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Summaries
The future of the New Zealand Medical Journal
Frank Frizelle

The Pasifika Medical Association Group (PMAG) assumed responsibility for the New Zealand Medical 
Journal (NZMJ ) in 2022 following the final insolvency of the New Zealand Medical Association (NZMA). 
Under PMAG’s stewardship, the Journal underwent significant development and modernisation. 
However, PMAG is no longer in a position to continue funding the Journal. To ensure continuity, 
a consortium comprising the medical schools of The University of Auckland Faculty of Medical and 
Health Sciences and the University of Otago School of Medicine, supported by philanthropic funding, has 
committed to funding the Journal for an interim 6-month period while a sustainable long-term model is 
developed. It is hoped that Health New Zealand – Te Whatu Ora and the University of Waikato School of 
Medicine will also contribute to this effort. Nevertheless, establishing a financially sustainable strategy 
for the Journal’s future remains an urgent priority.

Discrediting science as “ideology”: when evidence becomes politically inconvenient
Belinda Loring, Papaarangi Reid, Rawiri McKree Jansen, Rhys Jones

The Government has made several recent moves that serve to silence, sideline or publicly discredit 
health professionals and scientific experts. Our safe health system and democracy depend on health 
professionals being able to speak out transparently and without fear. We share our concerns that the 
government is risking public safety by undermining these important safeguards when faced with the 
uncomfortable fact that a number of their health policy decisions are contradicted by science. 

Intestinal ultrasound in inflammatory bowel disease: diagnostic accuracy and 
impact on clinical decision making in a New Zealand tertiary centre
Dongyeon Kang, Zi-yi Kok, Caroline Jiang

Inflammatory bowel disease (IBD) is a long-term condition that causes inflammation in the bowel 
and often needs repeated testing to check whether treatment is working. We reviewed 373 intestinal 
ultrasound (IUS) scans performed in routine care at a New Zealand hospital and compared the ultrasound 
findings with follow-up tests done within the next 6 months, such as stool inflammation tests (faecal 
calprotectin), colonoscopy and scans like magnetic resonance imaging or computed tomography. The 
ultrasound results matched follow-up assessments very well, especially when using a commonly used 
stool test threshold (faecal calprotectin below 150 micrograms per gram). Ultrasounds also frequently 
changed patient management, and many decisions were made and enacted on the same day. This 
suggests IUS is a useful, repeatable, radiation-free way to monitor IBD and may reduce the need for 
more invasive tests in some situations.

A clinical ethics approach to the use of puberty blockers in gender incongruence
Cindy Towns, Rona Carroll, Jemima J Bullock, Paul Hofman, Richard W Carroll, Andrew Linton

Reversible pubertal suppression (puberty blocking) can be used in transgender and gender diverse 
young people to temporarily stop the production of sex hormones. By pausing the physical effects of 
puberty, they can help prevent the distress of gender dysphoria in transgender people. They also allow 
young people time to mature without the distress associated with pubertal changes, before making 
decisions about whether hormone therapy is right for them. This paper takes a clinical ethics approach 
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to puberty blockers, outlining the key ethical principles involved in decision-making and concluding 
that a blanket ban would be harmful and unjust.

Addressing barriers to dental care: a Tūranga Health and Trinity Koha Dental initiative
Pauline Norris, Elisabeth Moore, Shirley Keown, Jonathan Broadbent

Many people in New Zealand do not get the dental care they need. Māori are more likely to have poor 
oral health and less likely to be able to afford to see a dentist. Tūranga Health (a Māori health provider) 
partnered with Trinity Koha Dental Clinic (a charity dental service), to provide a free dental care service. 
Other services such as optometry and vaccination were provided alongside this, and transport was 
provided. Over 2 weeks in 2025, 605 treatments were given to 178 patients, showing the high level of 
unmet need in the community.

Educator perspectives on the physical activity promotion training provided 
for future mental health care professionals in Aotearoa New Zealand
Oliver WA Wilson, Chloe M Parton, Justin Richards

While physical activity is recognised as important for mental health, it is rarely a formal part of the 
education of future mental health professionals due to time constraints and differing views on whose job 
it is to promote physical activity. Collaboration between educators and professional bodies is necessary 
to prioritise physical activity within the scope of mental health practice. If done correctly, equipping 
mental health professionals with the skills and knowledge to effectively promote physical activity could 
make them more confident and help ensure that everyone, regardless of their background, gets the 
support they need to be physically active. Importantly, this is likely to have a positive effect on both the 
mental and physical health of people experiencing mental illness and accessing mental health services 
in Aotearoa New Zealand.

Knowledge and perceptions of gynaecological cancers of 
Pacific women in Aotearoa New Zealand
Alexandria B Tino, Allamanda Faatoese, Peter H Sykes, Kenny Chitcholtan, Gabi U Dachs

A survey of 94 Pacific women living in New Zealand showed limited awareness of gynaecological cancer 
symptoms or treatments, despite statistics showing a high cancer burden in this community. While largely 
relying on mainstream healthcare providers, participants also valued traditional healers. Participants 
highlighted cancer prevention and early detection, with quality of life of highest priority. The findings 
highlight the need for improved health education and culturally appropriate care to address existing 
health inequities.

Non-traumatic dental presentations to the emergency 
department in Gisborne Hospital during 2024
Di Ying Joanna Ngo, Ella Arthur, Leigh Potter, Yang Liu, Beth Yeung, William Schierding

This is research describes the non-traumatic dental presentations (NTDPs) to the emergency department 
(ED) in Gisborne Hospital in 2024. There were 334 presentations and most were younger working-
age adults who live in areas of high socio-economic deprivation. Māori comprised majority of the 
presentations, consistent with the demographic profile of Tairāwhiti. Compared to similar presentations 
in other hospitals in New Zealand, the Tairāwhiti presentations do not receive equitable care and are 
unable to access definitive dental treatment. The recommendation is for national-level policy to establish 
a regional hospital dental department and community-level targeted pathways to navigate barriers to 
care.
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Unveiling perceptions: a small-scale qualitative case study related to patient 
experience of inpatient screening for familial hypercholesterolemia
Linda Stewart, Rachel Rossiter, Sharon Brownie

Familial hypercholesterolaemia (FH) is a genetic cause of high cholesterol and early development of 
heart disease. The type of heart disease that high cholesterol can lead to is atherosclerotic cardiovascular 
disease (ASCVD) as cholesterol forms plaque buildup within arteries in the heart and throughout the 
body. These plaques affect how well blood can move through the arteries. The Dutch Lipid Clinic Network 
Score (DLCNS) is a series of questions to assess a person’s likelihood of having FH. The DLCNS looks at 
the level of low-density lipoprotein (LDL), i.e., “bad cholesterol”, in your blood as well as family history, 
if the person has ASCVD already, and if they have any visible signs of cholesterol buildup on their body.

Health risks of radiofrequency electromagnetic fields, and 
the World Health Organization’s programme
Mark Elwood, Ken Karipidis

Radiofrequencies are the range of electromagnetic fields used for communications, such as mobile 
phones and radio and television broadcasting. There have been health concerns for many years, 
especially about whether the use of mobile phones would increase the risk of brain cancer.  The World 
Health Organization has sponsored 13 extensive reviews of all the scientific studies on health effects. 
The studies of people show no good evidence of health risks—for example, no increases in cancer. 
However, many of the studies are limited, making it difficult to confirm the absence of risk. Some animal 
experimental studies show increases in certain types of cancer in rats, and some effects on pregnancy 
outcomes and fertility; however, as no effects have been shown in humans these results may not apply 
to people. These reviews will be used in recommending any changes in safety standards.

Gauss in the operating theatre: Theorema Egregium and its relevance to skin grafting
Guangzhao Guan

Skin grafts are commonly used in surgery to repair damaged skin, but they could be difficult to apply 
smoothly over curved parts of the body like the nose or joints. This is because a flat piece of skin 
cannot naturally fit onto a curved surface without bending, wrinkling or stretching. A principle from 
mathematics explains why this happens, showing that the shape of a surface cannot be changed without 
causing distortion. As a result, problems like puckering or tightening of the skin can occur after surgery. 
To manage this, surgeons use techniques such as cutting or reshaping the graft to help it fit better.

The canary in the coal mine: inequitable healthcare for those 
living with multimorbidity in Aotearoa New Zealand
Anna Askerud, Eileen McKinlay, Fiona Doolan-Noble

New research shows that despite the bold ambitions of New Zealand’s 2001 Primary Health Care Strategy 
major health inequities persist. Drawing on recent literature and a case study from an evaluation of 
a long-term conditions programme, this paper highlights significant barriers including a user-pays 
model that fails to meet the needs of people facing low health literacy, poverty, disability and geographic 
isolation. System level issues such as complex referral pathways, inadequate training, limited resources 
and static funding structures further entrench inequity. The authors argue that innovative programmes 
alone cannot counter deep structural and policy deficits and call for a fundamental redesign of primary 
care funding and delivery that integrates socio-economic, cultural, environmental, commercial, digital 
and geographical determinants. Embedding cultural safety and ensuring appropriate resourcing across 
both rural and urban settings are identified as essential steps towards equitable health outcomes in 
Aotearoa New Zealand.
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A rare benign tumour—granular cell tumour of the larynx
Mengqi Yuan, Novell Teoh, David Vokes, James Sanders

Granular cell tumours (GCTs) are usually benign neoplasms, believed to originate from cells that wrap 
around the nerve cells. Only 3–10% of GCTs involve the voice box. We present a case of this rare tumour 
and discuss its management in the New Zealand context.

Minimally invasive repair of oesophageal perforation: a case report
Priyal Patel, Rukshan Ranjan, Mathew Morreau

This is a paper to demonstrate that keyhole type surgery is safe for emergencies of the oesophagus (food 
pipe). This emergency is a spontaneous rupture of the food pipe. This is serious because contaminated 
food can leak into the surrounding spaces, including around the heart, causing life threatening 
infections. The mainstay treatment of this is with antibiotic medications, surgical drainage by washing 
and removing contaminated tissue and repairing the hole with stitches. With newer surgical techniques 
this is an example of a safe approach that allows faster recovery due to smaller surgical trauma.

First-in–New Zealand: robotic subtotal D2 gastrectomy
James Z Jin, Suheelan Kulasegaran

This report describes the first robotic surgery to remove part of the stomach for cancer in New Zealand. 
The operation was done on a 47-year-old woman with early-stage gastric cancer after chemotherapy, 
and scans showed no spread of disease. The surgery was completed successfully using a robotic system, 
with precise removal of lymph nodes and reconstruction of the digestive tract, and there were no 
complications. She recovered quickly and was discharged from hospital on day 4, and final results showed 
no remaining cancer in the lymph nodes. The report explains that robotic surgery may offer advantages 
over traditional keyhole surgery, including better precision, less blood loss, fewer complications and 
faster recovery, while still achieving similar long-term cancer outcomes. It also notes that although the 
technology is promising, its use in New Zealand may be limited by cost, training needs and the relatively 
low number of such complex cases.
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The future of the New Zealand Medical 
Journal
Frank Frizelle

For almost 140 years, the New Zealand Medical  
Journal (NZMJ) has occupied a unique place 
in the intellectual and professional life of 

Aotearoa New Zealand. Established in 1887, only 
47 years after the signing of Te Tiriti o Waitangi, it 
is one of the oldest continuously published medical  
journals in the Southern Hemisphere. Through 
world wars, pandemics, social change and health-
care reform, it has chronicled the evolution of 
medicine, public health and healthcare in New 
Zealand.

The NZMJ has never simply been a journal. 
It has been a national forum where clinicians,  
researchers, policymakers and public health lead-
ers have shared ideas, debated policy, challenged 
assumptions and disseminated research relevant to 
New Zealanders. It has documented the changing  
health needs of our population, the development 
of our health system and the scientific advances 
that have improved the lives of generations of 
New Zealanders.

For most of its history, the Journal was owned 
and supported by the New Zealand Medical  
Association (NZMA) and, before that, by the New 
Zealand Branch of the British Medical Association.  
My 25 years as editor-in-chief have coincided 
with a period of profound change in academic  
publishing. During that time the Journal has 
evolved from a traditional print publication to 
a modern digital journal, introduced electronic 
manuscript management systems, developed 
specialty editorial portfolios and aligned its  
editorial policies with international best practice 
through the International Committee of Medical  
Journal Editors (ICMJE). While these changes 
strengthened the Journal and expanded its reach, 
they were accompanied by periods of significant 
uncertainty. The most serious arose in 2022 when 
the NZMA became insolvent and ceased trading,  
placing the future of New Zealand’s national  
medical journal at risk.

At that critical moment, the Pasifika Medical  
Association Group (PMAG) stepped forward and 
acquired the NZMJ. PMAG deserves enormous  
credit for ensuring the Journal’s survival at a time 

when its future was far from certain. More than 
simply preserving publication, PMAG invested 
substantially in modernising the Journal’s  
infrastructure. Manuscript management systems, 
publishing platforms, website functionality and  
operational processes were upgraded and brought 
into line with contemporary publishing standards.  
The transition to a robust digital platform, together 
with the adoption of open-access publishing,  
significantly increased the Journal’s accessibility, 
readership and impact.

The Journal has continued to thrive. It remains 
New Zealand’s principal peer-reviewed medical 
publication and an important outlet for research 
addressing Māori and Pacific health, rural  
healthcare, workforce challenges, health services 
research, clinical scholarship and public health. 
It also maintains a strong international presence 
through its indexing and through membership in 
the ICMJE, one of the most influential organisations  
in global medical publishing. The editor-in-chief of 
the NZMJ is one of only a small number of editors  
worldwide who serve on the ICMJE alongside  
editors of many of the world’s leading medical 
journals. Through this membership, New Zealand 
contributes directly to the development of interna-
tional standards for publication ethics, authorship,  
transparency and research integrity.

Yet despite these achievements, the NZMJ finds 
itself again at a crossroads. PMAG has advised 
that, because of financial pressures and competing  
organisational priorities, it is no longer in a position  
to provide ongoing financial support for the 
Journal. This is not a reflection of any failure of 
the NZMJ or of PMAG’s stewardship. Rather, it 
reflects the reality that maintaining a high-quality  
national medical journal requires resources, 
expertise and long-term institutional commitment.  
PMAG’s contribution has been substantial, but it 
was never intended that the future of a national 
scholarly asset should rest indefinitely with a  
single organisation.

To avoid disruption to publication, an interim 
agreement has been established to support the 
Journal until 31 December 2026. The Journal has 
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been very fortunate that under this arrangement, 
the medical schools of The University of Auckland 
and the University of Otago, as well as a private  
donor, have agreed to provide transitional  
funding while future ownership, governance and 
operational arrangements are explored. PMAG will 
continue to operate and publish the Journal during 
this period, ensuring continuity of publication and  
preservation of editorial independence. A steering  
group will examine options for the Journal’s future 
and provide recommendations regarding owner-
ship, governance and sustainable funding. While 
this arrangement provides breathing space, it is 
not a long-term solution.

The challenge facing the NZMJ is not one of 
relevance, quality or impact, but of governance 
and sustainability. The Journal serves the entire 
New Zealand health sector. Its authors come from 
universities, Health New Zealand – Te Whatu 
Ora, professional colleges, specialist societies 
and community organisations. Its readership 
extends across the medical profession, academia,  
government and the wider public. 

Health New Zealand – Te Whatu Ora could 
also be an important stakeholder in any future 
arrangement. A substantial proportion of the 
research published in the NZMJ originates from 
Health New Zealand – Te Whatu Ora clinicians, 
researchers and services, and its staff comprise a  
significant proportion of the Journal’s readership. 
As New Zealand’s largest healthcare provider and 
one of its largest research-active organisations,  
Health New Zealand – Te Whatu Ora should 
have a strong interest in ensuring the continued  
existence of a high-quality national medical  
journal. There may therefore be a role for Health 
New Zealand – Te Whatu Ora within a future  
governance and funding model alongside the  
universities and other stakeholders.

