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ABSTRACT

BACKGROUND: Gastric cancer (stomach cancer) is an important contributor to morbidity and mortality in Aotearoa New Zealand,
with marked ethnic inequities. Although national incidence rates are declining, Maori and Pacific peoples continue to experience
higher rates than other groups. Demographic change and regional population growth are expected to influence future burden, yet no
published projections provide estimates disaggregated by ethnicity and region.

METHODS: Gastric cancer registrations from 2001 to 2022 from the New Zealand Cancer Registry were linked to population estimates
and projections stratified by age, sex, prioritised ethnicity and Health New Zealand - Te Whatu Ora region. Incidence was modelled
using an age-period-cohort approach with time-based weighting to emphasise recent trends. Projections to 2045 were generated, and
uncertainty was quantified using 1,000 non-parametric bootstrap iterations incorporating perturbation of population denominators.
RESULTS: Gastric cancer cases are projected to increase by 47.7% to approximately 725 per year by 2045, despite a decline in the age-
standardised rate from 5.9 to 5.3 per 100,000. All regions show increasing absolute numbers, with the Northern Region experiencing
the largest rise. Maori and Pacific peoples have the highest current incidence and a large proportional increase in projected cases,
although incidence rates decline modestly for all ethnic groups. Future case growth is driven mainly by demographic expansion and
an ageing population.

CONCLUSION: Absolute gastric cancer cases are projected to increase, particularly among Maori and Pacific populations and in regions
experiencing rapid population growth. This has implications for early diagnosis and specialist service delivery. These projections
support equity-focussed prevention and service planning, including Helicobacter pylori control, timely diagnostic pathways, and

regional planning for specialist cancer services.

astric cancer (stomach cancer) is an

important contributor to cancer morbidity

and mortality in Aotearoa New Zealand.'
It is a top 10 cause of cancer death among Maori,
with 5-year survival rates of around 27%.* Although
national incidence has declined over recent
decades, substantial differences persist between
population groups. Maori and Pacific peoples
experience higher incidence than the European/
Other group, with some reports indicating three
to six times higher rates.>® These differences
reflect variation in exposure to Helicobacter pylori
(H. pylori), dietary and environmental factors,
and broader structural conditions that influence
access to timely diagnosis and treatment.%’
Although gastric cancer represents a smaller
proportion of total cancer burden, its high case
fatality, marked ethnic inequities and the pres-
ence of a well-established and modifiable causal

pathway through H. pylori make it a priority for
targeted prevention and service planning.>568°

H. pylori infection is typically acquired in child-
hood, and household crowding, which is more
prevalent in Pacific communities, is an important
driver of transmission, contributing to the high
infection prevalence observed in this population.*®
In addition, inherited cancer susceptibility plays
a role in a subset of cases. Pathogenic germline
mutations in the CDH1 gene, which cause hered-
itary diffuse gastric cancer, are over-represented
among Maori whanau and contribute to early onset
diffuse gastric cancer and elevated lifetime risk.!*?
Recognition of both acquired and inherited risk
factors is therefore important for understanding
the observed burden of gastric cancer and
its unequal distribution in the New Zealand
population.

The distribution of tumour sub-types differs
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across population groups. Diffuse-type gastric
cancer, often associated with H. pylori, is more
common among Maori and Pacific peoples than
among New Zealand Europeans.®” Maori and
Pacific populations are also diagnosed at a younger
age and experience poorer survival outcomes that
are shaped by structural inequities including socio-
economic deprivation and inequitable access to
care.256%13 Although gastric cancer carries high
case fatality and generally poor prognosis,® it
is often overlooked in national cancer control
discussions due to the relatively low annual
case numbers compared to other cancers. These
low annual case numbers, geographic dispersal
and regional variation in surgical volumes also
create unique challenges for care delivery and
outcomes.'*15

Gastric cancer often requires intensive
treatment, including surgery, chemotherapy and
prolonged follow-up.'® Even a modest increase
in absolute case numbers has implications for
diagnostic pathways, endoscopy services, surgical
oncology and supportive care. Regional variation
in population growth and demographic ageing
will also influence future demand.

