Evidence
from a Danish screening programme shows that
introducing AI reduced radiologist workload
by about one-third while improving screening
accuracy. Cancer detection increased from 0.70%
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to 0.82%, false-positive rates fell from 2.4% to
1.6% and recall rates dropped by 20%. A higher
proportion of small invasive cancers were
detected, suggesting earlier diagnosis.*® In
Aotearoa New Zealand, BSA is a very high-
performing dual reading programme; therefore,
careful consideration of implementation issues
in early adoption of this technology is important.
Aotearoa New Zealand is well placed interna-
tionally to elucidate the potential equity impacts
and consumer and health professional impacts
and perspectives, and ensure that the approach
selected results in at least non-inferior pro-
gramme performance and equitable outcomes.
Over time, its use could expand to other aspects
of breast cancer control, including quality assur-
ance, risk stratification and optimising screening
intervals, provided that robust local evaluation
confirms safety, equity and clinical benefit. Any
implementation would need to be accompanied
by ongoing monitoring to ensure that Al comple-
ments rather than replaces clinical expertise and
continues to support equitable outcomes across
all population groups.

Limitations

Although bootstrapping was used to account
for uncertainty and small numbers within strata,
the projections may not capture the effects of
future changes in risk factor prevalence, screening
participation or diagnostic criteria. In particular,
they do not incorporate the planned extension
of BSA eligibility to women aged 70-74 years,
which is expected to increase detection in this
age group and raise overall case numbers by
up to 150 annually.® Consequently, true future
incidence may lie towards the upper end of the
projected Uls. The Uls presented alongside our
projections incorporate both statistical variation
in model estimates and uncertainty in future
population projections; however, they cannot
fully account for all sources of potential error.

Population projections themselves are also
uncertain, particularly over longer time horizons.
Despite the regional projections factoring in
expected shifts in age and ethnic composition over
time, as well as projected growth patterns, there is
always uncertainty around future migration trends
that are not captured. Nevertheless, much of the
anticipated growth in breast cancer cases reflects
underlying expected demographic change, and
the broad direction of the projected increase is
unlikely to be materially altered by these limita-
tions. For context, the projected total number of
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breast cancers ranges from 4,418 to 4,789 cases in
2035 and from 4,937 to 5,552 cases in 2045. These
ranges illustrate that while the direction of change
is robust, there remains some uncertainty around
the true magnitude of the projected increase.
The projections should therefore be regarded as
plausible scenarios that describe the likely
direction and relative magnitude of change,
providing a useful guide for planning under a
range of possible futures.

Undercounting of some population groups is
a recognised limitation in Aotearoa New Zealand
cancer data, particularly for people identifying
with multiple ethnicities.332 The use of prioritised
ethnicity assigns individuals to a single group,
which can obscure the experiences of those with
more than one ethnic identity and underestimate
the burden in some groups, such as Pacific peoples
when counted as Maori. The broad Level 1 group-
ings used in this analysis may mask important
heterogeneity within the Asian and Pacific popula-
tions. More detailed disaggregation, for example,
by Chinese, Indian and Other Asian, or by spe-
cific Pacific sub-groups such as Samoan, Tongan
and Cook Islands Maori, would provide a clearer
understanding of differences in cancer risk and
projected burden. However, the data required
for such analyses, including consistent historical
and projected population estimates at this level of
detail, are not yet available. While the approach
of using prioritised ethnicity does not capture
the full complexity of ethnic identity, it remains
the most practical method given current data
systems and the need for population projections
that align with this classification. This ensures
consistency with national reporting standards
and provides sufficient statistical reliability for
Maori and Pacific populations.
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Conclusion

The number of women diagnosed with breast
cancer in Aotearoa New Zealand is projected to
rise substantially over the coming decades, driven
primarily by population growth and ageing rather
than increases in incidence rates. Maori and
Pacific women will continue to experience the
highest incidence rates, while Asian women are
projected to see the largest proportional increase
in cases. The projected growth in cases is not
evenly distributed across the country, highlight-
ing the need for regional planning that reflects
differences in population size, demographic
composition and service capacity. These findings
reinforce the need for equity-focussed approaches
to breast cancer control.