I would hope the new University of Waikato 
medical school could also become part of the  
consortium supporting the NZMJ. While the school 
remains in its infancy and is understandably  
focussed on establishing its educational and clinical  
programmes, I hope that as it develops it will  
be able to contribute alongside New Zealand’s 
established medical schools. This would reinforce 
the Journal’s position as a truly national academic 
and professional resource. 

Any such arrangement, however, must be 
accompanied by robust protections for editorial 
independence. The NZMJ has a long tradition of 
publishing research, commentaries and editorials  

that scrutinise government policy, health sector  
performance and the actions of healthcare  
organisations, including Health New Zealand – Te 
Whatu Ora itself. This independent voice is one of 
the Journal’s greatest strengths and a key reason 
for its credibility. Financial support must never be 
accompanied by editorial influence. The credibility  
of the NZMJ depends upon its ability to publish 
rigorous research and informed commentary 
irrespective of whether that work is supportive or 
critical of governments, healthcare organisations 
or professional bodies. As such any future gover-
nance structure must preserve the principle that 
editorial decisions remain solely the responsibility  
of the editor-in-chief and editorial board. 

It therefore seems increasingly appropriate 
that responsibility for its future should be shared 
more broadly among the universities, Health New  
Zealand – Te Whatu Ora and, perhaps, professional  
colleges, specialist societies and other organisations  
that contribute to and benefit from the Journal,  
while maintaining absolute editorial independence. 
Many countries recognise their national medical  
journals as part of their scholarly infrastructure.  
Universities, professional bodies and public 
institutions frequently work together to support  
journals that serve a national purpose. Such 
arrangements acknowledge that journals are not 
merely publishing enterprises; they are reposito-
ries of knowledge, forums for debate and vehicles 
for professional development.

The NZMJ should be viewed in exactly those 
terms. It is a national asset. It contributes to 
research dissemination, informs health policy, 
supports professional education and provides an 
independent platform for scientific and clinical 
discussion. It helps ensure that research relevant 
to New Zealand is visible, accessible and influential  
within New Zealand itself. Without it, much of that 
work would either not be published or become 
fragmented across international publications,  
reducing its visibility and impact on local practice 
and policy.

The coming months therefore present an import-
ant opportunity. The temporary funding arrange-
ment allows time for thoughtful consideration of 
the Journal’s future. It provides an opportunity 
to develop a governance structure that protects  
editorial independence, secures sustainable fund-
ing and reflects the broad community that the 
Journal serves.

For generations, the NZMJ has chronicled New 
Zealand’s medical history, advanced medical  
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knowledge and contributed to improvements in 
health and healthcare. The responsibility now 
rests with us to ensure that this national institution 
continues to serve both current and future gen-

erations of clinicians, researchers, policymakers 
and patients.

Frank Frizelle,
Editor-in-Chief, NZMJ.   
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Discrediting science as “ideology”: 
when evidence becomes politically 
inconvenient
Belinda Loring, Papaarangi Reid, Rawiri McKree Jansen, Rhys Jones

The unprecedented recent move by the  
minister of health to link his decision not 
to renew the appointments of the chair 

and deputy chair of the Medical Council of New  
Zealand | Te Kaunihera Rata o Aotearoa (MCNZ) to 
the Council’s consultation on statements covering 
cultural competence, cultural safety and Māori 
health1 represents a threat to the safety of our 
health system that ought to concern all New  
Zealanders. This is not only a troubling example 
of political interference in independent health 
professional regulation, but the Government’s 
ideological rejection of evidence for the role 
health professionals play in reducing avoidable 
variation in clinical outcomes directly promotes 
unsafe care and threatens to harm patients.

What is the real ideology here? The Govern-
ment has publicly expressed views that a patient’s 
ethnicity is not relevant,2 that ethnicity-based  
targeting is lazy3 and that the health system should 
be colourblind4, in contradiction to volumes of  
scientific evidence. Research consistently shows 
that New Zealand’s health outcomes are strongly 
patterned by ethnicity. Inequities exist for various 
ethnic groups, but those for Māori are the most 
confronting, consistent and compelling. Not only 
do Māori experience higher health need,5 but 
Māori receive less care, later care, poorer-quality 
care and experience worse health outcomes.6–11 
Experiences of racism, or differential treatment 
based on ethnicity, are common within our health 
system, with measurable impacts on health  
outcomes.12,13 Cultural mismatch between health 
professionals and their patients is associated with 
differences in patient experience, communication 
quality, treatment engagement and adherence, 
clinical decision making and clinical outcomes.14 

Reducing avoidable inequities in population 
health has long been an explicit goal of govern-
ments, including New Zealand’s,15 a commitment 
reaffirmed by intergovernmental agreements 
at the World Health Assembly16,17 and United 
Nations.18 The scientific and health commu-

nity internationally have produced decades of  
evidence on inequitable outcomes, their causal 
pathways and interventions to reduce this unfair 
and avoidable variation in health. Causes of  
ethnic health inequities are complex, and  
multiple factors contribute independently and 
synergistically.19 However, research demonstrates 
that the healthcare system, including the role of 
health professionals, is an important and modi-
fiable determinant. Eliminating Indigenous and 
ethnic health inequities requires culturally  
competent and culturally safe health workforces 
and systems.20 Patient safety and clinical outcomes 
are compromised when health professionals exer-
cise bias, whether intentional or not. This is why 
health professional training institutions and reg-
ulatory bodies around the world are increasingly 
including cultural competency and cultural safety 
in health professional accreditation standards 
and training programmes.21–26 Rather than being 
“ideological”, it is an evidence-based intervention 
to improve the quality and fairness of our health 
system.

Other evidence-based and internationally 
recommended interventions to reduce health 
inequities have been stopped under the current  
Government. These include repealing our 
world-leading Smokefree legislation; reversing 
plans to lower the bowel cancer screening age 
for Māori and Pacific peoples despite modelling 
showing this would help narrow current marked 
ethnic inequities;27 and, more recently, removing the 
Special Authority ethnicity eligibility criterion for 
diabetes medicines for Māori and Pacific people, 
despite evidence showing this special measure 
was working to reduce inequities in access and 
outcomes.28 Public health progress is being threat-
ened by backwards moves on climate change, 
child poverty and alcohol regulation.

The scientific evidence for what works to reduce 
ethnic inequities in health outcomes is strong, and 
well researched in New Zealand. One-size-fits-all 
approaches are inherently inequitable.29 Evidence 
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clearly tells us that a mixture of universal and tar-
geted measures are required.30 The fundamental 
problem, therefore, is that the science does not 
align with the ideological position of the current 
Government. And because the Government’s  
position is not evidence based, they need to silence 
and discredit the scientists and health professionals 
who speak out. 

Is this the real reason the Government is threat-
ened by the leadership on health professional  
regulatory bodies? The minister’s removal of 
the MCNZ leadership is not an isolated move. 
Eight members were recently removed from 
the Nursing Council of New Zealand, reduc-
ing Māori representation from six members to 
one, and decreasing the proportion of members 
with nursing experience.31 The proposed Health  
Practitioners Competence Assurance Amendment 
Bill gives the minister greater powers to direct 
health professional regulatory bodies to align 
with “health system priorities” and government 
targets.32 Doctors employed by Health New  
Zealand – Te Whatu Ora are increasingly being 
muzzled, by internal and political pressure, from 
speaking out publicly on issues of concern.33  
Proposed Pae Ora (Healthy Futures) Act changes will 
require all Health New Zealand – Te Whatu Ora staff 
and contractors to uphold political neutrality, and  
comply with conduct standards relating to public  
service values and principles.34 Following the abo-
lition of Te Aka Whai Ora – Māori Health Authority,  
Māori advisory groups across the sector are being 
weakened or disestablished. 

Collectively, this is a dangerous direction that 
should worry all New Zealanders. New Zealand’s 
health system has safeguards for good reason—to 
protect the public from harm. These safeguards, 
which include ongoing assessment of professional 
competence, mandatory reporting of concerns, 
stronger patient rights, independent oversight, 
quality monitoring and mechanisms for public 
accountability, are all intended to detect prob-
lems earlier, amplify patient voices and reduce 
the risk of harm being repeated. When the  
Government explicitly criticises the technical 
work of an independent health professional  
regulatory body in determining professional  
competencies, it threatens to undermine one of 
the fundamental safeguards of our health system.

This reminds us why it is so important for health 
professionals to continue to speak up. Health  

professionals are not merely technicians tasked 
with implementing government policy; we are 
independent professionals whose primary ethical  
responsibility is to patients and populations. 
When government policies undermine access to 
effective care, worsen health outcomes, increase 
inequities or contradict established scientific  
evidence, health professionals have a duty to raise 
concerns. Silence in the face of foreseeable harm 
is not neutrality; it risks becoming complicity. 
New Zealand incidents such as the Cartwright 
Inquiry35 reinforce the importance of health  
professional advocacy when systems fail patients. 
Public advocacy, conducted honestly and 
respectfully and grounded in evidence, is not a  
departure from medical professionalism but one 
of its highest expressions. Indeed, when govern-
ments are unwilling to heed expert advice, public 
transparency and open debate become essential 
safeguards for both democracy and public health.

Health is political. Governments do need to 
make difficult decisions about investment in 
health and wellbeing. However, this investment 
must be informed by best practice, where health 
experts can freely provide robust evidence.  
Governments of all political persuasions find expert 
advocacy uncomfortable when it exposes gaps 
between political priorities and evidence-based 
interventions. As a result, there can be pressure, 
whether overt or subtle, to discourage experts 
from speaking out, through criticism, accusations 
of partisanship, restrictions on public comment, 
threats to employment or funding or efforts to 
undermine professional credibility. A healthy 
democracy, and a safe healthcare system, depend 
on protecting the ability of clinicians and scien-
tists to speak honestly about risks to health. The 
public interest is best served when evidence can 
be debated openly, professional expertise can 
be expressed without fear, and policy decisions 
remain accountable to the people whose lives 
they affect. Pursuing an ideology that contradicts 
evidence is undermining clinical excellence, safe 
care and decades of efforts to reduce avoidable 
variation in health outcomes.

We as health professionals have an obligation 
to use our power and our voices to continue to 
state the evidence, even when this truth is politi-
cally inconvenient. Especially when it is politically 
inconvenient. 
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Intestinal ultrasound in inflammatory 
bowel disease: diagnostic accuracy 
and impact on clinical decision 
making in a New Zealand tertiary 
centre
Dongyeon Kang, Zi-yi Kok, Caroline Jiang

abstract
aims: We aimed to evaluate the diagnostic correlation between intestinal ultrasound (IUS) and follow-up investigations, and to 
describe the impact of IUS on clinical decision making, particularly point-of-care use.
methods: A retrospective audit of consecutive IUS examinations in Wellington Regional Hospital for inflammatory bowel disease (IBD) 
from December 2021 to February 2025 was conducted. Follow-up investigations (faecal calprotectin [FCP], endoscopy, cross-sectional 
imaging or repeat IUS) within 6 months were collated and correlation assessed using two pre-specified composites, using two FCP 
thresholds: a conservative cutoff of <50mcg/g and a more liberal threshold of <150mcg/g.1 Additional outcomes included decision- 
altering impact and time to decision.
results: We analysed 373 IUS examinations in 253 patients (89.5% Crohn’s disease [CD]; 34.6% point-of-care). IUS directly altered 
clinical decisions in 134/373 (35.9%), with 70/134 (52.2%) decisions made the same day. Follow-up occurred after 160/373 scans 
(42.9%). Excluding five “not commentable” scans, correlation was 141/155 (91.0%) using FCP <150mcg/g and 128/155 (82.6%) using 
FCP <50mcg/g.
conclusion: In this real-world New Zealand cohort, IUS correlated strongly with follow-up investigations, particularly using an FCP 
<150mcg/g threshold, and frequently altered management, often on the same day. These findings support wider implementation of 
IUS as a radiation-sparing, point-of-care monitoring tool in New Zealand.

Inflammatory bowel disease (IBD), comprising 
Crohn’s disease (CD) and ulcerative colitis 
(UC), is a chronic immune-mediated condition 

that carries lifelong morbidity and significant 
healthcare burden. Global prevalence continues to 
rise,2–4 with some regions still reporting increasing 
incidence and a shift toward earlier age at diagno-
sis.2–4 This growing prevalence wave is expected 
to further strain health systems2–4 and increases 
the need for monitoring that is timely, non- 
invasive, reproducible and reliable.5,6

Minimising exposure to ionising radiation is an 
important goal. Across the lifespan of a chronic 
disease, diagnostic imaging exposure can accu-
mulate.7–9 Computed tomography (CT) involves 
ionising radiation,9 and cohort studies in IBD,  
particularly CD, demonstrate non-trivial cumula-
tive effective doses, with a measurable proportion 
of patients exceeding thresholds such as 50mSv.7,8 
These findings support adopting radiation- 
sparing strategies when clinically appropriate.7–9

Modern IBD care has shifted towards treat-to-
target approaches, where escalation and optimis-
ation of therapy are guided by objective measures 
of inflammation rather than symptoms alone.5,6 
In practice, this requires a monitoring tool that 
can be embedded in routine clinic workflows and 
repeated frequently. 

Intestinal ultrasound (IUS) is a radiation-free 
bedside modality providing real-time assessment 
of bowel wall thickness, vascularity, motility and  
complications.10,11 International guidance 
increasingly positions IUS within diagnostic and 
monitoring pathways.10–14 The American Gastro-
enterological Association (AGA) Clinical Practice 
Update summarises evidence supporting IUS inte-
gration into care,10 and the AGA also acknowledges 
pragmatic faecal calprotectin (FCP) thresholds, 
including 150mcg/g, used in clinical workflow.1 
The 2025 British Society of Gastroenterology 
guideline incorporates biomarkers and non- 
invasive tools within treat-to-target algorithms.12  
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In 2025, ECCO–ESGAR–ESP–IBUS (European Crohn’s  
and Colitis Organisation; European Society of  
Gastrointestinal and Abdominal Radiology; Euro-
pean Society of Pathology; International Bowel 
Ultrasonography Group) consensus documents  
further detailed standardised IUS technique, 
reporting and quality assurance.13,14 Prospective  
studies, including TRUST&UC, demonstrate 
responsiveness to change and clinically useful 
performance for disease activity assessment and 
follow-up.15 In selected contexts, IUS combined 
with biomarkers can help rule out active inflam-
mation,1,10 informing triage and resource use. 

New Zealand has a high IBD burden in  
international comparisons, with linkage studies 
estimating prevalence around 390 per 100,000 and 
incidence around 28 per 100,000 person-years.16,17 
To our knowledge, IUS capacity remains concen-
trated in a small number of centres, and point-
of-care use is not yet routine. Given the high 
incidence and young age distribution at diagnosis, 
radiation-free assessment and rapid point-of-
care decision making are particularly relevant. 
We therefore audited a consecutive series of IUS 
examinations at Wellington Regional Hospital, 
evaluating correlation with follow-up assess-
ments and quantifying clinical decision-making 
outcomes, with a focus on point-of-care use. 

Methods
Design and settings

We conducted a retrospective audit of  
consecutive clinical IUS examinations  
performed at Wellington Regional Hospital 
between December 2021 and February 2025. 
Scans were undertaken as point-of-care assess-
ments during outpatient clinics and on dedi-
cated elective IUS lists. All examinations were  
performed by a single gastroenterologist.

Each examination was treated as a distinct 
event. Data were extracted from IUS reports 
and the local electronic clinical record (Single  
Clinical Portal). Variables collected included age, 
sex, diagnosis, encounter setting (inpatient or 
outpatient), scan scope (full or focussed), image 
quality and complications. Pregnancy status was 
coded as pregnant (yes), female of childbearing 
age (<50 years) but not pregnant (no), or female 
≥50 years or male (not applicable). Anastomosis 
status was coded as visualised on IUS (yes), docu-
mented in clinical notes but not visualised (no) or 
no known anastomosis (not applicable).