Age-period-cohort (APC) modelling provides
a method for projecting future cancer incidence
by drawing on historical trends and future
population projections.” There are no published
projections of gastric cancer incidence in New
Zealand that present results disaggregated by
ethnicity and region, and existing work is limited
to national-level estimates without ethnic or
regional breakdown.'® This paper contributes
new insights by presenting national and regional
projections of gastric cancer incidence in New
Zealand through to 2045. Incidence is stratified by
ethnicity, sex and Health New Zealand — Te Whatu
Ora region to provide a more detailed picture of
expected trends to support planning and wider
cancer control activities.

Methods

Data sources

National cancer registry data for New Zealand
were used to model trends in gastric cancer
incidence from 2001 to 2022 and to generate pro-
jections through to 2045. The dataset comprised all
primary registrations of gastric cancer (Interna-
tional Classification of Diseases, 10th revision [ICD-
10] code C16), stratified by calendar year, 5-year
age group, sex, prioritised ethnicity (Maori, Pacific
peoples, Asian and European/Other) and Health
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New Zealand - Te Whatu Ora region. Population
estimates and projections were sourced from
Statistics New Zealand and aligned to the same
demographic and geographic groupings (Statistics
New Zealand, customised report, licensed for re-
use under the Creative Commons Attribution 4.0
International licence).

Modelling approach

Incidence was projected using a generalised
linear modelling framework with a Poisson
distribution and log link. The outcome variable was
the count of incident gastric cancer cases within
strata defined by calendar year, 5-year age group,
sex, prioritised ethnicity and Health New Zealand
— Te Whatu Ora region. The natural logarithm of
the corresponding population denominator was
included as an offset, such that the model estimates
stratum-specific incidence rates on the log scale.

Age group was included as a categorical
variable. Calendar year and birth cohort were
included as linear terms to provide a simplified
APC structure. Birth cohort was defined as calendar
year minus the start age of the relevant 5-year age
group. Sex, prioritised ethnicity and region were
included as categorical main-effect covariates.
No interaction terms were included between age,
period, cohort, sex, ethnicity or region. As such,
the groups share a common underlying linear
temporal pattern, while differences between
groups represent multiplicative shifts in baseline
incidence on the log scale. Projected differences in
age-standardised rates (ASRs) and case numbers
over time therefore arise primarily from differences
in baseline risk and from changes in population
size and age structure, rather than from group-
specific temporal trend effects.

The modelling framework draws on APC
principles used in cancer incidence projections
and is conceptually aligned with the approach
applied in the Nordpred model.'” In contrast to the
Nordpred model, which estimates a separate drift
parameter representing the overall log-linear
trend and applies attenuation to this component
in future periods, the present model incorporated
calendar year directly as a linear term within a
Poisson regression framework. Under this specifi-
cation, the linear period term captures the overall
temporal trend without estimating a distinct drift
parameter. No explicit trend dampening was
applied. This approach was selected to provide a
simplified and internally consistent representa-
tion of temporal change across demographic and
regional strata where some counts can be small.
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To place greater emphasis on recent incidence
patterns while retaining information from earlier
years, time-based recency weights were applied.
Calendar years were assigned increasing weights
across the observed period, such that more recent
years contributed more strongly to parameter
estimation. Weights were normalised to have mean
1 across the observed period and were incorpo-
rated directly into model fitting. All analyses were
undertaken in R (version 4.4.3, R Core Team, 2024,
R Foundation for Statistical Computing).

Bootstrap procedure and projection
uncertainty

Uncertainty in projections was quantified using
non-parametric bootstrapping with 1,000 itera-
tions. Within each iteration, strata defined by age
group, sex, ethnicity and region were resampled
with replacement separately within each calendar
year. This stratified resampling preserves the
overall period structure while allowing sampling
variability across demographic and regional strata
within year.

Within each bootstrap replicate, historical
population denominators were perturbed multi-
plicatively to represent uncertainty in population
estimates. Specifically, observed population counts
were multiplied by a normally distributed random
variable with mean 1 and standard deviation 0.01.
Resulting values were constrained to be at least 1
to avoid non-positive denominators. The Poisson
model was refitted to each bootstrap sample using
the recency weights described above.

