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Summaries

Equity requires visibility: intellectual disability and Aotearoa
New Zealand’s mental health roadmap

Diana R Andrea Barron, Mhairi Duff, Alexa MJ Kidd, Suresh Kumar, Richard J Porter, Toni Pumipi

In June 2026, Te Hiringa Mahara—Mental Health and Wellbeing Commission released a roadmap
describing how mental health, addiction and wellbeing services should improve, with fairness (equity) as
a central goal. In this article, we argue that people with intellectual disability—people who have lifelong
difficulties with learning, understanding and everyday adaptive skills—are not explicitly recognised in
the Roadmap, despite experiencing mental illness more often than the general population and having
some of the poorest health outcomes in Aotearoa New Zealand. Their mental health problems may
be overlooked or mistaken for their disability, and routine national mental health reporting provides
only a partial picture of their experiences, making inequities more difficult to identify and address.
Responsibility for their care is often spread across health, disability and social services, leaving families
and whanau to navigate fragmented systems, while specialist expertise is concentrated within a
small and potentially fragile workforce. Achieving equitable mental health care requires people with
intellectual disability to be explicitly recognised in mental health policy, data, service planning and
workforce development.

When expectations clash: understanding the doctor-patient relationship
among first-generation Chinese immigrants in New Zealand

Weilu Chen

This study looked at how first-generation Chinese immigrants’ past healthcare experiences in mainland
China affect what they expect from doctors in New Zealand and how this shapes their relationship
with doctors. It found participants generally expected doctors to take a more direct, decision-making
role and to rely on personal connections (“guanxi”) when providing care, which differs from the more
patient-led care model in New Zealand. Because of this mismatch, many participants felt disappointed
or frustrated during clinical encounters. The study suggests that understanding immigrant patients’
cultural backgrounds and expectations can help healthcare providers communicate better and foster
trust in cross-cultural healthcare settings.

Workforce profile of Health New Zealand - Te Whatu Ora clinical nurse specialists and
nurse practitioners working in the primary area of cardiology between 2024 and 2025

Rebecca Eddington, Chris Aldridge, Melinda Copley, Sandra Hanchard, Erina Korohina,
Jennifer Roberts, Marian Tuitama, Jo Wickham, Robert N Doughty

Clinical nurse specialists (CNSs) and nurse practitioners (NPs) working in cardiology improve patient
outcomes by speeding up access to diagnosis and treatment and helping reduce deaths and hospitalisations;
yet, this study shows a significant nationwide shortfall in their numbers to meet population need, with
some regions, particularly in the Central and South Islands, markedly under-resourced. Maori and Pacific
nurses are significantly under-represented in senior cardiac nursing roles, despite their communities
carrying a disproportionate burden of heart disease, which undermines efforts to provide culturally
safe care and meet Te Tiriti o0 Waitangi and Healthy Futures (Pae Ora) Act obligations. The workforce
is also ageing, with nearly 40% of senior nursing full-time equivalents held by clinicians over 55 and
more than 20% over 60, signalling an impending wave of retirements and loss of specialist expertise. To
protect access to timely, high-quality heart care, we call for a national plan to grow the advanced cardiac
nursing workforce, ensure equitable provision across regions, support more CNSs to become NPs and
intentionally develop Maori and Pacific leadership within cardiac nursing teams.

New Zealand Medical Journal 2026 Jul 31;139(1639). ISSN 1175-8716
Te ara tika o te hauora hapori https://www.nzmj.org.nz/ OPMA



The Family Heart Study: rationale, design and methodology

Hul Juan Lau, Anna P Pilbrow, Judith Thomson, Arielle Sulit, John Pearson, Chris MA Frampton, Lynley
Lewis, Andree Pearson, Allamanda Fa’atoese, Suzanne Pitama, Richard Troughton, Vicky A Cameron

The Family Heart Study was established to better understand why heart disease can run strongly in some
families, particularly when it occurs at a younger age. We will use established genetic, clinical and blood
biomarker data collected from New Zealand participants and compare these data with those obtained
from existing larger heart-healthy and heart disease cohorts. Investigating known genetic risk factors
may provide further evidence as to why some individuals develop heart disease earlier than others,
even after accounting for traditional risk factors such as smoking or high cholesterol. This research may
improve identification of people at higher inherited risk of heart disease and enable earlier prevention
strategies.

Epidemiology, clinical characteristics and outcomes of patients with
severe traumatic brain injury treated by emergency medical services
in New Zealand: a retrospective observational study

Ben Jones, Bridget Dicker, Graham Howie, Kelly Jones, Irene Zeng, Andrew Swain, Aroha Brett, Verity Todd

This study looked at people in New Zealand who experienced severe traumatic brain injury (sTBI), a
serious head injury that causes very low consciousness (measured by a score called the Glasgow Coma
Scale, where lower scores mean more severe brain injury), and were treated by the national road
ambulance services. It found that these injuries are often life threatening, with more than one in three
patients dying within 30 days. Severe head injuries were more common in younger adults, men, Maori
and people living in more deprived communities, showing important health inequalities. The most
common causes were falls and road crashes, meaning many injuries may be preventable. Overall, the
study highlights the need for better prevention and targeted care, especially for higher-risk groups.

Accuracy of rheumatoid arthritis diagnosis coding in primary care: a validation study
Jamal Roberton, Douglas White, Vicki Quincey, Joseph Scott-Jones, Andrew W Soepnel, Chunhuan Lao

Our study aimed to accurately identify cases of rheumatoid arthritis that had been recorded in the
Pinnacle Midlands Health primary care database from 2018 to 2025, a network covering the Waikato,
Lakes, Bay of Plenty, Taranaki and Tairawhiti Regions. We defined a validated rheumatoid arthritis case
as people who had one or more of: rheumatology specialist involvement, rheumatoid arthritis drug
treatment or rheumatoid arthritis blood markers. We found that 86.3% of subjects had true rheumatoid
arthritis, and that rheumatology specialist review was the strongest predictor of a true diagnosis. We
believe that adopting validated case definitions and refining current diagnostic coding practices are
required to increase accurate rheumatoid arthritis case identification, and this will help with future
health research, service planning and equitable care in Aotearoa New Zealand.

How to make effective health recommendations—implications
for coronial practice: a narrative review
Gabrielle McDonald, Peter Crampton, Sue Crengle

In Aotearoa New Zealand, many organisations and entities make recommendations. However,
recommendations frequently fail to achieve traction, and guidance in the art of making effective
recommendations is lacking. Using coronial inquiries as a starting point, we conducted a narrative
review of the literature and summarise the characteristics of recommendations that were implemented.
We found there were many similarities in the recommendations that were more likely to be implemented
across different settings, including factors associated with content, delivery, timing and relationships.
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While the circumstances in which recommendations are made vary by setting and location, we believe
that the issues explored in this paper have relevance to many settings where recommendations are
made to improve health.

Aotearoa New Zealand’s outdated low-risk drinking advice: the need for review

Tasnima Akter, David Newcombe, Andy Towers, Mark Esekielu,
Christina Severinsen, Felicity Ware, Antonia Lyons

Research now shows that alcohol is more harmful than we previously understood, with alcohol being
the most popular and the most harmful drug in Aotearoa New Zealand. As evidence of alcohol use harms
increases, governments around the world have reviewed the low-risk drinking advice they provide
to the public to ensure this aligns with the most current evidence. The low-risk drinking advice for
Aotearoa New Zealand was last revised in 2011, which makes it very old and no longer aligned with new
evidence of harms, and it should be reviewed with some urgency. We propose that any low-risk drinking
advice review undertaken in Aotearoa New Zealand should emphasise genuine partnership with Maori
and Pacific communities, that it should focus on those most affected by harm and that the independent
panel driving this review has demonstrated expertise in public health and Maori and Pacific community
health, and not have any relationships with the alcohol industry.

Moving the dial on out-of-hospital cardiac arrest survival in Aotearoa New Zealand
Jon Moores

Every year in New Zealand, around 2,000 people who have had a cardiac arrest (their heart stops
outside of hospital) are attended in the community by Hato Hone St John, and currently about one in
10 survive—a number that has not improved in recent years. The single biggest thing that saves lives
is quick action in the first few minutes—starting cardiopulmonary resuscitation (CPR) and using an
automated external defibrillator (AED) before the ambulance arrives—because survival drops roughly
10% for every minute of delay. Right now, while most bystanders do step in to perform CPR, only 6-7%
of patients get shocked with an AED in time, and survival is noticeably worse for Maori, Pacific peoples,
women, rural communities and those living in poorer areas. Since most cardiac arrests happen at home,
the article argues that AEDs should be as common and easy to reach as smoke alarms and that every
school leaver should know how to do CPR. With the right mix of school-based training, better AED
access, stronger community-responder networks and fairer post-hospital care, New Zealand has a real
opportunity to save many more lives.

Early recurrent radiotherapy-induced angiosarcoma post-R0 breast surgery
Jennifer Zhou, Alice Febery

Radiotherapy is used after breast cancer surgery as an adjunct treatment. A rare but significant
complication is radiation-induced angiosarcoma. This particular cancer is hard to treat and can be
difficult to pick up on as it often comes with skin changes many years after the initial treatment. This
report describes a case that was detected quite early after radiotherapy, which also needed repeat
surgery even though the initial surgery was clear of cancer.

Arare case of gastric schwannoma
Jeli Mendoza, Phillip Pybass

Gastric schwannomas are extremely rare stomach tumours that come from nerve cells and are almost
always harmless. This article describes a very unusual case in New Zealand of a 17-year-old girl in
whom a small gastric schwannoma was found by chance during scans for an unrelated bowel infection.
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Although these tumours can look like more serious cancers such as gastrointestinal stromal tumours
(GISTs) on scans, special laboratory testing was crucial to confirm that this lesion was benign. Because
gastric schwannomas grow slowly and do not spread, the medical team and family agreed it was safe to
monitor the tumour with scans and delay surgery. Correct diagnosis is important, as mistaking it for a
GIST could lead to unnecessary or more aggressive treatment.

Patterns of smoking by age and ethnicity: an analysis of New
Zealand Health Survey data between 2020 and 2022

Richard Edwards, Jane Zhang, Janine Nip, James Stanley, Andrew Waa, Michaela Pettie

Some commentators and the current Government have claimed that a smokefree generation (defined
as <5% smoking prevalence for all groups of young people) has already been achieved in Aotearoa
New Zealand. We used data from the 2020/2021 and 2021/2022 New Zealand Health Survey to test this
claim. We found that stark inequities by ethnicity exist in smoking prevalence among young people. For
example, daily and current smoking prevalences were around three times as high among 18-24-year-
old Maori as among non-Maori/non-Pacific/non-Asian young people. Our paper highlights the continued
need to implement robust interventions to equitably protect young people from starting to smoke.
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Equity requires visibility: intellectual
disability and Aotearoa New Zealand’s
mental health roadmap

Diana R Andrea Barron, Mhairi Duff, Alexa MJ Kidd, Suresh Kumar, Richard J Porter,

Toni Pumipi

Health and Wellbeing Commission released

the Roadmap for mental health, addiction, and
wellbeing, calling for faster, more focussed action
as psychological distress continues to rise across
Aotearoa New Zealand. Building on the 2018 He
Ara Oranga inquiry and 5 subsequent years of
monitoring and advocacy, it sets out connected
priorities: supporting young people, improving
early and equitable access, responding effectively
in crisis and centring people with lived experi-
ence and their whanau. Equity sits at its heart,
with explicit commitments to Te Tiriti o Waitangi,
Kaupapa Maori and Pacific services.!

We welcome the Roadmap and its equity
ambitions. Yet people with intellectual disability,
despite experiencing substantial and enduring
health inequities, are absent from the document.
This invisibility is reflected in policy, data sys-
tems, accountability arrangements and workforce
planning. We argue that explicitly recognising
people with intellectual disability is essential if
the Roadmap’s equity ambitions are to be realised.

In June 2026, Te Hiringa Mahara—Mental

Intellectual disability and equity:
who remains difficult to see?

People with intellectual disability experience
some of the poorest health outcomes in Aotearoa
New Zealand. Compared with the general
population, they have substantially reduced life
expectancy, higher rates of potentially avoidable
hospitalisation and premature mortality and
persistent barriers to timely, appropriate health-
care.? These inequities are compounded for Maori
with intellectual disability—and, on more
limited evidence, for Pacific peoples—whose
experiences sit at the intersection of multiple
forms of disadvantage.?®

Mental disorders are also more common in
this population than in the general population.
International studies estimate prevalence rates

for psychiatric disorder between 30% and 50%,
depending on case definition.* Yet mental illness
frequently goes unrecognised and untreated, or
is attributed to the intellectual disability itself
(so-called diagnostic overshadowing).® Commu-
nication differences, atypical symptom presenta-
tion, diagnostic uncertainty and limited exposure
to intellectual disability in professional training all
contribute to delayed diagnosis and treatment.>®
Most mental health clinicians encounter people
with intellectual disability in routine practice, yet
many report limited confidence in assessment, for-
mulation and treatment planning—particularly
where there is severe impairment, co-occurring
autism, trauma or significant behavioural distress.°

Access to evidence-based intervention is
correspondingly uneven. People with intellec-
tual disability are less likely to receive adapted
psychological therapies, comprehensive multi-
disciplinary assessment or timely specialist advice
as their mental health deteriorates. Behavioural
distress is instead too often treated as a man-
agement problem, with psychotropic medicines
prescribed for prolonged periods in the absence
of a clear psychiatric diagnosis.”® Families and
disability providers describe struggling to obtain
help before a crisis. For those with highly com-
plex needs, these barriers culminate in repeated
crises, restrictive interventions, prolonged admis-
sions often in locations very far from home and
whanau, placement instability and involvement
with compulsory care and forensic services.?
Such outcomes are not inevitable consequences of
disability; they are the visible end of an invisibility
that begins much earlier—in the policies that set
priorities, the data that track performance, the
arrangements that assign responsibility and the
workforce that holds expertise.

Visibility in policy and planning

In policy, invisibility takes the form of

New Zealand Medical Journal
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EDITORIAL

omission rather than explicit exclusion. This
omission limits implementation of the Roadmap’s
commitment to equitable access. People with
intellectual disability are more visible within
rights discourse and disability policy; they are
not equally visible within mental health reform.
Disabled people are named in the relevant
strategies—the Draft Mental Health and Wellbeing
Strategy lists them among groups with poorer out-
comes, and the Health of Disabled People Strategy
sets explicit goals for disability data and work-
force capability.>!° Intellectual disability is seldom
identified in its own right, thus risk falls between
disability and mental health policy, with neither
assuming clear responsibility.

This matters because policy does more than
express values. It determines what is counted,
what is commissioned, what expertise is built and
whose responsibility care becomes. A population
that is not named is, by the same logic, less likely
to be measured, prioritised in workforce planning
or protected when services are redesigned under
fiscal pressure.

The invisibility of people with intellectual
disability is particularly striking given the
growing emphasis on lived experience in service
design. Disabled people with intellectual disability,
alongside whanau and advocacy organisations,
have long articulated concerns regarding frag-
mented responsibility, inaccessible services and
crisis-driven responses, yet these perspectives
remain infrequently reflected in mainstream
mental health planning.

Measurement and visibility

Aotearoa New Zealand’s specialist mental
health information is held principally in the
Programme for the Integration of Mental Health
Data (PRIMHD), the national collection of
mental health and addiction service activity and
outcomes.* PRIMHD can identify some people
with intellectual disability through legal status,
specialist team type or recorded diagnosis. How-
ever, the standards do not appear to include a
dedicated person-level indicator of intellectual
disability. Consequently, routine reporting may
not consistently identify people whose intellec-
tual disability is not recorded diagnostically, who
are not receiving care from a specialist intellectual
disability service or who are not subject to the
Intellectual Disability (Compulsory Care and
Rehabilitation) Act 2003. Some information there-
fore reaches us only indirectly through regulatory

11

reports, mortality studies and disability sector
research. The routine information system pro-
vides only a partial view of how mental health
services perform for people with intellectual
disability.

The consequence is that basic questions have
no clear answer: how many people receive
specialist mental health care, experience
repeated crises or are exposed to restrictive
interventions? Without disaggregated data, the
inequities described above remain anecdotal—
vivid in individual cases, invisible in aggregate.
What is not measured is difficult to govern, fund
and improve.°

Accountability

The history of intellectual disability services
in Aotearoa New Zealand is complex and, at
times, deeply uncomfortable, as it has been in
many countries. Large institutions concentrated
clinical expertise, specialist nursing knowledge
and organisational oversight; they also enabled
profound restrictions on liberty, separation from
whanau and community and—for some—neglect,
abuse and loss that are still being documented.!?
Deinstitutionalisation was a necessary corrective
action, reflecting changing expectations about
citizenship, rights and self-determination.

Care for people with intellectual disability and
co-occurring mental illness is now distributed across
multiple health, disability and social services. When
people require support from multiple services, no
single agency holds clear responsibility, and dete-
rioration often occurs long before co-ordinated
assistance emerges. Families end up co-ordinat-
ing between agencies, advocating repeatedly and
absorbing the responsibility that once sat within
formal services. For those without family advo-
cates the consequences of invisibility can be even
more profound.

The central challenge of a post-institutional
system is less about where people live than about
where responsibility resides. Without clear respon-
sibility, the Roadmap’s aspirations cannot translate
into practice. Community models offer inclusion,
autonomy and ordinary lives. They also depend on
systems that stay visible, co-ordinated and answer-
able when someone becomes unwell. Accountabil-
ity requires mechanisms that recognise unmet
need, respond early to crises, scrutinise restric-
tive practice, learn from adverse events and
ensure people and whanau are not left to navigate
the fragmenting systems alone. The task is not to

New Zealand Medical Journal
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rebuild institutions, but to retain enough exper-
tise, oversight and responsiveness to support
people with the most complex needs.
Contemporary debates about the organisation,
location and sustainability of specialist intellec-
tual disability demonstrate that these questions
remain unresolved. Whenever small specialist
capabilities become vulnerable during wider
system reform, accountability is tested. Where
responsibility is diffuse, invisibility becomes
another form of exclusion, and the people most in
need of protection are those the system loses sight of.

Expertise: a necessary but
increasingly fragile resource

Invisibility in workforce planning is the
quietest of all, particularly when mistaken
for progress. The aspiration that people with
intellectual disability should use ordinary health
and mental health services wherever possible
is widely supported and consistent with rights-
based disability policy.> Many people with intel-
lectual disability who experience mental illness
can be cared for in mainstream settings, provided
reasonable adjustments are made and clinicians
are appropriately supported.

For a smaller group with severe mental illness,
autism, communication difficulties, trauma histo-
ries, offending behaviour or profound impairment
in adaptive functioning, specialist assessment and
consultation remain essential.> Mainstreaming
succeeds when expertise follows the person into
ordinary services, not when ordinary services are
left to manage complex presentations alone.

Specialist expertise is one of the least visible but
most critical components of an equitable mental
health system. Clinicians experienced in intellec-
tual disability are better able to recognise atypical
presentations, avoid diagnostic overshadowing,
identify co-occurring conditions and support
reasonable adjustments in mainstream care.**

Aotearoa New Zealand has developed intellec-
tual disability expertise through specialist clinical
services, research and advocacy, but much of this
capability is concentrated within a small work-
force.’ Formal training pathways are limited;
postgraduate opportunities are scarce. As experi-
enced practitioners retire or leave the workforce,
specialist diagnostic knowledge, clinical judge-
ment and local system expertise may disappear

12

faster than they can be replaced, much of which
cannot readily be replicated within general
mental health services.’

The question is not whether specialist
services should replace mainstream provision—
they should not—but whether Aotearoa New
Zealand can retain sufficient specialist capability
to keep mainstream services confident, responsive
and equitable. Expertise is not a relic of the insti-
tutional era; it remains essential if people with
intellectual disability are to share in the benefits
of mental health reform.

Conclusion

The Roadmap is a welcome and necessary
document, and the case for intellectual disability
is not a case against it—it is a case for complet-
ing it. Each of its commitments—earlier access,
effective crisis response, cultural responsive-
ness, a system that reaches those with the highest
needs—applies with particular force to people
with intellectual disability, precisely the group for
whom the system most often fails to deliver them.

Making this population visible requires action
across policy, data, accountability and work-
force development. Intellectual disability should
be explicitly identified within implementation
plans, routine reporting and service accountability
mechanisms, while specialist capability must be
sustained to support both mainstream and
specialist care. Universities, professional colleges,
employers and registration bodies also have a
role in ensuring future clinicians develop the
competencies needed to deliver equitable mental
health care.

None of this requires rebuilding the institu-
tions that caused such harm. It requires only
that a system committed to equity extends that
commitment to a population that has too often
experienced the opposite. Equity is ultimately
tested not by how well a system serves the popu-
lations it readily recognises, but by its willingness
to notice, count and respond to the people whose
needs have long sat at the margins of policy
and service design. For people with intellectual
disability and co-occurring mental illness—the
people a system finds hardest to see—becoming
visible is not a special request. It is the minimum
requirement of a mental health system that seeks
to be equitable.
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When expectations clash:
understanding the doctor-patient
relationship among first-generation
Chinese immigrants in New Zealand

Weilu Chen

ABSTRACT

AIM: This research aims to investigate how the expectations held by first-generation Chinese immigrants influence their relationships
with doctors. It identifies barriers and opportunities for enhancing the doctor-patient relationship (DPR) in culturally diverse contexts
and offers insights for developing culturally sensitive health promotion strategies.

METHOD: In-depth interviews were conducted with 11 participants in this study, from 7 August 2023 to 10 November 2023, to examine
the medical experiences and perceptions of Chinese immigrants regarding their relationships with doctors.

RESULTS: The results revealed a persistent gap between what participants had come to expect from healthcare in mainland China
and what they encountered in New Zealand. This misalignment—spanning expectations regarding decision making, guanxi-based
networks (social connections often leveraged for better service), clinical practices and treatment approaches—frequently led to
dissatisfaction and, over time, a strained DPR.

CONCLUSION: This study underscores the role of cultural and systemic factors in shaping patient expectations and medical experiences,
thereby influencing the DPR. It emphasises the need for healthcare services that are culturally sensitive and responsive to the prior
experiences and expectations of immigrant patients. These findings offer practical insights for enhancing cross-cultural communication

and strengthening the DPR in similar multicultural settings.

he dynamics of the doctor-patient rela-
tionship (DPR) are crucial for healthcare
outcomes. In New Zealand, the Chinese
population has grown significantly over recent
decades. In the 2023 Census, it reached 279,039
individuals (5.6% of the total population),
making them the fourth-largest ethnic group in the
country.! Despite this, the healthcare experiences
of Chinese immigrants, particularly their interac-
tions with doctors, remain poorly understood. A
key reason for this gap is the tendency to aggregate
data from various Asian nationalities into a broad
“Asian” category, which fails to capture critical
cultural differences that influence healthcare
expectations and behaviours.? Furthermore, there
is an under-representation of Asian communities
in health research and policymaking, alongside
gaps in culturally appropriate healthcare services.?
The term “immigrant” is used in this study to
emphasise long-term settlement in the host coun-
try context, rather than temporary or transitional
mobility. This is particularly appropriate for
examining DPRs, which are shaped by sustained
engagement with the healthcare system.

Although there are no documented widespread
conflicts between Chinese immigrants and their
doctors in New Zealand, studies show they have
much lower rates of enrolment with primary health
organisations and access primary healthcare
services less frequently compared with other ethnic
groups.?® Additionally, Chinese immigrants report
lower satisfaction with the medical care they
receive and are less likely to recommend it to others
in need of similar treatment, compared with
other ethnic groups. 3 They also report the lowest
level of life satisfaction among Asian groups
in New Zealand.* Existing research on Chinese
communities in New Zealand further highlights
persistent unmet healthcare needs and structural
inequalities in service access. Studies point to
growing demand for healthcare—particularly
mental health services—alongside barriers such
aslanguage difficulties, cultural stigma and limited
culturally appropriate care.’ More critically, Chinese
populations remain marginalised in mainstream
health discourse, where misconceptions about
their needs contribute to their relative invisibility
in service design and delivery.® These findings
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suggest potential issues within the DPR for
Chinese immigrants, possibly related to cultural
differences and their challenges in integrating into
the New Zealand healthcare system.>® However,
as the DPR has not been explicitly studied within
the Chinese community in New Zealand, these
interpretations remain speculative.

The DPR is a critical component of healthcare,
with productive relationships forming when
patients’ expectations are met and respected.’
O’Connor et al. differentiate between two types of
consumer expectations: one that reflects what is
likely to occur and another that reflects what con-
sumers believe should happen.® This study adopts
the latter, which describes patients’ expectations
as “beliefs or attitudes that interact with perceived
occurrences to produce care-related evaluations”.?

As recognition of the importance of under-
standing patient expectations grows, numerous
studies have explored various aspects of these
expectations, from general views on healthcare
accessibility to specific expectations regarding
healthcare providers’ interpersonal and clinical
skills.!® Previous studies have also highlighted how
cultural differences shape patient expectations.!!
However, findings from other populations may
not directly apply to Chinese immigrants, given
the distinct socio-cultural contexts of this group
and the particular dynamics of the healthcare
system in China.

Chinese communities in New Zealand are not
homogeneous. They include individuals with
diverse migration histories, regional origins,
linguistic backgrounds (e.g., Mandarin, Cantonese
and other dialects) and consequently varied
healthcare needs and preferences. Such dif-
ferences may shape healthcare expectations,
communication styles and medical experiences.
Consequently, this study focusses on a more
defined sub-group, first-generation immigrants
from mainland China, which allows for a more
focussed analysis and reduces heterogeneity.
First-generation immigrants—adults who migrate
from one country to another'>—tend to experience
lower levels of acculturation than second-
generation immigrants or those who migrated
before adulthood, largely due to more recent
migration and language barriers.!® Therefore, the
findings of this study should not be generalised to
all Chinese populations in New Zealand.

Against this background, this study examines
how healthcare-related expectations among first-
generation Chinese immigrants influence their
relationship with physicians. It identifies barriers
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and opportunities for improving the DPR in cul-
turally diverse contexts and informs culturally
appropriate health promotion strategies.

Method

In-depth interviews were conducted between 7
August 2023 and 10 November 2023. This method
was selected to obtain comprehensive insights
and detailed information from participants.*
Ethics approval was granted by the University of
Canterbury’s Human Research Ethics Committee
(HREC: 2022/52) prior to participant recruitment
and data collection.