Disease activity on IUS was classified as  

inactive (normal or quiescent appearances, or 
a fibrostenotic phenotype without sonographic 
features of active inflammation) or active (any 
degree of sonographic inflammation from mild 
to severe). Inflammation at an anastomosis was  
classified as active.

Follow-up investigations within 6 months after 
IUS included FCP, endoscopy and cross-sectional 
imaging.

Outcomes
Primary outcomes were correlation between 

IUS activity and follow-up investigations using 
two biomarker thresholds: 1) FCP <50mcg/g (local 
reference) and 2) FCP <150mcg/g (pragmatic 
threshold set in guidelines).1 Where correlation 
was uncertain, cases were flagged and reviewed 
by the supervising gastroenterologist after review 
of clinical records. Some examinations were 
labelled “not commentable” and excluded from 
correlation analyses when meaningful compar-
ison was not possible due to challenging post- 
operative anatomy, medication non-compliance, 
substantial therapy change or significant timing 
mismatch between IUS and follow-up testing.

Secondary outcomes were whether IUS altered 
clinical management and time to clinical decision 
making.

Statistics
Categorical variables are reported as counts and 

percentages. For primary correlation outcomes, 
Wilson 95% confidence intervals are reported.18 

Ethics
This project was deemed out of scope by the 

Health and Disability Ethics Committees. The local 
audit committee confirmed that the project met 
criteria for audit and quality improvement and 
did not require local ethics committee review. All 
data were de-identified prior to analysis.

Results
Study cohort and characteristics 

Across the study period there were 373 exam-
inations in 253 patients. Baseline examination 
characteristics are shown in Table 1. 

IUS findings
Disease activity on IUS is outlined in Table 2. 

Recorded disease complications were present in 
59 examinations (15.8%), most commonly stricture 
(n=49). Ten patients were pregnant at time of IUS, 
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Table 1: Characteristics of intestinal ultrasound examinations performed for IBD at Wellington Regional Hospital 
December 2021–February 2025 (N=373).

Characteristic Number of cases (%)

Age (mean) 37.7 years 

Sex

Male 187 (50.1%)

Female 186 (49.9%)

Ethnicity

European/Pākehā 314 (84.2%)

MELAA 10 (2.7%)

Asian 32 (8.6%)

Māori 11 (2.9%)

Pacific peoples 5 (1.3%)

Other/unknown 1 (0.3%)

IBD subtype 

Crohn’s disease 334 (89.5%)

Ulcerative colitis 10 (2.7%)

IBD—unclassified 8 (2.1%)

Other indication 21 (5.6%)

Setting

Outpatient 365 (97.9%)

Inpatient 8 (2.1%)

Scan context

Elective list 247 (66.2%)

Point-of-care 126 (33.8%)

Scan extent

Full 206 (55.2%)

Focussed 153 (41.0%)

Unknown 14 (3.8%)

Image quality 

Excellent 22 (5.9%)

Good 168 (45.0%)
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Characteristic Number of cases (%)

Adequate 132 (35.4%)

Poor 44 (11.8%)

Unknown 7 (1.9%)

IBD = inflammatory bowel disease; MELAA = Middle Eastern/Latin American/African. 

Table 1 (continued): Characteristics of intestinal ultrasound examinations performed for IBD at Wellington Regional 
Hospital December 2021–February 2025 (N=373).

Table 2: IUS disease activity category at index examination in the full cohort (N=373 examinations) at Wellington 
Regional Hospital December 2021–February 2025. 

IUS disease activity findings Number (%)

Normal/quiescent 189 (50.7%)

Mild inflammation 102 (27.3%)

Moderate inflammation 27 (7.2%)

Severe inflammation 29 (7.8%)

Fibrostenotic predominant 26 (7.0%)

IUS = intestinal ultrasound.

Table 3: Follow-up investigations performed within 6 months after the index intestinal ultrasound examination 
(n=160 examinations with follow-up; total follow-up investigations=169) at Wellington Regional Hospital.

Follow-up investigation Number of examinations (%)

Faecal calprotectin 96 (60%)

Colonoscopy 43 (26.9%)

Magnetic resonance imaging 8 (5%)

Computed tomography 8 (5%)

Flexible sigmoidoscopy 7 (4.4%)

Video capsule endoscopy 4 (2.5%)

Intestinal ultrasound 3 (1.9%)

Follow-up categories are not mutually exclusive; some examinations had more than one follow-up investigation within 6 months. 
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130 females of childbearing age were not pregnant  
and there were 233 not applicable cases. Known 
anastomoses were visualised in 108 patients, were  
known but not visualised in 11 and not present 
in 254.

Follow-up investigations
Follow-up investigations within 6 months 

were available for 160/373 scans (42.9%). Some  
examinations had more than one follow-up  
investigation within 6 months. The distribution  
of these is outlined in Table 3. 

FCP was the most common investigation. Most 
investigations occurred 8–30 days after the index 
IUS (64/160), with another 48/160 occurring within 
the first 7 days. 

Primary outcome
Excluding the five “not commentable”  

examinations, correlation was 82.6% (128/155) 
using FCP <50mcg/g, and 91.0% (141/155) using 

FCP <150mcg/g. Including all follow-up examina-
tions produced similar results (N=160, correlation 
with FCP <50mcg/g=80%, FCP <150mcg/g 88.1%).

Secondary outcomes
Across the full cohort, IUS altered clinical  

management in 134 of 373 examinations (35.9%). 
Among examinations that led to a change, 57 
occurred in point-of-care sessions in-clinic (45% 
of total point-of-care scans) and 77 occurred in 
elective sessions on a dedicated list (31% of total 
elective scans). Treatment-altering decisions 
were made on the same day in 70 of 134 decision- 
altering cases (52.2%). The remaining decisions 
were distributed as outlined in the Table 5 below. 

Discussion
In this real-world tertiary setting, IUS correlated 

well with follow-up assessments commonly used 
in routine care, and frequently informed manage-

Table 4: Primary outcomes—correlation between intestinal ultrasound activity and composite follow-up assessment 
using faecal calprotectin thresholds of <50mcg/g and <150mcg/g (examinations with follow-up within 6 months).

Definition Correlating cases, n/N (%) (95% CI)

Composite follow-up correlation (FCP <50mcg/g) 128/155 (82.6%) (75.8–87.7)

Composite follow-up correlation (FCP <150mcg/g) 141/155 (91.0%) (85.4–94.5)

95% CI = 95% confidence interval; FCP = faecal calprotectin. 
“Composite follow-up investigations” includes all modalities including FCP (both cutoffs), cross-sectional imaging, endoscopy. 
Five examinations deemed “not commentable” were excluded from correlation analysis.

Table 5: Time to decision making based on intestinal ultrasound results (n=134).

Time to decision making Number of cases (%)

Same day 70 (52.2%)

1–7 days 18 (13.4%)

1–2 weeks 6 (4.5%)

2–4 weeks 6 (4.5%)

1–3 months 26 (19.4%)

3–6 months 7 (5.2%)

>6 months 1 (0.7%)

Note this definition reflects time to implementation by a treating clinician, not time of recommendation by the intestinal  
ultrasound operator, which may under-estimate the power of intestinal ultrasound in this point-of-care setting. 
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ment decisions. This supports its value as a point-
of-care tool in a system with limited endoscopy 
resource and cross-sectional imaging capacity.19,20 

These findings align within a rapidly maturing  
evidence base supporting IUS for IBD assess-
ment and monitoring.10,13,14,21 Prospective studies 
such as TRUST&UC have shown that changes in 
IUS parameters, including bowel wall thickness, 
track endoscopic outcomes over time.15 Reviews 
and meta-analyses report that, in appropriately 
trained hands, IUS performs comparably to  
endoscopy for activity assessment to magnetic  
resonance enterography (MRE) or CT enterography 
(CTE) for evaluating disease activity.21,22 Interna-
tional guidance has increasingly incorporated IUS 
within diagnostic and monitoring pathways,10–14 
and supports pragmatic biomarker-based strate-
gies (e.g., FCP thresholds) in selected contexts to 
reduce reliance on invasive or radiation-based 
testing when the likelihood of active inflammation 
is low.1 

Interpretation of correlation in this audit 
must consider the limitations of the reference 
standards available in routine care. Method-
ologically, an ideal reference standard for IUS 
would be cross-sectional imaging such as CTE or 
MRE because these modalities, like IUS, evaluate 
transmural inflammation and complications.13,23 
ECCO–ESGAR guidance emphasises the central 
role of cross-sectional imaging for small bowel 
CD and complications, with modality selection 
balancing diagnostic yield with resource impli-
cations.23 In the United Kingdom multicentre  
METRIC diagnostic accuracy study, both MRE and 
IUS demonstrated high sensitivity for detecting 
small bowel CD, although MRE showed higher 
overall accuracy.22 In this cohort, cross-sectional 
imaging following IUS occurred infrequently 
(9.4%), reflecting both real-world constraints and 
service intent of reducing radiology demand. 
The most common comparators were FCP and  
endoscopy, which primarily reflect mucosal 
inflammation and are therefore imperfect surro-
gates for the transmural signal IUS is designed to 
detect.13,23,24 Against this background, correlation 
estimates in the 80–90% range are reassuring. 

Because FCP was a major comparator, we  
pre-specified two thresholds that reflect distinct 
clinical uses. Our local laboratory reference 
of FCP <50mcg/g was used as the conservative  
definition. A higher threshold of around 150mcg/g 
is commonly used in clinical algorithms to 
help rule out active inflammation in selected  
contexts.1,24 For example, AGA guidance in UC 

supports FCP <150mcg/g (together with normal 
inflammatory markers) as a strategy to rule out 
active inflammation in patients in symptomatic 
remission and avoid routine endoscopy, while 
higher values should prompt further evaluation.1 
ECCO–ESGAR diagnostic guidance emphasises 
interpreting biomarkers in clinical context23 and 
practical calprotectin reviews note that thresh-
olds around 150mcg/g provide reasonable diag-
nostic accuracy in many settings, with optimal 
cutoffs varying by phenotype and context.24,25  

FCP thresholds are not absolute, particularly for 
isolated small bowel CD, where clinically mean-
ingful activity can occur despite low FCP values26 
and in patients who are low or non-producers of 
calprotectin.24 Consensus guidelines highlight that 
while FCP <150mcg/g has good negative predictive 
value for significant colonic inflammation,1 clin-
ically meaningful small bowel activity can occur 
at lower values,26 and serial measurements inter-
preted alongside symptoms and objective assess-
ment remain essential.1,24 This likely contributed 
to some discordant cases where FCP suggested 
remission while IUS demonstrated convincing 
features of active transmural inflammation. 

Patterns of discordance were consistent with 
recognised limitations of comparator tests and 
anatomical blind spots of transabdominal ultra-
sound.11 Several non-correlating cases involved 
isolated small bowel disease, where FCP may 
be low despite active inflammation on IUS and, 
in some cases, supportive endoscopic or cross- 
sectional findings.26 This aligns with published 
work showing reduced calprotectin performance 
in isolated ileal disease and that clinically mean-
ingful small bowel activity can occur despite low 
FCP values.26 In these situations, calprotectin is 
a poor surrogate for transmural inflammation 
and ultrasound may more accurately represent 
inflammatory burden.13,23,24 Conversely, rectal 
predominant disease was more likely to be dis-
cordant, consistent with broader experience that 
identifies the rectum as a relative blind spot for 
transabdominal ultrasound.11 

A small number of examinations were deemed 
as “not commentable” because technical factors 
or clinical timelines meant meaningful compar-
ison with a single follow-up modality was not  
possible; these are best addressed transparently 
in the methods rather than forced into correlation 
categories. Taken together, these observations 
suggest discordance often reflects limitations of 
comparators or mismatched targets (mucosal  
versus transmural disease) rather than inaccuracy 
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of ultrasound.13,23 This is an important contextual 
point when interpreting IUS performance within 
real-world treat-to-target workflows.5,6

Secondary outcomes support relevance at a  
service level. IUS led to direct treatment-altering 
decisions in approximately one in three examina-
tions overall. This is consistent with real-world 
reports of point-of-care IUS influencing manage-
ment and reducing reliance on magnetic resonance 
imaging and endoscopy.19,20 In our audit, many 
decisions were implemented on the same day. 
This supports the potential of point-of-care scanning 
to shorten the interval between assessment and 
action when governance permits decisions to be 
made in clinic.19,20 Where decisions were imple-
mented later, this likely reflected workflow realities 
rather than uncertainty, particularly when scans 
were performed by a gastroenterologist who was 
not the primary long-term clinician. As a result, 
our “time to decision” reflects time to implemen-
tation rather than the moment when a recom-
mendation became apparent. Future audit cycles 
could distinguish “time to recommendation” from 
“time to implementation” to better quantify the 
benefit of point-of-care scanning.20

Our definition of “decision altering” focussed on 
therapy change or further investigation. Decisions 
to continue current therapy following a reassuring 
scan, which are often clinically valuable and may 
be the reason for referral, were not captured. 
This likely under-estimates the clinical utility of 
IUS, particularly in resource-constrained settings, 
where avoiding unnecessary escalation or invasive 
testing is a meaningful outcome.

This audit has several strengths. It includes 
consecutive examinations in routine practice 
across both elective and point-of-care settings, 
and use of pragmatic correlation definitions that 
reflect how biomarkers are interpreted in practice. 

We reported “not commentable” cases transpar-
ently rather than forcing classification. We also 
included outcomes meaningful to service delivery,  
including decision-altering impact and time to 
decision making, complementing prospective and 
trial-based evidence in recent IUS and imaging  
consensus statements.11,13,14

However, several limitations should be  
acknowledged. This was a single-centre, operator- 
dependent audit, and generalisability to other  
centres and operators requires caution. Verification  
bias is possible because correlation analyses were 
restricted to examinations with follow-up inves-
tigations within 6 months of IUS; some patients 
with recent pre-ultrasound investigations were 
not included. Another limitation isreliance on FCP 
and endoscopy as primary comparators rather 
than cross-sectional imaging13,23,24(used sparingly 
in this cohort in keeping with service goals and 
real-world constraints). Documentation-based 
timing meant we could not reliably distinguish  
“time to recommendation” from “time to 
implementation”. 

Despite these limitations, within a system  
seeking to minimise radiation exposure,7–9  
manage constrained radiology and endoscopy 
capacity and support timely decisions for a young 
and complex IBD population,16,17 these findings 
provide pragmatic evidence supporting wider 
implementation of point-of-care IUS in New  
Zealand.10,11,13,14 Emerging work on transmu-
ral healing and treat-to-target strategies that 
integrate IUS, biomarkers and cross-sectional  
imaging suggests such programmes may improve 
monitoring and support treat-to-target care.5,6,13,14 
Ongoing evaluation at this centre, including  
standardisation of reporting and expanded  
operator capacity, will be important as IUS 
becomes more established in local practice.
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A clinical ethics approach to the 
use of puberty blockers in gender 
incongruence 
Cindy Towns, Rona Carroll, Jemima J Bullock, Paul Hofman, Richard W Carroll, Andrew 
Linton

abstract
The Aotearoa New Zealand Government’s recent attempt to ban puberty blockers and the subsequent interim injunction granted by 
the supreme court has highlighted ethical concerns in the management of gender incongruence and gender dysphoria, particularly 
when a patient is under the age of 16. The subject of gender-affirming care and the prescription of puberty blockers to young people 
is a topic not infrequently referred to clinical ethics advisory groups. Despite requests for a National Service, access to clinical ethics 
advice in Aotearoa New Zealand remains highly variable. This paper provides a clinical ethics approach to the subject with the aim of 
informing and supporting practitioners and policymakers.

Gender dysphoria is the name given by 
the Diagnostic and Statistical Manual of  
Mental Disorders (DSM-5-TR) to the clinically  

significant distress that can be caused when an 
individual’s gender identity fails to match the 
sex assigned to them at birth.1 The World Health 
Organization’s International Classification of  
Diseases, Eleventh Revision (ICD-11) uses the term 
gender incongruence and places the term in their 
chapter on conditions related to sexual health to 
reflect current knowledge that gender-diverse 
identities are not psychiatric conditions and that 
classifying them as such can cause stigma and 
harm.2 This definition also reflects that gender 
incongruence may occur with or without gender 
dysphoria.