At the same time, the projections highlight the
importance of strengthening screening approaches
to continue to focus on access and removing
barriers to respond to both the growing number
of cases and persistent inequities. Incorporating
breast density reporting into BSA would provide
an opportunity to improve detection for groups
at higher risk of missed diagnoses, particularly
Maori and Asian women in whom dense breast
tissue is more common. Alongside this, interna-
tional experience shows the potential value of
Al screen reader tools and of personalised, risk-
based screening strategies that tailor screening
intervals and modalities to individual risk. A
carefully designed transition towards equitable
implementation of such approaches would enable
earlier detection among high-risk groups, reduce
avoidable inequities in stage at diagnosis, and
ensure the health system makes effective use of
its diagnostic and treatment resources as breast
cancer numbers continue to grow.

New Zealand Medical Journal
Te ara tika o te hauora hapori

2026 May 29;139(1635).I1SSN 1175-8716
https://www.nzmj.org.nz/ ©PMA



ARTICLE

COMPETING INTERESTS
MR is a board member of Hei Ahuru Mowai - Maori
Cancer Specialists Group.

AUTHOR INFORMATION

Michael Walsh: Epidemiologist, Planning, Funding and
Outcomes, Health New Zealand - Te Whatu Ora,
Auckland, Aotearoa New Zealand.

Olivia Perelini: Oncologist, Health New Zealand - Te
Whatu Ora, Aotearoa New Zealand.

Victoria Child: Research Analyst, Planning, Funding
and Outcomes, Health New Zealand - Te Whatu Ora,
Aotearoa New Zealand.

Lisa Te Paiho: Programme Manager, Health New Zealand
- Te Whatu Ora, Aotearoa New Zealand.

Maxine Ronald: Surgeon, Health New Zealand - Te
Whatu Ora, Aotearoa New Zealand.

Karen Bartholomew: Director of Health Gain
Development, Planning, Funding and Outcomes,
Health New Zealand - Te Whatu Ora, Auckland,
Aotearoa New Zealand.

CORRESPONDING AUTHOR

Michael Walsh: Epidemiologist - Planning, Funding
and Outcomes, Health New Zealand - Te Whatu
Ora, Level 2, Q4 Building, Smales Farm, 74 Taharoto
Road, Takapuna, Auckland 0622 | Private Bag 93-503,
Takapuna 0740.
E: michael.walsh@tewhatuora.govt.nz

URL

https://nzmj.org.nz/journal/vol-139-no-1635/
projected-breast-cancer-incidence-in-aotearoa-new-
zealand-to-2045-national-regional-and-ethnic-patterns-
with-implications-for-eq

CITATION

Walsh M, Perelini O, Child V, et al. Projected breast
cancer incidence in Aotearoa New Zealand to 2045:
national, regional and ethnic patterns with implications
for equity and risk-based screening. N Z Med J. 2026 May
29;139(1635):29-38. doi: 10.26635/6965.7295.

REFERENCES

1. Ferlay JEM, Lam F, Laversanne M, et al. Cancer
Today [Internet]. Lyon, France: International Agency
for Research on Cancer, World Health Organisation;
2024 [cited 2025 Aug 20]. Available from: https://
gco.iarc.who.int/today/

2. Seneviratne S, Lawrenson R, Scott N, et al. Breast
cancer biology and ethnic disparities in breast
cancer mortality in New Zealand: a cohort study.
PLoS One. 2015;10(4):e0123523. doi: 10.1371/
journal.pone.0123523.

10.

11.

37

TinTin S, Elwood JM, Brown C, et al. Ethnic
disparities in breast cancer survival in New
Zealand: which factors contribute? BMC Cancer.
2018;18(1):58. doi: 10.1186/s12885-017-3797-0.
Seneviratne S, Campbell I, Scott N, et al.

Ethnic differences in breast cancer survival

in New Zealand: contributions of differences

in screening, treatment, tumor biology,
demographics and comorbidities. Cancer Causes
Control. 2015;26(12):1813-1824. doi: 10.1007/
$10552-015-0674-5.

Curtis E, Wright C, Wall M. The epidemiology of
breast cancer in Maori women in Aotearoa New
Zealand: implications for ethnicity data analysis. N
Z Med J. 2005;118(1209):U1298.