Data collection

As part of the author’s doctoral research,’ an
initial survey was conducted. Interview partic-
ipants were subsequently recruited from the
survey respondents using purposive sampling
(see Table 1 for eligibility criteria). At the end of
the survey, respondents were invited to follow the
researcher’s WeChat Official Account for interview
recruitment details and the information sheet.
All interviews were conducted in Mandarin, the
participants’ native language, to facilitate comfort
and encourage open and detailed responses.
They were held online via Zoom, Tencent Meeting
or WeChat Meeting, according to participant
preferences, and lasted 45 to 70 minutes.

A semi-structured interview guide was developed
with three key aspects: participants’ expectations
of doctors, their experiences during medical visits
and their perceptions of doctors and the healthcare
system. This structure enabled a comprehensive
exploration of participants’ healthcare encounters,
including initial expectations, practical experiences
and subsequent reflections on the DPR.

Data analysis

Data analysis was primarily inductive, while
informed by an initial conceptual framework
derived from the literature and interview guide.

After completing all interviews, the audio
recordings were transcribed verbatim into doc-
uments and checked for accuracy. Transcripts
were read through to develop familiarity, and
notes were taken on initial impressions, recurring
themes and interesting quotes. The data were
then imported into NVivo (Lumivero, version
20) for further analysis. All texts were written in
Chinese. Only quotes included in this article were
translated into English by the bilingual researcher.

Coding followed a structured qualitative

New Zealand Medical Journal
Te ara tika o te hauora hapori

2026 Jul 31;139(1639). ISSN 1175-8716
https://www.nzmj.org.nz/ ©PMA



ARTICLE

Table 1: Participant eligibility inclusion criteria.

17

Criteria Description

Immigration status

Participants must be first-generation immigrants from mainland China, having
immigrated as adults (=18 years old).

Legal status in New Zealand

Participants must be one of the following: 1) New Zealand citizen, 2) resident
visa holder, 3) permanent resident visa holder, 4) work visa holder (eligible for
2+ years), 5) student visa holder, 6) refugee or protected person.

Medical ter in New Zealand
edical encounter in New Zealan 12 months.

Have visited a doctor for their own health issues in New Zealand during the past

Medical profession/study

Not engaged in a medical profession or study.

Note: Individuals engaged in medical professions or study were excluded to ensure a lay perspective, as clinical training may

influence perceptions of the doctor-patient relationship.

approach, using open and axial coding.'* Open
coding identified meaningful segments of data,
while axial coding organised these into higher-
order categories by examining relationships
among codes.

Analysis was iterative and comparative,
involving continuous refinement of codes and
categories across transcripts. Final themes were
developed through repeated cross-case compar-
ison, capturing patterns that extended beyond
initial conceptual expectations and reflecting
context-dependent dynamics.

Data reporting

Quotes presented in the results were selected
through a systematic and reflexive process to
ensure they illustrate broader thematic patterns
rather than isolated instances. Following estab-
lished strategies in qualitative research,'” the
entire dataset was actively examined for negative
cases—participant accounts that diverged from or
nuanced dominant patterns—to reduce the risk of
presenting an overly uniform or decontextualised
narrative. The final quotes were selected for their
interpretive richness and ability to contextualise
participants’ experiences.

This study does not aim for statistical gener-
alisability. Instead, the findings are presented to
support transferability, allowing readers to assess
the extent to which the insights may resonate
with or be applicable to their own contexts.

Results

Fourteen people responded to the recruitment

message, with three declining participation. The
final sample consisted of 11 participants (eight
female, three male), with a mean age of 40.64
(range 25-66). Of these, 54.6% (n=6) had a bach-
elor’s degree or higher and 36.4% (n=4) reported
having a chronic illness. In addition, approximately
82% (n=9) of the participants reported living,
working or studying in New Zealand for over 3
years. They were recruited from four locations
across New Zealand, specifically Wellington,
Christchurch, Palmerston North and Queenstown.
See Table 2 for detailed demographic information.

1. Reluctance to participate in medical
decision making

This theme explores participants’ varying
levels of engagement in medical decision making
and its implications for the DPR. Overall, many
participants described a preference for doctors
to take the lead in clinical decision making;
however, accounts were not uniform, and some
variation was observed across participants.

Reliance on doctors’ expertise

Many participants emphasised doctors’ exper-
tise as central to the DPR and expected doctors
to take responsibility for final clinical decisions.
For example, one participant stated that they did
not view shared decision making positively, as
“the key point is his [doctor’s] expertise” (male,
32). Another similarly expressed a preference
for physician-led decision making, noting, “I
would, instead, have doctors make the decision
directly, based on their expertise” (female, 34). In
addition, modern diagnostic technologies were
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Table 2: A summary of interview participants.
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Socio-demographic characteristics

Chinese immigrants (n=11)

Age Ranging from 25 to 66
18-29 18.1% (n=2)
30-39 45.6% (n=5)
40-49 9.1% (n=1)
50 and above 27.3% (n=3)
Mean (SD) 40.64 (14.56)
Gender

Male 27.3% (n=3)
Female 72.7% (n=8)
Education level

High school or below 18.1% (n=2)
Some college 27.3% (n=3)
Bachelor’s degree 27.3% (n=3)
Master’s degree or doctorate 27.3% (n=3)
Chronicillness

With chronicillness 36.4% (n=4)
Without chronic illness 63.6% (n=7)
Length of stay in New Zealand

Less than 1 year 0

1-3years 18.2% (n=2)
More than 3 years 81.8% (n=9)

seen as reinforcing doctors’ competence and
participants’ trust in their decisions. As one
participant explained, “I prefer to follow the
doctor’s advice... More importantly, today,
numerous advanced diagnostic and therapeutic
tools aid in the assessment and treatment of
diseases” (female, 31).

Cultural differences and doctors’ uncertainty
Some participants described challenges in com-
municating health beliefs shaped by traditional
Chinese medicine (TCM), which were often not
shared or fully understood in the New Zealand
healthcare context. One participant described
difficulties in expressing culturally grounded
explanations of illness, such as “internal heat”
(a TCM concept referring to an imbalance of
internal energy) (male, 32). In some cases,

difficulties in communication were also linked
to perceived uncertainty in clinical decision
making. For example, one participant reflected
on a consultation in which the GP appeared
uncertain and sought the patient’s input, noting,
“T have gout... My GP [general practitioner] asked
me what to do. I suggested taking half a dose, and
he agreed. It feels like the GP relies too much on the
patient for decisions” (female, 66).

Indifference to shared decision making

For some participants, shared decision making
was not actively sought and was perceived as a
procedural requirement rather than a meaningful
practice. One participant noted, “I am indifferent
about participating or not.. Them [doctors]
involving me in decision making is just part of their
job requirements, I think” (female, 31). However,
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other participants expressed discomfort when
required to make decisions without sufficient per-
ceived expertise. As one described, “It’s frustrating
when they [doctors] seem unsure or when I have
to make decisions I'm not qualified for” (female,
34). Overall, responses to shared decision
making varied across participants depending on
expectations of professional authority and clinical
responsibility.

2. The lack of guanxi (X %) based
medical connections with doctors

This theme reflects participants’ experiences of
the absence of guanxi-based relationships in New
Zealand and its perceived influence on health-
care interactions. Guanxi refers to interpersonal
connections characterised by ongoing exchanges
of favours and mutual obligations to assist
when requested, distinguishing it from simple
interpersonal relationships.’® In China, guanxi-
based networks permeate society and shape its
relationship-oriented structure, extending from
close family to wider circles of friends and
acquaintances.

Doctors with guanxi vs doctors without guanxi

Many participants described guanxi in China
as enabling more personalised and familiar
interactions with doctors, often involving
extended consultation time and tailored advice.
One participant explained that access to known
doctors provided reassurance through multiple
trusted opinions, as having “multiple opinions
from guanxi doctors helps you feel confident about
the diagnosis and treatment” (male, 25).

This personalised care through guanxi con-
trasted sharply with participants’ experiences
in New Zealand. First-generation immigrants
reported a lack of such networks, and the health
system emphasises equity,®® making guanxi
largely irrelevant.

“In-group” members vs “out-group” members

In the absence of guanxi networks in New Zea-
land, some participants reported relying heavily
on Chinese community networks for health infor-
mation, suggesting that trust was often shaped
through in-group social ties rather than direct
clinical relationships with out-group healthcare
providers. Social identity theory explains this
tendency by proposing that individuals derive
part of their self-concept from group membership,
where an in-group refers to the group with which
an individual identifies and an out-group refers
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to those perceived as different.? However, this
reliance also introduced variability in perceptions,
as second-hand accounts sometimes reinforced
uncertainty or anxiety. For instance, one partici-
pant noted, “When I visited the hospital a couple of
days ago, the doctor said there was nothing wrong
with me. However, after considering the incidents
I had heard, I couldn’t help but think that there is
probably little hope in the hospitals here. I do not
have much confidence in the doctors here” (female,
64).

3. Differences in healthcare systems: no
comparison, no harm

Comparisons between Chinese and New
Zealand healthcare ran through the interviews.
Participants frequently talked about differences
in efficiency, diagnostic practices and treatment
expectations. Some of them used the phrase “no
comparison, no harm” to reflect their views.

Diagnostic expectations and conflict

Many participants expressed expectations for
extensive diagnostic testing, a norm shaped by
prior experiences in China. When tests were not
used, particularly in cases involving uncertainty
or discomfort, frustration surfaced. As one
participant put it, “I am feeling uncomfortable in
my head. Actually, in China, wouldn’t I get a CT
scan? However, my GP did not recommend that 1
get a CT scan. Oh, this is frustrating” (female, 60).
For some, laboratory tests provided objective
and quantifiable data essential for accurate
diagnosis, monitoring and treatment decisions.
One said, “It should not rely solely on doctors’
personal experiences for judgment. They should
utilise diagnostic devices” (female, 31).

Conflicts between patients’ expectations and
GP services

Some participants expressed dissatisfaction
when GP consultations did not align with expec-
tations of active intervention or treatment. One
recalled, “When I visited the GP about my hair loss,
he considered it normal for my age. He said, ‘Hair
loss is not a problem; it is pretty normal” (male,
32). Comparing this to care in China, he noted,
“The doctor [in China] diagnosed me with male
pattern baldness and prescribed medication... The
difference is too significant. I am unsure if it was
because of his lack of medical skills.” For some, GPs
came to be seen as providers of reassurance and
basic care rather than intensive treatment. As one
stated, “The role of a GP is primarily to prescribe
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medications for free, so you do not pay for them out
of pocket. That is their role” (female, 32).

Conflicts between patients’ expectations and
the appointment system

Long waiting times for specialist referrals were
often described as a major source of frustration.
Some participants compared this unfavourably
with perceived faster access in China, with one of
them ultimately returning to China for treatment
due to delays, noting, “I saw my GP for gynaeco-
logical issues, who referred me to a specialist. After
waiting several months, I was told the doctor had
retired and was advised to see one in Wellington,
hours away... I went back to China for medical
treatment instead” (female, 31). Another referred
to a common saying in the Chinese community,
“Xiaobing Kao Tuo, Dabing Hui Guo” (/Mi4EHi, K
J% M E) (male, 29), literally meaning “put off minor
illnesses; return to China for major ones” to reflect
a response for these delays.

4. Differences in satisfaction between
Western medicine and TCM practitioners

Participants’ expectations of Western medi-
cine (WM) and TCM practitioners appeared to
influence their satisfaction. While concerns were
expressed about WM doctors, dissatisfaction with
TCM practitioners was less commonly reported.

Instant relief vs gradual improvement

Many participants turned to WM expecting
quick symptom relief, especially for acute
conditions. When outcomes did not meet these
expectations, some expressed dissatisfaction. For
example, one said, “When medications or procedures
failed to provide quick results, I felt disappointed
with my doctor” (male, 29). In contrast, TCM was
often viewed as more appropriate for chronic
conditions requiring gradual improvement, with
participants acknowledging the need for time and
persistence. As one stated, “I sought TCM treatment
for my arthritis, which includes acupuncture and
massage. I have been doing it for 2 to 3 months now.
There has been some improvement, but it takes
time and requires persistence. It won’t happen
overnight” (female, 53).

Limited interaction vs holistic advice

Many participants favoured TCM practi-
tioners for offering broader lifestyle and holistic
advice beyond symptom relief. By contrast, WM
consultations were often described as more
biomedical and symptom focussed. For instance,
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one said, “TCM practitioners provided me with
a lot of additional information... WM doctors
generally do not provide this level of detail. Even if
they do, it is usually just a simple mention like ‘get
plenty of rest’ or ‘drink more water” (female, 32).

Personal research vs professional guidance

Participants generally found it easier to access
information related to WM online, whereas TCM
concepts were often seen as more complex and
harder to navigate. These differences appeared
to shape how participants conducted their own
research and engaged with medical advice. “There
are many different herbs in a single dose of med-
icine... However, I can quickly gain information
online about WM diagnosis and drugs” (female,
64). As a result, they placed greater reliance on
the professional guidance of TCM practitioners,
while sometimes questioning the effectiveness or
decisions of WM doctors.

Notably, a small number of participants also
highlighted positive aspects of healthcare in
New Zealand. Some pointed to strengths in GP
services. As one remarked, “The advantage of GP
service is that GPs maintain long-term relationships
with patients, providing consistent care over time”
(female, 32). Another added, “My GP reminds me of
routine check-ups, vaccinations and other additional
services like screenings regularly” (female, 60).
Several valued the attentive manner of New Zealand
doctors. One participant described being taught to
use a breathing device: “He demonstrated it first,
then let me try. When I got it wrong, he just showed
me again. So patient, you know?” (male, 29). These
less common accounts indicate that not all expe-
riences of New Zealand healthcare were negative.

Discussion

This study reveals that the relationship between
Chinese immigrants and doctors in New Zealand
is shaped by disruptions to both cultural and
systemic expectations formed in their home
country.

Culturally, trust in professional authority, reli-
ance on guanxi-based networks and familiarity
with TCM strongly influenced how participants
interpreted medical interactions. Although shared
decision making is a key principle in Western
healthcare,? participants often viewed physician-
led decision making as appropriate, reflecting
norms shaped in China. However, this study
nuances earlier research portraying Chinese
patients as generally passive in clinical encounters.?
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Participants demonstrated more differentiated
and sometimes more active expectations regarding
decision-making involvement, suggesting ongoing
changes in contemporary Chinese healthcare cul-
ture. This may reflect the professionalisation of
medicine and advances in medical technology,
which have contributed to patients becoming
more informed, rational and expectation-oriented
healthcare users.?

This study found that the absence of guanxi-
based networks in New Zealand limited access to
trusted interpretive resources, reinforcing reliance
on in-group communication channels. Consistent
with prior research,” guanxi in China facilitates
access to preferred doctors and more person-
alised care, strengthening the DPR. However,
the absence of guanxi in the host context reshapes
expectations, with standardised and equity-
oriented care often perceived as impersonal. In
line with Wang,?* reliance on co-ethnic networks
further reinforces shared, and sometimes sceptical,
interpretations of host-country healthcare.

Moreover, consistent with prior research,?”
this study confirms that participants associated
TCM with more patient-centred communication,
emotional support and holistic care. Such rela-
tional qualities fostered stronger trust, even when
patients could not fully evaluate TCM diagnoses or
treatments. In contrast, while WM was preferred
for acute conditions, unmet expectations for rapid
relief often led to dissatisfaction. These differing
responses highlight how distinct epistemologies
and treatment logics shape trust in the DPR.

In addition, age did not significantly shape reli-
ance on doctors or preference for TCM, challenging
prior assumptions that older immigrants in New
Zealand are more likely to try traditional medical
methods® or that independence and autonomy
are highly valued among this population.?® Health
beliefs and healthcare habits carried from the
home country may be the more decisive factors.

Systemic expectations for timely, technologi-
cally supported care were often unmet in New
Zealand, reflecting misalignments between the
two healthcare systems. Accustomed to China’s
walk-in, commercialised and capacity-driven
system,? participants interpreted long wait times
and limited access as neglect. Consistent with prior
research,” tensions stemmed from mismatches
between participants’ prior experiences and the
practices of non-Chinese GPs. Expectations formed
within China’s efficiency-oriented system led par-
ticipants to view New Zealand care—characterised
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by limited diagnostics and gatekeeping structure
—as inadequate. Unmet expectations generated
frustration and eroded trust, and doctors often
bore the brunt.

This research underscores the interplay of
cultural and systemic factors in shaping the DPR
for Chinese immigrants. For healthcare providers,
this points to the need for culturally informed train-
ing that engages with patients’ communication
preferences, prior medical experiences and
health beliefs rooted in TCM. Culturally sensitive
education initiatives, delivered through trusted
channels such as language schools and community
organisations, may help bridge existing gaps in
understanding. At the system level, improving
accessibility, offering clearer guidance and
addressing inequalities linked to the lack of guanxi
networks could help strengthen trust and equity.
Community-based resources, including WeChat
groups (widely used online chat platform among
Chinese population for sharing information, asking
questions and mutual support) and community
liaison roles, may also support better engagement
and create a more responsive healthcare
environment.

Some limitations should be acknowledged.
First, the observed differences in satisfaction
between TCM practitioners and WM doctors, and
the influence of online health information on
these relationships, are derived from qualitative
data and therefore cannot be generalised. Further
quantitative research is needed to examine the
wider applicability of these patterns. Second, the
study relied on purposive sampling, which may
introduce selection bias and limit the represen-
tativeness of the sample. In addition, treating
“first-generation Chinese immigrants from main-
land China” as a relatively homogeneous group
may overlook internal differences in migration
background, socio-economic status, education
and other factors that may shape the DPR. Future
research should adopt more stratified sampling
strategies and incorporate sub-group analyses to
improve the robustness and explanatory power of
the findings.

This study sheds light on Chinese immigrants’
DPRs in New Zealand, emphasising the importance
of healthcare services that are culturally sensitive
and responsive to the prior experiences and expec-
tations of immigrant patients. These findings offer
practical guidance on enhancing cross-cultural
interactions between healthcare providers and
immigrant patients.
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Workforce profile of Health New
Zealand - Te Whatu Ora clinical nurse
specialists and nurse practitioners
working in the primary area of
cardiology between 2024 and 2025

Rebecca Eddington, Chris Aldridge, Melinda Copley, Sandra Hanchard, Erina Korohina,
Jennifer Roberts, Marian Tuitama, Jo Wickham, Robert N Doughty

ABSTRACT:

AIM: This study aimed to quantify the advanced nursing practice workforce status of clinical nurse specialists (CNSs) and nurse
practitioners (NPs) in adult cardiology specialties within Health New Zealand - Te Whatu Ora.

METHODS: A survey from the Cardiac Society of Australia and New Zealand was sent to all Health New Zealand - Te Whatu Ora
cardiology departments in September 2024 requesting a report of advanced nursing practice workforce full-time equivalent (FTE),
specifically roles that were CNSs or NPs. Aotearoa New Zealand population information was obtained from the Health New Zealand -
Te Whatu Ora populations web tool. Workforce ethnicity and age-related data were obtained from the health workforce information
programme. Advanced nursing practice workforce literature was sourced through website database searches and were compared
and critiqued.

RESULTS: All hospital districts provided data representing the first complete cardiac CNS/NP workforce dataset. Within Health New
Zealand - Te Whatu Ora there were 132 employees, of which 113 were CNSs and 19 NPs. The total FTE was 104.1, equating to 1.99
CNS/NP per 100,000 population. Significant geographic inequities were observed, with Central and South Island Regions notably
underserved. The workforce was older and largely mono-cultural.

coNcLusions: New Zealand has insufficient advanced practice nurses working in cardiology, compounded by inequitable distribution,
with some regions having minimal or no employed CNSs/NPs. The workforce is ageing and there are marked inequities in Maori and
Pacific representation and senior workforce distribution. Targeted workforce strategies are required to strengthen, integrate and fully
utilise advanced nursing practice within cardiac models of care, particularly in high-need populations and areas of unmet demand.

ardiovascular disease remains a leading cause

of mortality and morbidity in Aotearoa New

Zealand, particularly among Maori and Pacific
populations.! Optimal cardiac care requires co-
ordinated diagnosis, risk factor modification, timely
interventions and long-term multidisciplinary team
management across a continuum of healthcare
settings.

Within a multidisciplinary model of care, clinical
nurse specialists (CNSs) and nurse practitioners
(NPs) play a pivotal role. Their advanced clinical
expertise contributes to reduced morbidity,
mortality and hospital readmissions, resulting in
improved patient outcomes and more efficient
use of specialist resources.? However, effective
workforce planning has been constrained by the
absence of nationally consistent data describing
the size, scope and distribution of the cardiac CNS

and NP workforce across New Zealand. Existing
reports provide only partial insights, often limited
to specific service areas such as heart failure or
primary care NPs. No comprehensive national
dataset encompassing CNS and NP roles across all
cardiac specialties within Health New Zealand -
Te Whatu Ora currently exists.

This study presents the first national overview of
the CNS and NP workforce within adult cardiology
specialties employed by Health New Zealand - Te
Whatu Ora. Understanding of this workforce is
essential to identify service gaps, inform future
workforce development and guide planning for
equitable cardiovascular care.

Methods

A survey was distributed on behalf of the New
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Zealand Region of the Cardiac Society of Australia
and New Zealand (CSANZ) in September 2024
to nurse managers or clinical leads in all public
hospitals. The survey requested workforce infor-
mation including demographics and a report
of the number of CNS and NP staff employed in
the primary area of adult cardiology inpatient
and outpatient services by Health New Zealand
— Te Whatu Ora (this did not include paediatric
cardiac services). We requested the survey to
be completed by one person on behalf of their
hospital and returned via email. Data collection
occurred between 1 September 2024 and 1 May
2025. Responses were stored in an Excel database.

Data were analysed in Excel, with data
reported as total full-time equivalent (FTE), and
FTE/100,000 population for each district health
board (DHB). The New Zealand population data
were obtained from the Health New Zealand — Te
Whatu Ora populations web tool.? To calculate FTE
per 100,000 population the following calculation
was used: number (x=total FTE) divided by (y=
total population) x 100,000.

Workforce ethnicity and age-related data were
obtained from the health workforce information
programme (HWIP); these were identified by
primary area of work (medicine, cardiology and
surgery, cardio-thoracic surgery) and/or job title
search (cardiac and cardio) as of September 2024.°
There are two standard classification levels of
ethnicity data used by Stats NZ Tatauranga
Aotearoa (Stats NZ) and the Ministry of Health
- Manatt Hauora for collecting and reporting
ethnicity information. Level 1 includes five major
aggregated ethnic groups, while Level 2 breaks
down these groups into more specific subcategories.
The usual recommended ethnicity classification
when interpreting health-workforce or health-
related data is Level 2. However, Level 1 data were
provided by HWIP to ensure anonymity given the
low volume of the dataset. HWIP utilises a total
response approach when collecting ethnicity data,
in alignment with best recommended practice.*
For this survey, specialty clinical nurses were
excluded due to data integration challenges.

In this report, we acknowledge Maori as tangata
whenua and affirm Te Tiriti o Waitangi as the
foundational document obliging the Crown to
uphold a sincere commitment to Maori health
and equity of outcomes. We also acknowledge
the whakapapa links and ancient connections
between Maori and Pacific peoples as Tangata o Te
Moana-nui-a-Kiwa, recognised in Health Quality
& Safety Commission Te Taht Hauora review of

25

Pacific health in New Zealand.® We acknowledge
this special relationship between Maori and
Pacific peoples, particularly in collective efforts
to advocate for equitable health outcomes and
a shared commitment to upholding Te Tiriti,
while taking due care to avoid homogenisation of
distinct needs and requirements in models of
care. We use the term Pacific with respect and
recognition of the rich diversity of the distinct
groups it represents, and the need to support
Pacific-focussed workforce planning to achieve
equitable outcomes.

Results

Responses were received from all hospital
districts in New Zealand and every role in the
inclusion criteria was accounted for. There were
a reported 132 employees across all the districts,
comprised of 113 CNSs and 19 NPs. The total
contracted FTE was 104.1, equivalent to 1.99 CNS/
NP per 100,000 total population. FTE was greatest
in the Northern and Midland Regions (2.40 and
2.37 FTE/100,000 population) and lowest in the
Central and South Island Regions (1.86 and 1.10
FTE/100,000 population) (Table 1).

Regional variation in CNS and NP FTE also was
evident across hospital districts (Table 2, Figures
1 and 2). Detailed comparison between hospital
districts would need to consider the geographical
location and area of the population and the specific
services provided in each DHB, including those
providing regional or national cardiac services,
which was beyond the scope of the survey. However,
there is clear variation across the country, which
is best reflected in the total FTE/100,000 popula-
tion data that range from 4.05/100,000 population
in Auckland to the lowest 0.72/100,000 population
in Canterbury (Table 2).

Analysis of the workforce data shows a largely
mono-cultural nursing workforce that does not
reflect the population it serves. Maori nurses
comprise 8.3% of employees, significantly below
their proportion of the New Zealand population.
Pacific representation was suppressed (see
Methods), reflecting a very small Pacific workforce,
another concerning area of under-representation.
Asian CNSs and NPs account for 14.4% of employees
and 15.3% of FTE, while CNSs and NPs in the
uncategorised “other” ethnicity group make up the
majority of the workforce (71.2% of employees and
69.2% of FTE). These patterns show a workforce
that does not reflect the diverse ethnic composition
of the communities served, particularly for Maori
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Table 1: Clinical nurse specialist and nurse practitioner FTE/100,000 for total population and by region between

2024 and 2025.
Region of New Zealand FTE/100,000 population
All of New Zealand 1.99
Northern 2.40
Midland 2.37
Central 1.86
South Island 1.10
Central without NM 1.82
South Island without NM 1.00

FTE = full-time equivalent; NM = Nelson-Marlborough.
Nelson-Marlborough aligns within Health New Zealand - Te Whatu Ora with the South Island; however, established referral
pathways for tertiary care still exist with Wellington (Central), so due to this overlap the Central and South Island data are

presented with and without Nelson-Marlborough.

Table 2: Clinical nurse specialist and nurse practitioner FTE by DHB in New Zealand between 2024 and 2025.