Reversible pubertal suppression (puberty 
blocking) can be used in transgender (trans) and 
gender-diverse young people to temporarily stop 
the production of sex hormones.3 The drugs used 
are usually gonadotropin-releasing hormone 
analogues (GnRHa). GnRHa have also been used 
in paediatrics in the treatment of precocious 
puberty and other conditions such as catamenial 
epilepsy and short stature since the 1980s.4 These 
medications delay puberty and the development 
of secondary sexual characteristics and can help 
treat gender incongruence or gender dysphoria 
until gender-affirming hormone therapy can be 
started. 

GnRHa are also useful for young people who 
experience gender incongruence but are unsure 

whether they later want to take gender-affirming  
hormone therapy.5 By pausing the physical effects 
of puberty, they may allow young people time 
to mature without the distress associated with 
pubertal changes, before making decisions about 
whether hormone therapy is right for them. 
GnRHa should only be started once puberty has 
commenced (Tanner Stage 2 or later) and only as 
part of care provided by an interdisciplinary team 
working together with the young person and their 
whānau. 

There has been a rise in referrals for gen-
der incongruence and gender dysphoria, and 
demographic data show a significant increase in  
gender-diverse identities particularly in younger 
age cohorts.6,7 The increase has resulted in an 
increased number of prescriptions for puberty 
blockers which has—in some areas—resulted in 
criticism.8,9 High-profile cases of detransition in 
those who have taken cross hormone treatment 
(i.e., not puberty blockers) or undergone surgery  
have gained international media attention, and 
decisions to ban gender-affirming care by the 
United States of America (USA) government  
continues to generate widespread concern among 
gender minorities and their advocates.10

Aotearoa New Zealand has not been immune 
to the debate, with the National-led Coalition  
Government recently banning new prescriptions 
of GnRHa for people with gender incongruence or 
gender dysphoria. This resulted in the filing of an 
urgent injunction by the Professional Association 
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for Transgender Health Aotearoa (PATHA) which 
convinced the high court to provide interim relief 
by declaring that the Crown should not take any 
steps to enforce the ban pending judicial review.11

This paper provides a clinical ethics approach 
to the prescribing of GnRHa. It describes the 
key ethical principles that should be applied to  
clinical decision-making and argues for a patient- 
centred approach that incorporates available 
evidence, respects patient rights and utilises a  
multidisciplinary team. It strongly supports the 
need for ongoing research but highlights that this 
is a challenge not isolated to gender incongruence 
or dysphoria but one that must be negotiated for 
other low-prevalence conditions. 

Beneficence and 
non-maleficence—should 
treatment be recommended? 

In recommending for or against a treatment, 
physicians need to weigh the risks and benefits of 
a proposed medication or management plan. This 
determination is not unique to puberty blockers 
or gender affirming care but central to all medical 
and surgical practice. Clinicians routinely assess 
the potential for harm (non-maleficence) with 
potential for benefit (beneficence) to determine 
whether a treatment should be recommended 
for any individual case. This common approach 
is aligned with the ethical decision-making  
framework of Principlism.12

In terms of beneficence, puberty suppression 
delays the onset of secondary sex characteristics  
in patients where such development causes or 
contributes to gender dysphoria. In the short or 
intermediate term, dysphoria can range from  
discomfort to significant anxiety, depression 
and—in severe cases—self-harm and suicidality. 
A study comparing young people who had been 
on puberty blockers with those who had not at the 
time of assessment for gender-affirming hormone  
therapy found that those who had been on puberty 
blockers had lower rates of anxiety, depression 
and suicidality, than those who had been through 
a puberty which did not align with their experi-
enced gender.13 This is consistent with a large  
survey of 20,619 adults which found that those 
who received pubertal suppression had lower 
odds of lifetime suicidal ideation than those who 
wanted pubertal suppression but did not receive 
it.14

In the long term—for trans people—secondary  
sexual characteristics once established can pose 

further risks beyond dysphoria. Established  
secondary sex characteristics, e.g., breasts in 
trans men, or laryngeal prominence “Adam’s 
apple” with voice deepening in trans women can 
make it challenging for trans people to “pass” as 
the gender they identify with (i.e., to be perceived 
as their gender by others). Trans people are at  
disproportionately high risk of physical and  
sexual violence, and hence failure to pass makes  
it easier to target the trans community for dis-
crimination, harassment and violence.15 

In the USA, homicides against this community  
have been characterised as a health crisis.16 
In Aotearoa New Zealand, the 2022 Counting  
Ourselves survey of 2,631 trans and non-binary  
people found that 44% of participants had  
experienced discrimination (more than double 
that of the general population) and 19% received 
threats of physical violence because they were 
trans.17 Trans adults that have been unable to 
access pubertal suppression are more likely to 
desire gender-affirming surgery for secondary 
sex characteristics, with associated risks and costs 
to the individual and/or health system (access is 
highly variable internationally). This is because 
without puberty blockade the development of 
secondary sexual characteristics becomes more 
evident and permanent. This can contribute to 
greater gender dysphoria and—once established— 
these characteristics require a surgical solution. 
For example, breast development in trans men can 
lead to “binding” of breast tissue with subsequent  
seeking of bilateral mastectomy.

As noted, clinicians are also required to  
consider potential harm in line with the principle  
of non-maleficence. Potential risks of GnHRa 
are discussed as part of the consent process and 
include potential impact on bone density and 
final height. If puberty blockers are started prior 
to growth plate closure, final adult height may 
be taller than predicted. A prolonged period of 
puberty suppression may impact bone density 
for the time they are on a puberty blocker, but 
this does not typically increase fracture risk and  
usually improves once sex hormones increase 
(either after stopping the puberty blocker or  
starting gender-affirming hormone therapy).3,4,18–21 
It should be noted that these are the same risks 
inherent to the prescribing of these medications  
to cisgender children suffering from other  
conditions that benefit from puberty suppression, 
such as catamenial epilepsy and short stature.3 
GnRH agonists have also been used for polycystic 
ovarian syndrome (when severe) in adolescence 
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and also in the treatment of prostate cancer and 
endometriosis in adults.

Although, it could be argued that there is 
potential psychosocial harm for delaying progres-
sion through puberty alongside one’s peers, the 
authors are not aware of substantive evidence  
for this. GnRHa are reversible and hence if a 
young person changes their mind or wishes to 
come off them to progress through puberty of 
the sex assigned at birth then this can proceed  
simply by stopping the medication. Assessment of 
efficacy of treatment is a routine part of medical 
practice and if treatment is causing harm or is not  
efficacious then it should be stopped.

Assessing gender incongruence in young people 
and weighing benefit and harm in consideration of  
prescription of medication requires time and some-
times multiple appointments. Gender minorities 
have higher rates of mental health comorbidities 
and neurodiversity which may complicate assess-
ment and management.22,23 However avoiding 
treatment in this setting should not be seen as 
avoiding harm as there is no clinical reason or 
evidence to suggest that gender minorities with 
comorbidities and/or neurodiverse traits will not 
experience the same benefits from treatment as 
their neurotypical peers. 

In addition, being neurodivergent does not 
routinely impact on capacity to provide informed 
consent, although accommodations may need to 
be made for different communication and learn-
ing styles.24 Failure to treat gender incongruence 
or dysphoria in this context would therefore be 
discriminatory and inequitable—denying care on 
the grounds of complexity and comorbidity rather 
than an inability to benefit. We emphasise that 
puberty suppression should be offered only when 
indicated, in conjunction with comprehensive and 
ongoing assessment and after detailed discussions  
with the young person and their parents or guard-
ians. This is provided as part of a multidisciplinary 
team. In smaller areas of Aotearoa New Zealand 
this may be more challenging, but any prescription  
of puberty blockers occurs in a team setting  
with multiple disciplines including a psychologist. 
Peer support and advice is also facilitated via the 
national peer group.

Capacity and consent—can 
a young person consent to 
treatment?

All patients have the right to make an informed 
choice and provide informed consent to any  

treatment plan as per Right 7 in the Code of 
Health and Disability Services Consumers’ Rights 
(the Code).25 The Code also establishes the duty 
of providers to give the information necessary.  
Rigorous processes for informed consent allow 
people to exercise their autonomy—often defined 
as self-determination.12

Informed consent and the exercise of autonomy  
become more complicated when dealing with a 
child or young person. However, it is important 
ethically for clinicians and policymakers to be 
aware that children have rights and that capacity  
for decision-making is not as simple as drawing  
a line under a predetermined age limit. This 
becomes more important in the situation where 
a young person and their parents disagree on a 
management plan or treatment.

A normative—or common—view is that adult-
hood is reached at the age of 18 when a young  
person becomes eligible to vote in most countries.26  
This is also the view of the United Nations (UN) 
Convention on the Rights of the Child, which defines 
a child as anyone under the age of 18.27 However, 
informed consent laws and policies often stipulate  
that people younger than 18 can consent. In 
Aotearoa New Zealand, the Care of Children Act 
2004 states that a child of 16 years or older can 
consent to any medical or surgical treatment as 
if they were of “full age”.28 Importantly, clinical 
ethics frameworks and informed-consent policies  
also emphasise that children younger than 16 can 
give valid consent provided they demonstrate  
adequate understanding. For example, Health New  
Zealand – Te Whatu Ora Capital, Coast and Hutt 
Valley’s consent policy states that competence is 
not directly linked to age and that a child under 
the age of 16 may be able to validly consent to a 
treatment or procedure depending on the matu-
rity of the child in question and their ability to 
understand the particular circumstances of the 
treatment options.29 

This emphasis on the capacity to understand, 
rather than a rigid age limit, is aligned with the 
principles of Gillick competence—a well-known 
and widely used concept within paediatrics for 
young people, including those under the age of 16. 
Gillick competence derives its name from a 1986 
United Kingdom (UK) legal case where a mother 
objected to the provision of contraceptive advice 
to her daughters under the age of 16 without 
parental consent.30 The House of Lords in the case 
determined that the child had sufficient maturity 
and intelligence to understand the treatment and 
implications and hence had the ability to consent. 
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Hence, a child is deemed to be competent to make 
their own decisions not when meeting a set age 
but when demonstrating the maturity and under-
standing required to make a decision. 

These principles of Gillick competence are the 
same as that expressed in the Court of Appeal’s 
decision in Bell v Tavistock—one of the most well-
known legal cases examining the use of puberty 
blockers in young people. The Court noted the 
complexity of the decision-making required 
but emphasised that the ability to consent was 
a determination of doctors and their teams, not 
the Courts.31 In terms of gender-affirming care, 
the UN Convention on the Rights of the Child—to 
which New Zealand is a signatory—also protects 
the rights of the child to preserve their identity. 
It states that the views of the child must be given 
due weight even in circumstances where they 
cannot provide meaningful consent.27 

We note concerns regarding the higher rates 
of neurodiversity, such as autism spectrum  
disorder (ASD), in those presenting with gender 
dysphoria.23 Although there may be cases whereby 
ASD or other forms of neurodiversity are severe 
enough to compromise consent, to determine 
that all cases of ASD invalidate consent would 
be discriminatory (Right 2, the Code) and hence 
unethical.25 The appropriate approach should be 
the same as other cases of gender incongruence 
or dysphoria and that is to undertake individual 
capacity testing. This occurs commonly within 
other areas of medical practice. Capacity testing 
frequently occurs in the context of comorbidity, 
co-existing mental illness or intellectual disability 
without the presumption that capacity has been 
lost.

So how does this information apply to the pre-
scription of puberty blockers in young people? In 
practice, decision-making for all gender-affirming 
care for those under 18 is usually made collabo-
ratively with the patient and multidisciplinary 
team as well as the whānau.24 For those lacking 
Gillick competence, parental or guardian consent 
is required alongside the child’s assent—a process 
that affirms patient participation in informed- 
consent processes commensurate with their age.32

Hence, clinicians should assess the capacity 
of the child or young person to understand their  
condition and the potential consequences (positive  
and negative) of a decision to treat. Capacity for 
decision-making rests on these abilities, not a set 
age. Although it is always hoped that decision- 
making can be collective between parent and 
child, it is important, ethically, to note that parents  

do not retain sole decision-making capacity 
over healthcare just because a child is under 
the age of 16; the authority for parents to make 
decisions for their children is not absolute and 
diminishes with evolving development. It should 
also be highlighted that the process of consent 
is ongoing and not one isolated to the initiation 
of puberty blockers. Desire for—and therefore  
consent for—ongoing treatment is part of routine 
follow-up. Importantly, any decision to consider 
sex hormone treatment at a later date constitutes  
a change in treatment and hence requires a  
separate and additional consent process to that 
undertaken for puberty blockers.

Is a ban on puberty blockers 
ethical? 

The increasing use of puberty blockers as well 
as high profile cases of desistance or detransition 
have led to calls for bans on the use of this medi-
cation.8,9,30 (Desistance is often poorly defined but 
can be generally regarded as describing a process 
whereby individuals may cease social or medical  
transition or re-identify with a previous gender  
identity). Advocates of a ban highlight a lack 
of research into the long-term impacts of these 
agents. However, a ban would compromise the 
principles of beneficence and non-maleficence for 
trans people, is inconsistent with its long-term use 
in other disorders and sets gender incongruence 
or dysphoria apart from other rare conditions in 
terms of evidence requirements.

The majority of studies on trans health involve 
adults, and there are legitimate concerns about a 
comparative paucity of evidence in the paediatric 
population.33,41 The data on adults also often use 
hormonal treatment without a separate or singular  
focus on reversible pubertal suppression. However,  
the literature on adults demonstrates a benefit to 
gender-affirming care,33–35,39–41 and the evidence 
that is available for trans youth is consistent with 
that.4,13,14,17,36,38 

To ban puberty suppression for all patients 
when the available evidence consistently shows 
benefit and reduced harm violates the funda-
mental ethical principles of beneficence and 
non-maleficence. Of note, the highly publicised 
and criticised UK Cass Review (that critiqued UK  
gender-identity services) still recognised that some 
youth benefited from gender-affirming treatment 
and transition.42,43 The medications have also been 
used safely for treatment in other disorders for 
many decades and are reversible, so to argue that 
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the medication is unsafe is inaccurate.3,4 
Groups who support and advocate for banning  

pubertal suppression medication for gender 
incongruence and dysphoria often cite concerns 
about the few patients who perhaps initially have 
a trans identity but later return to a cisgender  
identity. But even here the argument seems 
flawed, as puberty suppression is reversible and 
does not predetermine a decision to proceed to 
further hormonal or surgical treatment. Gender- 
affirming hormone therapy has irreversible 
effects and one of the benefits of puberty blockers  
is that they allow people time to consider decisions  
about these other treatments without leading to  
bodily changes. Clinicians working in this area also 
support young people who choose to stop puberty- 
suppressing medication and allow puberty to 
resume. It should also be noted that detransition 
is not necessarily associated with regret and that 
those who choose to detransition do not always do 
so in order to adopt a cisgender identity.44 

Although the paucity of research is often 
cited as a reason for a ban, this is not something  
isolated to gender dysphoria. Those identifying as 
trans are still low in number at around 0.7% of the 
Aotearoa New Zealand population, and not all will 
desire medical treatment for gender dysphoria.7,17 
Data from the UK show that gender dysphoria is 
still uncommon, even in younger cohorts, e.g., 
only one in 200 17–18-year-olds report gender 
dysphoria and not all will desire pharmacological 
treatment.45 Small, heterogenous populations—
such as the gender-diverse community—can make 
randomised controlled trials (RCTs) difficult and 
statistical power challenging to accomplish.46 For 
puberty blockers, RCTs are also not possible due 
to the inability to blind to the onset of puberty. 
Non-blinded trials would raise serious ethical 
issues as those in a placebo arm would proceed 
through puberty and suffer the gender dysphoria 
and mental health consequences associated with 
that. 