Lawrenson R, Campbell I, Elwood M, et al.
Challenges and opportunities for Aotearoa/

New Zealand’s breast screening programme.
JRSoc N Z.2025;55(5):1295-1303. doi:
10.1080/03036758.2025.2463448.

Aye PS, Bartholomew K, Walsh M, et al. The
potential of a population register for addressing
health inequities: an observational study using
data linkage to improve breast cancer screening
enrolment and participation in Indigenous Maori
women in Aotearoa New Zealand. BMC Health
Serv Res. 2025;25(1):64. doi: 10.1186/s12913-024-
12186-3. Erratum in: BMC Health Serv Res. 2025 Feb
10;25(1):225. doi: 10.1186/s12913-025-12376-7.
Health New Zealand - Te Whatu Ora. Quality
improvement review of clinical quality and

safety for BreastScreen Aotearoa [Internet]. 2022
[cited 2025 Oct 7]. Available from: https://www.
tewhatuora.govt.nz/assets/Uploads/TeWhatuOra_
BSA_QualitylmprovementReview.pdf

Gautier A, Harvey V, Kleinsman S, et al. 30,000
voices: Informing a better future for breast cancer
in Aotearoa New Zealand [Internet]. Breast Cancer
Foundation NZ; 2022 [cited 2025 Oct 6]. Available
from: https://breastcancerregister.org.nz/images/
assets/4744/1/breast%20cancer%20foundation%?20
national%20register%20report%202022%20final.
pdf

Seneviratne S, Campbell I, Scott N, et al. Impact
of mammographic screening on ethnic and
socioeconomic inequities in breast cancer stage
at diagnosis and survival in New Zealand: a cohort
study. BMC Public Health. 2015;15:46. doi: 10.1186/
$12889-015-1383-4.

Teng A, Stanley J, Jackson C, et al. The growing
cancer burden: Age-period-cohort projections

in Aotearoa New Zealand 2020-2044. Cancer
Epidemiol. 2024;89:102535. doi: 10.1016/].
canep.2024.102535.

New Zealand Medical Journal
Te ara tika o te hauora hapori

2026 May 29;139(1635).I1SSN 1175-8716
https://www.nzmj.org.nz/ ©PMA



ARTICLE

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Health New Zealand - Te Whatu Ora. Cancer data
web tool [Internet]. Wellington, New Zealand:
Health New Zealand - Te Whatu Ora. [cited 2025 Aug
28]. Available from: https://tewhatuora.shinyapps.
io/cancer-web-tool/

Mgller B, Fekjaer H, Hakulinen T, et al. Prediction of
cancer incidence in the Nordic countries up to the
year 2020. Eur J Cancer Prev. 2002;11 Suppl 1:51-96.
Picon-Ruiz M, Morata-Tarifa C, Valle-Goffin JJ, et
al. Obesity and adverse breast cancer risk and
outcome: Mechanistic insights and strategies for
intervention. CA Cancer J Clin. 2017;67(5):378-397.
doi: 10.3322/caac.21405.

Walsh M, Brenton-Peters J, Perelini O, Bartholomew
K. Cancers potentially attributable to excess

body weight in Aotearoa New Zealand from 2019
t02023. N Z Med J. 2025;138(1614):91-109. doi:
10.26635/6965.6871.

Bagnardi V, Rota M, Botteri E, et al. Alcohol
consumption and site-specific cancer risk: a
comprehensive dose-response meta-analysis.

Br J Cancer. 2015;112(3):580-593. doi: 10.1038/
bjc.2014.579.

Chen J, Kehm R, Yang W, Terry MB. Increasing rates
of early-onset Luminal A breast cancers correlate
with binge drinking patterns. Breast Cancer Res.
2024;26(1):145. doi: 10.1186/s13058-024-01894-7.
Hobbs M, Ahuriri-Driscoll A, Marek L, et al. Reducing
health inequity for Maori people in New Zealand.
Lancet. 2019;394(10209):1613-1614. doi: 10.1016/
S0140-6736(19)30044-3.