Clinical nurse specialist (CNS) Nurse practitioner (NP) CNS/NP combined
FTE FTE/100,000 pop FTE FTE/100,000 pop FTE/100,000 pop
Northland 5.0 2.45 0.9 0.44 2.89
Waitemata 11.6 1.79 1 0.15 1.94
Auckland 18.3 3.72 1.6 0.33 4.05
Counties Manukau 7.1 1.14 2.8 0.45 1.59
Waikato 12.0 2.62 0 0 2.62
Bay of Plenty 2.8 1.00 1.5 0.54 1.54
Lakes 2.7 2.25 0 0 2.25
Tairawhiti 0 0 1.8 3.42 3.42
Taranaki 1.6 1.24 1.8 1.40 2.64
Hawke’s Bay 3.7 2.00 2 1.08 3.09
Whanganui 0.45% 0.64 0.45% 0.64 1.28
MidCentral 0.5 0.26 2.8 1.45 1.71
Wairarapa 0.6 1.17 0 0 1.17
Hutt Valley 3.2 1.97 0 0 1.97
Capital and Coast 4.6 1.41 0 0 1.41
Nelson-Marlborough | 2.7 1.61 0 0 1.61
West Coast 0.8 243 0 0 2.43
Canterbury 3.8 0.57 1.0 0.20 0.72
Southern 5 1.39 0 0 1.39

*Whanganui has 1 NP and 1 CNS, with 0.45 FTE of each position dedicated to cardiac services.
FTE = full-time equivalent; DHB = district health board.
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and Pacific peoples, reinforcing ongoing inequities
in representation across the sector.®

The age distribution of the nursing workforce
shows a strong concentration in mid- to late-
career age groups, with approximately 50% of
employees and of contracted FTE being above the
age of 50 (52.2% and 52.9% respectively; Table 4).
In contrast, approximately 15% of employees and
of contracted FTE are aged below 35 years (15.9%
and 15.4% respectively; Table 4). Overall, these
data show an ageing workforce profile that poses
future sustainability and succession risks.

Cardiac NP workforce data from HWIP
dataset

Due to low numbers and to ensure confidenti-
ality these numbers are not reported.

27

Discussion

The data reveal an unevenly distributed
cardiac CNS/NP workforce that falls short of
international and local benchmarks. An adequate
and appropriately distributed workforce provides
the foundational structural requirement for the
provision of high-quality care. Without this, any
attempts to measure or benchmark quality is
hindered. When service demand far outweighs
workforce capacity, the proportion of eligible
patients who are seen is significantly smaller than
what is required, undermining the delivery of
high-quality cardiac care for all New Zealanders.
This shortfall has direct clinical and economic
implications, contributing to delays in diagnosis,
initiation and optimisation of guideline-directed

Table 3: Combined cardiac clinical nurse specialist and nurse practitioner workforce ethnicity in New Zealand

between 2024 and 2025.
Ethnicity Employees Contracted FTE
Maori 8.3% 9.1%
Asian 14.4% 15.3%
Other 71.2% 69.2%
Pacific Suppressed Suppressed
Unknown 3.8% 3.9%

FTE = full-time equivalent.

Table 4: Combined clinical nurse specialist and nurse practitioner data by age group in New Zealand between 2024

and 2025.
Age group Employee count % Contracted FTE %
25-29 4.5% 4.2%
30-34 11.4% 11.2%
35-39 9.8% 10.7%
40-44 12.1% 12.3%
45-49 9.1% 1.7%
50-54 15.9% 15.6%
55-59 13.6% 14.7%
60-64 15.9% 16.4%
65-69 6.8% 6.2%
>=70 Suppressed Suppressed

FTE =full-time equivalent.
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Figure 1: Combined CNS/NP FTE per 100,000 population working in the primary area of adult cardiology, employed
by Health New Zealand — Te Whatu Ora. Orange = Whanganui has 1 NP and 1 CNS with a total of 0.9 dedicated to

cardiac services (1.29 FTE per 100,000 population).

Regions

B rorthem | Te Tai Tokerou

B idiand | Te Manawa Taki

B central | Te karoa

B south Island | Te Waipounamu

CNS =clinical nurse specialist; NP = nurse practitioner; FTE = full-time equivalent.

therapy, and timely access to specialist cardiac
assessment and follow-up. Strong evidence shows
NP-led cardiac care improves outcomes and
results in cost savings for a health system.”

Benchmarking

There are no broadly published recommenda-
tions that define CNS/NP workforce capacity across
the full spectrum of adult cardiac subspecialties.
However, available international heart failure (HF)
guidance provides a useful minimum reference
point for this subspeciality alone: recommending
>2 FTE specialist nurses per 100,000 population
for heart failure reduced ejection fraction (HFrEF)
services alone, increasing to up to 4 FTE when
preserved ejection fraction (HFpEF) is included.?

In New Zealand, nearly half of regions operate
below 1.0 FTE for HF services, while the national
combined CNS/NP workforce across all cardiac
specialties is only 1.94 FTE per 100,000 population.®
This indicates a substantial workforce deficit and
limits the ability of services to deliver, measure and
benchmark care against international standards.

HF nursing workforce recommendations

HF provides the clearest international example
of the evolution toward nurse-led specialist models
of care and workforce benchmarking. European
Society of Cardiology (ESC) and American College
of Cardiology/American Heart Association quality
indicators emphasise early initiation and optimisa-
tion of guideline-directed medical therapy (GDMT) as
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Figure 2: Nurse practitioner employee FTE per region, working in the primary area of adult cardiology by Health
New Zealand — Te Whatu Ora. Orange = Whanganui has 1 NP with total of 0.45 FTE for cardiac services.

Regions

B vorthem | Te Tai Tokerou
B 1iciond | Te Manawa Takl
B centrol | Te karoa

. South Island | Te Waipounarmu

FTE = full-time equivalent.

key targets linked to improved patient outcomes.*®
The 2023 CSANZ NZ Heart Failure Working
Group Position Statement similarly reinforces that
equitable and timely GDMT delivery is contingent
on an adequately resourced and appropriately
trained specialist nursing workforce, an area in
which New Zealand remains significantly under-
resourced.!

With expanding pharmacotherapy and disease-
modifying therapies, HF management has become
increasingly complex, with growing patient
volume and clinical acuity requiring specialist
input.’? International guidance highlights the
importance of rapid GDMT optimisation for
HFrEF.'213 Specialist cardiac nurses play a central
role in achieving this through frequent clinical

assessment, patient education, initiation and
titration of pharmacotherapy to target doses,
safety monitoring and multidisciplinary co-
ordination.'? While nurse-led HF programmes are
recommended in ESC guidelines and endorsed by
the CSANZ New Zealand Heart Failure Working
Group, New Zealand’s overall CNS/NP workforce
capacity of 1.94 FTE per 100,000 population
across cardiac services highlights a significant
resourcing gap and limits the ability to meet
contemporary guideline care.!!?

Equity and Te Tiriti

It is well documented that health professionals
can make significant contributions towards
achieving equity of outcomes through the delivery
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of culturally safe care; however, the need for
greater diversity within the workforce still needs
to be realised.'*'> One aspect of achieving equity
of outcomes is ensuring a culturally safe, diverse
health workforce that reflects the populations
most in need.'

Maori make up 17% of the national population,
yet hold only 9% of cardiac CNS roles; Pacific
peoples made up 8.9% of national population in
2023 and in this study,“ yet Pacific nurses are
nearly absent (to ensure data identity protection
this number cannot be published), highlighting the
near exclusion of Pacific nurses in senior cardiac
CNS and NP roles. These figures highlight that
~70% of the senior cardiac nursing workforce are
mono-cultural, herein defined as “other” ethnicity,
which is dominantly nurses of NZ European
ethnicity, reinforcing dominant cultural perspec-
tives. A recent study of Maori and Pacific patients’
and whanau experiences of heart healthcare made
a strong recommendation for a workforce that is
representative of the population it serves to provide
culturally safe care and to improve equitable
health outcomes.’® The mismatch between the
burden of cardiovascular disease carried by Maori
and Pacific peoples and their lack of visibility
in advanced nursing roles reflects a system that is
misaligned with both the Pae Ora (Healthy Futures)
Act 2022 and Te Tiriti o Waitangi, requiring a health
system that delivers equity in access, experience
and outcomes. This under-representation places
additional pressure on existing Maori and Pacific
nurses to provide cultural guidance and expertise
alongside their clinical responsibilities. Advancing
systemic cultural change often depends on key
individuals within organisations to drive efforts
forward, risking burnout and retention of Maori
and Pacific nurses.!”18

Geographic variation

There are marked discrepancies in the
distribution of the CNS and NP workforce between
the North and South Islands. The South Island
comprises 24% of the population but only 13% of
CNS/NP FTE and 6% of NP roles.

Interpreting geographic data in isolation is
challenging; population need is shaped by multiple
factors, including age demographics, deprivation,
ethnicity, rurality and access to specialist services
such as cardiology, though this complexity does
not explain the significant imbalance between
the two islands. Tertiary centres may also require
higher FTE allocations due to the complexity and
volume of services they provide. In contrast,

30

smaller secondary or primary care centres may
have fewer senior medical officers (SMOs) on site,
which can shift greater clinical responsibility to
NPs and CNSs. For example, Tairawhiti has 1.8
cardiac NPs (3.4 per 100,000 population) and no
resident cardiologist, illustrating how workforce
models have adapted to meet local service gaps.

An ageing workforce

The high proportion of CNS and NP staff nearing
retirement age signals a looming workforce gap,
with nearly 40% of FTE held by clinicians over
55 and more than 20% over 60. This represents a
significant risk to service continuity, the impending
loss of experienced advanced practice nurses jeop-
ardises the continuity of institutional knowledge,
clinical leadership and advanced assessment and
diagnostic capability. A recent similar survey of
Health New Zealand - Te Whatu Ora cardiologists
demonstrated a similar ageing demographic.'® The
ageing cardiovascular workforce in New Zealand
increases vulnerability to sudden staffing shortages,
amplifying existing pressures on already thinly
distributed services.

Implications for practice integration and
workforce planning priorities

Across New Zealand, we posit that all regions
operate below the CNS/NP FTE required to provide
timely and co-ordinated cardiac care. Addressing
this shortfall requires a national CNS/NP workforce
strategy with explicit population-needs-based FTE
targets that reflect cardiovascular disease burden,
deprivation, ethnicity, rurality, tertiary service
demand and access to cardiologists.

Investment should prioritise regions with the
greatest unmet need, including the markedly under-
resourced Central and South Island Regions. The
under-representation of Maori and Pacific nurses
in CNS/NP roles, despite these communities expe-
riencing the highest burden of cardiovascular
disease, highlights systemic workforce imbalance
and breaches of equity obligations. Targeted
recruitment, mentoring, postgraduate support
and retention pathways for Maori and Pacific
nurses are critical to build culturally grounded
cardiac leadership and align with Te Tiriti, Pae
Ora and New Zealand Health Workforce Plan
expectations.?

Transitioning CNSs into NP roles provides
clear system benefit, with strong evidence that
NP-led cardiac care improves outcomes, reduces
hospitalisations and eases specialist waitlists.>%
Although the New Zealand Nurse Practitioner
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Training Support Scheme (NPTSS) funding
priorities have recently shifted towards primary
care, cardiovascular disease remains a major
burden on the healthcare system. Funded NP
roles within cardiac teams should be prioritised
to improve access to first-specialist assessment,
diagnostics, optimise therapy, strengthen service
sustainability and support primary care with
expert advice. At a minimum, every district
should have cardiac NPs integrated within the
model of care.

Recommendations

Development of a co-ordinated national cardiac
CNS/NP workforce strategy should occur, which
includes the following minimum components:

1. Set explicit FTE requirements

¢ Based on population need, deprivation,
ethnicity, rurality, tertiary demand and
cardiologist availability

2. Investment in cardiology NP pathways and
funded posts

o Prioritise investment through regional
business cases for cardiac NP pathways,
strengthening service capacity and
sustainability, while reducing first
specialist assessment, follow-up waitlists
and avoidable admissions, and enhancing
holistic patient care

o Accelerate CNS-to-NP development,
essential to protect clinical capacity with an
increasingly complex ageing population in
the context of rapid cardiac interventions
for this cohort

3. Strengthen Maori and Pacific leadership

¢ Develop and resource Maori and Pacific
leadership pathways across cardiac nursing,
including targeted recruitment, mentoring,
education and retention strategies, to build
cultural capability and support equity-
aligned service delivery consistent with Te
Tiriti o Waitangi

4. Embed succession planning

e Structured mentoring, clinical education and
supported succession into advanced roles
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are key to retaining specialist knowledge as
senior clinicians retire and maintain service
stability across regions

Limitations

This study has several limitations. NP-specific
ethnicity and age data could not be reported due to
HWIP suppression rules for low-volume datasets,
which limits the granularity of the analysis for this
sub-group. Specialty clinical nurses were excluded
because their roles could not be reliably distin-
guished within HWIP, potentially undercounting
some nursing roles. Workforce ethnicity data
were provided at Stats NZ Level 1 classification
to ensure anonymity; while necessary for privacy,
this reduced the ability to interpret variation
within specific Maori and Pacific ethnic groups.
Subspecialty-level role classification was not
collected; inclusion in future datasets would
improve the precision of national workforce
planning. Workforce definitions were based on
local reporting by hospital representatives and
job-title search strategies, which may not fully
capture newer or evolving models of care. Finally,
these data only represent national Health New
Zealand - Te Whatu Ora public hospitals and
do not include nurse specialists/practitioners
employed in primary care or private practice.

Despite these limitations, this represents the
most complete national dataset available on
cardiac CNS and NP roles, providing an important
foundation for future workforce planning and
equity-focussed investment.

Conclusions

This national survey demonstrates a critically
insufficient and inequitably distributed cardiac
CNS and NP workforce that is not aligned with the
burden of cardiovascular disease in New Zealand
and falls below international benchmarks. The
marked disparity between regions, particularly
the significant undersupply in the Central and
South Island Regions and profound under-
representation of Maori and Pacific nurses in
senior roles show deep structural inequities
in access to specialist cardiac care. These find-
ings highlight a workforce configuration that is
inconsistent with Te Tiriti o0 Waitangi obligations,
Pae Ora expectations, and the need for culturally
safe, equitable cardiac services.

The age profile of the workforce further
underscores the urgency for action, with a large
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proportion of senior clinicians nearing retirement
and limited succession pathways in place. Without
a strategic advanced nursing workforce plan
mandating population-needs-based CNS and NP
FTE across New Zealand, accelerated development
pathways for CNS-to-NP roles and targeted invest-
ment in Maori and Pacific nursing leadership, car-
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diovascular service provision will become critically
atrisk and existing inequities will widen. Strength-
ening cardiac CNS and NP capacity is therefore
not simply a resourcing priority, it is an essential,
immediate policy imperative for achieving
equitable, timely and high-quality cardiac care
across Aotearoa New Zealand.
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The Family Heart Study: rationale,
design and methodology

Hul Juan Lau, Anna P Pilbrow, Judith Thomson, Arielle Sulit, John Pearson, Chris MA
Frampton, Lynley Lewis, Andree Pearson, Allamanda Fa’atoese, Suzanne Pitama, Richard
Troughton, Vicky A Cameron

ABSTRACT

AIMs: The Family Heart Study (FHS) aims to identify genetic risk factors associated with strong personal and familial premature
cardiovascular disease (CVD) in Maori and non-Maori families in Aotearoa New Zealand, and to compare this high-risk cohort with
heart-healthy controls.

METHODS: Participants were recruited from Christchurch Hospital cardiology wards and Christchurch Heart Institute research cohorts.
Clinical data included blood pressure, anthropometry and questionnaires on medical history and lifestyle. Blood samples were
collected for genetic and biomarker analyses. Genotyping and deoxyribonucleic acid (DNA) methylation profiling were performed
using commercial cardiovascular arrays.

RESULTS: To date, 472 individuals have been screened, with 28 meeting strict inclusion criteria for documented personal and family
history of early-onset CVD. The cohort includes 25 NZ European and three Maori participants, with a mean CVD onset age of 46.6 years.
Most participants (75%) had a history of myocardial infarction, and the median number of affected first-degree relatives was two. After
quality control, 185,514 single-nucleotide polymorphisms and 454,608 DNA methylation sites were retained for downstream analyses.
CONCLUSION: The FHS represents a rare cohort with strong inherited susceptibility to premature CVD. Ongoing recruitment will

support investigation of genetic and epigenetic contributors to early-onset CVD in New Zealand.

ardiovascular disease (CVD) remains a

global health burden and a leading cause

of mortality and healthcare costs.! Aotearoa
New Zealand, despite its small population,
contributes disproportionately to global CVD-
related deaths, Disability-Adjusted Life Years and
expenditure.? Over the past seven decades, overall
rates have declined due to fewer late-onset cases,
but early-onset CVD—defined as onset before age
50 in men and 60 in women—is rising worldwide,®
a trend also seen in New Zealand with plateau-
ing prevalences of early-onset CVD.?2 Up to 75%
of premature cases are preventable with timely
intervention.*

CVD risk begins accumulating early, potentially
from age 20.5 Yet CVD risk assessments typically
start at age 40 or later. In New Zealand, screening
is recommended from age 45 for men and 55 for
women, with earlier assessment in higher-risk
groups, including Maori, Pacific peoples and
those from the Indian subcontinent.® Tools like
PROCAM, Framingham and the New Zealand-
specific PREDICT score incorporate clinical factors
including family history.” Recent studies suggest
that cardiac biomarkers such as troponins, N-
terminal  pro-B-type natriuretic  peptide

(NT-proBNP) and creatine kinase MB could
improve prediction.® Genetic risk scores (GRS)
may offer additional insights, particularly for
those genetically predisposed.® Only recently
have studies begun to evaluate the ability of GRS
to predict incident or recurrent CVD independent
of traditional risk factors.°

Family history reflects shared environmental
and genetic influences. Monogenic drivers of CVD,
such as cardiomyopathies, inherited arrhythmias
and familial hypercholesterolaemia (FH), are rare
in the general population but common in affected
families.!* Monogenic FH, for example, increases
CVD risk by up to 850%, often due to mutations
in LDLR, APOB or PCSK9.'? In contrast, polygenic
risk arises from many common variants, each
with a small effect, but collectively accounting
for 30-50% of CVD risk.!®* Many such variants are
in non-coding regions and may influence traits
like body mass index (BMI) or blood pressure via
unknown mechanisms. However, evidence of
many genetic influences has largely been derived
from Europeans.!* Some individuals from affected
families show no major risk factors or known
monogenic variants yet have high sub-clinical
disease burden.!> We hypothesise that these families
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carry i) a greater burden of common CVD-associ-
ated variants identified in recent genome-wide
association studies, or ii) a few rare variants with
a strong effect on risk, or iii) a combination of i
and ii.

This paper describes the rationale, design
and methodology behind the Family Heart
Study (FHS), and recruitment of the first 28 par-
ticipants. The FHS aims to investigate genetic
variation associated with cardiovascular risk
in New Zealanders with a personal and family
history of premature CVD. The study utilises
genetic, epigenetic, clinical, lifestyle and bio-
marker analyses to explore the complex relation-
ship between family history, cardiac biomarkers,
CVD risk factors and the risk of adverse clinical
outcomes. The broad themes of the proposed
research are to i) determine whether New
Zealanders with a personal and family history of
premature CVD have a greater burden of common
or rare CVD-risk single-nucleotide polymorphisms
(SNPs), and ii) determine whether genetic information
has the potential to improve cardiovascular risk
prediction in this group beyond established PRE-
DICT CVD risk scores.

Methods

Study participants

The FHS, led by the Christchurch Heart Insti-
tute (CHI), commenced in 2010 at the University of
Otago, Christchurch, New Zealand. Each recruited
individual represents a separate family. The study
was granted ethics approval from the Southern
Health and Disability Ethics Committee (ref: 2024
AM 2948).

Participants were selected through a variety of
screening strategies (Figure 1), including:

e screening emergency department admission
lists;

¢ phoning patients from existing cohorts
recruited by the CHI;

* screening the cardiac catheterisation lab
admission list, Christchurch Hospital; and

e enlisting coronary disease patients from
cardiology rehabilitation, Christchurch
Hospital.

Inclusion criteria

Volunteers who met the inclusion criteria were
contacted by phone and invited to attend a clinic
appointment. An individual had to meet all of the
following criteria:
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1. European or Maori ethnicity (self-reported
ethnicity of the participant and all four
grandparents);

2. experienced a documented (confirmed via
hospital or general practitioner medical
records) early-onset coronary event
(acute coronary syndrome or coronary
revascularisation) at <50 years in men and
<60 years in women;

3. had atleast one first-degree relative who
experienced a documented early-onset
coronary event fitting the same criteria
above; and

4. was able to provide signed informed
consent.

Exclusion criteria

Individuals were excluded if no documentation
was available confirming the age of onset and/or
history of coronary events in a first-degree relative.

Verification of medical history

A comprehensive process was undertaken to
verify the relative’s medical history. This involved
direct contact with the relative, thorough exam-
ination of medical records and communication
with general practitioners, including those over-
seas where necessary, to corroborate the reported
age at the time of the first cardiovascular event.

Participant withdrawals

Participants could withdraw at any time. No
participants have withdrawn to date.

Biological samples and research data for
FHS

Measurements of blood pressure, weight,
height and waist and hip circumferences were
recorded, and body composition analysis was
conducted using bioimpedance analysis.
Additionally, participants completed a volun-
tary questionnaire regarding personal and first-
degree family medical history and lifestyle
factors (Figure 2). All data are entered into a
secure, dedicated database. Participants were
asked to provide a blood sample (approximately
70mL) for the extraction and analysis of deoxy-
ribonucleic acid (DNA) and the measurement of
heart hormones, and other markers. Blood was
collected into chilled ethylenediaminetetraacetic
acid tubes, stored on ice and centrifuged under
standard conditions. Plasma was stored at -80
degrees Celsius at the CHI’s Health and Disability
Ethics Committee-accredited tissue bank.
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Figure 1: Flow diagram showing screening and enrolment for the Family Heart Study.
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Measurement of circulating biomarkers

Plasma levels of NT-proBNP,'¢ B-type natriuretic
peptide (BNP),'* N-terminal pro-atrial natriuretic
peptide (NT-proANP)" and atrial natriuretic
peptide (ANP)'® were measured in our laboratory
using well-established immunoassays.

DNA extraction and genotyping

Genomic DNA was isolated from 3mL stored
frozen whole blood or buffy coat samples using
an automated KingFisher® Flex 24 instrument
(Thermo Fisher Scientific, Waltham, United States of

America [USA]) and DNA isolation kits (Macherey-
Nagel, Diiren, Germany). DNA samples were
analysed for genetic variants, including but not
limited to SNPs, copy number variants and other
sequence variants, or altered DNA methylation, to
assess their association with CVD risk.
Genotyping includes techniques ranging from
analysis of individual SNPs via real-time quantita-
tive polymerase chain reaction (PCR), tolarge-scale
SNPs analysis using gene chip-based technolo-
gies, to whole exome or whole genome sequenc-
ing (including long-read nanopore sequencing).
To date, genotyping of approximately 200,000
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Figure 2: Flow diagram of data and sample collection for the Family Heart Study.
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SNPs of relevance to CVD has been performed
on DNA from 21 out of 28 FHS participants using
Cardio-MetaboChip genotyping arrays (Illumina,
San Diego, USA). The Cardio-MetaboChip is a
cost-effective, custom, genotyping array with a
high genotype call rate that is designed to detect
SNPs linked to traits associated with cardiovascu-
lar risk.'® The arrays use Infinium chemistry and
were run on an iScan instrument (Illumina) at
AgResearch, Invermay, New Zealand.

DNA methylation analysis

Genomic DNA samples (n=28) were bisulphite-
treated using EZ DNA methylation Gold Kits (Zymo
Research, Irvine, USA), using specific incubation
conditions for the Infinium Methylation Assay
(lumina). The Infinium HumanMethylation450
BeadChip array assesses methylation at over
450,000 cytosine-phosphate-guanine (CpG) sites
using two assay types.?’ Completeness of bisulph-
ite conversion was checked by PCR using specific
primers with the Zymo Research Universal Methyl-
ation Human DNA Standard and Control Primers
kit. Samples were run on HumanMethylation450
BeadChip arrays (Illumina) on an iScan instrument
(lumina) at AgResearch, Invermay, New Zealand.

Clinical outcomes

At recruitment, participants consented for the
research team to access their medical records,
obtaining prior medical history and medications
from hospital records. To evaluate the prognostic
power of genetic and other biomarkers under
study, the research team will follow partici-
pants’ health for up to 20 years through linkage
to administrative health data. Clinical outcomes
including hospital admissions, mortality and cause
of death data will be obtained from the adminis-
trative records of the Ministry of Health — Manata
Hauora and hospital medical datasets.

Clinical outcomes will be classified using Inter-
national Statistical Classification of Diseases and
Related Health Problems, Tenth Revision, Australian
Modification (ICD-10-AM) codes. In-hospital
procedures will be classified with Australian
Classification of Health Interventions codes. The
primary outcome is major adverse cardiac events,
defined as CVD events occurring after recruitment
according to the New Zealand PREDICT defini-
tion.” Secondary outcomes include fatal or non-
fatal acute coronary syndromes, fatal or non-fatal
heart failure, fatal or non-fatal stroke, cardiovas-
cular death and all-cause death. Cardiovascular
death will be defined by ICD-10-AM codes or death
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within 28 days of cardiovascular hospitalisation.

Healthy control cohort

The existing Healthy Volunteers (HVOL)
cohort* is available as a control group for match-
ing to the FHS. Participants (n=3,358, trial
registry ACTRN12605000448640) were randomly
selected from the Canterbury, New Zealand elec-
toral rolls. Participants were aged 24-97 years at
recruitment with no history of CVD. Participants
completed a health and lifestyle questionnaire.
Blood pressure, height, weight and waist and hip
measurements were documented. Blood samples
were taken at recruitment for neurohormone
and genetic analyses. The study was approved by
the Upper South A Ethics Committee (reference
no. CTY/01/05/062), and all participants provided
written, informed consent.

Within the HVOL cohort, 1,178 participants
with 10-year follow-up free of cardiovascular
events were genotyped using the Thermo Fisher
Axiom Precision Medicine Diversity Array (PMDA;
Thermo Fisher Scientific).