For gender-affirming care, some have argued 
that well-designed observational studies should 
be of sufficient quality to guide care and policy.47 
These challenges are also common in paediatric  
medicine and other less common conditions. 
Although some areas of paediatrics are informed 
by RCTs, some are not, and care should be taken 
to not demand a higher standard of research for 
gender-affirming care over other conditions.42 

To do so—especially when puberty suppression 
is reversible—would compromise the principle 
of justice, which requires clinicians and health  
providers to treat people equally and fairly and 
avoid discrimination.12

This is not an argument against further 
research nor repudiation of concerns about a 
lack of high-quality longitudinal studies, but it 
highlights some of the difficulties that clinicians 
face in working with uncommon conditions and 
where there are barriers to RCTs. Pragmatic 
approaches are often required, and gender incon-
gruence or dysphoria should not be subjected to 
greater requirements for clinical research than 
other low-prevalence conditions. Research should 
be ongoing and the authors strongly believe these 
should be longitudinal in nature with regular  
reporting throughout adolescence and early 
adulthood. However, there is clear evidence for 
puberty suppression clinically in children and 
youth with gender incongruence with dysphoria, 
and to deny them treatment with blanket bans 
would be unethical. 

Summary and recommendations
Puberty suppression, i.e., GnRHa, can be used to 

benefit patients and reduce harm in young people  
with gender incongruence. Puberty blockers can 
decrease gender dysphoria, anxiety, depression 
and suicidality and increase overall wellbeing. 
Individual, patient-centred assessments should be 
performed by multidisciplinary teams experienced  
in providing gender-affirming care to determine 
whether puberty suppression should be recom-
mended. Capacity for decision-making should 
not be based on a set age limit but on the ability  
to understand treatment risks and benefits. The 
rights of the child should be respected regardless  
of capacity for decision-making. This includes 
active participation in discussion and decision- 
making processes commensurate with abilities. 
Blanket bans on puberty blockers risk significant 
harm to a vulnerable patient population, with  
considerable potential to benefit from treatment,  
and should be avoided on ethical grounds. 
Research should be ongoing but in line with justice  
and fairness, and evidence demands should not be 
higher than for other paediatric or low-prevalence  
conditions.
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Addressing barriers to dental care: 
a Tūranga Health and Trinity Koha 
Dental initiative
Pauline Norris, Elisabeth Moore, Shirley Keown, Jonathan Broadbent

abstract
aim: There is a high level of unmet need for dental care in Aotearoa New Zealand due to the inability of people facing socio-economic 
disadvantage to afford optimal and timely care. This includes many Māori. 
method: This paper describes a joint initiative between a philanthropic organisation, Trinity Koha Dental Clinic, and Tūranga Health, 
an iwi-based health provider based in Gisborne. The service was designed for those with high needs and involved provision of dental 
care at no cost to the patients (addressing affordability as a barrier). It was also designed to address other barriers to access. 
results: Over 10 days in 2025, the dental service saw 178 people, performed 109 extractions and 99 restorations. A free optometry 
service was provided at the same time. Other services were linked to these: in total, attendees of the dental and/or optometry service 
received 763 vaccinations and 89 child car seats. Patients valued the free transport provided to and from the service, the childcare 
provided during treatment, the service being welcoming and friendly and being delivered by a local Māori provider, Tūranga Health. 
conclusion: This initiative illustrated the range of barriers to dental care and the potential to link the provision of dental care with a 
range of other health services for people with high needs.

Aotearoa New Zealand has high levels of 
unmet need for dental care.1,2 Half of  
adults only visit a dentist when they have 

a problem rather than attending for checkups  
or regular preventive care.3 There are also  
considerable inequities in oral health by socio- 
economic position4 and by ethnicity.5,6 The Dunedin  
Multidisciplinary Health and Development Study 
shows that people who grew up with low socio- 
economic position are less likely to routinely visit 
dentists7 and that long-term regular attendance 
impacts oral health and oral health quality of life.8

The Levesque model of access to healthcare9 
identifies several aspects of healthcare that affect 
access. These are approachability; acceptability; 
availability and accommodation; affordability; 
and appropriateness. In Aotearoa, affordability 
appears to be the most important barrier to dental  
care. Although dental care is publicly provided 
with no user charges for those under 18, care for 
adults is provided primarily by private dentists 
on a fee-for-service basis.2 There is some public  
funding of dentistry in hospitals, and private 
dentists provide some publicly funded services 
through Work and Income New Zealand (WINZ), 
Accident Compensation Corporation (ACC) and the 
Combined Dental Agreement (CDA) for children  
and adolescents.2 WINZ, for example, may provide  
up to NZ$1,000 per year for “immediate and 

essential” dental treatment (not preventive care), 
for people on benefits or low incomes. Further  
assistance may be provided, but this may be 
“recoverable”, i.e., become a debt to WINZ.10 In 
Canterbury, the Canterbury Charity Hospital 
provides free care to a limited number of low- 
income patients, and this has been shown to 
improve oral health–related quality of life.11 

In a systematic review, Schwendicke et al. 
found that almost all studies internationally 
reported that people with lower socio-economic 
position had higher risk of caries.12 In Aotearoa, 
Māori are more likely to have poor oral health 
and less likely to be able to afford to see a dentist, 
and they are more likely to have their daily lives 
impacted by their oral health.5 In the 2024/25 New 
Zealand Health Survey, Māori were less likely to 
rate their oral health as “good”, “very good” or 
“excellent” than non-Māori, as were people living  
in areas of high deprivation (compared with 
those in areas with lower levels of deprivation). 
Similarly, Māori and those living in areas of high 
deprivation were more likely to report that cost 
prevented them from getting dental care.3

The Tūranga Health/Trinity Koha 
Dental Clinic initiative

Tūranga Health is an iwi-based healthcare  
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provider based in Gisborne. It has a long history 
of innovative service delivery.13 In 2024 and again 
in 2025, a charity dental provider, Trinity Koha 
Dental Clinic (TKDC), visited the rohe (region) and 
provided free dental care for people with high 
unmet need for dental care. TKDC has provided  
this service elsewhere, but in this initiative 
Tūranga Health also added wrap-around services. 

TKDC is part of Youth With A Mission (YWAM) 
Ships Aotearoa,14 whose mission is to provide free 
medical and dental care to people in isolated areas 
of the Pacific, including Aotearoa. Between 2021 
and 2024, they provided 7,687 dental services to 
3,445 patients in Aotearoa.

Over a week in 2024 and a fortnight in 2025, 
TKDC offered free dental services in collaboration  
with Tūranga Health. In 2024, the target popu-
lation was young mothers. In 2025, individuals  
living with long-term conditions, disabilities and/
or mental health challenges were intentionally 
included. These populations were prioritised due 
to the regional demographic profile, where such 
conditions disproportionately affect Māori. Dental  
services included dental checkups, treatments, 
cleaning and hygiene education. Local and other 
dental professionals volunteered their time. One 
dental caravan, a dental trailer and a mobile dental 
chair were used so that services could be offered in 
three settings, including rural and urban.

In addition to affordability, Tūranga Health 
and TKDC attempted to address other barriers, 
such as accessibility and acceptability of services. 
Approachability was enhanced by Tūranga Health 
staff contacting eligible patients and encouraging 
them to take part in the service. Accessibility was 
addressed by Tūranga Health staff organising the 
appointments, creating waitlists in case people 
did not attend and by transporting people to and 
from appointments. Acceptability was ensured 
by staff greeting and checking in patients, and  
providing manaaki (care, for both patients and 
staff). Availability and accommodation were 
addressed by providing childcare. 

In 2025, Tūranga Health’s approach to winter 
preparedness included access to dental services 
(provided by TKDC and local dental staff), immu-
nisations (childhood/influenza vaccinations), car 
seats (to reduce childhood injury), firewood, home  
insulation and raised-bed gardens. 

The aim of this paper is to describe and evaluate  
this intervention, the services delivered, feedback 
from participants about whether and how the 
service met their needs, and which aspects of it 
addressed access barriers. 

Methods
We used data routinely collected by Tūranga 

Health to describe the service. In addition, Tūranga 
Health routinely collects patient feedback for ser-
vice monitoring and quality improvement. 

Patient feedback for the service was gathered  
through one-on-one kōrero (conversation) with 
18 patients using the service. These patients 
were interviewed during the 2024 and 2025  
dental programmes and represented the three 
priority cohorts: young mothers, people living 
with long-term conditions and people living with 
mental health issues and disabilities. Sampling 
was largely based on convenience, people who 
were available and willing to talk, but we also 
attempted to include a range of demographic 
groups. Fourteen men and three women were 
interviewed.

Interviews were semi-structured: a set of  
questions was used as a guide for discussion, 
rather than a structured questionnaire. This asked  
about patients’ previous experiences with dentists  
and other healthcare, what they hoped to gain 
from the services, and what they got, how they 
felt now, as well as their experiences on the day. 
Interviews were audio recorded. We carried out 
a basic deductive thematic analysis. The parts 
of the interviews answering the questions were 
transcribed, and we organised and summarised 
responses in a Word document. 

Ethical approval for this study was granted by 
the University of Otago Human Ethics Committee 
(H25/0454) as a retrospective evaluation of rou-
tinely collected data.

Results
Table 1 describes the number of people seen, 

dental treatments, vaccinations and car seats  
provided. In 2024, 207 treatments were provided 
to 40 patients, and in 2025, 605 treatments were 
provided to 178 patients. Patients were all adults, 
and some attended as couples or whānau groups. 

Most teeth that were provided restorative care 
were severely decayed/damaged (yet restorable) 
anterior teeth. Scaling was provided for peo-
ple who were evaluated as having periodonti-
tis. Most tooth extractions were routine “simple” 
extractions, but nearly 10% of teeth extracted 
in 2025 were surgical extractions (surgical 
extractions are those that may involve lifting a 
tissue flap, removing bone, tooth sectioning or 
sutures).
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In 2024, one dentist worked each day. Table 2 
shows the number of patients and procedures for 
each day in the 2025 programme. In 2025, multiple  
mobile clinics ran concurrently. In the second 
week there was a dental caravan with a dentist, 
a mobile dental chair with another dentist, and a 
dentist or dental therapist working in a dental bus 
provided by Health New Zealand – Te Whatu Ora. 
Tūranga Health provided lunch and dinner for 
staff. Each day was scheduled for 8 hours, but this 
was often extended if patients needed additional 
work beyond the scheduled appointment time.

In 2025, patients were largely Māori (81%) with 
the remainder evenly split between Pacific and 
other ethnicities. Sixty-three percent were female. 
Few were under 20 years old (2%) or over 80 (1%), 
but otherwise there was a roughly even spread, 
with 38% in their 20s or 30s, 29% in their 40s or 
50s and 31% in their 60s or 70s.

Although appointments were scheduled for 1 
hour, some patients needed to stay longer, and 13 
patients returned for a second appointment. 

The qualitative data showed that participants  
reported the cost of dental care, the lack of  
childcare, travel time, money for travelling and 
needing to take time off work as barriers to dental  
care. For example, one patient explained, “I went 
2 years ago and ended up getting two teeth pulled 
out and it cost ... 860 bucks. So, that was my week’s 
wages and a loan off somebody plus it was just ... 
taking food out of my kid’s mouth.” Previous poor 
experiences with dentists were also reported as 
discouraging people from seeking dental care. 

Several participants reported that their teeth 

had been causing considerable pain and affecting  
their daily lives. One patient explained, “For 
my last job I was losing so much hours at work 
because of my teeth and just going to work in pain 
and having to get sent home.” The high level of 
need was demonstrated by one participant who 
said that they received eight extractions in the 
2024 programme and hoped to get another seven 
extractions in the 2025 programme. Also, another 
reported having received numerous prescriptions 
over 2 years to treat recurring infection but not 
being able to have the tooth extracted.

The dental services were praised by partic-
ipants because they reduced travel time and 
transport was provided: “It did make a difference 
for me in my current situation, so my car is a bit 
broken at the moment ... to actually come out and 
pick me and my whānau up. Yeah, that made a big 
difference.” Other advantages included childcare 
being provided and large families being welcome,  
assistance with filling out forms, the service 
being more welcoming and friendly and being  
delivered by a trusted provider. 

As well as providing treatments, the service 
included dental hygiene education. Participants 
said they were encouraged to look after their 
teeth, learnt skills and felt empowered to share 
their knowledge with their extended family. 

Discussion
This novel service offered in 2024 and expanded 

in 2025, treated a total of 218 patients. The high 
number of procedures provided indicate a very 

Table 1: Overview of 2024 and 2025 dental programmes. 

2024 2025

Number of people seen 40 178

Length of programme 5 days 10 days

Extractions 49 109

Restorations 61 99

Scale and polish 31 136

Total treatments 207 605

Number of vaccinations provided* 763

Number of car seats provided* 32 89

*Vaccinations and car seats were provided to participants in both the dental and the optometry service, and their whānau.
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high level of unmet need, and the number of 
extractions performed demonstrate that patients 
had not been able to access timely care. Patients 
described a range of barriers to mainstream  
dental care which the service overcame. For 
example, it was provided free of charge, and 
transport and childcare were provided. 

This dental service also helped to improve 
vaccination rates by encouraging and removing  
barriers to vaccination in an area with low  
vaccination rates. Early childhood vaccination 
rates in the Tairāwhiti region for Q4 2024/2025 
were the fourth lowest in the nation at 74.5%.15 
Providing wrap-around support, including den-
tistry, could serve as a gateway to better overall 
health practices, such as vaccinations. 

Other research has established that lack of 
affordability is a barrier to accessing dental  
services, particularly for Māori.16 Due to lower 
average incomes, Māori and Pacific peoples need to 
spend a higher proportion of their weekly income 
to receive the same dental treatment as Pākehā 
New Zealanders. Other innovative interventions  
for providing dental care to those with high needs 
have been documented.1,17 For example, Broughton  
et al. found that providing comprehensive dental 
care led to a marked improvement in quality of 
life, including psychiatric symptoms, in a sample  
of tāngata whaiora (people with mental health 
problems).1

Importantly, this initiative addressed a range of 
barriers to dental care (in addition to affordabil-
ity), making the service acceptable, welcoming and 
accommodating. As they did during the COVID-
19 pandemic, Tūranga Health tried to ensure 
that patients received a “great experience”, with 
food and coffee as an expression of manaaki.13 
The success of the programme depended on the 
trust patients already had in Tūranga Health. This 
was particularly important in reaching patients 
with high dental need and previous traumatic  
experiences with dental professionals. Tūranga 
Health’s existing community connections also 
meant they were able to secure locations in rural 
community hubs to expand the programme in 
2025. Tūranga Health and TKDC worked with 
local dental professionals to ensure that they 
were involved in and supported the initiative. 

Limitations: because we asked participants 
about how they felt and what they had gained 
immediately after treatment, they were not yet 
able to describe any longer-term impacts of the 
service.

Conclusion
Tūranga Health’s dental programmes demon-

strate that making dental services accessible 
involves more than just eliminating cost barriers.  
Dental services also need to be acceptable and 

Table 2: Number of patients and procedures per day in the 2025 dental programme.