Te Aho o Te Kahu - Cancer Control Agency. He
Plrongo Mate Pukupuku o Aotearoa 2020, The
State of Cancer in New Zealand 2020 [Internet].
Wellington, New Zealand: Te Aho o Te Kahu -
Cancer Control Agency; 2021 [cited 2025 Nov 5].
Available from: https://teaho.govt.nz/application/
files/2817/3759/2091/state-of-cancer-in-new-
zealand-2020-FINAL-FOR-WEB.pdf

Perelini OM, Nosa VH, Wilson MK, et al. Pacific
Peoples’ Experiences of Cancer and Its Treatment
in Aotearoa New Zealand Through Talanoa:

A Qualitative Study of Samoan and Tongan
Participants. JCO Glob Oncol. 2025;11:€2400133.
doi: 10.1200/G0.24.00133.

Burrett V, Blackmore T, Norman K, et al. Decision-
making for wahine Maori facing breast cancer
surgery: a qualitative study. Kotuitui: New Zealand
Journal of Social Sciences Online. 2025;20(4):837-
849. doi: 10.1080/1177083X.2024.2439340.
Ellison-Loschmann L, McKenzie F, Highnam R, et
al. Age and ethnic differences in volumetric breast
density in New Zealand women: a cross-sectional
study. PLoS One. 2013;8(7):e70217. doi: 10.1371/

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

38

journal.pone.0070217.

Bell RJ, Evans J, Fox J, Pridmore V. Using

an automated measure of breast density to
explore the association between ethnicity and
mammographic density in Australian women. J
Med Imaging Radiat Oncol. 2019;63(2):183-189. doi:
10.1111/1754-9485.12849.

Astley SM, Harkness EF, Sergeant JC, et al.

A comparison of five methods of measuring
mammographic density: a case-control study.
Breast Cancer Res. 2018;20(1):10. doi: 10.1186/
$13058-018-0932-z.

Raichand S, Blaya-Novakova V, Berber S, et al.
Digital breast tomosynthesis for breast cancer
diagnosis in women with dense breasts and
additional breast cancer risk factors: A systematic
review. Breast. 2024;77:103767. doi: 10.1016/j.
breast.2024.103767.

Trentham-Dietz A, Kerlikowske K, Stout NK, et al.
Tailoring Breast Cancer Screening Intervals by
Breast Density and Risk for Women Aged 50 Years
or Older: Collaborative Modeling of Screening
Outcomes. Ann Intern Med 2016;165(10):700-712.
doi: 10.7326/M16-0476.

Roux A, Cholerton R, Sicsic J, et al. Study protocol
comparing the ethical, psychological and socio-
economic impact of personalised breast cancer
screening to that of standard screening in the “My
Personal Breast Screening” (MyPeBS) randomised
clinical trial. BMC Cancer. 2022;22(1):507. doi:
10.1186/512885-022-09484-6.

Suri A. Al as a Second Reader Can Reduce
Radiologists’ Workload and Increase Accuracy

in Screening Mammography. Radiol Artif Intell.
2024;6(6):240624. doi: 10.1148/ryai.240624.
Frazer HML, Pefia-Solorzano CA, Kwok CF, et

al. Comparison of Al-integrated pathways with
human-Al interaction in population mammographic
screening for breast cancer. Nat Commun.
2024;15(1):7525. doi: 10.1038/s41467-024-51725-8.
Lauritzen AD, Lillholm M, Lynge E, et al.

Early Indicators of the Impact of Using Al in
Mammography Screening for Breast Cancer.
Radiology. 2024;311(3):232479. doi: 10.1148/
radiol.232479.

Shaw C, Atkinson J, Blakely T. (Mis)classification of
ethnicity on the New Zealand Cancer Registry: 1981-
2004. N Z Med J. 2009;122(1294):10-22.

Harris R, Paine SJ, Atkinson J, et al. We still

don’t count: the under-counting and under-
representation of Maori in health and disability
sector data. N Z Med J. 2022;135(1567):54-78. doi:
10.26635/6965.5849.

New Zealand Medical Journal
Te ara tika o te hauora hapori

2026 May 29;139(1635).I1SSN 1175-8716
https://www.nzmj.org.nz/ ©PMA