Coronary Disease Cohort Study (CDCS)

Another existing cohort, the CDCS,* comprises
participants (n=2,140) recruited from Christchurch
and Auckland hospitals between 2002 and 2009
following admission with unstable angina or
myocardial infarction. The cohort includes adults
aged 19-94 years with established CVD. Clinical
data and blood samples were collected at recruit-
ment for biomarker and genetic analyses. The
study was approved by the relevant ethics
committee (reference no. CTY/02/02/018), and all
participants provided written, informed consent.

A subset of participants (n=1,935) underwent
genotyping for inclusion in genetic analyses using
the PMDA. Among the genotyped CDCS partici-
pants, the cohort was stratified into three groups
for comparison with the FHS: i) patients with
premature CVD and self-reported family history
of premature CVD (“FHS-like”, n=49), ii) patients
with premature CVD without a family history of
premature CVD (n=495), and iii) patients with CVD
without a personal or family history of premature
CVD (n=1,391).

Statistical approach

SNPs data (approximately 200,000 variants
from the Cardio-MetaboChip) will undergo quality
control in PLINK software, including checks for
genotype and allele frequencies, missingness,
Hardy-Weinberg equilibrium (p<1x107%), sex
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concordance and poorly performing probes. SNPs
failing quality control will be excluded.

GRS for coronary heart disease and related
cardiometabolic traits will be sourced from the
Polygenic Score Catalog?® and computed using R.
Imputation of missing variants not captured by the
Cardio-MetaboChip will be performed using the
Michigan Imputation Server? or similar. The GRS
and allele frequencies in FHS participants will be
compared with healthy volunteers and patients
with CVD who do not have a family history of
premature CVD. Linear and logistic regression
will be performed to estimate the individual and
cumulative SNPs effect sizes for top-ranked SNPs,
adjusted for age, gender and established CVD risk
factors as appropriate.

Associations between GRS and clinical
variables (e.g., anthropometric traits, biomarkers,
outcomes) will be tested using linear regression
for continuous traits and logistic regression for
categorical traits, adjusting for age, sex and
ethnicity. The Cox proportional-hazards model
will be used to assess associations between
GRS and time-to-event outcomes (e.g., all-cause
mortality, cardiovascular death, myocardial
infarction and stroke). Univariate analyses (Chi-
squared, ANOVA) will be used for exploratory
comparisons.

Finally, participants may be screened for
monogenic variants associated with CVD. The
number of carriers among FHS participants will
be compared with subsets from the HVOL and
CDCS cohorts.

DNA methylation data will undergo quality
control and normalisation in GenomeStudio (Illu-
mina), with batch correction and probe filtering.
ANOVA (false discovery rate corrected) will be
used to assess differential methylation, and prin-
cipal component analysis will explore cluster-
ing patterns. Associations between methylation,
genotype, biomarkers and health outcomes will
be tested using linear and logistic regression,
Pearson correlations and Chi-squared tests. Path-
way analysis will be performed using Ingenuity
Pathway Analysis (QIAGEN, Hilden, Germany).

Results

Recruitment began in January 2010. Of 472
patients screened, 432 (91.5%) were excluded due
to ineligibility or lack of contact. Of the 40 eligible
individuals, nine declined and three were unable
to attend. The current cohort includes 28 partic-
ipants (Figure 1). Data and sample collection are
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shown in Figure 2.

Baseline characteristics

The baseline -characteristics of the FHS
are shown in Table 1. The cohort currently
includes equal numbers of males and females,
predominantly of European descent (89%).
The average age of CVD onset was 46.6 years,
and each participant had a median of two first-
degree relatives with early-onset CVD. Most
(75%) experienced myocardial infarction.
Common comorbidities included dyslipidaemia
(96%), hypertension (61%) and diabetes (25%).
The mean BMI was 28.4kg/m? and 14.3% were
current tobacco smokers.

Cardiovascular outcomes

Over a median 11.5-year follow-up, 19 par-
ticipants had 158 hospital admissions. Eleven
individuals accounted for 46 cardiovascular re-
admissions, including four for myocardial
infarction and 42 for angina.

DNA quality and quantification

DNA samples (mean=104+33ng/uL) had a
260/280 ratio of light absorbance (nm) of ~1.98,
indicating high DNA purity. Genotyping was com-
pleted for 21 participants and methylation profil-
ing for all 28.

Cardio-MetaboChip SNPs quality control

Of the 196,725 SNPs assayed, 11,211 were
excluded due to genotype failure, Hardy-
Weinberg deviation or alignment issues. After
filtering, 185,514 SNPs (94.3%) remained for
analysis (Table 2).

EPIC array DNA methylation quality
control

Quality control of 450K methylation arrays
retained 454,608 high-quality CpG sites after fil-
tering. All samples passed bisulfite conversion
and DNA quantity thresholds. Methylation dis-
tributions showed expected bimodal patterns.
Sex checks confirmed 100% concordance with
documented sex. Blood cell composition was esti-
mated using the Houseman method? for down-
stream correction.

Discussion

The FHS will investigate how common and rare
genetic variants contribute to premature CVD
risk in individuals with premature disease and a
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Table 1: Baseline characteristics of the Family Heart Study cohort.
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Total Female Male

N 28 14 14
Age at recruitment® 56.0£6.6 59.2+4.5 52.8+6.9

European 25 (89.3) 14 (100.0) 11(78.6)
Ethnicity ?

Maori 3(10.7) 0(0.0) 3(21.4)
BMI, kg/m?® 28.4+6.5 28.0+6.6 28.846.6
FFM, kg" 50.8+10.3 43.4%6.0 60.2+5.7
Diabetes mellitus type 2 7(25.0) 3(21.4) 4(28.6)
Hypertension ® 16 (57.1) 7 (50.0) 9 (64.3)
SBP, mmHg " 132.5+15.4 133.4+19.3 131.7£10.8
Hypercholesterolemia?® 27 (96.4) 13(92.9) 14 (100.0)
LDL cholesterol, mmol/L® 2.6+0.8 2.8+0.7 2.4+0.8
HDL cholesterol, mmol/L" 1.3+0.3 1.4+0.4 1.2+0.2
TC: HDL® 3.7£1.0 3.7+0.9 3.6£1.0
Lp(a), nmol/L¢ 30.6 [8.2-181.0] 18.3[8.1-171.2] 67.3[16.3-167.3]

ANP, pmol/L ©

20.8[17.3-28.1]

21.3[18.4-26.4]

20.8[17.2-29.5]

NT-proANP, nmol/L ©

0.5[0.4-0.7]

0.5[0.4-0.7]

0.5[0.3-0.6]

BNP, pmol/L ¢

5.7[3.9-8.8]

5.4[4.5-8.1]

6.0 [3.4-14.0]

NT-proBNP, pmol/L©

21.7[16.3-52.2]

21.1[17.1-46.0]

23.2[12.6-55.5]

history °

Exercise 4 20 (71.4) 8(57.1) 12 (85.7)
Never 15 (53.6) 8(57.1) 7 (50.0)
Smoking? Current 4 (14.3) 2(14.3) 2(14.3)
Ex 9(32.1) 4(28.6) 5(35.7)
BP-lowering medication * 28(100.0) 14 (100.0) 14 (100.0)
Lipid-lowering medication * 28 (100.0) 14 (100.0) 14 (100.0)
Antithrombotic medication ? 28(100.0) 14 (100.0) 14 (100.0)
eGFR, mL/min/1.73 m?® 75.3+11.9 68.9+7.6 81.6+£12.2
hsCRP, mg/L® 1.9+£2.3 2.9+2.7 0.8+0.9
First CVD age of onset® 46.6+7.9 48.6+10.1 44.5+4.2
Personal prior clinical Angina 20 (71.4) 10 (71.4) 10 (71.4)
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Table 1 (continued): Baseline characteristics of the Family Heart Study cohort.
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Myocardial infarction 21(75.0) 10(71.4) 11(78.6)
Stroke 3(10.7) 1(7.1) 2(14.3)

Years of follow-up © 11.5[11.4-11.9] 11.9[10.8-11.9] 11.5[11.4-11.9]
Angina 24 (85.7) 13(92.9) 11(78.6)

Family history of 2 Myocardial infarction 25 (89.3) 14 (100.0) 11(78.6)
Stroke 11(39.3) 5(35.7) 6(42.9)

ICD-10? Number of patients 11(39.3) 5(35.7) 6(42.9)

Family first CVD age of onset® 41.348.2 42.9+8.4 39.748.0

No. of family with premature CVD * 2.4£1.9 3.1+2.3 1.6+0.6

Values are ? n (%), ® meantstandard deviation or ¢ median [interquartile range]. ¢ Exercise is defined as at least 30 minutes of
moderate activity on 5 or more days of the week.
BMI = body mass index; FFM = fat-free mass; SBP = systolic blood pressure; LDL = low-density lipoprotein; HDL = high-density
lipoprotein; TC: HDL = ratio of total to high-density lipoprotein cholesterol; Lp(a) = lipoprotein(a); ANP = atrial natriuretic peptide;
NT-proANP = N-terminal pro-hormone of ANP; BNP = B-type natriuretic peptide; NT-proBNP = N-terminal pro-hormone of BNP;
eGFR = estimated glomerular filtration rate; hsCRP = high-sensitivity C-reactive protein; CVD = cardiovascular disease; ICD-10 =
International Statistical Classification of Diseases and Related Health Problems, Tenth Revision, Australian Modification—cardio-
vascular outcomes were defined using ICD-10-AM codes according to the New Zealand PREDICT definition.”

Table 2: Summary of SNPs quality control for the Cardio-MetaboChip dataset.

No. of SNPs
Assayed 196,725
Genotype failed 10,924
HWE failed 25
Mono-allelic 0
MAF 0
SNPs missingness 0
Liftover failed 262
Total removed 11,211
SNPs retained 185,514

SNPs = single-nucleotide polymorphisms; HWE = Hardy-Weinberg equilibrium; MAF = minor allele frequency.
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family history of CVD. It will provide a valuable
resource for assessing relationships between
genetic and epigenetic markers, biomarkers and
clinical outcomes.

This study is designed to evaluate and compare
the burden of known genetic risk markers across
cohorts, but numbers are not sufficient to identify
novel genetic variants.

A family history of CVD significantly elevates
risk, with first-degree relatives conferring 1.4-
2.5-fold higher risk, particularly when the onset
is premature.?® Risk increases with increased
number of affected relatives.?” Yet few studies
have examined the cumulative genetic burden
in this group,”® and none have assessed GRS in
individuals with both personal and familial
premature CVD.

In some families, genetic CVD risk arises from
rare monogenic variants, and in others from a
high burden of common variants. As previously
hypothesised, this risk may reflect rare, poly-
genic or combined genetic factors. By recruiting
one individual per family, the FHS is well posi-
tioned to explore both monogenic and polygenic
contributions.

Recruitment proved challenging. Many
potential participants lacked documentation of
relatives’ CVD events, particularly when these
occurred overseas. Despite significant efforts,
only 28 participants were enrolled over 3 years.
Non-response, potentially influenced by postal
contact methods, may also have introduced
selection bias. Additionally, the Cardio-Metabo-
Chip used for genotyping may not include recently
discovered CVD-associated variants, even with
imputation.

Recruitment to the FHS is currently paused due
to funding limitations, although ethical approval
remains in place to allow recommencement. The
current cohort represents an initial phase of the
study and is presented here to describe the data
collected to date and to support future funding
applications. The small sample size limits statis-
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tical power, particularly for sub-group analyses
and exploratory investigations. Future work may
include expansion of the cohort and integration
of multi-omics approaches, subject to funding
availability. Early-onset CVD was defined using
standard age thresholds, which are largely
derived from European populations and may not
fully capture earlier disease onset in other ethnic
groups. The low number of Maori participants
limits the ability to assess genetic risk within
Maori. Addressing these limitations would
enhance the reliability of study results and
provide more comprehensive insights into the
molecular pathways underlying genetic suscepti-
bility to premature CVD in New Zealand.

Participants underwent comprehensive
clinical and genetic assessment, including bio-
marker profiling and array-based genotyping
and methylation analysis. This enables integrated
analysis of genetic risk and its association with
CVD traits and outcomes. While clinical scores
assess short- to mid-term CVD risk, polygenic
scores may offer early, lifelong prediction.? The
FHS will allow investigation of their added value
for identifying high-risk individuals with strong
family history.

An initial screen for monogenic variants indi-
cated that these variants are poorly represented on
the Cardio-MetaboChip. To address this limitation,
collaborative work with Canterbury Health
Laboratories is planned to genotype monogenic
FH variants in our cohort. This approach will
enable more comprehensive evaluation of rare
inherited variants and allow re-assessment of
combined monogenic and polygenic genetic risk
in individuals with premature CVD and strong
family history.

In summary, the FHS provides a rare and
valuable resource for exploring the genetic basis
of premature CVD in New Zealanders with strong
familial risk, representing an initial cohort to
support future expansion and investigation.
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Epidemiology, clinical characteristics
and outcomes of patients with severe
traumatic brain injury treated by
emergency medical services in New
Zealand: a retrospective observational
study

Ben Jones, Bridget Dicker, Graham Howie, Kelly Jones, Irene Zeng, Andrew Swain, Aroha
Brett, Verity Todd

ABSTRACT

AIM: This study aimed to characterise the epidemiology, clinical features and outcomes of adults with severe traumatic brain injury
(sTBI) managed by emergency medical services (EMS) in New Zealand. Objectives included describing demographics, event and
clinical characteristics, estimating national incidence, and 30-day mortality.

METHODS: This retrospective observational study analysed EMS data from the Aotearoa New Zealand Paramedic Care Collection
(ANZPaCC) between 1 January 2020 and 31 December 2022. Patients aged =16 years with head injury and a Glasgow Coma Scale score
<8 were included. Descriptive statistics and age-standardised incidence rates were calculated by sex, ethnicity, age, rurality and socio-
economic deprivation.

RESULTS: EMS attended 630 sTBI patients over 3 years; most were male (n=430, 68.3%) and of European/Other ethnicity (n=398, 63.2%).
sTBI incidence was higher among Maori than non-Maori (44.5-68.7 versus 28.6-35.6 per 100,000 person-years). Younger adults (<45
years) had the highest rates. sTBIs in urban areas (n=485, 77%) and the most deprived quintile (n=213, 33.8%) were over-represented.
Falls (n=217, 34.4%) and road traffic incidents (n=196, 31.0%) were the leading mechanisms. Thirty-day mortality was 37.8% (n=238).
CONcLUSION: EMS working diagnoses of sTBI provide a valuable perspective on patient needs at the point of injury, capturing cases
that may be missed in hospital-based datasets yet still influence transport decisions, destination selection and tertiary healthcare
capacity. The data indicate that sTBI disproportionately affects Maori, younger adults, individuals living in socio-economically deprived
areas and urban populations, highlighting health inequities and the need for targeted interventions, informed service planning and

further research.

raumatic brain injury (TBI) is damage to the

brain tissue due to an external force, typically

caused by trauma to the patient’s head.! TBI
may result from blunt force, a penetrating injury,
rapid acceleration or deceleration or exposure to
blast waves, disrupting normal brain functions,
potentially causing temporary or permanent neu-
rological impairments.! A TBI can be categorised as
either mild, moderate or severe, though accurately
defining each type of brain injury is difficult. The
Glasgow Coma Scale (GCS) is a traditional tool
used by emergency medical services (EMS) to
categorise a TBI into one of these three severity
categories. The GCS assesses three aspects of the
brain: eye opening, verbal response and motor
response, which when combined create a GCS

score ranging from 3 to 15. Using the GCS, mild
TBI is classified as a GCS score of 14-15, moderate
TBI as 9-13 and severe TBI (sTBI) as 3-8.2

sTBI, the most life-threatening category of TBI,
is a critical global health issue associated with
high mortality and long-term disability.®* Incidence
rates of sTBI are particularly difficult to find in
the literature, but worldwide the overall annual
TBI (all types) incidence is estimated to be as
high as 69 million,* and it is the leading cause
of long-term disability in children and young
adults under 35 years old.’ In the United States
of America (USA) alone, approximately 1.7 mil-
lion people sustain a TBI each year.’ Of these, 1.1
million are treated and released from emergency
departments, around 235,000 are hospitalised and
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approximately 50,000 die annually.®> Moreover, an
estimated 124,000 individuals develop long-term
TBI-related disabilities.> Economically, the cost of
TBI, including acute care, rehabilitation, disability
compensation and lost productivity, is considerable,
costing the global economy an estimated US$400
billion per year.® However, the burden of TBI
extends beyond the individual. Due to its physical
and cognitive impairments as well as emotional
and social challenges,” it also affects families,
caregivers and society.?

New Zealand Trauma Registry data (2023/2024)
show that central nervous system injuries, including
sTBI, account for approximately 70% (n=120) of
major trauma deaths, with 212 total major trauma
patients presenting with sTBIL.° However, these
figures rely on in-hospital diagnostic tools, such as
computed tomography imaging and Injury Severity
Score calculations, which are unavailable to EMS.
This difference in diagnostic capability highlights
the need to characterise the EMS cohort with
working diagnoses of sTBL.® Further, we need to
understand the number of EMS-diagnosed sTBIs
here in New Zealand, because although some may
be misdiagnosed, they will be treated as such until
proven otherwise. Currently, this information is
not available, as only those with a confirmed diag-
nosis will be reported.

A critical phase in the management of acute
sTBI is the prehospital period, during which the
prevention of secondary brain insults, such as
hypoxia, hypotension and hypo/hypercarbia, is
paramount.'’® Although the prehospital phase
is clearly important, most studies focus on in-
hospital care, which leaves a gap in understanding
how early interventions by EMS impact sTBI
patients. Factors such as ambulance response
times and patient-specific characteristics (e.g.,
age, sex, ethnicity and socio-economic status)
likely contribute to patient outcomes. However,
these influences remain poorly characterised in
the literature, particularly within the context of
the New Zealand EMS system.

Prior to understanding the impact of prehospital
treatment and care, it is imperative to understand
the anticipated need at the point of injury, including
patients who influence destination choice, transport
burden and tertiary capacity but may be excluded
from in-hospital datasets. However, no nationwide
study has comprehensively examined the epide-
miology, clinical characteristics and outcomes of
patients with a working EMS diagnosis of sTBI
treated by EMS in New Zealand. To address this
gap, a retrospective, quantitative, observational
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study was conducted using 3 years of national
EMS data. The study aimed to describe the cohort’s
demographic, event and clinical characteristics,
as well as incidence and mortality rates.

Methods

Using the Aotearoa New Zealand Paramedic
Care Collection (ANZPaCC) dataset (which has
been previously described!!), this retrospective,
observational cohort study included patients
aged 16 years or older with a head injury and an
EMS-calculated GCS score of 8 or less, occurring
between 1 January 2020 and 31 December 2022.
Patients were excluded if they sustained a brain
injury due to drowning or hanging, or if they were
deceased upon EMS arrival. Though the clinical
care records of some New Zealand helicopter
emergency medical services (HEMS) are held
within the ANZPaCC dataset, no permissions were
sought to use this data; as such, any patient who
was cared for by HEMS was excluded.

Thismanuscript adheres to the STrengthening the
Reporting of OBservational studies in Epidemiology
(STROBE) standards.'? Ethical approval for this
study was obtained from the Northern B Health
and Disability Ethics Committee (HDEC), Aotearoa
New Zealand, Paramedic Care Collection (HDEC
reference: 2023 AM 13415).

New Zealand has a land area of 264,920 square
kilometres and a population of 5.2 million, of
which over 4.3 million live in an urban area.'s*
Two primary ambulance services operate in New
Zealand: Hato Hone St John, serving 90% of the
country, and Wellington Free Ambulance, covering
the remaining 10%. These services respond to
at least 500,000 incidents annually and operate
under the same clinical practice guidelines (CPGs)
that all EMS personnel follow.'s

Ambulances in New Zealand are typically
staffed by two clinicians with varying Authority to
Practice (ATP) levels, including emergency med-
ical assistants, emergency medical technicians,
paramedics, intensive care paramedics, extended
care paramedics and critical care paramedics
(CCPs). For major trauma cases such as sTBI, an
ambulance crew is usually supported by a CCP
operating from a separate vehicle. In rural or
remote settings, a HEMS crew is often deployed
to provide advanced care and expedite transport.

Demographic variables included patient age, sex,
ethnicity, socio-economic deprivation score and
rurality. Patient ethnicity was prioritised according
to the Ministry of Health - Manatti Hauora HISO
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10001:2017 Ethnicity Data Protocols.'® Ethnic
classification was coded at Level 1, including
European, Maori (the Indigenous population of
New Zealand), Pacific peoples and Asian/Middle
Eastern/Latin American/African (grouped as
Asian and MELAA). Residual responses such as
“don’t know”, “refused to answer”, “response
unidentifiable”, “not stated” and “other” were
grouped as “Other”.

Meshblocks created by Stats NZ Tatauranga
Aotearoa categorise each section of the country
as either Urban 1, Urban 2, Rural 1, Rural 2 or
Rural 3.7 Summarised as rurality, the category a
meshblock is assigned depends on that area’s
access to healthcare. Due to small numbers, we
have combined Urban 1 and 2 into a single group
called “Urban” and merged all Rural groups into
the group “Rural”.

Socio-economic deprivation was estimated
using the New Zealand Index of Deprivation 2018
(NZDep2018)*® with scores ranging from 1 (least
deprived) to 10 (most deprived top 10%), reported
as quintiles. This deprivation index takes into
account the patients’ income, employment status,
overcrowding and educational level. 2018 mesh-
blocks of the patients’ residential addresses were
utilised to determine their deprivation index.'®

Event variables included the mechanism of
injury and 30-day mortality. Time-based metrics
comprised two intervals: response time, defined
as the duration from when the emergency call
was answered at the call centre to EMS arrival
on scene, and alarm-to-hospital time, defined as
the duration from call answer to patient arrival at
the hospital. Median times for both intervals were
manually calculated.

The primary outcome variable was mortality
evaluated at 30 days in alignment with the Utstein
Trauma Template.'® The clinical variables analysed
were the patient’s first and last GCS score, their
first and last systolic blood pressure (SBP) and
their first and last respiratory rate (respiration rate
per minute) as reported by the treating clinicians.

Descriptive analyses of demographic, clinical
and outcome variables were conducted using
medians and interquartile ranges (IQRs) for
continuous data, and frequencies and percentages
for categorical data. Age-standardised and crude
incidence rates of sTBI per 100,000 person-years
were calculated using Health New Zealand - Te
Whatu Ora population data.*® To account for
potential differences in age structure, particularly
within the Maori population, age-standardisation
was performed using the World Health Organization
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(WHO) standard population for non-Maori and a
Maori-specific standard population. 222

Incidence rates were calculated for 2020, 2021
and 2022 and stratified by ethnicity (Maori versus
non-Maori), age (16-24, 25-44, 45-64, 65+ years), sex
(male, female), rurality (Urban, Rural) and socio-
economic deprivation (Q1-Q5). Ethnic categories
followed Ministry of Health — Manati Hauora
protocols, with non-Maori comprising European,
Pacific peoples, Asian and Other.?® Crude and
age-adjusted rates were expressed per 100,000
person-years and were calculated using standard
epidemiological formulas.

Results

Between 1 January 2020 and 31 December
2022, 630 adult patients with sTBI met the study
inclusion criteria (Table 1). Most were male (n=430,
68.3%), of European/Other ethnicity (n=398, 63.2%)
and urban residents (n=485, 77%). The highest
proportion occurred in the most deprived areas
(quintile 5: n=213, 33.8%).

Falls n=217, 34.4%) and road traffic incidents
(n=196, 31.0%) were the leading mechanisms of
injury (Table 2). Blunt trauma accounted for over
99% of cases, with only one instance of penetrating
injury. The median EMS response time was 8.9
minutes (IQR 5.8-14.1), and the median time from
call to hospital arrival was 62.8 minutes (IQR
41.7-98.4). Of the 630 patients, 30-day mortality
was 238 (37.8%).

A GCS score of 3 was the most common first-
and last-recorded score (first n=290, 46.0%; last
n=343, 54.4%). The SBP remained stable between
first and last assessments (137mmHg, IQR 120-
158 versus 135mmHg, IQR 120-158). Respiratory
rates were similarly consistent, with medians of
18 breaths per minute (IQR 12-24) initially and 16
(IQR 12-20) at final assessment (Table 3).

Over the 3 years of this study, Maori experienced
higher crude incidence rates of sTBIs than non-
Maori (Appendix Table 1 and Appendix Figure 1).
The incidence rate ratio consistently showed that
there were nearly or more than twice as many
sTBIs among Maori compared with non-Maori
(Appendix Table 1). No clear trend was observed
over time.

After adjustment to standard populations,
age-adjusted incidence rates varied by ethnicity
and age group. sTBI rates for Maori ranged from
44.5 to 68.7 per 100,000 person-years (Figure 1),
compared with 28.6 to 35.6 per 100,000 for non-
Maori. Adults aged 25-44 years exhibited the
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Table 1: Demographic variables of severe traumatic brain injury cases attended by road-based ambulance between 1

January 2020 and 31 December 2022.

Number (¢
Variable Description T:talb:= 6(3/(.;)
Male 430 (68.3%)
Sex Female 198 (31.4%)
Unknown 2(0.3%)
16-24 130 (20.6%)
25-44 176 (27.9%)
Age 45-64 149 (23.7%)
65+ 173 (27.5%)
Missing 2 (0.3%)
Maori 175 (27.8%)
European/Other(Indian,Asian, 398 (63.2%)
Ethnicity African)
Pacific peoples 52 (8.3%)
Other 5(0.8%)
Quintile 1 (least deprived) 104 (16.5%)
Quintile 2 85 (13.5%)
Quintile 4 128 (20.3%)

Quintile 5 (most deprived)

213 (33.8%)

Urban

485 (77.0%)

Rurality Rural

136 (21.6%)

Missing

9 (1.4%)

highest incidence in both ethnicity groups (19.3-
30.5 per 100,000 for Maori and 8.2-10.6 per
100,000 for non-Maori [Appendix Table 2]). A <45
years versus >45 years trend was evident across
ethnicities, where younger adults experienced
a higher rate of sTBI compared with adults over
45 years old. Though this pattern was observed
in both ethnic groups, it was more pronounced
among Maori (Appendix Table 2). Conversely,
individuals aged >65 years consistently had the
lowest rates (2.85-6.0 per 100,000 person-years).
The results of incidence by deprivation score
(Figure 2) demonstrate a clear correlation, with
higher deprivation linked to increased risk of
STBI. Across all three years, quintile 5 showed the
highest incidence, rising from 6.2 per 100,000 per-

son-years in 2020 to 7.6 in 2022.