Future population denominators were simi-
larly perturbed multiplicatively using normally
distributed random noise with mean 1 and year-
specific standard deviations to reflect increasing
uncertainty over the projection range. Standard
deviations were set to 0.005 for 2023 to 2025, 0.010
for 2026 to 2030, 0.015 for 2031 to 2035, 0.020 for
2036 to 2040 and 0.025 for 2041 to 2045.

Projections were generated through to 2045. For
each bootstrap replicate, predicted log incidence
was obtained from the fitted model, including
the population offset, and transformed to predicted
case counts on the original scale. Projected case
numbers were summarised across bootstrap
replicates using the median as the point estimate.
Ninety-five percent uncertainty intervals (UIs)
were defined by the 2.5th and 97.5th percentiles
of the bootstrap distribution.

Age-standardised rates (ASRs)
ASRs were calculated for both observed and
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projected data for the periods 2020-2022, 2035
and 2045, stratified by Health New Zealand - Te
Whatu Ora region, sex and prioritised ethnicity,
using the 2001 World Health Organization world
standard population. For observed data, 95%
confidence intervals (CIs) were calculated using
standard methods for directly standardised rates,
while for projected data, 95% UlIs were derived
from the distribution of ASRs across bootstrap
replicates.

Study approval

This study was considered low risk and was out
of scope for Health and Disability Ethics commit-
tee review as it used de-identified administrative
health data. Locality authorisation including Maori
research review was granted by Health New Zea-
land — Te Whatu Ora Waitemata District, Research
& Knowledge Centre (approval code: WAI20420).

Results

National and regional projections

Nationally, gastric cancer cases are projected to
increase from around 492 per year in 2020-2022
to 725 by 2045 (95% UI 612-860), a 48% rise. The
ASR is projected to decrease from 5.9 per 100,000
(95% CI 5.6-6.2) to 5.3 (95% UI 4.3-6.5), a 10%
reduction. Female cases increase from 185 to 263
and male cases from 307 to 461, with ASRs declin-
ing in both groups. Cases among those aged >75
years accounted for 30% of all cases (159 per year)
in 2020-2022, increasing to around 43% (270 cases
per year; 95% UI 235-311) by 2035 and nearly 50%
(354 cases per year; 95% UI 294-427) by 2045.

In the Northern Region, cases are projected to
rise from 195 to 306 by 2045 (95% UI 257-364), a
57% increase. The ASR decreases from 6.9 (95% CI
6.3-7.5) to 6.0 (95% UI 4.9-7.4). Female cases rise
from 77 to 112 and male cases from 118 to 194,
with ASRs declining in both groups.

In Te Manawa Taki, cases increase from 103
to 150 by 2045 (95% UI 126-180), a 46% rise. The
ASR falls from 6.2 (95% CI 5.5-6.9) to 5.3 (95% UI
4.3-6.6). Female cases rise from 40 to 55 and male
cases from 64 to 95, with ASR reductions for both
sexes.

In the Central Region, cases are projected to
grow from 83 to 118 by 2045 (95% UI 99-142), a
42% increase. The ASR declines slightly from 4.9
(95% CI 4.3-5.6) to 4.8 (95% UI 3.9-6.0). Female
cases rise from 31 to 43 and male cases from 53 to
75, with stable or declining ASRs.

In Te Waipounamu, cases rise from 110 to 150
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by 2045 (95% UI 125-178), a 36% increase. The
ASR decreases from 5.1 (95% CI 4.6-5.8) to 4.4
(95% UI 3.6-5.5). Female cases rise from 38 to 53
and male cases from 72 to 96, with reductions in
ASRs for both groups.

Ethnic-specific projections

Among Maori, gastric cancer cases are pro-
jected to increase from 84 in 2020-2022 to 165
by 2045 (95% UI 141-198), a 96% rise. The ASR is
projected to decline from 10.7 (95% CI 9.4-12.1) to
9.8 (95% UI 8.0-12.0). In both sexes, case numbers
increase but ASRs decrease, and Maori continue
to experience among the highest rates across all
ethnic groups.