Date
Number of 
professionals 
working

Total patients 
seen

Number of 
teeth restored 
(fillings)

Number 
of teeth 
extracted

Scale and 
polish

Total number 
of treatments 
given

31/03/2025 1 8 10 16 4 38

01/04/2025 2 18 11 10 15 62

02/04/2025 2 14 5 12 7 42

03/04/2025 2 21 22 7 17 70

04/04/2025 2 17 13 5 19 71

07/04/2025 1 14 - - 14 27

08/04/2025 1 16 - - 16 30

09/04/2025 2 18 6 4 13 59

10/04/2025 3 29 17 28 14 96

11/04/2025 4 36 15 27 17 110

TOTAL: 191 99 109 136 605
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available to people with high needs. In this  
innovative initiative, childcare, transport and 
assistance to people who struggle to complete 
forms were provided. The service provides  
immediate care to some of those who are unable 
to access existing services. To scale and sustain 
this model of care would require substantial  

investment. The ongoing neglect of oral health 
among socio-economically disadvantaged popu-
lations perpetuates preventable morbidity and 
avoidable suffering. Addressing these inequities 
should be considered a public health priority 
and warrants co-ordinated policy and funding 
responses.
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Educator perspectives on the physical 
activity promotion training provided 
for future mental health care 
professionals in Aotearoa New Zealand
Oliver WA Wilson, Chloe M Parton, Justin Richards

abstract
aim: The relationship between physical activity and mental health is well established but is not widely leveraged in healthcare settings. 
We aimed to examine educator perspectives on the training provided in physical activity promotion for future mental health care  
professionals in Aotearoa New Zealand. 
methods: Quantitative and qualitative data were collected via an online survey from educators delivering tertiary education courses 
for counsellors, doctors, nurses, psychiatrists, psychologists and/or social workers. 
results: Data were collected from 90 educators; half delivered psychology or nursing courses (n=45). Less than a third indicated that 
their courses taught physical activity promotion (n=22) and/or supported it being a core competency for professional registration 
(n=27). The main reasons training in physical activity promotion was not offered included: not a priority; outside the scope of practice; 
and insufficient space within the curriculum. Educators indicated training in physical activity promotion should: be evidence based; 
include directly promoting physical activity to the students; and incorporate Te Tiriti o Waitangi principles. 
conclusions: Evidence-based education in physical activity promotion that integrates Te Ao Māori can empower future professionals 
to address both mental and physical health disparities, but this requires collaboration among educators and professional bodies to 
prioritise physical activity within the scope of mental health practice.

H e Ara Oranga, the government inquiry 
into mental health commissioned in 2018,1 
stemmed from widespread concern about 

the mental health of people residing in Aotearoa 
New Zealand and the mental health services on 
offer. A rapid increase in depressive symptoms 
among young people and adults was one of many 
trends that justified this level of concern. For 
example, the prevalence of depressive symp-
toms nearly doubled among youths (13–17-year-
olds) from 2012 to 2019, growing from 13.0% to 
22.7%.2 Similarly, the rates of depression among 
adults (≥15 years) increased from 19.9% to 29.0% 
between 2016–2017 and 2021–2023.3 These trends 
reinforce the clear and urgent need for solutions 
to address New Zealand’s worsening mental 
health situation.

Physical activity promotion may be part of the 
solution. There is compelling evidence physical 
activity can be effective at preventing and treat-
ing depression.4,5 Despite this, 42.0% of adults 
and 41.9% of young people residing in New  
Zealand do not meet the current physical activity 
recommendations (<18 years: ≥60 minutes/day; 

≥18 years: ≥150minutes/week).6–8 These levels of 
physical activity are consistent with international 
evidence.9

Promoting physical activity within the 
healthcare system has the potential to increase  
physical activity rates and improve mental 
health.10 Despite this, physical activity promotion 
by healthcare professionals is not currently  
standard practice, including for those delivering 
mental health care. This is attributable, in part, 
to a lack of training and expertise to promote  
physical activity on the part of practitioners.11,12 
Internationally, formal education in physical  
activity promotion for healthcare practitioners 
has long been largely absent.13–15 However, evidence 
suggests that training in physical activity promo-
tion can improve the knowledge16–18 and efficacy/
competence18–21 of future health professionals.

The level of formal education in physical  
activity promotion offered to future mental 
healthcare professionals in New Zealand is cur-
rently unclear. The overarching goal of this study 
was to examine educator perspectives on the 
training in physical activity promotion of future 
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mental health practitioners within the tertiary 
sector in New Zealand. Specifically, we aimed to 
determine what, if any, physical activity promotion 
training is offered to future mental health care 
professionals during their tertiary education in 
New Zealand and how this could be improved in 
future.

Methods
Participants and recruitment

Educators involved in the co-ordination and/
or delivery of tertiary education for accredited 
qualifications that lead to registration as a doctor, 
nurse, psychiatrist, psychologist or social worker 
were recruited via email to participate in an 
online survey. Though counsellors do not have 
to be formally registered in New Zealand, we 
recruited participants involved in New Zealand 
Association of Counsellors Accredited Counsellor 
Educator Programmes.22 The institutional email 
addresses of participants were obtained from the 
websites of their respective institutions. Partici-
pation was voluntary; no incentives were offered. 
This research was approved by the Te Herenga 
Waka—Victoria University of Wellington Human 
Ethics Committee (0000030955).

Measures
Educator characteristics

Educators self-reported the profession (i.e., 
counselling) associated with their qualification, 
their experience in delivering education (years) 
and their ethnicity.

Perspectives on physical activity 
promotion education

Educators reported whether their qualification 
offers any formal education in physical activity 
promotion (yes/no). Those who responded “yes” 
were asked to respond to open-text questions 
describing: i) what the education encompasses; 
ii) what improvements to the education could be 
made; iii) how the education prepares students for 
the workforce; and iv) how, if at all, Te Ao Māori 
is incorporated. Those who responded “no” were 
asked to respond to open-text questions describing: 
i) why their qualification does not contain any 
education; ii) what would be important to include 
in such education were it to be offered; and iii) 
how Te Ao Māori should be included into this  
education. All educators were also asked to rate 
the importance of training in physical activity  

promotion to each profession on a scale ranging 
from zero (very unimportant) to 10 (very important), 
and whether physical activity should be included 
as a core competency required to register with 
their professional accrediting body (yes/no).

Analyses
Descriptive statistics were computed using  

Microsoft Excel. Qualitative data were analysed 
using descriptive thematic analysis. Two research 
team members read and re-read open-text  
question responses to familiarise themselves 
with data, and met to develop a codebook and 
define how data would be coded. Data were then 
coded and themes were generated, reviewed and 
refined.23,24

Results
Educator characteristics

Responses were received from 90 educators. 
Half were involved in psychology (n=27, 30.0%) 
or nursing (n=18, 20.0%) qualifications. Educators 
involved in counselling (n=15, 16.7%), social work 
(n=8, 8.9%), medicine (n=8, 8.9%) and psychiatry 
(n=7, 7.8%) were also recruited. On average, edu-
cators had been involved in the training of future 
mental health care professionals for more than 14 
years (M=14.4 years, standard deviation [SD]=11.0 
years). Among those who reported their ethnicity, 
most were New Zealand European (n=47, 52.2%), 
followed by Māori (n=6, 6.7%), Asian (n=5, 5.6%), 
Middle Eastern and Latin American (n=4, 4.4%) 
and Pacific peoples (n=2, 2.2%).

Current status of formal training in 
physical activity promotion

Less than a third (n=22, 29.7%) of educators  
indicated that their qualification offers formal 
training in physical activity promotion. Fifteen 
offered insight into how this education is delivered.  
The most common delivery method is within a  
module (n=7), followed by informally (n=6), courses/ 
papers (n=4), seminars (n=4) and workshops 
(n=2). Almost all of these respondents stated that 
the physical activity education is relatively minor. 
Two others commented that education is offered 
as a means of promoting self-care or awareness 
of students’ personal physical activity as well as 
promoting physical activity to clients:

“We talk about the importance of physical 
activity and impact on mood, mindfulness, 
sensory modalities, trauma but also 
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about connectivity with others and being 
involved. It’s important for us to ensure 
that students are aware of their own 
physical wellbeing and promotion of such 
activities to others who are experiencing 
mental ill health.” – Nurse educator

Why formal training in physical activity 
promotion was not offered

Three themes were identified regarding why 
training in physical activity promotion is not 
being offered: it is not a priority; it is outside of 
the scope of practice; and there is a lack of space 
within the curriculum. Thirteen educators indi-
cated that training in physical activity promotion 
is not a priority. However, some were unsure why 
this is the case. For example, one commented “I 
am not sure, as I didn’t develop the courses. We 
briefly discuss the importance of physical activity 
in our mental health and addictions paper. But 
with no real educational/theory-based aspects” 
(social worker educator). Eleven educators  
indicated that physical activity education was 
outside of their scope of practice. Comments 
included the following: “Currently it would [be] 
deemed outside of our scope of practice as a  
counsellor and therefore out of our curriculum” 
(counsellor educator), “NZ [New Zealand] psych 
board standards do not consider physical activity 
to be a core competency” (psychologist educator) 
and “It isn’t mentioned in the curriculum document—
we do incorporate it informally into lecture content, 
but we can’t officially assess it or devote much time 
to it” (nurse/social worker educator). Ten par-
ticipants mentioned a lack of space within the  
curriculum. Comments included: “The curriculum 
is full with core content specific to undertaking the 
role” (nurse educator), and “[There is] limited time 
to cover a range of core course content” (social 
worker educator). Such comments indicate the 
constraining effect of the curriculum and scopes 
of practice on ensuring physical activity content 
is included. 

What training in physical activity 
promotion should include

Eleven educators commented on the need 
for evidence-based education. For example, one 
commented on the need to “discuss the existing 
research literature that physical exercise can have 
beneficial effects on a range of psychological  
disorders” (psychology educator). Convincing  
students of the value of physical activity education 
and community programmes to promote physical 

activity through their training was seen as pivotal:

“Research evidence that shows that 
increased physical activity, even in 
moderate amounts, could not only prevent 
future mental health conditions in the 
population, but could also alleviate or 
improve symptoms among those who are 
already suffering from these conditions. 
Furthermore, it is cost effective and there 
are numerous free services available to 
the public to access these services with 
the support of a professional, e.g., Green 
Prescription.” – Medical educator

Thirteen commented on promoting student 
physical activity. For example, one commented: 
“I would love for the students to have more access 
and understanding re physical activity for them-
selves. There are a number of students experiencing 
anxiety/depression” (nursing educator). Another 
educator acknowledged the need for inclusion of 
Māori models of health, stating that there “would 
need to be a balanced approach that put physical 
activity in line with other health domains such as 
those included in Te Whare Tapa Whā” (counselling 
educator).

How could training in physical activity 
promotion be improved

The main theme concerning how training in 
physical activity promotion could be improved 
was the creation of space within the curriculum, 
which was mentioned by 12 educators. Other 
suggestions included: “Including cultural aspects 
and getting cultural consultations. Focus on  
preventative medicine through physical activity” 
(psychology educator) and “More resourcing 
[staff], resourcing is main constraint” (medical 
educator).

How training in physical activity 
promotion currently prepares students

Educators described physical activity training  
as not being a priority and not adequately  
preparing students for health practice. Thirteen 
commented on issues of prioritisation or a lack of 
preparedness for the workplace. For instance, one 
participant commented: “There is so much to cover 
and physical activity promotion isn’t prioritised 
as heavily” (nursing educator). These responses 
acknowledged competing demands for teaching 
time: “There are other more important aspects to 
consider” (medical educator). Two commented 
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on how the current education provides students 
with a more holistic understanding of health. 
For example, one commented that education 
“equips [students] with necessary skills to respond 
to the presenting needs of whaiora [Māori health  
providers] in a holistic manner beyond the  
medical model” (nursing educator), which implies 
the skills to promote physical activity effectively 
are embedded in the educational programme 
without necessarily receiving specific training.

Importance of training in physical 
activity promotion

Participants rated formal education in  
physical activity promotion as important for 
all professions: doctors (M=8.5, SD=1.5), nurses 
(M=8.4, SD=1.4), social workers (M=8.2, SD=1.5), 
psychiatrists (M=8.0, SD=1.6), psychologists 
(M=8.9, SD=1.8) and counsellors (M=7.7, SD=1.9). 
Despite the reported importance, less than a third 
(n=27) of educators supported physical activity 
promotion being a core competency. The justifica-
tion given for this was that it would be too compli-
cated to formalise and incorporate into education. 
Five cited the lack of space within the curriculum. 
Representative comments include “As much as I 
value physical activity personally, I see that there 
are so many other areas to be covered in training, 
and time is already limited” (counselling educator), 
and “Because there are so many other aspects to 
consider, and physical activity can be challenging 
for some people including those with severe  
disabilities” (counselling educator). Such responses 
de-prioritise physical activity or see it as only 
suitable for some client groups. Eight expressed 
concern about the harm that physical activity  
promotion could cause by exacerbating discrimi-
nation/disparities. Rather than addressing mental 
distress, physical activity was described as having 
the potential for increasing shame and stigma:

“My concern is that it may devalue the 
experiences and lives of people with 
disabilities or physical impairment—lived 
experience of issues is very important 
within social work. Also, if required to 
promote physical activity to those same 
groups of people may be inappropriate or 
contribute to social stigma felt by those 
individuals.” – Social worker educator

Eighteen referred to barriers to formalising 
such education, such as displacement of existing  
treatments, not being important enough to 

warrant being a core competency, and being 
embedded within existing competencies. As an 
illustration, one commented: “We have 10 others 
already, which we are required to demonstrate  
as a part of continued registration. Physical  
activity promotion would probably be better  
incorporated into existing competencies” (social 
worker educator). Those who were supportive of 
physical activity promotion being a core compe-
tency expressed concerns about the implementa-
tion of such education:

“I think as a concept, it is worthwhile 
to include that but we also need to 
think about how to implement it. 
Things like will you have a module in 
there and whether students have to 
participate in some kind of physical 
activity as part of their requirement? 
Or will it be more about conceptual?” – 
Counselling/social worker educator

Incorporation of Te Tiriti o Waitangi 
principles

Most (n=14) indicated Te Tiriti o Waitangi  
principles are not included within current  
training in physical activity promotion. Six  
indicated that Te Ao Māori is incorporated into 
their education, several of whom mentioned Te 
Whare Tapa Whā. Māori models of health were 
described as including self-care and broader 
wellbeing:

“Te Whare Tapa Whā makes reference 
to the importance of being physically 
well and active, students are linked into 
Te Ao Māori models such as this and 
taught how to incorporate Te Ao Māori 
into work that they do in professional 
practice around promoting self-care 
and wellbeing in others, especially in 
relationship to crisis management, grief 
and trauma.” – Social worker educator

In response to how Te Ao Māori could be  
incorporated into the education in physical  
activity within their programme, one commented 
that “whenua, connection to land, moana,  
connection to the sea, the holistic view of well-
ness” (counselling educator) could be covered. 
Although some explained physical activity is  
integrated with their Te Ao Māori education,  
others saw this more in terms of mental health 
than physical activity: “Have a large focus on Te Ao 
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Māori approaches to mental health but not hugely 
integrated with the physical activity focus” (social 
worker educator). The inclusion of Te Ao Māori 
approaches was acknowledged as an area for 
improvement: “I need to improve this aspect but 
we do cover it in one lecture and three practicals 
with Māori providers teaching alongside me from 
our community” (nursing educator). Educators 
expressed a desire for further training on Te Ao 
Māori and acknowledged the need to engage with 
Māori colleagues.

Discussion
Efforts to promote the physical activity  

participation and mental health of both youths and 
adults in New Zealand are urgently needed.2,3,6–8 
Despite the well-established relationship between 
physical activity and mental health and evidence 
that physical activity can be effective at preventing 
and treating mental illnesses,4,5 formal training in 
physical activity promotion for healthcare profes-
sionals appears to be uncommon in New Zealand. 
Educators communicated three main reasons that 
formal training in physical activity promotion 
is not being offered: it is not a priority; it is out-
side of the scope of practice; and there is a lack 
of space within the curriculum. Similar expla-
nations were offered as to why physical activity  
promotion is not a core competency. Most educators 
were unsupportive of physical activity promotion 
being a core competency for professional regis-
tration despite them also rating physical activity 
promotion as an important skill for practitioners. 
Concerns were also expressed about the harm 
that physical activity promotion could cause by 
displacing other material or by exacerbating dis-
crimination/disparities for marginalised groups.