Discussion

This study provides the first nationwide analy-
sis of suspected sTBI in New Zealand using solely
prehospital EMS data, capturing the burden at the
moment of first medical contact rather than after
hospital confirmation. Over a 3-year period, EMS
attended 630 sTBI patients, predominantly male
(68.3%) and urban residents (77.0%), with falls
(34.4%) and road traffic incidents (31.0%) being
the leading injury mechanisms. The data quantify
the operational load generated by EMS working
diagnoses of sTBI, revealing time-critical pressures
and resource demands that hospital-only datasets
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Table 2: Event variables of severe traumatic brain injury cases attended by road-based ambulance between 1 January

2020 and 31 December 2022.

) . Number (%)
Variable Description Total n=630
Fall 217 (34.4%)

Road traffic incident

196 (31.0%)

arrival (mins)

Mechanism of injury Assault 67 (10.6%)
Other 149 (23.7%)
Missing 1(0.2%)
Median time f [ to EMS
edian time from alarm to 8.9 (5.8-14)

Median time from alarm to hospital
arrival (mins)

62.8 (41.7-98.4)

Mortality

Alive =30 days

392 (62.2%)

Deceased <30 days

238 (37.8%)

EMS = emergency medical service.

Table 3: Clinical variables of severe traumatic brain injury cases attended by road-based ambulance between 1

January 2020 and 31 December 2022.

q Number (%
Variables Total n= 6(3 0)
EMS GCS (total score) First Last
3 290 (46.0%) 343 (54.4%)
4 65 (10.3%) 35 (5.6%)
5 50 (7.9%) 25 (4.0%)
6 66 (10.5%) 56 (8.9%)
7 80 (12.7%) 55 (8.7%)
8 79 (12.5%) 65 (10.3%)
EMS SBP (mmHg) (median, IQR) 137 (120-158) 135 (120-158)
EMS respiratory rate (per minute) (median, IQR) 18 (12-24) 16 (12-20)

EMS = emergency medical service; GCS = Glasgow Coma Scale; SBP = systolic blood pressure; IQR = interquartile range.
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Figure 1: Overall age-standardised incidence rate of severe traumatic brain injury per 100,000 person-years for Maori

and non-Maori.
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cannot show, and directly informing ambulance
and hospital system planning, as these patients
activate high-gresource pathways regardless of
eventual diagnostic accuracy.

Marked inequities were evident, with Maori
experiencing more thantwice theincidence of STBI
compared with non-Maori, particularly among
those under 45, and with incidence increasing
alongside socio-economic deprivation. The overall
30-day mortality rate was 37.8% (n=238). These
findings underscore the need to review current TBI
prevention strategies and EMS practices through
an equity lens, considering the intersecting roles of
age, gender, ethnicity, socio-economic deprivation
and access to advanced-level medical care.?

Annual crude incidence rates of sTBI among
patients receiving prehospital EMS care between
2020 and 2022 ranged from 3.9 to 10.9 per 100,000
person-years. Direct comparison with interna-
tional data is challenging due to inconsistent sSTBI
definitions and variable inclusion criteria; many
studies report TBI broadly or combine moderate
and severe cases, yielding rates from 47.3 to
694 per 100,000.%% A more comparable study is
BRAIN-PROTECT, a prospective observational
study in the Netherlands, which reported an inci-
dence of 3.2 per 100,000 for prehospital suspected
sTBI, a finding remarkably similar to the results
in this study.”

The age-standardised incidence of sTBI was
consistently higher among Maori compared with
non-Maori, with the disparity most pronounced in
younger age groups.In 2022, Maoriaged 16-24 years
had an incidence rate of 35.3 per 100,000 person-
years, nearly six times higher than non-Maori (6.1),
while Maori aged 25-44 also exhibited substantially
higher rates (25.1 versus 9.7). Although Maori aged
45-64 had lower rates than non-Maori in 2020 and
2021, this reversed in 2022 (9.0 versus 7.5). Among
those aged >65 years, Maori consistently had a
lower incidence than non-Maori. Overall, Maori
rates increased sharply in 2022, rising from 44.5 to
68.7 per 100,000, compared with a smaller increase
among non-Maori (28.6 to 35.6). These findings
reflect a widening inequity, observed primarily
in younger Maori populations, and align with
international evidence showing disproportion-
ately higher TBI rates among Indigenous groups.
For example, Australian Indigenous populations
experience TBI (all types) at 166.4 per 100,000
person-years compared with 86.3 among non-
Indigenous groups,”® and a systematic review
found 12 of 26 studies reporting similar disparities
across Australia, New Zealand, Canada and the
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USA.?” In New Zealand, these findings underscore
the need for prevention strategies that are not
only targeted by age and mechanism, but co-
designed with Maori communities to address the
structural determinants driving inequitable sTBI
burden.

Nationally, major trauma volumes in New
Zealand fluctuated between 2019 and 2024, with a
well-documented transient decline during COVID-
19 Alert Level 4 restrictions in 2020, when transport-
related injuries fell sharply, followed by a gradual
increase in subsequent years.® Our 3-year study
period (2020-2022) overlaps with pandemic-related
disruptions to injury patterns. One New Zealand
study conducted during the pre-lockdown and
lockdown periods indicated a small (nearly 2%)
decrease in EMS trauma callouts.?® While reduced
STBI cases in 2020-2021 may partly reflect lockdown
effects on injury-producing activity, the broader
national trend of increasing major trauma across
this period suggests COVID-19 restrictions alone
do not fully explain the observed fluctuations in
sTBI incidence.

Our findings reinforce the established association
between socio-economic deprivation and major
trauma.? Patients in the most deprived quintiles
(quintile 4-quintile 5) consistently exhibited
higher crude sTBI incidence across all 3 years,
reaching 7.5 per 100,000, compared with 2.3-4.2
per 100,000 in the least deprived areas (quintile 1-
quintile 3). These results align with international
evidence showing elevated injury risk in deprived
communities.?

Falls (34.4%, n=217) and road traffic incidents
(31.0%, n=196) were the leading causes of injury
among adults receiving prehospital EMS care,
with blunt trauma accounting for over 99% of
cases. Although penetrating injuries represented
only 1%, the true number may be higher, as
other patients with penetrating injuries likely
died before EMS arrival and so were excluded.
The high proportion of fall-related injuries likely
reflects an ageing population and older adults’
vulnerability to head trauma. Assaults accounted
for 10.6% of cases, indicating a smaller yet notable
contribution of interpersonal violence to the sTBI
burden.

Given the high morbidity and mortality asso-
ciated with sTBI, rapid access to both prehospital
and in-hospital care is essential for improving
outcomes. Our study had a median EMS response
time of 8.9 minutes (IQR 5.8-14), closely aligning
with a comparable study reporting 9 minutes
(range 7-13). Total time from call to hospital arrival
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showed a similar pattern, with our study’s median
of 62.8 minutes comparable with the other study’s
79 minutes.* The consistency across these time
intervals suggests that EMS response and transport
performance in New Zealand is broadly in line
with international benchmarks. Collectively, these
findings indicate that system-level time metrics
are not a primary contributor to the burden of
sTBI outcomes in the New Zealand context.

The study revealed a higher incidence of urban
SsTBIs (485) versus rural sTBIs (136). Given the
larger population living in urban areas, it was
not surprising to see these differences. Potentially
compounding these differences was the exclusion
of all 77 (roughly 10% of the total sSTBI cases)
HEMS cases. As HEMS are rarely dispatched to
urban environments in New Zealand, most of
these HEMS cases were likely completed in rural
locations. However, an incidence rate by location
of incident was not calculated, nor were the HEMS
cases analysed, so the authors cannot comment
directly on either the overall incidence rate by
location or on whether the exclusion of HEMS
cases definitely led to an over-representation of
urban cases. As such, readers should exercise
caution when interpreting the ratio of urban to
rural sTBIs.

Early assessment and treatment of sTBI are
strongly associated with improved outcomes. In
this study, most patients presented with near-
normal SBP and respiratory rates. Median SBP
was slightly hypertensive but remained constant
from initial to final EMS recordings, as were the
respiratory rates (18 and 16 breaths per minute).*
These findings are somewhat unexpected, as
sTBI is typically associated with physiological
instability and risk of secondary brain injury.*
The observed stability may reflect effective early
EMS intervention or, alternatively, selection bias
towards patients who survived long enough to
receive care.

The 30-day mortality rate of 37.8% among sTBI
patients in this study aligns with international
reports of 30-45%.7%? Reassuringly, these rates were
nearly identical to those observed in the BRAIN-
PROTECT study (37.8% versus 39%).” Although our
study was retrospective, the methodologies and
reporting criteria were comparable, as were EMS
protocols between the two countries. However,
a notable limitation of this study is the absence
of analysis on prehospital factors that may have
influenced patient outcomes.

This nationwide study provides a crucial first
look at the burden of suspected severe traumatic
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brain injury at the moment of first medical
contact in New Zealand, revealing the substantial
operational pressures placed on EMS and the
profound inequities shaping who is most affected.
The consistently higher incidence of sTBI among
Maori, particularly younger Maori, alongside
the clear socio-economic gradient, underscores
that sTBI is not only a clinical challenge but an
equity issue embedded within broader structural
determinants. While EMS performance indicators
aligned with international benchmarks, mortality
remained high, indicating that system-level
time metrics alone do not account for outcomes.
Together, these findings highlight the urgent need
for prevention and response strategies that are
co-designed with Maori communities, targeted by
age and mechanism and grounded in principles
of equity. Future work will require larger, multi-
year analyses that integrate hospital outcomes,
explore modifiable prehospital factors and deepen
understanding of how early clinical decisions
influence survival, ensuring that future system
improvements are both evidence based and
equity focussed.

Implications and recommendations

The findings of this study have important
implications for trauma system planning and
policy in New Zealand. The strong socio-economic
gradient and disproportionate burden of suspected
sTBI among Maori, particularly younger adults,
demonstrate that upstream determinants such
as poverty, unsafe environments and structural
inequities are key drivers of injury risk. Effective
prevention must therefore extend beyond clinical
interventions to address the broader social and
infrastructural conditions that increase vulnera-
bility in high-deprivation communities.

The study also highlights inequities at the
point of first medical contact, suggesting that
disadvantaged groups may experience not only
higher exposure to injury but also unequal access
to prevention, emergency response and trauma
services, as discussed earlier.* These findings
reinforce the need for an equity-focussed trauma
system in which resources, workforce capability
and service design are aligned with demonstrated
patterns of need. Ensuring culturally safe and
responsive care, particularly for Maori and other
minority populations, is essential to reducing
these disparities across the trauma pathway.

Future research will expand on this work by
disaggregating data by mechanism of injury and
ethnicity to better understand which injury types
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disproportionately affect specific populations.
Additionally, investigations will examine inequities
across the full continuum of trauma care, from
injury occurrence through prehospital man-
agement, acute care and rehabilitation. Linking
multiple datasets, including additional ANZPaCC
years and the National Trauma Registry, will
allow more detailed analysis of where inequities
emerge and where interventions may have the
greatest impact. Together, these directions will
support the development of a more equitable and
effective trauma system for New Zealand.

Limitations

Several limitations existed with this study.
These include its retrospective design and the
decision not to exclude multi-system trauma,
meaning other injuries may have influenced
outcomes. Although stratification of injury
mechanism by ethnicity and year would have
strengthened the epidemiological value of these
findings, group sizes within ethnic sub-groups
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were insufficient to permit reliable analysis.
Reliance on EMS-diagnosed sTBI for inclusion
introduces a risk of misclassification, where, for
example, alcohol or drugs may have reduced the
patient’s GCS score rather than the sTBI. Finally,
as previously discussed, the timing of the study
and the decision to remove all HEMS cases may
have impacted our reported rates of sSTBI.

Conclusion

Use of EMS working diagnoses of sTBI in
this study provides a more accurate picture of
anticipated need at the point of injury, a critical
population that includes patients who influence
destination choice, transport burden and tertiary
capacity but may be excluded from in-hospital
datasets. This study highlights that sTBI dispro-
portionately impacts Maori, younger adults and
socio-economically deprived communities. The
findings of this study have important implications
for trauma system planning and policy in New
Zealand.
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Appendix

Appendix Figure 1: Severe traumatic brain injury: crude incidence rate per 100,000 person-years, Maori versus non-
Maori.
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Appendix Table 1: Severe traumatic brain injury crude incidence rates per 100,000 person-years, Maori compared
with non-Maori.

137 52 137

43 172 68

3,526,940 592,790 3,534,270 609,350 3,536,990 623,830
3.9 8.8 3.9 7.1 4.9 10.9
2.26 1.82 2.24

TBI =traumatic brain injury.
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Appendix Table 2: Severe traumatic brain injury age-standardised incidence rate per 100,000 person-years for Maori and non-Maori.

16-24 149,930 153,120 156,310 14 15 29 17.7 18.6 353
25-44 218,730 225,610 231,180 23 15 20 30.5 193 25.1
45-64 167,870 170,910 173,200 5 7 13 3.6 4.9 9.0
=65 56,250 59,670 63,200 10 6 6 53 3.0 2.9
Total 592,780 609,310 623,890 52 43 68 57.1 44.5 68.7

16-24 506,430 492,080 483,870 20 18 32 6.6 6.1 11.0
25-44 1,179,540 1,180,440 1,176,800 33 43 39 8.2 10.6 9.7
45-64 1,105,200 1,103,840 1,099,340 42 31 42 75 55 75
265 735,800 757,920 776,950 42 45 58 4.6 4.8 6.0
Total 3,526,970 3,534,280 3,536,960 137 137 171 28.6 28.6 35.6
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Appendix Table 3: Severe traumatic brain injury (sTBI) incidence rates per 100,000 person-years by patient home
address deprivation score.

2020 No. sTBI Population e
person years

Q1 (least deprived) 29 971,600 2.98

Q2 23 989,781 2.32

Q3 37 1,008,482 3.67

Q4 37 1,037,987 3.56

Q5 (most deprived) 67 1,082,349 6.19

Total 193 5,090,199 3.79

2021

Q1 (least deprived) 41 975,628 4.20

Q2 26 993,884 2.62

Q3 23 1,012,662 2.27

Q4 37 1,042,290 3.55

Q5 (most deprived) 61 1,086,836 5.61

Total 188 5,111,300 3.68

2022

Q1 (least deprived) 33 976,754 3.38

Q2 36 995,031 3.62

Q3 38 1,013,831 3.75

Q4 52 1,043,493 4.98

Q5 (most deprived) 82 1,088,090 7.54

Total 241 5,117,199 471
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Accuracy of rheumatoid arthritis
diagnosis coding in primary care: a
validation study

Jamal Roberton, Douglas White, Vicki Quincey, Joseph Scott-Jones, Andrew W Soepnel,
Chunhuan Lao

ABSTRACT

AIMS: Accurate identification of rheumatoid arthritis (RA) within routinely collected health data is essential for disease surveillance,
service planning and research. This study aims to determine the proportion of recorded RA diagnoses in primary care records that met
predefined validation criteria for RA ascertainment.

METHODS: We conducted a retrospective diagnostic validation study of subjects with a SNOMED-coded RA diagnosis recorded in
the Pinnacle Midlands Health Network primary care database in 2018-2025. RA status was assessed using a structured, hierarchical
validation pathway incorporating rheumatology specialist involvement, disease-modifying antirheumatic drug (DMARD) exposure and
RA-specific serology (rheumatoid factor [RF] and anti-cyclic citrullinated peptide [aCCP] antibodies), with independent review of equiv-
ocal cases by two senior rheumatologists. Positive predictive value (PPV) was calculated against this composite reference standard.
Additional internal validation was performed in random samples of DMARD-exposed subjects with and without specialist involvement.
RESULTS: Among 3,831 subjects with a SNOMED-coded RA diagnosis, 3,306 were confirmed to have RA, corresponding to a PPV of
86.3% (95% confidence interval 85.2-87.4%). PPV was highest among subjects with documented rheumatology specialist involvement
(94.4%). Misclassification was concentrated among subjects without specialist involvement, DMARD exposure or serological data,
accounting for most false-positive diagnoses. Internal validation demonstrated modest residual misclassification when DMARD expo-
sure alone was used, particularly in subjects without specialist involvement.

coNcLUSIONS: SNOMED-coded RA diagnoses in primary care demonstrate high PPV, but reliance on coding alone may lead to misclas-
sification. Adoption of validated case definitions, alongside refinement of diagnostic coding practices, is essential to support accurate

epidemiology research and health service planning.

heumatoid arthritis (RA) is a chronic

autoimmune disease characterised by

systemic synovitis commonly affecting
the hands, wrists and feet, with a multifactorial
aetiology: genetic susceptibility, e.g., HLA-DRBI1
allele variants, and environmental factors including
smoking, obesity and exposure to air pollutants
contribute to disease risk.'? Globally, 70% of peo-
ple living with RA are women, and 55% are older
than 55 years. Untreated RA can severely damage
joints and surrounding tissue, impact the heart,
lung and nervous system and cause chronic pain
and make it difficult to perform daily activities.
This significantly impacts quality of life and an
individual’s morbidity, and has the potential to
place further strain on the healthcare system of
Aotearoa New Zealand.! RA also carries increased
mortality risk: a 2025 study from Canterbury
reported all-cause standardised mortality ratios
for prevalent RA of 2.01 (95% confidence inter-
val [CI] 1.85-2.19) between 1 January 2006 and

31 December 2008, and 1.87 (95% CI 1.69-2.06)
between 1 January 2011 and 31 December 2013.3

Accurate identification of individuals with RA
within routinely collected healthcare datasets
underpins disease surveillance, service planning
and clinical research, thereby helping reduce
morbidity and mortality by allowing accurate
measurement of disease burden, earlier recogni-
tion of preventable complications, evaluation of
treatment effectiveness and targeted intervention
for high-risk subjects.

However, the validity of RA case definitions
within real-world datasets is variable. Diagnos-
tic coding can be inconsistent, disease-modifying
antirheumatic drug (DMARD) prescribing is not
specific to RA and the extent of rheumatology
specialist involvement is often unclear. Misclas-
sification remains a significant challenge. For
example, a 2011 American study reported positive
predictive values (PPVs) for diagnosis-code-based
RA algorithms ranging from 55.7% (95% CI 46.8—
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64.4) to 66.7% (95% CI 55.5-76.6), improving to
between 86.2% (95% CI 74.6-93.9) and 88.9% (95%
CI 76.0-96.3) when DMARD prescription criteria
were included—both being compared to the gold
standard of a diagnosis of RA by a rheumatologist.*
These findings highlight the need for validated, con-
text-specific approaches to RA case identification.

In Aotearoa New Zealand, primary health
organisations (PHOs) such as the Pinnacle
Midlands Health Network hold large volumes of
routinely collected subject data, yet no validated
algorithm exists to identify RA cases within these
datasets. This study aims to validate the accuracy
of SNOMED-coded RA diagnoses in primary care
by linking these primary care records to rheu-
matology specialist encounters, DMARD treat-
ment history and RA-specific serology. Through a
structured, stepwise validation pathway, we
proposed a scalable and transparent method
to improve the reliability of RA case definitions
in real-world datasets and to support future
epidemiological and health services research in
Aotearoa New Zealand.

Methods

Study design, setting and objective

This was a retrospective diagnostic validation
study assessing the accuracy of RA case identifica-
tion in primary care within the Midlands Region
of Aotearoa New Zealand—Waikato, Lakes, Bay of
Plenty, Taranaki and Tairawhiti.

Study data sources and population

Study subjects were those with a SNOMED
diagnostic code for RA recorded between 1
January 2018 and 31 May 2025, and were identi-
fied from the Pinnacle Midlands Health Network
database. Subjects were identified using National
Health Index (NHI) numbers. Extracted variables
for each subject included: age, sex, ethnicity,
deprivation quintile, practice region, date of
first coded RA diagnosis, rheumatology special-
ist involvement (linkage to the M70 national
rheumatology service code) and prescribing
history, including DMARDs.

RA-specific ~ serology—rheumatoid  factor
(RF) and anti-cyclic citrullinated peptide (aCCP)
autoantibodies—data for individuals with NHI
numbers were obtained from Pathlab, the
regional medical laboratory service covering
Waikato, Lakes and Bay of Plenty. Individuals
from Tairawhiti and Taranaki were captured in
these datasets if travelling into Pathlab regions

62

for serological testing. Study subjects were cross-
linked using their NHI numbers. The Waikato
Hospital clinical workstation database, and
primary care records accessible through it, were
accessed where required to supplement incomplete
data and review clinical records.

Inclusion and exclusion criteria

All subjects with a recorded SNOMED diagnostic
code for RA in the Pinnacle Midlands Health
Network database during the study period were
eligible for inclusion. Subjects from Taranaki
were excluded from validation steps requiring
access to Waikato Hospital records due to data
access limitations.

Case definition and validation criteria

RA case validation was determined through a
structured, hierarchical analysis.

1) Subjects with documented rheumatology
specialist involvement (M70 service code
linkage)

Subjects in this sub-group with the prescription
of a DMARD with a start date recorded from 1 Jan-
uary 2017 onwards were considered to have RA.

Subjects in this sub-group who did not meet
this criterion underwent independent review of
their full medical records by a final-year medical
student, merging data from the Pinnacle PHO,
Pathlab, Waikato Hospital clinical workstation
and primary care databases. Subjects miscoded as
not being prescribed a DMARD despite having a
recorded DMARD start date on or after 1 January
2017, as well as subjects with a DMARD start date
prior to 1 January 2017, were classified as hav-
ing RA unless their full medical record indicated
an alternative rheumatological condition they
were receiving DMARD treatment for, e.g,
psoriatic arthritis, or showed that a DMARD had
been trialled before RA was excluded. Subjects
with serological evidence of RA, and/or subjects
with clinical evidence of RA described by two
experienced rheumatologists—10 or more years
of consultant clinical experience—were also
considered to have RA. Equivocal cases were
reviewed by these rheumatologists, and a consensus
was reached to classify these subjects as either
having RA or not.

Serological evidence of RA was determined
using reference ranges established by these rheu-
matologists for RA-specific autoantibodies:

* Positive RA-specific serology—RF >501U/mL,
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and/or aCCP >100IU/mL

o Possible seropositivity—RF 25-50IU/mL, and/
or aCCP 20-1001U/mL

e Negative serology—RF <25IU/mL, and/or
aCCP <20IU/mL

2) Subjects with no documented
rheumatology specialist involvement (no M70
service code linkage)

Subjects in this sub-group with the prescription
of a DMARD with a start date recorded from 1 Jan-
uary 2017 onwards were considered to have RA.

For subjects in this sub-group without DMARD
exposure, RA validation relied on serological
evidence—reference ranges have been outlined
above. Subjects with positive serology were
considered to have RA. Subjects with possible
seropositivity were reviewed by two senior rheu-
matologists, and a consensus was reached on the
likelihood of the subjects having RA. Subjects with
negative serology were considered to not have RA.

3) Subjects with no documented
rheumatology specialist involvement (no M70
service code linkage), no DMARD exposure and
no serological data

Given the limited data available for these sub-
jects, a random sampling validation strategy was
implemented to closely analyse a smaller subset
(excluding Taranaki subjects). Excel’s “RAND()”
function was applied to the sub-group of subjects,
and the first 50 cases following randomisation
were chosen for analysis. Again, an independent
review of their full medical records was under-
taken to look for evidence of RA. Equivocal cases
were reviewed by two senior rheumatologists as
above, and a consensus was reached on the likeli-
hood of these subjects having RA. The proportion
of confirmed RA cases within this randomised sub-
set of 50 subjects was used to estimate the expected
prevalence of true RA in the broader sub-group.

Additional internal validation
assessment

To assess the accuracy of DMARD-based RA
case classification, an internal random-sampling
validation process was undertaken. Fifty sub-
jects with documented rheumatology specialist
involvement and current DMARD treatment and
50 subjects without documented rheumatology
specialist involvement but with current DMARD
treatment were randomly selected (excluding
Taranaki subjects). Randomisation was performed
using Excel’s RAND() function, and the first 50
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cases following randomisation for both groups
were chosen for analysis. Again, independent
review of full medical records was to classify
subjects as having RA or not, and equivocal cases
were reviewed by the two senior rheumatologists
with a consensus formed to classify these subjects
as either having RA or not.

Statistical methods used

All data management and processing were
performed in Microsoft Excel and IBM SPSS
Statistics version 31 (IBM Corporation, New York,
United States of America [USA]). We calculated
PPV as the percentage of the 3,831 subjects who
met the gold-standard criteria for validation as
described above.

Ethical considerations

Ethics approval for this study was obtained
from the Northern B Health and Disability Ethics
Committee (reference: 2024 EXP 20314).

Results

A total of 3,831 subjects had a SNOMED
diagnostic code for RA recorded in Pinnacle PHO
primary care data between 1 January 1 2018 and
31 May 31 2025.

There were 1,567 subjects (40.90%) who had
documented rheumatology specialist involve-
ment with linkage to an M70 national rheuma-
tology service code. Of these, 1,473 subjects (94%)
had evidence of current or previous DMARD
treatment. After review, 1,468 were confirmed to
have RA, while five were receiving DMARD treat-
ment for other rheumatological conditions, e.g.,
psoriaticarthritis,orhad been trialled on a DMARD
and later found not to have RA. The remaining 94
of these subjects (6%) had no recorded DMARD
treatment. Following full medical record review,
12 were confirmed to have RA based on serologi-
cal and/or clinical evidence described by a senior
rheumatologist, and 82 were classified as not
having RA.