For Pacific peoples, cases are projected to
rise from 45 to 87 by 2045 (95% UI 71-104), a
93% increase. The ASR declines from 14.4 (95%
CI 12.1-17.1) to 12.2 (95% UI 9.6-14.9). Female
and male case numbers both increase, although
projected rates remain higher for males.

Among those identified in the Asian ethnic group,
case numbers rise from 54 to 161 by 2045 (95% UI
133-196), a 198% increase. The ASR declines from
6.7(95% CI5.7-7.8)t05.1(95% UI 4.1-6.4). Increases
in cases for both sexes are driven largely by demo-
graphic growth rather than rising underlying risk.

For European/Other populations, case numbers
remain stable, from 309 in 2020-2022 to 311 by
2045 (95% UI 261-370). The ASR declines from 4.6
(95% CI 4.3-5.0) to 3.6 (95% UI 2.9-4.4). Patterns
for females and males are consistent with future
demographic growth.

Discussion

This study provides national and regional
projections of gastric cancer incidence in New
Zealand through to 2045, disaggregated by sex,
prioritised ethnicity and Health New Zealand — Te
Whatu Ora region. Although ASRs are projected
to decline, absolute case numbers are expected to
rise across most population groups over the next
two decades, driven primarily by demographic
change, particularly population ageing. The
projections therefore largely reflect underlying
demographic processes; however, these processes
interact with existing inequities in incidence and
population structure to shape the future distribu-
tion of disease burden.

The projected trends show a persistent and
unequal burden across ethnic groups. Maori and
Pacific peoples have both the highest current
incidence and a large proportional increase in
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projected case numbers by 2045, reflecting higher
baseline risk alongside more rapid population
growth and ageing. Although ASRs decline for
all groups, these reductions are insufficient to
offset demographic pressures for Maori, Pacific
and Asian populations. In contrast, the European/
Other population shows relatively stable case
numbers and lower rates, although the absolute
burden remains higher due to population size.
Regional variation reflects population growth
and demographic composition, with the Northern
Region experiencing the largest increase in case
numbers.

H. pylori testing, treatment and
opportunities for prevention

H. pylori infection is a major causal factor for
non-cardia gastric cancer and is a key contrib-
utor to the higher incidence observed among
Maori and Pacific peoples in New Zealand.1°2°
International evidence indicates that long-
term declines in H. pylori prevalence have been
central to reducing incidence in many settings.?'??
However, in New Zealand, in addition to barriers
to accessing primary care, access to symptomatic
H. pylori testing and treatment is inequitable.
Local research has demonstrated higher infection
prevalence among Maori, Pacific peoples and
some Asian populations, and has also reported
lower treatment and post-treatment clearance
among Maori and Pacific peoples.!02324

Global modelling suggests that a substantial
proportion of future gastric cancer cases may
be attributable to persistent H. pylori infection
and therefore potentially preventable through
effective detection and eradication strategies.?!
These findings are consistent with the patterns
observed in New Zealand and reinforce the rel-
evance of population-based or targeted H. pylori
test-and-treat approaches,! as articulated in the
new International Agency for Research on Cancer
(IARC) H. pylori test-and-treat recommendations.?
A national H. pylori seroprevalence study has
recently been completed?s and will provide an
updated evidence base to inform the development
of targeted prevention strategies in the New
Zealand context.5?

While H. pylori is a large driver of population-
level risk, inherited susceptibility contributes to a
subset of cases. Pathogenic CDH1 variants, which
are over-represented among some Maori whanau,
are associated with early-onset diffuse gastric can-
cer.''2 Evidence suggests that H. pylori infection
may further increase risk among genetically
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Table 1: National and regional gastric cancer incidence for 2020-2022 and projections for 2035 and 2045.