Concerns about physical activity disparities 
are not unwarranted. Physical activity differs 
based on age, gender, ethnicity, disability, socio- 
economic status and geographic location in New 
Zealand.6–8 Formal education in physical activity 
promotion could equip the future workforce of 
mental health practitioners with the knowledge 
and experience to tailor care to the needs and 
preferences of each client/patient and mitigate 
perpetuation of existing disparities by making 
them aware of the opportunities to intervene. For 
example, helping raise awareness among young 
people with disabilities and their families/caregivers 
about the opportunities to participate in physi-
cal activity within their community may help to 
address inequities.25

Though findings suggest that integrating physi-
cal activity promotion into the formal education of 
health practitioners may be challenging, educators 
offered insights into what such education could 
look like. The key suggestions included providing 
education on physical activity promotion that is 
evidence based and encouraging student physical 
activity participation as part of their learning expe-
rience. There is strong evidence supporting the 
integration of training in physical activity promo-
tion into the formal education pathways of future 
mental health care professionals. Such education 
can improve students’ knowledge16–18 and efficacy/
competence18–21 in promoting physical activity. Calls 
from educators to promote the physical activity of 
students are also supported by evidence, as physical 
activity participation among practitioners is asso-
ciated with them delivering more effective phys-
ical activity promotion and counselling.26 With 
students studying health in New Zealand experi-
encing poor mental health themselves,27,28 student 
physical activity promotion would serve to promote 
students’ personal wellbeing too.

Educators were supportive of incorporating 
Te Tiriti o Waitangi principles and Te Ao Māori 
into existing physical activity education. Multi-
ple educators mentioned Te Whare Tapa Whā, a 
Māori health model underpinned by the concepts 
of taha whānau (family), taha tinana (physical), 
taha hinengaro (mental) and taha wairua (spiri-
tual) health.29 Indeed, He Ara Oranga1 outlined the 
need for specific training of healthcare profession-
als in Māori culture. While many acknowledged 
the need to engage with Māori colleagues to  
incorporate Te Ao Māori into physical activity pro-
motion education, the impact of this engagement 
on Māori faculty and staff requires consideration 
and acknowledgement.30

In conclusion, physical inactivity is just one of 
many issues (alcohol and substance use, poverty, 
etc.) that need to be addressed to improve  
mental health wellbeing in New Zealand. Recently, 
the New Zealand Government has increasingly 
prioritised prevention and early intervention in 
relation to mental health.31 For example, initia-
tives such as the access and choice programme 
position mental health practitioners to catch 
issues before they escalate.32 New Zealand’s Green 
Prescription, a primary care physical activity  
prescription programme, is an example of an 
existing scalable initiative that could be expanded 
to empower healthcare professionals beyond  
general practitioners to address mental health 
more comprehensively.33–35 Importantly, varying 
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levels of expertise in exercise prescription and/
or physical activity promotion already exists at 
most tertiary institutions in New Zealand, which 
suggests that encouraging cross-pollination across 
disciplines may be a crucial first step to addressing 
the gaps we have identified in this study.

An evidenced-based formal education in physical 
activity promotion that incorporates Te Ao Māori 
and provides future healthcare professionals with 
the knowledge and experience to address dispar-
ities in both mental health and physical activity 
is aligned with the government’s priorities and 
has great potential. To realise this potential, we  
recommend that physical activity be prioritised in 

the education of future mental health care profes-
sionals. Educators and professional organisations 
can work together to ensure that physical activity 
is understood to be within the scope of practice, 
regardless of whether it is considered a core  
competency. More broadly, any changes to the 
education of mental health care professionals 
would need to be supported by additional invest-
ments and policies at local and national levels 
that promote physical activity by creating built 
and social environments that are conducive to 
lifelong physical activity participation for all New 
Zealanders.36 
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Knowledge and perceptions of 
gynaecological cancers of Pacific 
women in Aotearoa New Zealand
Alexandria B Tino, Allamanda Faatoese, Peter H Sykes, Kenny Chitcholtan, Gabi U Dachs

abstract 
aim: To respond to health inequities, our study surveyed Pacific women living in Aotearoa New Zealand to gauge their understanding 
and research preferences of gynaecological cancers. 
methods: Participants were recruited via a nationwide non-governmental organisation (PACIFICA Inc.). Consenting adult Pacific 
women completed a questionnaire, providing socio-demographic data, health provider preferences, cancer research interests and 
gynaecological cancer knowledge, with a special focus on ovarian cancer. This cross-sectional study used the principles of Pacific 
co-design, with quantitative and thematic analytics.
results: All participants (n=94) identified with at least one Pacific group and reflected the Pacific population of Aotearoa’s  
demographics. Top research priorities were cancer prevention and early detection. Knowledge of gynaecological cancers was poor. 
Few participants could identify symptoms or treatments of ovarian cancer. Maintaining quality of life was of highest importance. 
Although most participants consulted mainstream healthcare providers, many considered consultation with Taulasea (traditional 
healers) or alternative healthcare practitioners. Thematic analysis of free-text answers identified three main themes: lack of health  
literacy, cultural responsiveness and holistic therapies. 
conclusions: This is the largest survey to date for Pacific women’s understanding of and priorities for gynaecological cancer,  
identifying significant gaps in cancer knowledge and guiding future cancer research in Aotearoa.

Aotearoa New Zealand is a multicul-
tural country that allows individuals to  
identify with multiple ethnicities.  

Ethnicities are categorised into six main groups: 
European (67.8%), Māori (Indigenous peoples 
of Aotearoa; 17.8%), Asian (17.3%), Pacific  
peoples (8.9%), Middle Eastern/Latin American/
African (1.9%) and Other (1.1%).1 Māori and 
Pacific peoples share ancient whakapapa (gene-
alogy) and cultural ties through Te Moana-nui-
a-Kiwa (greater Oceania ancestral connections).2 
Pacific peoples in Aotearoa are associated with, 
and descended from, the Indigenous populations 
of Pacific Island countries, with 17 distinct Pacific 
ethnic groups in Aotearoa.3 Despite this diversity, 
there are shared worldviews and values.4

Significant health disparities exist, with both 
Māori and Pacific peoples having poorer outcomes 
across several health indicators, including cancer, 
compared with other ethnicities.5,6 In response 
to poor health outcomes in Pacific peoples, the 
Ministry of Health – Manatū Hauora launched 
Te Mana Ola: The Pacific Health Strategy.7 Poor 
cultural competency contributes to poor health 
outcomes,8 whereas knowledge of traditional 

or complementary medicine increases patient 
engagement.9 

The gynaecological cancer disease burden on 
Pacific women living in Aotearoa is worse than 
for other ethnicities.6,10 Globally, Samoa has the 
world’s highest mortality (9.3/100,000) and the 
world’s second highest rate of ovarian cancer 
(14.2/100,000).11 The main risk factors for devel-
oping ovarian cancer are age, obesity, lack/low 
parity and genetic factors,12 with late detection 
and challenging diagnosis contributing to poor 
survival.13 Early treatment of ovarian cancer can 
improve the 5-year relative survival rate by 63% 
over late-stage detection,14 but women must first 
be aware of the disease. Awareness of gynaeco-
logical cancers and, specifically, knowledge of  
ovarian cancer symptoms in Pacific women across 
Aotearoa are largely undetermined.

Our study was designed using the principles of 
Pacific co-design to gain insight into the current  
knowledge and research interests of Pacific 
women living in Aotearoa, with a focus on specific 
questions regarding gynaecological cancer and 
traditional/alternative medicine. Our aims align 
with one of the five key areas of the 2023 Te Mana 
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Ola strategy—“Better understanding the needs of 
Pacific peoples and communities”.7 

Methods
Ethics and consent

Ethics approval for this study was obtained 
from the University of Otago Human Ethics  
Committee for Health (H21/101). Written informed 
consent was obtained from all participants. 

Criteria
Inclusion criteria: all adult women (≥18 years) 

who identify as Pacific peoples living in Aotearoa. 
Exclusion criteria: unable to provide informed 
consent. 

Ethnicity
Ethnicity was self-identified using the New  

Zealand Census questionnaire (2013), which 
allows for multiple ethnic affiliations.

Study co-design
A study-specific questionnaire was developed 

in consultation with experts in obstetrics and 
gynaecology, cancer research and the study  
population—members of PACIFICA Inc. (a 
non-governmental organisation for Pacific women 
residing in Aotearoa, established since 1977, 
with 420 members reported in 2021).15 Pacific  
methodologies, in particular the frameworks 
Le Vā (relational space)16 and Kakala (five-stage  
Tongan co-design framework: teu [preparation], 
toli [data collection], tui [data analysis], luva 
[report and dissemination], mālie [evaluation] 
and māfana [final evaluation]),17 underpinned the 
co-design, rollout and dissemination of the survey 
results to participants and stakeholders. Pacific 
and Māori terms and their translation are shown 
in Appendix Table 1.

Survey
The foundation of the survey was based on a 

recently published study on cancer research pri-
orities in Aotearoa18 and divided into four sections. 
The first section collected socio-demographic data 
on age, ethnicity and cancer status. Questions 
relating to health providers, cancer research 
interests and knowledge of gynaecological  
cancers were grouped together as the sec-
ond section entitled “ALL CANCERS”. The third  
section contained queries relating specifically 
to “OVARIAN CANCER”. The top ovarian cancer 
symptoms were identified by surveying symptoms 

on four Aotearoa-based cancer websites and 
four international cancer websites. The top five  
ovarian cancer symptoms featured on all websites, 
and the top 11 featured on at least six websites. 
These symptoms were confirmed by a gynaeco-
logical surgeon (PHS). The final section contains 
free text. Translation was offered in Samoan,  
Tongan and Cook Islands Māori languages. No 
translations were requested.

Recruitment
Participants were recruited via PACIFICA Inc.15 

between 4 August 2021 and 20 May 2022. Social 
media posts (Facebook, Facebook Messenger) 
and emails were used to publicise the study, and 
to invite potential participants. The study was  
promoted (ABT) at meetings/community  
gatherings of Pacific women.

Data collection
Nationwide data were collected using a self- 

administered questionnaire via an online URL 
created with the Research Electronic Data  
Capture (REDCap) system,19 with the option of 
paper copies. To ensure participant privacy and 
data sovereignty, all participants were de-identified, 
and survey data were collected and managed 
using REDCap hosted at the University of Otago.

Analysis and statistics
The first three sections were analysed using 

quantitative analyses and statistics. Specifically, 
descriptive statistics were used for categorical 
variables with GraphPad Prism 9. The D’Agostino- 
Pearson test was used to test the normality of 
data, and the Mann–Whitney U test was employed 
for non-parametric analysis to compare between 
groups; statistical significance was p<0.05. The 
final section (open-ended question) was analysed 
using thematic analysis.20 Themes were elucidated 
from the responses by inductive analysis with a 
semantic approach. Data were coded without a 
theoretical or analytic interest, and themes were 
identified by the patterns in the semantic content 
of written matter. Data were analysed separately 
by two researchers (ABT, AF) and, subsequently, 
themes were agreed upon. 

Results
Demographics of participants

A total of 150 respondents (n=148 online and 
n=2 paper copy) accessed the survey. Of those, six 
were excluded due to repeated data, one did not 
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officially consent and 49 accessed the site but did 
not complete the survey. A total of n=94 individual 
questionnaires were included in the final analysis 
(Appendix Figure 1). 

All participants were adult females and  
identified with at least one Pacific group. Ethnic  
distribution largely reflected the demographics 
of the Pacific population of Aotearoa. Most par-
ticipants identified as Samoan, their proportion 
being approximately 20% higher than reported 
nationally3 (Table 1). Tongan and Cook Islands 
Māori were well represented, albeit both by 
approximately 10% less than reported.3 The  
proportion of Māori participants was similar to 
the population of Aotearoa (17.4%),1 and of those 
13 respondents, two identified as solely Māori 
(Table 1). Many responders (43.6%) identified with 
more than one ethnicity, similar to the Pacific 
population of Aotearoa,3 with a total of 146 ethnic 
affiliations recorded from 94 participants.

Participants spanned a wide age range, with 
one-third below 40, one-third between 40 and 50 
and one-third over 50 years of age. The median 
age of the cohort was 45 years, older than the 
Pacific female population nationally3 (Table 1). A 
small number of participants had previously been 
diagnosed with cancer (11/94, 11.7%). Therefore, 
respondents’ knowledge of cancer for most did 
not come from first-hand experience of the dis-
ease and its treatment. 

Research priorities
Eighty-five participants rated their priorities 

in four broad areas of cancer research. The top 
priorities (priority score 4) included research 
into cancer prevention and early detection, with 
over 70% of respondents identifying these as their 
highest priority (Figure 1). Approximately 50% of 
respondents scored new cancer treatments and 
alternative treatments as high priority (Figure 1).

Cancer knowledge
To assess knowledge of cancers of the female 

reproductive system, participants were asked to 
list all gynaecological cancers they knew. Of 83 
participants who answered this question, over 
50% of participants listed breast cancer as a 
gynaecological cancer (Figure 2). Of the top three 
gynaecological cancers, 78% identified ovarian 
cancer and 65% identified cervical cancer, but 
only 17% of respondents listed uterine cancer 
(Figure 2). Vaginal, vulval and fallopian cancer 
were identified by 10% or fewer participants. 
Other cancers listed that were not gynaecological 

were bowel, bone, thyroid, leukaemia, lung, stom-
ach, liver, skin, pancreas, lymphoma, brain, oral, 
anal and throat. 

Pacific women’s understanding and 
priorities of ovarian cancer 

Ovarian cancer symptoms are subtle and often 
missed in the early stages of the disease.13 To deter-
mine participants’ knowledge of the symptoms, 
women were asked to identify all symptoms perti-
nent to ovarian cancer from a list of 28 indications, 
of which only half were related to ovarian cancer 
(Figure 3). Overall, knowledge of ovarian cancer 
symptoms was limited. Over half the participants 
(55.3%) were unable to identify more than three of 
the fourteen clinical symptoms of ovarian cancer, 
and over 90% were unable to identify eight or more 
symptoms (Figure 3). When only considering the 
five most common symptoms (frequent urination, 
diarrhoea, bloating, fatigue and constipation), only 
25% of participants could identify three or more of 
these. 

To ascertain knowledge of ovarian cancer  
therapies, participants were asked to identify any 
methods used to treat ovarian cancer. Only 28% 
of participants (26/94) were able to identify at 
least one treatment of surgery, chemotherapy or 
radiotherapy. 

To assess overall knowledge of ovarian cancer, a 
knowledge score was created for each participant. 
The score consisted of ovarian cancer identified as 
a gynaecological cancer, the number of symptoms 
identified and whether a treatment was identified. 
From this assessment, 31% of participants were 
“well informed” about ovarian cancer. Being well 
informed meant that the participant could cor-
rectly identify ovarian cancer as a gynaecological 
cancer, at least five ovarian cancer symptoms and 
at least one treatment for ovarian cancer. Most 
(62%) were “moderately informed”. The “poorly 
informed” 7% could not identify any ovarian can-
cer symptoms (or identified fewer ovarian cancer 
symptoms than other symptoms), and either did 
not identify ovarian cancer as a gynaecological 
cancer or did not identify a treatment option.

Next, participants were asked to prioritise 
aspects of cancer care for ovarian cancer, from 
very low to very high priority (Figure 4). Of the 
cohort, 87 responded to this question. The most 
important aspect of perceived cancer care to 
this cohort of women was maintaining quality of 
life, with 77% scoring it of very high importance  
(priority score 5). The cost of treatment, longevity 
and avoidance of becoming a burden were ranked 
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Table 1: Self-identified ethnicities and age distribution of survey participants compared to national data. 