A total of 2,265 subjects (59.10%) had no
documented rheumatology specialist involve-
ment with no linkage to an M70 national rheu-
matology service code. Of these, 1,747 subjects
(77.2%) were receiving DMARD treatment with a
start date recorded from 1 January 2017 onwards.
These subjects were classified as having RA and
were not scrutinised further. The remaining 517
subjects (22.8%) were not on DMARD treatment
with a start date recorded from 1 January 2017
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Figure 1: Tree diagram showing the validation process to confirm the rheumatoid arthritis status of subjects
according to primary care data from the Pinnacle primary health organisation.
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onwards. Seventy-five had available serological
results: 16 were seropositive and classified as
having RA, 50 were seronegative and classified
as not having RA and nine had possible seroposi-
tivity that required further review by two senior
rheumatologists. A consensus was reached on
these nine subjects, with one classified as hav-
ing RA and six as not having RA. Two remained
inconclusive. The final 442 of these 517 subjects
had an unknown serological status. A randomised
sample of 50 of these subjects had their full
medical records scrutinised, with equivocal cases
undergoing further review by two senior rheuma-
tologists: seven of the 50 (14%) were classified as
having RA, and 43 (86%) as not having RA. Applying
these proportions to the wider sub-group, an esti-
mated 62 of the 442 subjects (14%) were expected
to have RA, and 380 (86%) were expected not to
have RA.

The additional internal validation assess-
ment of 100 DMARD-exposed subjects confirmed
RA in 44 of 50 subjects (88%) with documented
rheumatologist specialist involvement (linkage to
M70 national service code) and current DMARD
treatment, and 40 of 50 subjects (80%) without
rheumatology specialist involvement but with
current DMARD treatment. The remaining cases
were reclassified as alternative diagnoses or
insufficient evidence for RA following full medical
record review.

Discussion

In this retrospective diagnostic validation
study, 3,306 of the 3,831 subjects with a SNOMED-
coded RA diagnosis were confirmed to have RA
using a structured validation pathway incor-
porating rheumatology specialist involvement,
DMARD exposure and RA-specific serology, with
523 (13.7%) classified as not having RA and two
(0.05%) remaining inconclusive. This corresponds
to a PPV of 86.3% with 95% CIs of 85.2-87.4%,
indicating that most RA-coded diagnoses within
the primary care dataset reflect true disease.
This is consistent with international validation
studies—for example, a USA study in which
diagnosis code-based RA algorithms achieved
PPVs of 55.7-66.7%, which improved to 86.2—
88.9% when DMARD prescription criteria were
included, utilising a gold standard of a diagnosis
of RA by a rheumatologist to compare against.*

Confirmation rates for RA were highest
among subjects with documented rheumatology
specialist involvement: 1,480 of these 1,567
subjects (PPV 94.4%) were validated as having
RA. These findings align with studies from Western
Australia and Sweden, which reported PPVs of
92% and 91% respectively, when the PPVs of RA-
diagnosis codes were validated against a gold-
standard rheumatologist-reported diagnosis.>®
This reflects the central role of specialist-led
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accurate diagnosis and treatment in RA care.

Despite high overall PPV, 13.7% of RA-coded
subjects did not meet validation criteria. Misclas-
sification was concentrated among subjects with-
out rheumatology specialist involvement, without
DMARD exposure and without serological data.
This sub-group accounted for most false-positive
diagnoses: 380 of the 442 subjects (86%) were clas-
sified as not having RA. Analysis of a randomised
sample of 50 subjects from this sub-group revealed
that many had alternative diagnoses such as
osteoarthritis or palindromic rheumatism that
were miscoded as RA, or provisional RA diagnoses
that persisted in primary care records. These
findings illustrate the limitations of relying solely
on diagnostic codes and the importance of inte-
grating multiple data sources to improve accuracy.

Within Canterbury, age-standardised RA
prevalence rates of 442.65 and 448.66 per 100,000
population were reported for the periods 2006-
2008 and 2011-2013, respectively.® These are
more than double the age-standardised global
prevalence rate of RA of 208.8 cases per 100,000
population reported in 2020.7 Secondary data
suggest that the Midlands may share features asso-
ciated with the elevated RA prevalence observed
in Canterbury, though prevalence was not directly
estimated in this study. Regional differences in
population-level risk factors previously associ-
ated with RA—smoking, obesity, exposure to air
pollutants and animal dander allergies—may
contribute to both regions’ RA prevalence rates.®
The presence of large agricultural sections in both
regions may also play arole; however, thisremains
speculative and warrants further investigation.
Collectively, these findings raise the possibility
that age-standardised RA prevalence in Aotearoa
New Zealand may be elevated at a national level
compared to current global estimates, which
again requires further investigation.

This study has several strengths, including
a large primary care cohort encompassing the
Midlands Region, which enhances external
applicability of findings across diverse urban
and rural populations. Use of the NHIs enabled
integration of multiple data sources—primary care
records, rheumatology specialist encounters and
regional Pathlab serology—reducing reliance on
a single data stream and enhancing RA validation,
with equivocal cases independently reviewed by
two senior rheumatologists. However, limitations
also exist. The retrospective use of routinely col-
lected data may be incomplete or inconsistently
recorded and may introduce selection bias. A
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subset of 442 subjects lacked serological data,
DMARD exposure or specialist involvement,
limiting  diagnostic certainty; randomised
sampling was used to estimate misclassification,
although residual error is likely. Exclusion of
Taranaki subjects from this randomised sampling
may limit regional generalisability, and our study
focussed on PPV without assessment of sensitivity,
meaning true RA cases not coded in primary care
records were not captured. Other subjects lacked
serological data, and although DMARD exposure
and rheumatology specialist involvement were
used as pragmatic proxies for RA diagnosis as
supported by prior literature, not all cases under-
went full manual review and diagnostic variability
among rheumatologists is inevitable in real-world
practice, leading to potential misclassification.*®
Our additional internal validation demonstrated
high confirmation among DMARD-exposed sub-
jects with specialist involvement (88%), but lower
confirmation without specialist involvement
(80%), indicating modest residual misclassifica-
tion. Additionally, false-negative RA cases were
not systematically assessed, which may have
influenced final estimates. This study focussed on
SNOMED coding of RA within the dataset, and the
findings, while positive, cannot be generalised to
other conditions recorded in the dataset.

These findings have important implications for
clinical practice, epidemiology and health system
planning in Aotearoa New Zealand. Misclassifi-
cation of RA in primary care records may distort
estimates of disease burden, treatment coverage
and ethnic or geographic inequities in access to
rheumatology care. Such misclassification likely
reflects not only limitations of SNOMED diagnostic
coding, but also broader system-level factors: con-
strained specialist access, variable clinician famil-
iarity with early or atypical RA presentations and
reliance on provisional diagnoses in busy primary
care settings. Updating and refining the SNOMED
coding system, alongside further research into
and addressing of these systemic factors, is essen-
tial to improve accuracy of RA identification
and support reliable health data for clinical and
research purposes.

In conclusion, SNOMED-coded RA diagnoses
in primary care records demonstrate high PPV
when evaluated using a structured, hierarchical
validation pathway. Adoption of validated case
definitions is crucial to support accurate epide-
miological research, health service planning and
equitable RA care in Aotearoa New Zealand.
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How to make effective health
recommendations—implications for
coronial practice: a narrative review

Gabrielle McDonald, Peter Crampton, Sue Crengle

ABSTRACT

AIM: We aimed to investigate the characteristics of health recommendations that are associated with implementation. In Aotearoa
New Zealand many organisations and entities make recommendations. However, recommendations frequently fail to achieve traction.
Guidance in the art of making effective recommendations is lacking.

METHODS: A narrative literature review was conducted to search for evidence to guide recommendation making, primarily through
identifying characteristics of recommendations that are implemented. This review focussed on recommendations that were made in
the context of independent reviews, such as coronial inquiries, mortality review committees and royal commissions of inquiry, where
there was a mandate to make recommendations.

RESULTS: There were many similarities in the recommendations that were more likely to be implemented across different settings. We
identified factors associated with successful implementation across these areas, including factors associated with content, delivery,
timing and relationships.

CONCLUSION: The quality and effectiveness of recommendations are important from both health and public policy perspectives, as
there is a high opportunity cost to society when interventions that yield the highest health return on investment are not implemented.
While the circumstances in which recommendations are made vary by setting and location, we believe that the issues explored in this

paper have relevance to many settings where recommendations are made to improve health.

his review was undertaken as part of a

wider research interest investigating ways

to reduce preventable mortality. This
arm of research was conducted to allow evi-
dence-based advice to be provided to Aotearoa
New Zealand’s coroners to assist them in
making recommendations that are more likely
to be implemented, as part of their death-
preventing role, with the overall goal of reducing
preventable mortality in Aotearoa New Zealand.
Making recommendations is a widely under-
taken practice for those interacting with the
health sector, either from a coronial or other
perspective. Given the dearth of information on
the art and science of making recommendations,
we wished to provide much needed guidance to
support this activity.

Introduction

Coroners have the ability to make recom-
mendations to improve outcomes. As part of
their investigation into deaths, coroners are
able to “make recommendations or comments ...
[that] may, if drawn to public attention, reduce

the chances of further deaths occuring in
similar circumstances.”* Other organisations—
for example, those involved in mortality review
and other health-related activities—also have
the ability to make recommendations to improve
outcomes. In many contexts, recipients of rec-
ommendations are not obliged to implement or
even respond to them, underscoring the need for
recommendations to be carefully crafted in order
to maximise the likelihood of uptake.

Ideally, one would investigate the character-
istics of effective recommendations. However,
the literature does not adequately address this
topic. In the literature, the more commonly asked
questions are “What recommendations were
implemented”, and “What were the character-
istics of these?” Therefore, given the dearth of
research examining effective recommendations,
this narrative review collates evidence on the
characteristics of recommendations that are asso-
ciated with implementation. A narrative review
was chosen as the body of literature is broad and
required nuanced description and analysis. A
narrative review allows a wide variety of studies
to be included, with subsequent interpretation
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and critique that provides a practical synthesis on
a particular topic.?

Methods

Databases were searched for articles that
investigated the degree to which recommenda-
tions were implemented or provided critique or
commentary of recommendations. All searches
were limited to research about human subjects
written in the English language. Given that
recommendation making is an activity carried
out in a broad range of settings, a range of data-
bases were selected that included both health and
policy journals. Ovid MEDLINE, APA PsycInfo and
sociology databases (Australian Public Affairs,
Humanities & Social Sciences Collection, Health
Collection and Asia Collection) were searched. The
Boolean operators AND/OR were used with the
following search terms: “recommendation(s)”
AND “effective”, AND “policy” (public policy/or
policy or health policy/or policy/or environmental
policy/ or organisational policy/or policy making)
OR “legislation”. In addition, a keyword search
of the Journal of Public Policy was undertaken,
using the keyword “recommendation”. In order to
examine articles that might be published in legal
journals, the law database of Gale OneFile was
searched for articles using the keyword “coroner”.
There were 4,462 article returns using the above
database searches. Article titles, and abstracts
if needed, were read in order to determine if
articles were in scope. No articles that examined
the effectiveness of coronial recommendations
were found. Consequently, articles were read
and kept if the title and/or abstract indicated they
examined implementation of recommendations
or provided systematic critique of coronial recom-
mendations. Given the paucity of papers on the
topic in the context of coronial recommendations,
papers were also downloaded if they related
to other types of independent inquiry relating
to significant events or issues where there is a
mandate to make independent recommenda-
tions, including mortality review, royal commis-
sions of inquiry and other public inquiries. To
increase the likelihood that all relevant papers
were included, a snowballing technique was used,
and further articles were identified from the ref-
erence lists of the papers identified using the
methods above. The same process was applied,
with titles and abstracts, if needed, being read
to determine possible relevance. Articles were
considered in-scope for this review if they were
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directly about recommendations, or if they were
about the process of making recommendations
in other independent settings. Specifically,
articles were included if they examined the char-
acteristics of recommendations or provided
critique as to why recommendations were or
were not implemented. A total of 64 articles
were downloaded for review. Four publications
reported on the same study, so three of these
publications were excluded. Of the remaining
60 articles, 11 fit the inclusion criteria in that
they were original research that systematically
reviewed a number of recommendations and
either examined implementation of these rec-
ommendations (n=9) or provided guidance about
making recommendations through analysis of
the content of recommendations (n=2). The most
recent search was completed in March 2024.
Ethics approval was granted by the University
of Otago Human Ethics Committee (Ethics
Committee reference number HD20/060).

Results

Recommendations have been analysed in a
number of different ways. Two studies examined
the content of coronial recommendations in
detail.3>* In their review of recommendations
made in response to heavy vehicle crashes in
Victoria, Australia, using an accepted injury
prevention framework (the Haddon matrix),
Brodie et al.® found that while there was some
evidence that coroners had referred to relevant
national safety strategies, there were a number
of areas in the national strategy that were not
addressed and a number of lost opportunities to
make recommendations. In their examination of
coronial recommendations made in response to
injury deaths using a bespoke framework incor-
porating elements of injury prevention, Bugeja
et al.* found a low prevalence of recommenda-
tion making. Of the recommendations that were
made, a shortcoming was that there was little
evidence that coroners’ recommendations were
routinely informed by public health prevention
principles. The authors noted the opportunity
cost of not maximising the preventive potential
of the coronial system and advocate for better
incorporation of a public health perspective when
making recommendations.

Similarly, in their review of recommendations
related to mortality review, Baker and Griffin®
also noted the critical importance of public health
theory in recommendations, specifically advo-
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cating for environmental change for long-term
success, stating that recommendations advocating
for behaviour change alone are weak.

Using a more general classification and includ-
ing all causes of death, Moore and Henaghan®
classified coronial recommendations in Aotearoa
New Zealand into categories of: 1) review of
organisational practices, policies or procedures;
2) change to organisational practices, policies
or procedures; 3) immediate law reform; and 4)
publicity related to an issue. Forty-nine percent
of recommendations were classified into catego-
ries 1 or 4, indicating that nearly half could be
considered “soft” recommendations, i.e., recom-
mendations that do not require a tangible change
to factors that could be contributing to deaths,
instead asking entities to “review” or “consider”
a particular course of action.” Sutherland et al.”
note the lack of utility of soft recommendations,
likening them to a “free pass” for organisations.

One measure of the merit of a recommendation
is how well it is received by the organisation to
which it is directed.® Research in Aotearoa New
Zealand found that organisations considered that
they (the organisation) should not be expected
to implement change based on a single death,
but that coroners should refer to similar cases or
put that single death in the context of the overall
burden of mortality and serious morbidity from
that cause, and also put deaths from that cause
into the context of wider mortality, in order to
focus efforts on areas of significant mortality.
Organisations stated they were more likely to
implement coroners’ recommendations where
the findings referred to similar cases.®

While many organisations seemed to under-
stand the value of good recommendations,
Sutherland et al.® found that only 60% of recipi-
ent organisations thought that coroners’ recom-
mendations were useful to their organisation,
and only half believed that the recommendations
would prevent future death and injury. Their
study did not determine the feasibility, effective-
ness and cost of recommendations, which would
have enabled the authors to determine which
recommendations were not implemented because
of poor quality, and which were not implemented
because of “poor choices and obstinacy among
recipient organisations”.?

There was a small number of studies examining
the implementation of recommendations.>6812
Authors examined circumstances around both
recommendations that were and were not imple-
mented. See Table 1 and Table 2 for a summary
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of characteristics of recommendations that were
and were not implemented.

Many authors noted the importance of clear
communication. Being able to precisely identify
the issue and provide solutions that were clearly
implementable by a single organisation,® or at
least had a clear path to action,'! were associated
with implementation. Situations in which there
was an insufficient link between findings and
recommendations were associated with non-
implementation.’® Recommendations that were
vague and lacked clear action were less likely
to be implemented. While there might have
been a vision for improvements, unless this was
accompanied by clear identification of both the
problem and the solution they were less likely to
be implemented. Similarly, uncertainties around
the agency to implement change were found to
be unhelpful.® While it has often been lamented
by coroners that their recommendations are
“falling on deafears”,'s there was some evidence of
a “cumulative effect” of recommendations, where
having similar recommendations, or restating
previous recommendations, could be a prompt
for action,’ especially where there has been signif-
icant media attention.’ Fixing what was conspic-
uously broken as a first priority also improved
success.!

A number of studies commented on aspects
of timing.>*'2 A prolonged period between the
event and recommendations being made to agen-
cies was associated with non-implementation.!®?
The reasons for this are likely to be multiple but
may include that timely reviews support main-
tained public and media interest in the topic,'* and
enable governmental or organisational account-
ability to remain consistent.’? Other aspects of
timing relate to the socio-political context. This
ranges from simple aspects such as the time of
year (i.e., recommendations to prevent drowning
should be released at the start of summer), as well
as the political context.’

Situations in which there was a blurring of
jurisdiction for both prevention of the issue and
implementation of the recommendation pro-
vided complexity. For implementation, situations
in which there was overlap between the
coronial role and that of other investigating
authorities were associated with lower imple-
mentation rates.!® Similarly, deaths where the
contributory factors sat under the influence of
multiple sectors were also associated with lower
implementation rates. In that instance Baker and
Griffin® recommended investing in collaborative
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work. The authors noted this is easier when there
are shared values, and where recommendations
can be framed to appeal to common values.’
A situation in which there are multiple vested
interests can also be used to gain traction on a
particular issue; the use of allies to support each
other’s work was found to be beneficial in having
recommendations implemented.54

From their perspective as representatives
of a mortality review committee, Baker and
Griffin® consider much of the focus of making
recommendations should be on the process itself,
rather than purely the actual recommendations.
This includes activities such as good background
work, including consultation and pre-release of
information, defining allies, identifying foes and
developing relationships with key stakeholders.’
Clark and Trick" also emphasised process as a
crucial factor, with respect and the ability to find
common ground substantially improving success,
even to the point of being able to overcome fiscal
constraints.

There were factors external to recommenda-
tion makers that were also found to be influential
in the implementation of recommendations, both
within organisations to which recommendations
were directed and in the wider socio-political
environment. The internal policies and prac-
tices of organisations could have an impact on
the degree to which coronial recommendations
are considered.®!* Some entities did not have an
effective system to ensure that coronial
recommendations were properly considered and
responded to, or for monitoring and following
through with recommendations. For example,
in their study Watterson et al.® found some
government authorities were unable to answer
the question of whether a recommendation was
implemented or not. Leadership in institutions
and a strong professional commitment to improve
the performance of an organisation were associ-
ated with implementation of recommendations.!?

Factors related to the socio-political environ-
ment included how well the recommendations
aligned with government programmes already in
existence, or aligned with current ideology or the
policy agenda,>'* whether the inquest and its recom-
mendations attracted media attention and whether
some form of public advocacy accompanied the
recommendation.'* For example, extensive media
coverage and persistent lobbying by interested par-
ties was shown in a case study to be one significant
difference between the same recommendations
that called for legislative change being implemented
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(Tasmania) or not implemented (Victoria).’

Recommendations that were implemented
tended to be of low cost and relatively easy to
implement.’? In general, and particularly in
resource-constrained environments, recommen-
dations unlikely to attract additional funding
were less likely to be implemented.>®* However,
in some situations resource constraints could be
overcome when other factors were favourable.™

There appeared to be fewer barriers to
implementing recommendations that affect the
majority of the population, or that are considered
to be a human right in society (e.g., access to
clean drinking water).?? This is problematic for
issues that predominantly affect minoritised and
marginalised groups. However, it is possible to
write recommendations about politically sensitive
topics in a way that draws support from those
directly affected as well as the public as a whole.
This can be achieved by focussing on priorities
that have a strong support base in public opinion,
and by linking new priorities to those that were
already well established as being valued by the
general public.!

There were numerous reasons for not
implementing recommendations, including:
where recommendations were perceived as being
impractical; where there was an insufficient link
between findings and recommendations; where
there was a range of behaviours that are con-
sidered to be acceptable practice; where there
was implicit apportionment of blame; where
coroners lacked expertise; and where the focus on
single cases failed to put individual cases into the
broader perspective.!®

Summary of the key
characteristics of implemented
recommendations

Many aspects that contribute to recommen-
dations being implemented are outside the
control of those who make recommendations.
These include the legislative framework under
which they operate, organisational policies and
culture and the socio-political environment.
The following section relates to aspects that
recommendation makers have some control over,
to a greater or lesser degree.

Based on the findings from all the literature
that was identified in the above searches, the
characteristics of recommendations that were
more likely (Table 1) and less likely (Table 2) to be
implemented were as follows.
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Table 1: Characteristics of recommendations that were more likely to be implemented.
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Evidence of theory/systems review

Were evidence based 6
Relevant to the local context

Aligned with national strategic objectives, government policies and priorities 5,9

Put the case in the context of wider mortality 6,10, 15
Where prior coronial recommendations arising from investigation of similar deaths were drawn to 5.6.9.14. 15
the attention of relevant authorities by coroners or others e
Logic

Were well-formulated recommendations 59,11
Clearly able to be implemented 5,11,12
Fixed what was conspicuously broken first 11
Factors relating to the socio-political environment

Framed to appeal to common values 5,11
Made use of allies 5,14
Developed collaboratively or in consultation 5,6
Were made at an opportunistic time 5
Where some form of public advocacy accompanied the recommendations 9
Where there was significant media attention 6,9,12,14
Positive political interest, or at least a political “champion” 12
Organisational factors

Were communicated well to the correct agency and part thereof 6,9,15
Where there was an environment of good leadership in institutions with a strong professional 12
commitment to improve their performance

Where the organisation the recommendation was directed to had a proactive system for review of 9
recommendations

Where a mandatory system of reporting organisational responses to recommendations was in 8.9
place ’
Where the organisational reputation could be at risk by not implementing the recommendations 6,8
Were directed to a single organisation 5

Other

Financially viable/affordable 6,12
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Table 2: Characteristics of recommendations that were less likely to be implemented.
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Perceived lack of knowledge/expertise

Where there was a lack of evidence to support the recommendations 6,8
Where coroners lacked expertise 10
Where there were issues of feasibility 5,6,8,9
Recommendations that were “costly and impractical” 6,10
Issues of ambiguity

Where there was an insufficient link between findings and recommendations, or between problem 510
and solution ’
Where there was overlap between the coronial role and that of other investigating authorities 10
Where there were a range of behaviours that were considered to be acceptable practice 10
Unclear or vague recommendations 5-8
Not targeted to a specific entity, or sent to the wrong entity 5,6
Wider socio-political/fiscal environment

Where changes were not priorities that would attract funding 5
Suboptimal timing 5
When the time between the death and recommendations being made to agencies was prolonged 10,12
Other

Where there was implicit apportionment of blame 6,10
Recommendations that required legislative changes or new entities to be established 12

Table 3: Steps to follow when making recommendations.

relevant and is implementable.

with other issues, and showing alignment with national priorities and/or strategies.

common values and directed to the correct organisation.

1. Ensure that the recommendation is based in theory or research evidence, fixes the issues that are most

2. Provide justification for the recommendation, including defining the size of the problem, potentially compared

3. Maximise the receptibility of the recommendation through ensuring it is clearly written, framed to appeal to

4. Capture public attention—through partnering with allies and utilising the media—at an opportune time.
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In summary, we recommend that entities
making health recommendations undertake the
steps in Table 3 when crafting recommendations.

Discussion

The literature around the process of making
recommendations is not substantial. There is
very little work on the characteristics of effective
recommendations, either in the coronial context or
in other related contexts, such as mortality
review or commissions of inquiry. There is more
literature around recommendations that are
implemented, and what organisations would like
to see in recommendations. Characteristics of
implemented recommendations are summarised
in Table 1 and Table 2 above. The following section
discusses key areas of tension and debate relating
to the characteristics of recommendations that
are implemented, weaknesses of using imple-
mentation as a measure of success when making
recommendations and gaps in the literature.

Our review of the available evidence aligns
with advice such as that from the World Health
Organization’® and the National Institute for
Health and Care Excellence,’” which provide
broad guidance for making recommendations in
particular situations.

Impediments to the implementation of
recommendations

There are frequently impediments to recom-
mendations being implemented. There have been
instances where useful recommendations have
been ignored until significantly more deaths have
occurred.'® There are multiple potential explana-
tions for this: organisations can have significant
impediments to change, including a tendency to
keep doing what they have always done, which
requires less effort than change.'® Implement-
ing change often requires a specific strategy.
Organisations may wish to implement a
recommendation but fail to apply an effective
implementation strategy.’® Change is often also
costly. Furthermore, recommending change could
be considered to imply issues of organisational
underperformance. While interventions to reduce
deaths could be considered an “investment”, there
may be a substantial outlay of resource required,
and it might be years before any financial benefit
is realised, or it is not realised by the organisation
that implemented the change.® There is often a
failure to prioritise the future over the immediate.
Furthermore, there can be discord between what
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those investigating issues believe organisations
should and can do, and what organisations feel
they can do—possibly due to a “misalignment of
perspectives”.?

Having a range of recommendations, from the
relatively technical to those that involve systemic
change, is a sensible way to approach complex
issues.>? However, one must consider whether
this runs the risk of straightforward changes
being implemented and the more difficult recom-
mendations being deferred, with the reason given
that the organisation has implemented “most” of
the recommendations.

Equity considerations

The literature suggests that it is easier to imple-
ment recommendations when a large group of
people is affected, and less easy to implement
changes that benefit small and/or minoritised
groups.'? However, in Aotearoa New Zealand
deaths are not distributed evenly throughout the
population. Those who have been marginalised
by social and economic policies bear the brunt of
this.?! This ethnic and social gradient is not widely
recognised as an infringement of one’s “right
to life”; rather, it is often incorrectly viewed as
a failure of the individual to do what is in their
best interests.?? Clark and Trick' note the impor-
tance of “fixing what is conspicuously broken”. For
example, in the presence of significant inequity
in access to the determinants of health, it is non-
sensical to make recommendations that require
individuals to overcome significant resource-
related barriers in order to comply. Where
recommendations need to be targeted to over-
come some of that marginalisation, it is possible
that clear justification as to why the action needs
to be carried out (including reference to rele-
vant legislation, e.g., human rights legislation or
constitutional documents, including Te Tiriti o
Waitangi) might alleviate some of the opposition
to necessary change.

The role of media

The literature suggests that publicity around
deaths can influence outcomes.® This can be
either in a positive or negative way: in Aotearoa
New Zealand, the publicity around the death of
a 2-year-old girl who died from complications
of an infection in a cold and mouldy Kainga Ora
(government-supplied) house was likely to have
been influential in a significant number of Kainga
Ora houses being insulated and improved.?
Conversely, the recommendation to have warning
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labels on soft drinks, following the death of a
31-year-old female from cardiac arrest following
large daily consumption of Coca-Cola, received
much attention both nationally?*?* and interna-
tionally.?*?° However, this did not result in the
recommendations being implemented and is used
as an example of coroners “getting it wrong”.
While publicity can be a positive factor in achieving
change, those who make recommendations need
to be careful about how their recommendations
will be perceived by the public. The ability to craft
agood recommendation, with a clear link between
the problem and solution, should provide recom-
mendation makers with some protection against
negative publicity and the negative reputational
effects this could cause.