National Northern Te Manawa Taki | Central Te Waipounamu
Total
2020-2022
Observed® 492 195 103 83 110
ASR® 5.9 (5.6-6.2) 6.9 (6.3-7.5) 6.2 (5.5-6.9) 4.9 (4.3-5.6) 5.1(4.6-5.8)
Population” 5,110,975 1,923,710 1,012,335 970,830 1,204,100
2035
Projected: 630 (563-709) | 258(229-290) | 133(117-151) | 106(93-121) 134 (118-151)
ASR? 5.4 (4.6-6.4) 6.2(5.3-7.3) 5.5 (4.6-6.5) 4.9 (4.2-5.9) 4.6 (3.9-5.4)
Z/Zsce'lf”ge in 28.3% 32.3% 29.1% 27.7% 21.8%
Population® 5,852,415 2,289,580 1,160,290 1,048,910 1,353,635
2045
Projected: 725(612-860) | 306 (257-364) | 150(126-180) | 118 (99-142) 150 (125-178)
ASR? 5.3(4.3-6.5) 6.0 (4.9-7.4) 5.3 (4.3-6.6) 4.8(3.9-6.0) 4.4(3.6-5.5)
Zzsce:fnge n 47.1% 56.9% 45.6% 42.2% 36.4%
Z/;:\:g:i;sesf 1.7% 2.0% 1.6% 1.5% 1.4%
% Change ASR® | —10.2% ~13.0% ~14.5% -2.0% -13.7%
Population® 6,208,355 2,488,585 1,227,125 1,082,925 1,409,720
Female
2020-2022
Observed? 185 7 40 31 38
ASR® 4.4(4.0-4.8) 5.3(4.6-6.0) 4.6 (3.8-5.6) 3.5(2.8-4.4) 3.6 (2.9-4.5)
Population” 2,570,115 968,540 510,070 493,290 598,215
2035
Projected 228(201-258) | 94 (82-107) 48 (42-55) 39 (34-44) 47 (41-54)
ASR? 3.7(3.1-4.4) 4.2(3.6-5.0) 3.7(3.1-4.5) 3.4(2.8-4.0) 3.1(2.6-3.6)
z/zsce:f”ge n 23.2% 22.1% 20.0% 25.8% 23.7%
Population” 2,938,795 1,152,260 583,410 532,370 670,755
2045
Projected: 263(221-314) | 112(93-133) 55 (46-66) 43 (36-52) 53 (44-64)
ASR? 3.6 (2.9-4.4) 4.1(3.3-5.1) 3.6 (2.9-4.5) 3.3(2.6-4.1) 3.0 (2.4-3.7)
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Table 1 (continued): National and regional gastric cancer incidence for 2020-2022 and projections for 2035 and 2045.

National Northern Te Manawa Taki | Central Te Waipounamu
Zzsce:fnge n 42.2% 45.5% 37.5% 38.7% 39.5%
Z;;\:g::;sesf 1.5% 1.6% 1.4% 1.4% 1.5%
% Change ASR® | ~18.2% 22.6% -21.7% -5.7% -16.7%
Population” 3,113,315 1,251,260 615,865 548,600 697,590
Male
2020-2022
Observed® 307 118 64 53 72
ASR® 7.6(7.1-8.2) 8.7 (7.8-9.7) 7.9 (6.7-9.1) 6.5 (5.5-7.7) 6.8 (5.9-7.8)
Population” 2,540,860 955,170 502,265 477,540 605,885
2035
Projectedt 402(358-451) | 164(145-185) | 84 (74-95) 67 (59-77) 86 (76-98)
ASRY 7.3 (6.3-8.6) 8.4 (7.1-9.9) 7.4(6.2-8.8) 6.7 (5.7-8.0) 6.2 (5.2-7.3)
Z:Ee:fnge n 30.9% 39.0% 31.3% 26.4% 19.4%
Population” 2,913,620 1,137,320 576,880 516,540 682,880
2045
Projectedt 461(389-546) | 194(163-231) | 95(80-114) 75 (63-90) 96 (81-115)
ASR¢ 7.1(5.8-8.8) 8.1 (6.6-10.0) 7.2(5.8-8.9) 6.5 (5.3-8.1) 6.0 (4.8-7.4)
Z:fe:f”ge n 50.2% 64.4% 48.4% 41.5% 33.3%
Z/‘;]/::g:i;sesf 1.8% 2.2% 1.7% 1.5% 1.3%
% Change ASR® | ~6.6% ~6.9% ~8.9% 0.0% ~11.8%
Population” 3,095,035 1,237,325 611,260 534,325 712,125

2 Average observed cases per year over the period.

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

¢ Projected cases with 95% uncertainty intervals.

9 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.

2021 estimated resident population, 2035 and 2045 population projection.
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Table 2: National incidence of gastric cancer 2020-2022 and projections for 2035 and 2045 by ethnicity and sex.

57

cases'

Maori Pacific peoples Asian European/Other
Total
2020-2022
Observed? 84 45 54 309
ASR® 10.7 (9.4-12.1) 14.4 (12.1-17.1) 6.7 (5.7-7.8) 4.6 (4.3-5.0)
Population® 872,710 354,160 817,725 3,066,380
2035
Projectede 134 (119-152) 70 (60-80) 110 (95-128) 317 (282-355)
ASR¢ 10.6 (9.0-12.4) 13.0 (10.7-15.4) 5.5 (4.6-6.6) 3.8(3.3-4.5)
% Change in cases® 59.5% 55.6% 103.7% 2.6%
Population® 1,083,520 436,565 1,439,590 2,892,740
2045
Projected® 165 (141-198) 87 (71-104) 161 (133-196) 311 (261-370)
ASR¢ 9.8 (8.0-12.0) 12.2 (9.6-14.9) 5.1 (4.1-6.4) 3.6 (2.9-4.4)
% Change in cases® 96.4% 93.3% 198.1% 0.6%
Z‘;:e”s?”al change 1 3 o4 2.9% 4.9% 0.0%
% Change ASR® -8.4% -16.0% -23.9% -21.7%
Population® 1,250,820 479,535 1,755,565 2,722,430
Female
2020-2022
Observed® 34 19 21 111
ASR® 8.1(6.6-9.9) 11.5 (8.7-15.0) 4.9(3.7-6.2) 3.3(2.9-3.7)
Population® 438,630 175,435 414,190 1,541,860
2035
Projectede 49 (43-56) 24 (21-28) 41 (35-47) 114 (101-130)
ASR¢ 7.2(6.1-8.5) 8.7 (7.2-10.5) 3.8(3.1-4.5) 2.6 (2.2-3.0)
% Change in cases® 44.1% 26.3% 95.2% 2.7%
Population® 543,550 216,575 725,800 1,452,870
2045
Projectede 61 (51-73) 30 (25-37) 59 (48-72) 113 (94-136)
ASR¢ 6.7 (5.4-8.3) 8.1(6.4-10.1) 3.5 (2.8-4.4) 2.4(1.9-3.0)
% Change in cases® 79.4% 57.9% 181.0% 1.8%
% Annual change 2.6% 3.2% 4.6% 0.1%
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Table 2 (continued): National incidence of gastric cancer 2020-2022 and projections for 2035 and 2045 by ethnicity

and sex.
Maori Pacific peoples Asian European/Other

% Change ASR® -17.3% -29.6% -28.6% -27.3%
Population® 626,225 238,430 881,000 1,367,655
Male
2020-2022
Observed? 50 26 32 198
ASR® 13.6 (11.5-16.1) 18.1(14.2-22.7) 8.8 (7.1-10.8) 6.1(5.6-6.6)
Population® 434,080 178,725 403,535 1,524,520
2035
Projecteds 85 (75-96) 45 (39-52) 70 (60-81) 202 (179-229)
ASR¢ 14.4 (12.3-17.0) 17.5 (14.5-20.8) 7.5 (6.3-9.0) 5.2 (4.4-6.1)
% Change in cases® 70.0% 73.1% 118.8% 2.0%
Population® 539,970 219,990 713,790 1,439,870
2045
Projecteds 104 (89-125) 56 (46-68) 102 (84-124) 198 (166-236)
ASR¢ 13.4 (10.9-16.4) 16.3(12.9-20.1) 7.0 (5.6-8.7) 4.8 (3.9-5.9)
% Change in cases® 108.0% 115.4% 218.8% 0.0%
Z/;j:s?”al change 1 3 20 3.4% 5.2% 0.0%
% Change ASRe -1.5% -9.9% -20.5% -21.3%
Population® 624,495 241,105 874,560 1,354,775

2 Average observed cases per year over the period.

b Age-standardised rate (ASR) over the three-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.
fAnnual 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.