External considerations

Recommendations often fall into a messy
social and political environment. Many of the fac-
tors that appear to influence the likelihood of a
recommendation being implemented are not
only outside the control of those making recom-
mendations but are also unlikely to be favourable
all at the same time. This phenomenon is well
recognised in the policymaking arena and is not
unique to recommendation makers.*® However,
the findings of this review suggest it would be
beneficial for those making recommendations to
have some understanding of the types of environ-
ments that are conducive to change in order for
them to capitalise on this when they can.

Possible value of non-implemented
recommendations

Primarily, a useful recommendation is one that
achieves its aim. However, there is a difference
between recommendations that are likely to be
implemented and those that simply need to be
stated. While the former are more likely to have
an immediate effect, there is still likely to be value
in making recommendations that require a high
level of co-operation across multiple agencies to
be implemented, or that require significant cen-
tral government co-operation. Even though they
are less likely to be implemented at the time, they
provide a means for advocacy groups and others
to gain inroads in important issues,’ can set an
agenda for transformational change in the future®
and also provide recommendations to refer back
to for people investigating similar cases.5

Strengths and limitations of this research
This review collates and synthesises the

74

research about characteristics of implemented
recommendations and provides guidance for
those making recommendations. Making recom-
mendations is a common activity in a range of
settings, and this review provides a much-needed
summary of the evidence to contribute to this
process. Due to the dearth of coronial literature,
findings from non-coronial settings were included
in the review. This broad scope might be seen as
a limitation. However, there was a high degree
of commonality in findings from the different
settings, resulting in conclusions that can be
applied to non-coronial settings. Other limitations
of this study include the limiting of articles to the
English language. It is possible not all the relevant
literature was identified.

Areas for further research

There are a number of gaps in the literature.
Given the high frequency of recommendation
making across many areas in health and public
policy and the paucity of research examining
either efficacy or implementation of such recom-
mendations, priorities for future research include
examination of both of these factors. There is also
very little research examining recommendations
using frameworks that are based on prevention
theory. Because recommendations are not made
in a void, but rather in complex environments,*
any such research would benefit from consider-
ing not only the recommendations themselves but
the social, cultural and political environments into
which recommendations are made, particularly
the identification of any modifiable structural
barriers to implementing them. Other consider-
ations, such as the influence of vested interests,
would also be worth examining. Until there is a
broader body of evidence to call upon, we advise
anyone making recommendations to consult our
list of characteristics of implemented recommen-
dations and follow the steps outlined in Table 3
when deciding on the content and recipients of
any recommendations they make.

Conclusion

The quality and utility of recommendations
is important from both health and public policy
perspectives. There is a high opportunity cost to
society when interventions that yield the highest
health return on investment are not imple-
mented.?! Given the high toll of preventable
death and serious morbidity, there is a need
to gain as much benefit as possible from inter-
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ventions that are most likely to be effective,
particularly in systems, such as our coronial
system, that have a specific preventive function.
While there are many factors outside the control
of individuals that influence whether recommen-
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dations are implemented, there are a significant
number of characteristics that are within the
control of the recommendation maker that could
be heeded.
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Aotearoa New Zealand’s outdated low-
risk drinking advice: the need for

review

Tasnima Akter, David Newcombe, Andy Towers, Mark Esekielu, Christina Severinsen,

Felicity Ware, Antonia Lyons

ABSTRACT

Alcohol remains a major contributor to preventable morbidity and mortality in Aotearoa New Zealand, generating substantial health,

social and economic harm. Current low-risk drinking advice, last updated in 2011, no longer reflects contemporary evidence on

alcohol-related risk. Internationally, several countries have revised their guidance in response to strengthened evidence that even

low levels of consumption increase the risk of disease. This viewpoint argues that Aotearoa New Zealand’s low-risk drinking advice

is now overdue for review. Updating national guidance is necessary to ensure that alcohol-related risk is communicated accurately

and transparently and to provide a clearer foundation for clinical practice and policy. However, on its own, such advice cannot reduce

alcohol-related harm, as information alone cannot address the structural conditions that produce it. The impact of evidence-based

advice depends on the broader regulatory, commercial and social environments in which alcohol is produced, marketed and

consumed. A review process must therefore be embedded within a wider strategy that addresses structural drivers of harm and

prioritises equity, including obligations under Te Tiriti o Waitangi.

Icohol is a leading contributor to
preventable morbidity and mortality
globally. Its health impacts are significant
and continue to rise in many countries. According
to the World Health Organization’s 2024 report,
alcohol use was considered responsible for 2.6
million deaths, around 5% of all global deaths.
Men account for three-quarters of those fatalities.!
Alcohol contributes to a range of health problems,
including cancer, cardiovascular disease, injuries
from road crashes, mental health disorders and
infectious diseases.! Alcohol-related harm also
imposes substantial economic costs, underscoring
the broader societal impact of alcohol use.
Governments have developed low-risk
drinking advice to communicate epidemiological
evidence about alcohol-related risk by defining
thresholds of consumption associated with lower
levels of harm.?® This advice is intended to inform
public understanding, clinical practice and
policy discussions. However, its effectiveness in
improving population health outcomes is shaped
by the wider regulatory and social environments
in which alcohol is produced, marketed and
consumed. A range of social, economic, com-
mercial and environmental factors influence
alcohol consumption, including the availability
and marketing of alcohol, social norms and the

broader conditions of inequity.*® In Aotearoa New
Zealand, low-risk drinking advice is currently
under review, although concerns have been
raised about alcohol industry influence in this
process, and the challenges of revising alco-
hol policy.® Any review of low-risk drinking
advice must be assessed not only against current
scientific evidence, but also against Te Tiriti o
Waitangi obligations to protect Maori health,
reduce inequities and enable Maori participation
and decision making in alcohol policy.

The burden of alcohol-related
harm in Aotearoa New Zealand

Within this global context, alcohol continues
to impose a heavy toll on Aotearoa New Zealand’s
health, society and economy. Despite its
normalised place in social life, the harm caused by
alcohol use is profound and persistent. Alcohol has
a significant impact on New Zealanders’ health. It
remains one of the leading causes of preventable
illness and early death, responsible for about
5% of all deaths and 5% of all healthy years of life
lost.”® Alcohol contributes to a large proportion of
injuries and physical and mental health conditions,
with nearly 4% of alcohol-related deaths caused
by breast, colorectal and liver cancers.*'! While
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alcohol-related death rates from some chronic
conditions are lower than Organisation for
Economic Co-operation and Development (OECD)
averages (7.4 vs 8.5 per 100,000 for cancer and
1.9 vs 7.2 per 100,000 for liver disease),'? alcohol
causes a substantial proportion of acute harms,
including road trauma, suicide and drowning,
accounting for approximately one-third of fatal
crashes and suicides.’®* Alcohol-related road
traffic deaths are significantly higher in Aotearoa
New Zealand than in other OECD countries, at 5.1
per 100,000, nearly double the OECD average of
2.8.2 In 2018, alcohol was linked to 901 deaths,
1,250 cancers, 29,282 hospitalisations and almost
50,000 Disability-Adjusted Life Years (DALYs)
lost.16

Alcohol-related harm extends beyond the
individual drinker, with significant harms
experienced by others in Aotearoa New Zealand.
Casswell et al. estimated that more than 78,000
healthy life years were lost in 2018 as a direct
result of other people’s drinking, including harms
from road injuries, child maltreatment and inter-
personal violence.” A substantial proportion of
this burden is driven by foetal alcohol spectrum
disorder (FASD), which results from prenatal alco-
hol exposure and causes lifelong disability. The
total cost of FASD in Aotearoa New Zealand has
been estimated at NZ$4.8 billion, reflecting both
healthcare expenses and long-term social and eco-
nomic losses.!® Around one-third of people who are
pregnant in Aotearoa New Zealand report
consuming alcohol, with about 12% engaging
in binge drinking and 13% continuing beyond
the first trimester.*?! Alcohol use during preg-
nancy is shaped by a range of contextual factors,
including intimate partner violence, poverty,
stress, trauma, abuse, discrimination and partner
drinking patterns.???* These conditions constrain
individual agency and highlight the limitations
of approaches that rely solely on information or
advice to reduce harm. Alcohol-related violence,
sexual assault and road crashes add billions more
in annual costs, destabilising families and commu-
nities.'®?* These harms disproportionately affect
whanau and communities already experiencing
disadvantage, deepening existing inequities and
perpetuating cycles of harm across generations.
This pattern highlights that alcohol-related risk
extends beyond the drinker and has implications
for how low-risk drinking advice is conceptual-
ised, developed and communicated. Collectively,
these findings show that alcohol-related harm in
Aotearoa New Zealand is a major public health
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issue produced through structural and relational
conditions.

In addition to these broader effects, alcohol has
a significant impact on Aotearoa New Zealand’s
economy. The New Zealand Institute of Economic
Research (2024) estimated that alcohol costs the
country around NZ$9.1 billion annually, equivalent
to nearly one-third of the national health budget.'?
This total includes healthcare and treatment for
alcohol use disorders as well as broader economic
impacts from lost productivity, premature death
and incarceration. The Government also spent
an additional NZ$810 million directly through
hospitalisations, emergency services and Accident
Compensation Corporation compensation, high-
lighting the substantial direct fiscal burden on the
government and the importance of alcohol policy
in shaping health system costs. Together, these
figures demonstrate that alcohol-related harm
is not confined to individuals but reflects wider
social and economic systems that generate
substantial collective costs.

Alcohol-related harm in Aotearoa New
Zealand is not experienced equally. Maori, Pacific
people and people living in socio-economically
deprived areas face much higher rates of
alcohol-related disease, injury and early death
than other groups.”'® These inequities are
produced through structural and commercial
factors, such as the higher density of alcohol out-
lets in disadvantaged areas, targeted marketing
and limited access to culturally safe health and
addiction services.'? These environments are
actively shaped by the alcohol industry through
marketing practices, pricing strategies and
influence over regulatory settings. For example,
off-licence alcohol outlet density is almost three
times higher in high-deprivation communities
(94.6 per 100,000 people) than in low-deprivation
areas (31.0 per 100,000).'%%* Communities with
a higher proportion of Maori also face greater
exposure, with 74.5 outlets per 100,000 people
compared with 56.4 per 100,000 in areas with
fewer Maori.'®?> These patterns reflect a well-
established alcohol harm paradox, whereby
groups experiencing greater socio-economic
disadvantage experience disproportionately high
levels of harm despite similar or lower levels of
consumption.! In Aotearoa New Zealand, these
inequities are further intensified by colonial and
contemporary policy arrangements that have
concentrated harmful alcohol environments in
already disadvantaged communities and lim-
ited Maori access to self-determined, culturally
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safe forms of prevention and care.'®* Under Te
Tiriti o Waitangi, the Crown has a responsibility
to protect Maori health and address inequities
in alcohol-related harm disparities, and enable
Maori self-determination in alcohol policy.
Addressing these inequities requires structural
policy responses, including stronger regulation of
alcohol availability and marketing, greater invest-
ment in prevention and treatment, and Maori and
Pacific leadership and decision-making authority
to ensure policies promote health equity.?”’

Low-risk drinking advice:
purpose, impact and importance

Government low-risk drinking advice provides
thresholds derived from epidemiological evidence
to indicate levels of consumption associated with
lower risk of harm.! Such advice translates com-
plex epidemiological evidence into accessible
public health information and is intended to
support informed decision making, clinical
practice and policy development.?®% By defining
recommended daily, weekly and single-occasion
(binge) limits, low-risk drinking advice specifies
levels of consumption associated with lower
probabilities of acute alcohol-related harms (e.g.,
accidents, injuries and violence) and chronic
conditions (e.g., cancers, liver disease and
cardiovascular illnesses). This is especially
important given that while some alcohol use is
labelled “low risk” or “safe” for consumption,
current evidence shows that no level of alcohol
use is completely risk free.®

Beyond informing individual behaviour, low-
risk drinking advice also informs national health
policies. It contributes to the evidentiary and
normative basis for population-level measures,
such as taxation, licensing rules and labelling
requirements. These regulatory interventions
themselves, rather than advice, are the primary
drivers of reductions in alcohol-related harm.*
Low-risk drinking advice also helps health pro-
fessionals to identify at-risk drinkers through
screening, provide opportunistic advice in the form
of a brief intervention and link individuals to sup-
port before serious harm occurs. Collectively, these
functions position low-risk drinking advice as one
component within a broader system of alcohol
control, rather than a standalone intervention.
However, to remain effective, low-risk drinking
advice must be kept up to date as scientific under-
standing evolves.’*5 Earlier advice was developed
when evidence on long-term health outcomes,
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particularly at low levels of consumption, was
more limited. Current evidence demonstrates that
even small amounts of alcohol can increase the
risk of disease, meaning outdated thresholds may
underestimate harm and contribute to the normal-
isation of higher-risk consumption patterns.3?

Recent international revisions of
low-risk drinking advice

Over the past decade, research has shown that
alcohol increases the risk of multiple cancers,
heart disease and injury, and that any potential
health benefits once linked to moderate drinking
are minimal or non-existent."* This evidence has
led to a shift in how alcohol-related risk is concep-
tualised and communicated, moving away from
categorical notions of “safe” drinking towards
a continuum of risk. As a result, several high-
income countries have revisited their national
low-risk drinking advice.?>-%

In 2016, the United Kingdom (UK) completed
its review and replaced low-risk drinking advice
previously established in 1995.2° The 2-year
review process drew on expert national and
international evidence, including mathematical
models of population drinking and mortality data,
which estimated 14 units per week as the upper
limit of low risk, equivalent to about a 1% lifetime
risk of death from alcohol-related causes. The
low-risk drinking advice determined by the UK
expert working group was that adults who choose
to drink should consume no more than 14 units
of alcohol per week (with one standard drink
defined as 8g of pure alcohol), spread evenly over
several days with alcohol-free days each week. In
2020, Australia also published a comprehensive
review to update its 2009 national alcohol advice.*
Using a similar methodology to the UK, the review
defined thresholds below which the lifetime risk
of alcohol-attributable death remains less than
one in 100. The revised advice recommends that
adults consume no more than 10 standard drinks
per week (one standard drink equalling 10g of
pure alcohol), with the same limits applying to men
and women. Following these updates, the Canadian
Centre on Substance Use and Addiction was
commissioned by the Canadian Government to
review the national alcohol guidance, following
which it released updated recommendations for the
Canadian public in 2023.3! Although these have not
yet replaced the official government advice, the
review used similar approaches, including
modelling consumption and mortality. The findings
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indicated that consuming more than two standard
drinks per week (with one standard drink defined
as 13.45g of pure alcohol) exceeded a one-in-1,000
lifetime risk threshold for alcohol-related death,
while more than six standard drinks per week
exceeded the one-in-100 threshold. The expert
group therefore recommended classifying up to
two standard drinks per week as low risk, three
to six drinks as moderate risk and more than six
drinks as increasingly high risk.

Across these reviews, several conclusions are
evident: no level of alcohol use is completely
risk free; risk increases in a dose-response rela-
tionship with consumption (i.e., the more you
drink, the worse the harm); and advice has
shifted towards lower risk thresholds and gender-
neutral recommendations. Abstinence is identified
as the lowest-risk option, essential for those who
are pregnant. Together, these revisions reflect a
broader shift towards more precautionary and
transparent approaches to communicating alcohol-
related risk.

Wh){ revision of Aotearoa New
Zealand’s drinking advice is
overdue

Aotearoa New Zealand’s current low-risk
drinking advice, last updated in 2011, was
developed in a different scientific context® when
evidence linking alcohol use to chronic disease,
particularly at low levels of consumption, was
less developed. Since then, considerable evidence
has led to a growing consensus that no amount
of alcohol can be considered completely safe.??
Research has strengthened the understanding of
alcohol’s contribution to a wide range of harms,
including several types of cancers and cardiovas-
cular disease.’”* Aotearoa New Zealand’s current
guidance is therefore misaligned with current
scientific evidence and with advice in other
comparable countries. This misalignment has
implications for how alcohol-related risk is
communicated and understood at the population
level.

The amount of alcohol that people drink
contributes to risk levels. In an international
context, Aotearoa New Zealand has relatively
high levels of alcohol consumption, reflecting
the normalisation of alcohol use within social
life. According to World Health Organization
data, New Zealanders consumed about 9.3 litres
of pure alcohol per person per year, compared
with an OECD average of 8.3 litres.!? Around 80%
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of Aotearoa New Zealand adults reported drinking
alcohol, compared with about 70% across the
OECD. Approximately 41% of adults in Aotearoa
New Zealand reported heavy episodic drinking
(defined as consuming six or more standard alco-
holic drinks on one occasion, with one standard
drink containing 10g of pure alcohol) in the past
month, compared with 33% across the OECD,
placing Aotearoa New Zealand among the top
five OECD countries. Among drinkers, this figure
rises to 47.6%, which is also higher than the
OECD average (40.6%).1? Similar patterns appear
among young people aged 15-19 years, with 64%
of younger New Zealanders reporting current
drinking and more than one-third reporting binge
drinking in the past month, figures that are both
higher than OECD averages.!? These patterns indi-
cate that alcohol use is normalised through social,
commercial and policy environments in Aotearoa
New Zealand. Current low-risk drinking advice
in Aotearoa New Zealand recommends weekly
limits of 15 standard drinks for men (no more
than three per day) and 10 for women (no more
than two per day), with at least two alcohol-free
days each week.’ In this context, the effective-
ness of guideline-based approaches is constrained
by commercial environments in which alcohol
is actively promoted and normalised. In recent
years, this has been further intensified by the
growth of social media and algorithmically tar-
geted digital marketing, which increases exposure
and engagement with alcohol promotion, particu-
larly among young people and other population
groups.’®#! Guideline-based approaches, there-
fore, need to be accompanied by broader policy
measures that address availability, marketing and
social norms.

Recommendations

Low-risk drinking advice in Aotearoa New
Zealand needs urgent review. The current advice,
last updated in 2011, is outdated, developed before
research demonstrated that even small amounts
of alcohol can increase the risk of cancer, heart
disease and other chronic health conditions.
Updating national advice using evidence-
informed review processes like those used in
comparable countries is necessary to ensure that
risk is communicated accurately.

We recommend that the first step should be a
comprehensive review of the 2011 low-risk drinking
advice. This review needs to draw on the latest
national and international evidence about alcohol’s
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health, social and economic impacts, as well as
how harm is distributed across the population.
The review should be situated within an under-
standing of the wider structural conditions that
shape alcohol use, including alcohol availabil-
ity (such as outlet density), marketing exposure,
socio-economic inequities and access to culturally
safe support.

We also recommend, following examples set
by other jurisdictions, that Aotearoa New Zealand
should develop population-specific modelling to
estimate how drinking affects health outcomes.
Such modelling would quantify both short-term
risks (such as injury) and long-term risks (such
as cancer and heart disease) and help identify
thresholds that better reflect local drinking
patterns and health priorities.

We recommend that the advice review
process prioritise those most affected by harm and
be carried out in genuine partnership with Maori
and Pacific communities, consistent with Te Tiriti
o Waitangi. This includes ensuring substantive
Maori and Pacific leadership in decision making,
drawing on matauranga Maori and Pacific knowl-
edges and supporting community-led approaches
to prevention, education and treatment. Reducing
inequities in alcohol-related harm must be central
to this review process, and advice may produce
or exacerbate inequities if it is based primarily on
population averages rather than the distribution
of harm, which currently most severely impacts
Maori, Pacific people and people living in low
socio-economic areas.

We further recommend the establishment of a
multidisciplinary national expert panel to guide
the review, one that includes Maori and Pacific
health experts, addiction specialists, public health
clinicians and researchers and communication
professionals, and explicitly excludes representa-
tives of the alcohol industry. This stated expertise
and the exclusion of industry influence will main-
tain the independence and credibility of the panel,
thus aligning it with panels utilised in reviews in
other jurisdictions. The panel’s role would be to
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assess the evidence, develop recommendations
and ensure that guidance is transparent and
contextually appropriate.

We strongly recommend that the review process
include public consultation. A staged approach,
similar to that used in Canada, would involve
presenting evidence and rationale for revision,
followed by consultation on draft recommenda-
tions. Such processes can strengthen transparency,
public accountability and legitimacy.

Finally, we recommend that careful attention
be given to the implementation of revised advice.
Implementation science can be used to assess
how messages are understood across different
communities and to monitor their effects over
time. Continuous review will ensure the advice
remains useful and up to date as new evidence
emerges.

Conclusion

Updating Aotearoa New Zealand’s low-risk
drinking advice is more than a technical exer-
cise; it is an opportunity to improve how alcohol-
related risk is defined and communicated. Aligning
national advice with current scientific evidence
and international practice would strengthen its
credibility and relevance. To maintain integrity,
the review process must be independent of the
alcohol industry’s influence. Importantly, alcohol-
related harm is produced through structural and
commercial conditions that shape patterns of con-
sumption and distribute risk unevenly across the
population. Therefore, to be effective, low-risk
drinking advice updates must be undertaken as part
of a broader public health strategy that addresses
the commercial and structural production of
alcohol-related harm, centres equity and upholds
Te Tiriti o Waitangi. Without such an approach,
revised advice may improve the accuracy of
official risk communication while leaving
the underlying distribution of harm largely
unchanged.
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Moving the dial on out-of-hospital
cardiac arrest survival in Aotearoa

New Zealand

Jon Moores

ABSTRACT

Out-of-hospital cardiac arrest (OHCA) remains a major public health challenge in Aotearoa New Zealand, with 30-day survival

plateauing at approximately 11% in recent years. Registry data demonstrate that early bystander cardiopulmonary resuscitation

(CPR) and community defibrillation significantly increase survival, yet community defibrillation rates remain low, and inequities

persist across ethnicity, gender, deprivation and rurality. International evidence shows that system-level improvements in early

response and equitable access to post-arrest care can substantially improve outcomes. Improving OHCA survival in New Zealand

requires a co-ordinated, equity-focussed strategy centered on universal CPR literacy, automated external defibrillator (AED) training,

targeted AED deployment and maintenance of a national registry, strengthened community-responder systems and optimisation of

cardiac arrest care pathways.

ut-of-hospital cardiac arrest (OHCA)

remains one of the most time-critical

medical emergencies in Aotearoa New
Zealand. The Hato Hone St John Out-of-Hospital
Cardiac Arrest Registry reports that 2,192 adults
received resuscitation attempts in 2024/2025
where an ambulance was sent, with 11% surviving
to 30 days.! Hato Hone St John provides ambulance
services across New Zealand, except for the Greater
Wellington and Wairarapa Regions, which are
served by Wellington Free Ambulance.

Survival has remained largely unchanged over
the past 5 years despite improvements in prehospital
practice. Survival in the Utstein comparator group
with a shockable rhythm is 29%, comparable
with similar ambulance systems internationally,
but overall system improvements remain modest.!
The Utstein comparator group provides a common
set of guidelines for standarised OHCA reporting
and includes patients over the age of 15, all
causes, a resuscitation was attempted, the patient
presented with a shockable rhythm and the OHCA
was witnessed by a bystander.

International evidence consistently demon-
strates that early intervention is the strongest
determinant of survival.? Registry data show
that bystander cardiopulmonary resuscitation
(CPR), community defibrillation and activation of
community responders through the GoodSAM first-
responder network are consistently associated
with higher rates of survival.! GoodSAM, or Good

Smartphone Activated Medics, is a platform used
internationally as well as in New Zealand to
support registered volunteer activation to an
OHCA by emergency services. Yet only 6-7% of
patients receive community defibrillation prior
to ambulance arrival.'® Given that survival
decreases by approximately 10% for every minute
defibrillation is delayed,® the interval before
ambulance arrival represents the most critical
opportunity for improvement.

Seventy-two percent of cardiac arrests occur
at home,! highlighting the importance of family
members and bystanders as first responders.

While 81-83% of witnessed arrests receive
bystander CPR,'3 access to publicly available
defibrillation remains limited. Audits have
demonstrated that many automated external
defibrillators (AEDs) are often not accessible
24 hours a day or are inaccurately registered.®
Strategic placement of AEDs and distribution
of portable AEDs to first responders where a
response may be limited or in areas of deprivation
and high case incidence is essential. Options
for AED use and availability have significantly
improved and a number of ultralight defibril-
lator options are now on the market, improving
portability and general use.

Significant inequities persist. Registry data
demonstrate higher OHCA incidence among Maori,
Pacific peoples, rural populations and those living
in high-deprivation areas. Lower survival odds
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are observed among Maori, Pacific peoples,
females, rural residents and individuals in high-
deprivation communities.! Females have 60%
lower odds of receiving community defibrillation
compared with males.! International evidence
confirms that socio-economic deprivation influences
outcomes as well as equitable access to post-
resuscitation care.?

Any strategy to improve survival must be
equity focussed and engage communities to
explore potential solutions. While this may
initially focus on the equitable distribution of
AEDs and education, we should also think more
broadly about enabling volunteer first-response
networks from and for the community they
serve. International examples such as Hatzolah in
Australia may provide an example of a framework
to adapt first-response models to community
needs while maintaining cultural safety.*

Mandatory CPR and AED training in schools
represents one of the most scalable long-term
interventions available and was a topic of
discussion in a recent New Zealand Medical
Journal article and subsequent correspondence.
Children aged 13-14 years can perform effective
chest compressions, and younger children can
be taught to recognise emergencies and activate
help.® The World Health Organization has
endorsed CPR education in schools for more
than a decade.? Countries that have implemented
national CPR initiatives, such as Denmark, have
substantially increased bystander CPR rates and
improved survival.?

New Zealand already benefits from strong
voluntary education programmes, including St
John in Schools and community-based training
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initiatives.! However, more can be done. Embed-
ding CPR and AED training within the national
curriculum would ensure universal exposure and
build generational resilience. Given that most
cardiac arrests occur in the home, equipping
all school leavers with CPR competency has the
potential to transform the national response
capacity.

Education is one part of a wider, integrated
system. An effective national strategy should
include: 1) mandatory CPR and AED education in
schools; 2) targeted AED deployment supported by
a national defibrillator registry; 3) strengthened
community-responder programmes such as Good-
SAM; 4) equitable access to appropriate clinical
facilities for post-arrest care; and 5) embedding
a quality-based system to continually learn from
and improve ambulance and prehospital clinical
practice and performance.?

OHCA survival in Aotearoa New Zealand has
plateaued at approximately 11%.! Registry data
and international evidence clearly demonstrate
that early community response is the strongest
modifiable determinant of survival.?

Strengthening the foundations through universal
CPR education, community-led first-response net-
works and equitable AED access offers a realistic
pathway to improving outcomes. Smoke alarms in
homes are now ubiquitous. Will an AED in every
school, community centre or home be thought of
in the same way? Will we be willing to leave AED
cabinets unlocked for ease of access? Moving the
dial on cardiac arrest survival will require co-
ordinated national action across education, health
and community sectors.
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Early recurrent radiotherapy-induced
angiosarcoma post-R0 breast surgery

Jennifer Zhou, Alice Febery

sentinel node biopsy for a screen-detected

breast cancer at age 63. Histology showed
a 25mm invasive breast cancer of no special
type, grade 2, hormone receptor positive, human
epidermal growth factor receptor 2 negative, no
lymphovascular invasion, with 0/7 lymph nodes,
giving a final staging of pT2 pNO. Regional breast
multidisciplinary meeting (MDM) recommended
discussion regarding endocrine therapy, radio-
therapy and chemotherapy. The benefit of che-
motherapy was deemed to be low (1.3% PREDICT
logarithm) and was not pursued.! R completed
adjuvant radiotherapy to the left chest wall (26Gray
in five fractions) and commenced letrozole.

Two years following radiotherapy, R presented
with petechial bruising over her left chest wall.
Punch biopsy showed angiosarcoma. She had
further radiological investigations, including a
staging computed tomography (CT) scan,
magnetic resonance imaging (Figure 1) and
fluorodeoxygenase positron emission tomography.
These detected a pulmonary embolus, for which
she was started on rivaroxaban, and multiple
small lung nodules that had a benign appearance.

R proceeded to a left mastectomy with
latissimus dorsi flap and split skin graft at a

P atient R had a left wide local excision and

specialist sarcoma centre. Histology showed a
210x150x5mm-deep angiosarcoma with widely
clear margins. Immunohistochemistry studies with
positive cell markers, such as c-Myc, favoured
radiation-induced angiosarcoma (RAAS) rather
than primary angiosarcoma. Given these findings,
sarcoma MDM concluded that no further treat-
ment was required.

Three months later, new petechial skin changes
developed over the surgical site (Figure 2). Punch
biopsy confirmed angiosarcoma recurrence.

Repeat scans showed new pulmonary nodules,
suspicious for metastases. R had wider excision of
theleft posterior chest wall area with 5cm margins
deep to muscle and fascia, and split skin grafting
(Figure 3). Histology showed further multifocal
angiosarcoma over an area of 185x110x50mm,
with microscopic disease present at deep margins.

Any further surgery now would require exten-
sive chest wall reconstruction with significant
associated morbidity. It was agreed that this
would not be appropriate, and R was referred to
medical oncology to discuss suppressive systemic
treatments. She has completed palliative chemo-
therapy with paclitaxel. Her last CT scan, 7 months
after her last operation, showed stable disease.

Figure 1: Magnetic resonance imaging scan done after first diagnosis of radiation-induced angiosarcoma, showing

thickened dermis of left breast (arrow).
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Figure 2: Skin changes post-mastectomy consistent with recurrent angiosarcoma.

s

Figure 3: Left lateral chest wall during (left) and after (right) wider re-excision surgery, showing extent of excision.
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Discussion

RAAS is a rare but severe complication of
radiotherapy with an incidence rate of about
0.05-0.3% in patients who have had treatment
after breast-conserving surgery.! It carries a poor
prognosis, with a reported 5-year mortality of
32%.%% Pathogenesis of the disease appears to be
related to a combination of factors, including radi-
ation-induced DNA damage and lymphoedema.?

Initial presentation of RAAS can include a
petechial rash, skin thickening or nodules over
the area directly exposed to radiation. However,
this can have a latency period of more than a
decade following radiotherapy completion, with
a median latency time of 6-11 years.* Tissue
biopsy is vital for diagnosis. This particular case is
significant in that R presented within 2 years
post-radiotherapy with cutaneous symptoms.

While a wider excision or mastectomy to clear
margins is generally accepted, it is not always
adequate to prevent local recurrence. Other
approaches have suggested complete resection of

91

all irradiated tissues to prevent local recurrence.’
Despite achieving RO resection on mastectomy, R
still developed early local recurrence with pro-
gressive metastatic disease. This may be related
to initial tumour seeding at time of index exci-
sion, prior radiotherapy-induced tissue changes
or the multifocal infiltrative nature of RAAS.®
Current literature debates the role of neoadjuvant
chemotherapy, with few case reports suggesting
improvement in achieving RO resection.® RAAS
remains a challenging disease to manage and
treatment requires close collaboration with
specialist sarcoma services.

Learning points

* RAAS can present as early as 2 years
following treatment and is a rare but
significant complication post breast
radiotherapy.

¢ Surgical management of RAAS may not
always be successful and local recurrence
can still occur despite widely clear margins.
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A rare case of gastric schwannoma

Jeli Mendoza, Phillip Pybass

astric schwannomas (GSs) are exceedingly
G rare and account for approximately 0.2%

of all gastric tumours. They originate from
Schwann cells and are almost always benign.
Many cases are discovered incidentally. If caus-
ing symptoms, patients typically present with
abdominal discomfort, early satiety, melaena or a
palpable mass.'?

To our knowledge, this is the first reported case
in New Zealand literature and one of only a handful
of cases under the age of 18. The peak incidence
is 60 years old with a female predominance (2:1)
apparent in current available research.??

Although rare, GSs are important to distinguish
from other gastric tumours, particularly gastro-
intestinal stromal tumours (GIST), which vastly
differ in management and prognosis.>*

Case presentation

Our case involves a 17-year-old female without
significant medical history who presented with
a 5-day history of periumbilical pain, nausea,
diarrhoea, fever and reduced oral intake.

An abdominal computed tomography scan
performed to rule out appendicitis revealed pan-
colitis with an incidental nodular lesion posterior
to the left lobe of the liver. Further characterisation
of this lesion with a magnetic resonance imaging
(MRI) scan showed it to be well defined and orig-
inating from the gastric lesser curvature with no
evidence of local invasion.

At endoscopic ultrasound (EUS), a subepithelial,
hypoechoic, well-defined lesion was identified
in the lesser curve measuring 11lmmx18mm.
Biopsies were obtained. The differential diagnoses
included gastric leiomyoma or GIST.

Initial cell block preparations showed stromal

Table 1: Immunohistochemistry profiles.

fragments containing bland spindle cells, which
were again suspicious for a GIST. However, immu-
nohistochemical staining showed that the lesional
cells were negative for CD34, DOG1, CD117, smooth
muscle actin and desmin, yet strongly positive
for S100 protein and SOX10. The immunoprofile
therefore favoured a diagnosis of a GS.-

General surgical follow-up ensued. Given the
patient’s age and the slow-growing nature of this
tumour type, follow-up was planned in 1 year
with repeat MRI imaging and, if stable, laparo-
scopic wedge excision at an appropriate time in
the future.

Discussion

This case highlights the discovery of a GS in a
17-year-old female, which is exceedingly rare in
this demographic.

Most reported GSs are diagnosed in the fifth
to sixth decade of life, often incidentally, during
imaging or endoscopy. Case series suggest that
the majority are slow-growing, asymptomatic and
discovered at sizes ranging from 2 to 10cm.?3 This
patient presented with gastrointestinal symptoms;
however, these were ultimately attributed to
infectious colitis rather than the tumour itself.

The key differential diagnoses for gastric
subepithelial lesions include GISTs, leiomyomas,
GSs and, less commonly, neuroendocrine tumours
or ectopic pancreas.>* GISTs represent the most
clinically significant differential, given their malig-
nant potential and their relatively higher incidence
compared to schwannomas.3* Radiologically and
endoscopically, GISTs and schwannomas share
overlapping features. Thus, imaging and EUS
alone are insufficient to provide a definitive
diagnosis.

Condition Markers
GIST CD117,D0OG1, CD34
Leiomyomas Smooth muscle actin, desmin
Schwannomas 5100, SOX10
Negative CD34, DOG1, CD117, smooth muscle markers
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Figure 1: Magnetic resonance imaging scan of patient showing lesion originating from the lesser curvature of the

stomach.
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Even histological examination of spindle cell
morphology may be inconclusive. Immunohisto-
chemistry (IHC) therefore plays a crucial role in
establishing the diagnosis. This immunoprofile
provides the definitive distinction between these
entities, guiding management and avoiding
unnecessary treatment. Without IHC, the lesion in
this case might have been misclassified as a GIST,
potentially leading to earlier surgical excision or
consideration of adjuvant therapy.3*

GSs are benign, with an excellent prognosis
following surgical excision. Recurrence after
complete resection is rare and there is no malignant
potential, in contrast to GISTs, which carry variable

10cm

malignant risk.>* In our case, a joint decision
was made between the general surgical team,
the patient and her parents to delay surgery. Our
patient was due to begin university studies. Her
and her family preferred to minimise the stress
during this milestone. Given the small size of the
tumour (18mm), absence of invasive features
and indolent natural history of this tumour, the
decision to delay resection and monitor with
interval imaging is reasonable. While it is possible
that the tumor may grow over time and complicate
surgical management, the surgical team determined
that ongoing surveillance would provide sufficient
opportunity to act should the tumor progress.
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Patterns of smoking by age and
ethnicity: an analysis of New Zealand
Health Survey data between 2020 and

2022

Richard Edwards, Jane Zhang, Janine Nip, James Stanley, Andrew Waa, Michaela Pettie

a Smokefree Aotearoa Goal to reduce daily

smoking prevalence to under 5% for all
population groups by 2025. This goal is unlikely
to be met. Daily smoking prevalence declined
from 16.4% in 2011/2012 to 6.8% in 2024/2025,?
and substantial inequities persist. Daily smoking
prevalences were 15.0% for Maori and 10.3% for
Pacific peoples in 2024/2025.?

There have been many important developments
in the policy environment in Aotearoa New Zealand
over the past decade.® Following the repeal of key
tobacco control measures included in the previous
action plan, in 2024 the Government launched a
Getting to Smokefree 2025 action plan,! building
on existing measures such as cessation support
and health promotion campaigns. The plan stated
smoking rates have “fallen dramatically for younger
age groups” and “smoking uptake among young
people is low”.* This was supported by data from the
New Zealand Health Survey (NZHS), which showed
reductions in daily smoking prevalence to 4.4%
among 18-24-year-olds in 2024/2025.2 It has also
been suggested that the low smoking prevalence
among young people meant interventions such as
a smokefree generation were no longer required.*
However, smoking prevalence by ethnicity among
young people (or other age groups) is not reported
on the NZHS Data Explorer online.?

This study aimed to identify how smoking
prevalence varies by ethnicity and age in Aotearoa
New Zealand. At the time of analysis, the latest
available adult NZHS datasets were 2020/2021 and
2021/2022 with a combined sample size of 14,143
participants. Participants under the age of 18
were excluded (n=359). Participants who refused
to answer or answered “don’t know” regarding
smoking status were also excluded (n=18), leaving
13,766 participants. We did not analyse smoking
prevalence among under-18-year-olds as the sam-
ple size was small and precision of prevalence

T he Aotearoa New Zealand Government has

estimates low.

The analysis is part of a wider study registered
on Open Science (see: https://osf.io/avdkn) with
University of Otago ethical approval (HD23/102).

Data were analysed in R 4.5 (R Core Team,
2025, R Foundation for Statistical Computing)
and presented as n-values and prevalence esti-
mates with 95% confidence intervals (CIs), with
prevalence and CIs accounting for the survey
design of the NZHS.> Absolute differences are
reported within age strata comparing estimates
for Maori, Pacific and non-Maori/non-Pacific/non-
Asian. No further adjustments were made.

Smoking status was defined as reporting having
smoked a “total of more than 100 cigarettes in your
whole life” and smoking at least once a day (daily
smoking) or at least once a month (monthly smok-
ing). Prevalence estimates are reported by total
response ethnicity classification, with a residual
category of non-Maori/non-Pacific/non-Asian.5

Daily smoking prevalence for ages 18-24 was
8.4% overall (95% CI 6.2-11.3) (Figure 1). Daily
smoking prevalence for 18-24-year-olds was
considerably higher for Maori at 18.7% (95% CI
13.2-25.7) than non-Maori/non-Pacific/non-Asian
at 5.0% (95% CI 3.2-7.7), representing an absolute
difference of 13.7% (95% CI 7.2-20.2). Prevalence
for Pacific peoples aged 18-24 was 16.0% (95% CI
6.4-34.7; absolute difference compared with non-
Maori/non-Pacific/non-Asian 11.0, 95% CI -2.8-
24.8). Daily smoking was also substantially higher
for Maori and Pacific peoples compared with
non-Maori/non-Pacific/non-Asian peoples in both
25-44 and 45+ age groups (Figure 1).

Similar patterns were observed for current
smoking (Figure 1), with a prevalence for people
aged 18-24 of 11.4% (95% CI 8.9-14.4). Current
smoking prevalence in this age group was again
considerably higher for Maori (21.5%, 95% CI 15.8—
28.6) compared with non-Maori/non-Pacific/non-
Asian (7.6%, 95% CI 5.5-10.6), with an absolute
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Figure 1: Daily and current (at least monthly) smoking by age group and total ethnicity.

Total Ethnlcity . Maori . Pacific . Asian . Nen-MaorinonPacificinon-Asian

Dalty smoking Current smoking

40-

Percentage|®)

m'yq ';5':.: .:_‘;,. '4‘?:
Age Group

n by total ethnicity (across all ages): 2,628 Maori; 766 Pacific; 1,556 Asian; 8,989 non-Maori/non-Pacific/non-Asian (ethnicity is total
response, so values sum to over 13,766).° Total n by age: 919 18-24 years; 4,382 25-44 years; 8,465 45 years and over. “Don’t know”
and refused responses are excluded (n=18). Data values available in Appendix. Dashed line indicates total prevalence for age group

(i.e., for all ethnicities).

difference of 13.9% (95% CI 7.1-20.6%). Current
smoking prevalence for Pacific peoples aged 18-24
was 20.1% (95% CI 9.7-37.0); absolute difference
compared with non-Maori/non-Pacific/non-Asian
12.5 (95% CI -1.2-26.1). Current smoking in both
the 25-44-years and 45-years-and-over age groups
was higher for Maori and Pacific peoples compared
with non-Maori/non-Pacific/non-Asian.

In summary, daily and current smoking preva-
lences among young Maori were around three times
as high as the prevalences among the non-Maori/
non-Pacific/non-Asian population of young people,
with absolute differences over 13%. Differences
in smoking prevalence by ethnicity most likely
represent the outcome of multiple contextual
factors such as experiences of structural disad-
vantage and racism, rather than being due to
ethnicity itself.”

A key strength of this study is the use of NZHS
data as a large and nationally representative
population survey.? The 2020/2021 and 2021/2022
datasets were combined due to small numbers of
participants, in part due to fieldwork disruptions
from the COVID-19 pandemic.® The three age
groups were selected to assess smoking patterns
at different stages of life, with people aged 45 and
over more likely to have formerly smoked and

less likely to vape compared with the 18-24-year-
old age group.? The relationship between vaping
and smoking prevalence is beyond the scope of
this analysis; however, we are undertaking analy-
ses of NZHS data to investigate it (see: https://osf.
io/avdkn).

In 2024/2025 daily smoking prevalence among
18-24-year-olds was 4.4%.2 The full NZHS datasets
from 2022/2023 to 2024/2025 were not available to
external researchers at the time of this report so
we do not know smoking prevalence among Maori
and Pacific young people in 2024/2025. However,
the evidence of substantial inequities we have
reported in the 2020/2021 and 2021/2022 surveys,
alongside evidence of persisting inequities in
smoking prevalence by ethnicity among all
adults,>® suggests that daily smoking prevalence
for Maori and Pacific young people is likely to be
above 5% and that substantial initiation of smok-
ing in these groups is continuing.

However, other sources suggest inequities in
smoking prevalence by ethnicity are also present
among people under the age of 18. Data from the
2024 ASH Year 10 Snapshot Survey of 14-15-year-
olds show that while the daily smoking preva-
lence was 1.2% overall for this year group, it was
highest among Maori students (2.9%), followed by
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Pacific (1.7%), European/Pakeha (0.7%) and Asian
students (0.4%).1°

These findings demonstrate the importance of
having access to data by both age and ethnicity
when assessing progress, as population averages
can hide stark differences between groups. We
strongly recommend adding the facility to present
key measures like smoking prevalence stratified
by both age and ethnicity to the online NZHS Data
Explorer,? as long as Indigenous data sovereignty

98

principles are observed. In 2010, Maori leaders
called for a goal to eliminate smoking to address
persisting inequities.'! The NZHS data suggest
inequities have not been addressed and substantial
numbers of Maori young people continue to start
smoking. It is highly unlikely that the Smokefree
Aotearoa 2025 goal has been achieved for young
Maori. This highlights the continued need for the
implementation of robust interventions to equita-
bly protect young people from starting to smoke.
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Appendix

Appendix Table 1: Daily and current smoking by age and ethnicity.

9.4 (8.8-10.0) 10.8 (10.1-11.5)

18-24 919 107 8.4 (6.2-11.3) 136 11.4 (8.9-14.4)
25-44 4,382 590 10.4 (9.2-11.7) 687 12.3(11.0-13.7)
45+ 8,465 922 8.9(8.2-9.7) 979 9.6 (8.8-10.4)
Maori 2,628 652 23.4(21.1-25.7) 711 25.6 (23.2-28.2)
Pacific 766 155 19.1 (15.2-23.8) 176 21.6 (17.4-26.4)
Asian 1,556 60 3.4 (2.4-4.8) 78 4.8(3.5-6.6)
Non-Maori/non-Pacific/non-Asian 8,989 792 7.1(6.4-7.8) 883 8.2 (7.5-9.0)

18-24 265 62 18.7 (13.2-25.7) 70 21.5(15.8-28.6)
Maori 25-44 945 267 25.9 (22.3-29.8) 304 29.2 (25.4-33.4)

45+ 1,418 323 23.1(20.0-26.5) 337 24.0(20.9-27.5)
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Appendix Table 1 (continued): Daily and current smoking by age and ethnicity.
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18-24 102 16 16.0 (6.4-34.7) 19 20.1(9.7-37.0)
Pacific 25-44 347 89 23.1(17.2-30.3) 100 25.8 (19.5-33.3)
45+ 317 50 16.5 (10.8-24.4) 57 17.5(11.8-25.2)
18-24 126 5 1.9 (0.4-8.5) 11 6.0 (2.7-13.1)
Asian 25-44 889 33 3.4(2.1-5.4) 44 4.9(3.1-7.8)
45+ 541 2 4.0(2.3-7.1) 23 42(2.4-7.2)
18-24 459 33 5.0(3.2-7.7) 46 7.6 (5.5-10.6)
:g:xs?::/ non-Pacific/ )5 4 2,294 226 7.7 (6.3-9.4) 268 9.4 (7.8-11.2)
45+ 6,236 533 7.1(6.4-7.9) 569 7.8 (7.0-8.7)

N of respondents is unweighted n. Weighted percentages and 95% confidence intervals (95% Cl) account for New Zealand Health Survey design.
Ethnicity is total ethnicity. Total numbers of excluded/refused responses are n=6 and “don’t know” responses are n=12.

Smoking status is defined as people who reported smoking at a “total of more than 100 cigarettes in your whole life”.

Daily smoking = now smokes “at least once a day”.

Current smoking = now smokes at least monthly (“at least once a day

at least once a week” or “at least once a month”).
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Appendix Table 2: Absolute differences in daily and current smoking by age for Maori, Pacific and non-Maori/non-Pacific/non-Asian participants.

Daily smoking Current smoking
. . Weighted % Absolute diff Weighted % Absolute diff
Age grou Total ethnicit:
S y (95% Cl) (95% ClI) (95% CI) (95% ClI)
Maori 18.7 (13.2-25.7) 13.7 (7.2-20.2) 21.5(15.8-28.6) 13.9(7.1-20.6)
18-24 Pacific 16.0 (6.4-34.7) 11.0 (-2.8-24.8) 20.1(9.7-37.0) 12.5(-1.2-26.1)
Non-Maori/non-Pacifi
on z?orl/non acific/ 5.0 (3.2-7.7) Reference 7.6 (5.5-10.6) Reference
non-Asian
Maori 25.9 (22.3-29.8) 18.2 (14.1-22.2) 29.2 (25.4-33.4) 19.9 (15.6-24.2)
o5 a4 Pacific 23.1(17.2-30.3) 15.4 (8.7-22.1) 25.8 (19.5-33.3) 16.4 (9.4-23.5)
Non-Maori/non-Pacifi
on a.1or|/non acific/ 7.7 (6.3-9.4) Reference 9.4 (7.8-11.2) Reference
non-Asian
Maori 23.1(20.0-26.5) 16.0 (12.7-19.3) 24.0 (20.9-27.5) 16.2 (12.9-19.6)
a5t Pacific 16.5 (10.8-24.4) 9.4 (2.7-16.1) 17.5(11.8-25.2) 9.7 (3.1-16.3)
Non-Maori/non-Pacific
. I/ ific/ 7.1(6.4-7.9) Reference 7.8 (7.0-8.7) Reference
non-Asian

N of respondents is unweighted n. Weighted percentages and 95% confidence intervals (95% Cl) account for New Zealand Health Survey design.

Ethnicity is total ethnicity. Total numbers of excluded/refused responses are n=6 and “don’t know” responses are n=12.

Smoking status is defined as people who reported smoking at a “total of more than 100 cigarettes in your whole life”.
Daily smoking = now smokes “at least once a day”.

Current smoking = now smokes at least monthly (“at least once a day”, “at least once a week” or “at least once a month”).
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Giant Cell Tumours of Bone.

NZMJ, 1926

By W. R. Stowe, M.R.C.S. and P. P. Lynch, M.B.

he urgent necessity for discrimination

I between benign and malignant neoplasms

is stimulating research to a marked degree.

It is impossible, in the present state of our knowl-

edge, to draw a hard and fast line between the

two. The following experience is illuminating in
a small way:—

A.M,, 31 years, presented himself for treatment
of a protruding granulomatous mass based on
the right pre-maxilla. The clinical and skiagraph
evidence gave rise to the suspicion that the mass
was not of a benign character. A skiagraph of
the pre-maxillary region displayed the following
features:—(1) A well-defined circumscribed mass
of low density, the size and shape of a broad bean,
on the right side. (2) On the left, an area of the
same size in the malar bone, showing an entirely
abnormal condition, of the osteitis fibrosa type.
An osteoclastic process in the past had given
place to the type of repair usual in such cases. The
mandible, as far as the angle of the jaw, on each
side showed the same degenerate quality of
repair after a similar process of destruction. The
rami are now attenuated, irregular in contour,
and somewhat cystic in appearance.

At this stage the patient stated that all the teeth
were removed from the lower jaw when he was
nine years old (22 years ago), and that fifteen
years ago the jaw was “X-rayed.” Fortunately the
negative was still in existence. It shows loss of
detail in the bone and a “furry” margin, such as
was then considered typical of sarcoma of a lethal
type. The tibia (left) was skiagraphed at the same
time. I have a clear recollection of a uniformly
thickened shaft of columnar type appearance,
with ill-defined margins. The whole shaft was
involved in a gross degenerative change, an active
hyper-plastic condition.

To-day there is no sign of activity. Repair, of
a very irregular nature, appears to be complete.
Further investigation revealed a similar condition
in the other tibia, both femora and pelvis. The
cranium and shoulder girdle are normal in
appearance. The pelvic brim is deformed. The
sacro-iliac region on both sides shows very gross

changes.

In 1910 four other children of the same fam-
ily were treated in a local hospital for neoplastic
condition in the tooth-bearing area. In each case
the clinical and pathological conclusion was
“myeloid sarcoma.” Then it came to light on the
husband’s statement that the mother, who died
of pleurisy and pneumonia, had submitted to
an operation for some pathological condition of
the jaw. The following notes are copied from the
hospital records:—

Donald M., aged 8 years; 15" June, 1910.—
Sarcoma of the lower jaw anterior master attach-
ment. Bone soft and crackling. Glands of neck
involved. Same both jaws. Glands removed.
Bony growth cut out. Nuclei of new teeth found
embedded in large cavities of bone.

Kathleen M., aged 10 years; May, 1910.—Epulis
first molar, right lower jaw. Two teeth removed.
Cut out edge of bone. Pathologist’s report:—
“Myeloid sarcoma.”

Hugh M., aged 12 years; 28th July, 1910.—
Hypertrophy and gingivitis. Removed carious
right lower molar, left lower molar, and group of
three teeth matted together in a cell nest over the
site of the right lower canine. Bone round these
teeth was very thickened, and, in view of family
history, probably sarcomatous.

William M., aged 15 years; May, 1910.—
Epulis pre-maxilla, sloughing. Teeth not cari-
ous. One carious stump, left lower jaw, removed
with wedge of bone. Pathological report:—
“Myeloid sarcoma.” Returned two months later
with large sarcoma, right lower jaw—removed—
very soft—and carious. Chiselled out, etc. Gland
in sub-magxillary triangle removed (sarcomatous).
Returned October, 1910. Area cut away from lower
jaw on right side. This was myeloid sarcoma.

The family consists of eight boys and two girls.
The five eldest, four boys and one girl, have never
shown any sign of disease (father’s statement).

The other five were born, with one excep-
tion, at two-year intervals, approximately, and
were all affected as described. All the ten are in
average good health and able to perform such
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duties as rural life demands. The father has
marked kyphosis. Hishealthis good and his history
has no apparent connection with the condition of
the affected five. An endeavour to investigate the
condition of the other children been unsuccessful.
It is difficult to offer any acceptable explanation
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of this remarkable sequence of neoplasms in the
tooth-bearing area in the same family. The evi-
dence as a whole supports the hypothesis that
there is an hereditary factor in all neoplastic
conditions, that biological degeneration is to be
expected in moribund strains.
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