12021 estimated resident population, 2035 and 2045 population projection.
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susceptible individuals.?® Recognition of hereditary
diffuse gastric cancer is relevant for targeted
genetic testing and management and reinforces the
importance of H. pylori detection and eradication
in high-risk individuals. However, this does not
alter the central role of H. pylori-focussed preven-
tion strategies at the population level.

Test-and-treat strategies represent an oppor-
tunity to reduce future incidence and are likely
to be cost effective, particularly in higher-risk
populations.?® Development of a test-and-treat
programme, as recommended in the New Zealand
Cancer Action Plan 2019-2029,° should consider
appropriate test modalities, culturally safe delivery
and clear pathways to diagnosis and treatment.?!
An equity-focussed approach is required to address
system-level barriers including cost, access and the
delivery of culturally appropriate care. Antimicro-
bial stewardship, including antibiotic resistance,
also requires consideration, particularly in higher-
prevalence populations where prior treatment
exposure may affect success.*

Given that most Maori and Pacific peoples
access care through general practice, rather than
through Maori- or Pacific-specific providers,
equitable delivery will require that all primary
care services are supported to provide effective
and culturally appropriate H. pylori testing and
treatment. Existing programmes such as the
National Bowel Screening Programme may offer
future opportunities for integrated stool-based
testing, as trialled in Taiwan,® although this
would require careful consideration given current
inequities in screening uptake.

Implications for service planning

The projected increase in gastric cancers
will place additional demand on diagnostic and
treatment services. In addition, the increasing
proportion and number of cases among those aged
>75 years has important implications for clini-
cal management and service delivery, given the
greater complexity of care and higher burden of
comorbidity in older populations. Despite declin-
ing incidence rates, rising absolute case numbers
are expected to increase demand for gastroscopy,
pathology, imaging, surgical care and peri-
operative support. Ensuring adequate regional
diagnostic capacity is important given existing
constraints in endoscopy services. Increased use
of diagnostic endoscopy may also lead to greater
detection of early-stage disease, creating opportu-
nities for minimally invasive treatment. For some
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adenocarcinomas, endoscopic resection is consid-
ered curative and may reduce the need for formal
gastrectomy.* An increase in early-stage diagnoses
may therefore shift aspects of treatment demand
from major surgery towards advanced therapeutic
endoscopy. This will have corresponding work-
force and training implications.

New Zealand is a low-volume setting for gastric
cancer surgery, with variation in resection vol-
umes across centres.’> Low case numbers create
challenges for maintaining specialist expertise
and consistent access to advanced operative tech-
niques. As case numbers increase, strengthening
referral pathways, improving co-ordination
between primary and secondary care, and ensur-
ing timely access to diagnosis and treatment will
be increasingly important. Improving access to
evaluation for dyspeptic symptoms and reducing
referral delays may support earlier diagnosis and
improved outcomes. Implementation of updated
guidance on post-treatment H. pylori clearance
testing will also support appropriate antimicrobial
stewardship and treatment selection.

Recent commentary has called for New Zealand
to adopt the internationally recognised model of
comprehensive cancer centres, integrating mul-
tidisciplinary clinical care, research, education
and regional networks.* This approach has been
proposed in response to rising demand, capacity
constraints and workforce pressures, and may offer
advantages in low-volume settings by promoting
consistent clinical pathways and consolidating
specialist expertise. Such models may reduce
unwarranted variation in care and strengthen
regional service integration. However, interna-
tional evidence, largely from the United States
of America, indicates that centralised specialist
cancer care can exacerbate inequities when access
is uneven, with lower utilisation among rural
populations and people living in areas of high
socio-economic deprivation.’** These patterns
have been linked to factors such as travel distance,
referral pathways and access to specialist naviga-
tion, and may contribute to later stage at diagnosis.*
In the context of New Zealand’s publicly funded
and geographically dispersed health system,
comprehensive cancer centres would require
substantial investment and careful design. If
pursued, equity would need to be embedded in
design and implementation to ensure that central-
isation improves, rather than widens, access to
high-quality cancer care for populations already
facing barriers in access to care.
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Equity and system alignment

The projected increases among Maori and
Pacific peoples highlight the importance of equity
in designing appropriate solutions. Previous work
has identified persistent barriers to timely diag-
nosis and treatment for Maori, including delays
in referral, fragmented pathways, limited cultural
safety and experiences of racism within the health
system.*4? As with other cancers, strengthened
navigation roles, improved communication and
whanau-centred care models may support earlier
engagement and reduce avoidable delays.

Alongside H. pylori-focussed prevention, pop-
ulation-level action to reduce exposure to other
established gastric cancer risk factors including
tobacco use,* harmful alcohol consumption* and
excess body weight* remains relevant, particularly
where these exposures are socially patterned and
contribute to inequitable risk. Addressing these
determinants requires sustained public health
and regulatory approaches rather than reliance
on individual behaviour change alone.

These findings should be interpreted within the
broader context of health system reform in New
Zealand. As regional and district service networks
are strengthened, planning for future gastric cancer
care must acknowledge the differential burden
and ensure appropriately tailored responses that
adequately meet the needs of populations expe-
riencing the highest incidence and mortality.
Embedding equity considerations within preven-
tion, diagnostic pathways and specialist services
is essential to avoid perpetuating or widening
existing disparities.

Strengths

This study provides the first projections of
gastric cancer incidence in New Zealand incor-
porating APC effects, with results presented by
sex, prioritised ethnicity and region. The use of a
bootstrap approach allows clear representation of
statistical uncertainty. Producing disaggregated
projections offers value for both national and
regional planning and supports equity-focussed
prioritisation.

Limitations

Interpretation of the projections should con-
sider several limitations. The modelling assumes
continuation of recent incidence trends and does
not incorporate potential future changes in H.
pylori prevalence, antibiotic resistance, dietary
exposures or improvements in early diagnosis
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pathways, including screening. Although histor-
ical changes in risk factors are reflected within
the APC components, future shifts in exposure or
policy are not captured. The model includes main
effects for sex, prioritised ethnicity and region,
such that all groups share a common underlying
temporal pattern. As a result, projected differences
between groups arise from baseline incidence
and population structure, rather than group-
specific temporal trends.

The analysis was conducted at the level of total
gastric cancer (ICD-10 C16) and did not distinguish
between anatomical subsites, such as proximal
and distal cancers, which have differing aetiologies
and risk factor profiles. Subsite-specific modelling
was not undertaken due to data structure and
small numbers within stratified groups but rep-
resents an area for future work.

Use of prioritised ethnicity, while consistent
with national reporting standards, may under-
estimate burden for some groups, particularly
Pacific peoples, and does not capture multi-ethnic
identification. Broad level 1 ethnic groupings may
also mask important heterogeneity, and known
misclassification and undercounting, including
under-representation of Maori in health datasets,
may contribute to under-estimation.64’

Population denominators were derived from
official Statistics New Zealand projections, with
uncertainty increasing over time. While the
bootstrap approach incorporated perturbation of
population estimates, structural changes such as
migration, differential ageing and future policy
or behavioural shifts are not fully captured. The
reported uncertainty intervals reflect statistical
variation within the modelling framework but do
not encompass all sources of uncertainty, including
model specification or alternative future scenarios.
These estimates should therefore be interpreted as
indicative trends to support planning, rather than
precise forecasts.

Conclusion

These projections indicate that gastric cancer
will remain an important and unequally distributed
cancer in Aotearoa New Zealand through to
2045, with declining age-standardised incidence
but increasing absolute case numbers driven by
demographic change. The highest ongoing burden
remains among Maori and Pacific peoples, while
substantial future growth in case numbers is also
projected for Asian populations and in regions
experiencing rapid population growth. This rein-
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forces the need for equity-focussed prevention
and service planning. Strengthened H. pylori
control, including targeted and accessible test-
and-treat approaches, offers a key opportunity
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to reduce future incidence. These national and
regional projections can support alignment of
prevention, diagnostic pathways and specialist
service capacity with projected need.
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