Ethnicity
Frequency (%)* of survey 
participants 

Aotearoa national data for all 
Pacific peoples (%)a*

Total 94 (100) 442,632 (100)

Māori 13 (13.8) 90,648 (20.5)

Samoan 63 (67.0) 213,069 (48.1)

Cook Islands Māori 13 (13.8) 94,176 (21.4)

NZ European 20 (21.3) n/a

Tuvaluan 2 (2.1) 6,585 (1.5)

Tongan 13 (13.8) 97,824 (22.1)

Niuean 4 (4.5) 34,944 (7.9) 

Fijian 6 (6.1) 25,038 (5.7)

Tokelauan 5 (5.3) 9,822 (2.2)

Other# 7 (7.4) n/a

Age (years)
Frequency (%) of survey 
participants

Aotearoa national data for Pacific 
women (%)a

18–30 11 (11.7) (39.7)

31–40 24 (25.5) (19.1)

41–50 27 (28.7) (14.6)

51–60 18 (19.1) (12.6)

61–70 7 (7.4) (8.1)

71–80 3 (3.2) (4.1)

Not reported 4 (4.3) n/a

* Multiple ethnic affiliations are allowed, explaining combined n>total.
# Other ethnicities identified: Chinese, Portuguese, Irish, Nauruan, German, Indian, unstated.
n/a = not applicable.
a Ministry of Health – Manatū Hauora. Tupu Ola Moui Volume 1: Pacific Population in New Zealand [Internet]. 2025 Apr 17 [cited 
2025 Aug 14]. Available from: https://www.health.govt.nz/publications/tupu-ola-moui-volume-1-pacific-population-in-new-zea-
land#identification-with-multiple-ethnic-groups  
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Figure 1: Cancer research priorities as chosen by Pacific women. Cancer research was rated from 1=lowest priority 
(black) up to 4=highest priority (grey). Data are percentage of responders, n=85.

Figure 2: Gynaecological cancers identified by participants. Participants were asked to list the cancers of the women’s 
reproductive system they have heard about. The “Other” category represents participants who had identified cancers 
(excluding breast) that were not gynaecological. Data represent the percentage of responders, n=83.
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as the next most important aspects, with very high 
importance (67%, 59% and 56%, respectively). 
For every Pacific group and age band, quality of 
life was statistically the highest-ranked priority 
(Appendix Table 2). 

Healthcare consultation
Participants were asked to report which  

healthcare providers they have consulted and 
which they would consider consulting. Over 90% 
of participants (92/94) reported accessing main-
stream healthcare professionals (doctor, general 
practitioner, nurse), while utilisation of other 
types of healthcare providers was low (Appendix 
Table 3). Only three respondents reported solely 
consulting Taulasea (traditional healers) and/
or alternative practitioners while not consulting 
with a Western healthcare provider. The “other” 
health providers included other women or family 

members, as well as spiritual healers, acupunc-
turists, herbalists and online information. Signifi-
cantly more women would consider consulting 
traditional healers or alternative healthcare than 
those who have consulted these practitioners 
(Appendix Table 3). 

Prior experience with cancer
As approximately 12% of participants 

(n=11) had indicated a diagnosis of cancer, we  
investigated whether these participants had 
different priorities and responses compared to 
the cancer-free remainder of the cohort (n=83). 
There were no differences for research priorities  
(p>0.05), gynaecological cancer knowledge 
(p>0.05), understanding or priorities of ovarian 
cancer (p>0.05) and priorities for healthcare  
providers (p>0.05). Notably, the proportions able 
to identify symptoms of ovarian cancer were 

Figure 3: Ovarian cancer symptom identification by participants. Symptoms recognised by health professionals as 
ovarian cancer symptoms are coloured pink, with the top five most common symptoms of ovarian cancer coloured 
blue/pink. Black bars represent symptoms identified by participants that are not associated with ovarian cancer. 
Data represent the percentage of responders, n=94.
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near identical (zero symptoms 9.1% vs 9.6%, 
one to four symptoms 45.5% vs 45.8%, five to 
eight symptoms 36.4% vs 34.9%, and nine to 14 
symptoms 9.1% vs 9.6%, for cancer vs no cancer, 
respectively).

Thematic analysis of open-ended 
questions

The final question on the survey was “Is there 
anything else you would like to tell us about cancer 
research?”. Almost half of the participants (n=41) 
responded to this question. Three overarching 
themes were identified as lack of education and 
information, cultural responsiveness and holistic 
therapies.

Lack of education and information 
Education emerged as a major theme, with 

many expressing the desire to learn about cancer 
symptoms, diagnosis and care pathways that may 
help reduce stigma and support the understanding 
of the disease.

“More understanding is needed in the 
general public. People automatically 

think of it as a death sentence without 
realising that the stages of detection 
matter and also the type of cancer.” – P32 

“Based on this survey, I don’t know 
enough about ovarian cancer and 
other cancers impacting women and 
I think this should change.” – P102 

“That there needs to me [sic] more 
education around it in Pacific communities 
theres [sic] already a great fear of it but 
education and prevention is key in terms 
of knowing what things can contribute 
to having a higher risk of getting cancer 
and how to reduce risks.” – P51 

“Need more information on 
symptoms and prevention.” – P60

Participants identified a major gap in that can-
cer information was not readily accessible.

“Information is not readily 
available.” – P135

Figure 4: Priorities of Pacific women for ovarian cancer care. Aspects of (hypothetical) cancer care were rated from 
1=very low (black) to 5=very high priority (dark grey). Data represent the percentage of responders, n=87.
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“Is it taught in high schools?” – P15 

Cultural responsiveness
Culture and cultural responsiveness emerged 

as very important aspects to both women’s cancer 
care journeys and their engagement with cancer 
research. 

Women identified a clear lack of connection 
between themselves and the research being  
conducted, underscoring how research processes 
that are not culturally responsive can contribute 
to disengagement and feelings of exclusion. These 
findings highlight the need for cancer research 
approaches that are culturally grounded,  
relational and aligned with the lived realities of 
the women they seek to serve. It was expressed 
that Pacific women were let down by the lack of 
understanding from clinicians of the impact of 
cancer on women and their families. 

“At the root of all this (entire oncology 
field) is a total disconnect and lack 
of understanding as to correlation 
between cancer for Pāsefika [sic] 
women/their families.” – P8

This disconnect was also reflected in partici-
pants expressing the need for developing culturally 
appropriate and language-specific resources for 
cancer education in the community and also for 
patients and families. 

“Need to relate to ethnic specific 
groups i.e., use of languages and 
positive messaging/education 
to communities.” – P84

“Government needs to fund more 
culturally accessible and appropriate 
ways to allow [sic] our women to test 
rather than a smear test.” – P4

“That there needs to me [sic] more 
education around it in Pacific communities 
theres [sic] already a great fear of it but 
education and prevention is key in terms 
of knowing what things can contribute 
to having a higher risk of getting cancer 
and how to reduce risks.”  – P51

Emphasis on engaging with cancer research 
was highlighted as a priority, and Pacific women’s 
stories needing to be told.

“[Referring to participating in 
research] Needs to be a high priority, 
especially for Pacific Women.” – P130

“Greater effort and weight needs to 
be given to qualitative information 
i.e., stories by women and their 
families that can help assist other 
women and their families…” – P61

Holistic therapies
Alternative therapies and spirituality were 

raised as important to cancer therapy and were 
grouped into a holistic approach. 

Participants advocated for co-operation 
between modern and natural medicine. 

“Consult more with natural healers 
who have had natural herbal medicinal 
practices handed down and work 
together using science to see where 
changes and or reduction in spread of 
cancerous cells etc. can be found with 
the resources healers use.” – P51 

Research into natural products for treatment 
purposes was suggested. 

“I would like to see the medical industry 
being much more open to natural, non-
invasive treatments if possible.” – P140 

Participants also believed that their faith and 
spirituality had healing value. 

“My positive mindset and my grounded/
embedded strong faith and spirituality, 
I was able in that instance to come 
through in the best way possible.” – P98

Discussion 
We endeavoured to assess cancer knowledge 

and to understand the health and research  
priorities of Pacific women in Aotearoa. Our 
study cohort is a realistic representation of Pacific  
peoples in Aotearoa,3 representing eight Pacific 
ethnic groups (the majority being Samoan), all 
adult age bands and many multi-ethnic identifica-
tions (41% of Pacific peoples in Aotearoa identify 
with two or more ethnicities).3 

The top priorities for cancer research were i) 
cancer prevention and ii) early detection/screen-
ing, whereas the top priorities regarding care for 
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ovarian cancer were i) quality of life and ii) cost of 
treatment. A recent Aotearoa study of 26 patients 
with breast cancer similarly reported quality of life 
and cost of treatment as priorities.21 A talanoa with 
13 Pacific cancer patients also highlights gaps in the 
current model of cancer care for this population.22 
Cancer screening was the top priority for a cohort 
of 205 cancer patients and caregivers in Aotearoa, 
whereas for their Māori participants (n=39) quality 
of life was the top priority.18 In the context of our 
Pacific cohort living in Aotearoa, where many 
pharmaceuticals are not government funded, it 
is understandable that the participants valued 
prevention over treatment development, as most 
new drugs are unaffordable or unavailable.23 

Cancer screening is complex. Rates of Pacific 
women utilising national screening programmes 
for breast and cervical cancers remain low.24,25 
Strategies to increase screening include targeted 
advertising campaigns to Pacific women. Novel 
and accessible methods, such as self-sampling for 
human papillomavirus, may be more acceptable 
for Pacific women, potentially leading to increased 
screening rates for cervical cancer.26 Referrals to 
colposcopy services for positive screening tests 
may increase;27 however, a review has highlighted 
that colposcopy services are inequitably accessed 
by Pacific women.28 These systemic challenges 
place Pacific women in a vulnerable position for 
their cancer journey. 

Options for healthcare choice indicated that 
the inclusion of alternative medical practitioners 
may increase Pacific engagement with healthcare. 
Although participants did not rank complementary/
alternative treatments above other choices, free-
text answers suggest that these are important, espe-
cially in conjunction with spirituality. Religion and 
spirituality are important to Pacific peoples and 
feature in Pacific health models, such as Fonofale 
(pan-Pacific) and Te Vaka Atafaga (Tokelauan).29,30 
The incorporation of spirituality and comple-
mentary medicine may encourage healthcare 
access to those who are sceptical of mainstream 
medicine.18 There are several factors why  
participants have not consulted alternative  
practitioners, such as availability, cost or opposition 
by other health professionals.31 More in-depth 
co-designed research into the reasons for Pacific 
peoples wanting to consult alternative healthcare 
practitioners, why they have not (yet) and the  
possible effect that access to alternative health-
care could have on their gynaecological wellbeing 
is required.

Health equity is defined as “Health standards of 
the most privileged in society should be achievable 
by all in that society”.5 Our research has highlighted 
gaps in Pacific women’s knowledge of gynae-
cological cancer, with a lack of education and 
information, supporting a previous study with 20 
Pacific women living in Auckland.32 The effects are 
clear, with less than 20% of the cohort identifying  
uterine cancer, a disease with fivefold higher rates 
in Pacific women compared to NZ Europeans.10 
Clinicians should therefore ensure that they have 
considered and discussed issues around ovarian 
as well as uterine cancer with their female Pacific 
patients. Although most participants could iden-
tify ovarian cancer, most were poorly informed 
about the symptoms. Only half of the respondents 
identified fatigue as a symptom, yet fatigue is 
one of the most important symptoms for people  
living with any cancer.33 Our findings agree with 
the recently released State of Ovarian Cancer 
Report Aotearoa New Zealand 2025, which states 
that although 85% of participants had heard of 
ovarian cancer, only 19% could identify symp-
toms.34 Pacific participants in that study appeared 
better informed with 33% able to identify ovarian 
cancer symptoms, although the details were not 
provided.34

One key approach to work towards equity 
is addressing health literacy for the Pacific  
population. Educational resources rely on clear 
and accessible health information, and we  
demonstrated that this is challenging if the 
information is unaffordable, unavailable in the  
person’s first language, only available online or 
not accessible.35 Patient experiences and listen-
ing to the voices of those affected is one of five 
key recommendations to reduce inequities in 
cancer survival in Aotearoa.36 Our study partic-
ipants identified a lack of reproductive cancer 
education/information, which may, in part, be 
attributed to the lack of clear and accessible health 
information and may contribute to inequitable 
outcomes. Therefore, gynaecological cancer infor-
mation should be developed and disseminated in 
culturally appropriate ways to reach Pacific peoples 
effectively.

Strengths
This is the first study in Aotearoa to identify the 

views of Pacific women on (research) priorities  
for gynaecological cancer. As this study was 
Pacific-led, engagement was strong, leading to a 
good sample size with a cross-section of ages and 
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Pacific ethnicities represented.

Limitations
Samoans were over-represented (67%) in this 

study, probably due to the snowballing recruit-
ment method.37 All study participants originated 
from the South Pacific (Polynesia), and none  
originated from the North Pacific (Micronesia) or 
Western Pacific (Melanesia), except Fiji. Future 
research should seek the views of specific Pacific 
ethnicities that were not well represented here. 
The survey was short and easy to complete to 
attract as many participants as possible. Future 
research should include in-depth talanoa to 
allow for a better understanding of participants 
views. Questions concentrated on ovarian cancer, 
with future studies expanding to other types of  
cancer that disproportionately affect Pacific  
peoples, especially uterine cancer.10 The  

perspective of Pacific peoples with lived experience 
of cancer should be explored, as this group was 
under-represented in our study. 

Conclusion
This is the largest survey to date for Pacific 

women’s understanding of and priorities for 
gynaecological cancer. Cancer prevention, early 
detection/screening and maintaining quality 
of life were priorities. A gap in Pacific women’s 
knowledge of gynaecological cancers was identified, 
specifically early (ovarian) cancer symptoms. As 
early detection provides more opportunities for 
treatment, this may explain some of the health 
disparity. There is a clear need for better health 
literacy, improved cultural responsiveness and 
inclusion of holistic therapies. This work will 
guide future cancer research in Aotearoa.
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Appendix

Appendix Figure 1: Study flowchart for survey participants.

Appendix Table 1: Pacific and Māori terms and their translation.

Word Language of origin English translation

Aotearoa Māori New Zealand

Kakala Tongan Garland

Le vā Samoan The space in between

Luva Tongan Gift from the heart

Māfana Tongan
Transformation/when a member of 
the audience joins the performers

Mālie Tongan
Well done/showing appreciation of 
a performance

Talanoa Samoan

A Pacific-specific approach to 
qualitative research that empha-
sises dialogue and the sharing of 
experiences/the exchange of ideas 
through conversation

Taulasea Samoan Traditional healers

Te mana ola Tokelauan To live powerfully

Te Moana-nui-a-Kiwa Māori Pacific Ocean

Teu Tongan To prepare

Toli Tongan To select an object

Tui Tongan To string a garland

Whakapapa Māori Genealogy
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Appendix Table 2: Priorities for aspects of ovarian cancer of participants according to Pacific group and age. 

Category n=
Quality 
of life

Live as 
long as 
possible

Ability 
to have 
children

Not  
burden  
on 
family

Cost of 
treat-
ment

Plant-
based 
treat-
ments

Consult 
Taulasea

All Total 87 4.73**** 4.52 4.10 4.26 4.52 3.67 3.49****

Ethnic-
ity#

Samoan 45 4.72**** 4.62 4.23 4.43 4.43 3.63 3.41****

Tongan 13 4.85** 4.54 3.92 4.15 4.54 3.85** 3.85**

Cook 
Islands 
Māori

12 4.75* 4.42 3.92 3.83 4.73* 3.92 3.75*

Māori 11 4.55* 4.18 4.00 4.00 4.55* 3.64 3.64*

NZ Euro-
pean

18 4.61* 4.28 3.89 4.28 4.59 3.56* 3.67

Age 

18–40 33 4.61*** 4.33 4.09 4.18 4.48 3.70 3.45***

41–60 45 4.84**** 4.66 4.09 4.20 4.58 3.56 3.45****

61+ 9 4.67 4.56 4.22 4.89 4.38 4.11 3.78

Aspects of care were rated from 1=very low importance to 5=very high importance. 
#Samoan includes only participants that identified solely as Samoan. Tongan, Cook Islands Māori, Māori and NZ European have been 
prioritised over Samoan and include those that selected multiple ethnicities. Mann–Whitney U comparisons between  
aspects—*p<0.05, **p<0.01, ***p<0.001, ****p<0.0001. 
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Appendix Table 3: Participant access to particular healthcare providers and whether they would access those  
providers.

Category n=

Mainstream 
healthcare 

Taulasea/traditional 
healer 

Alternative healthcare 

Have 
accessed 
(%)

Would 
access 
(%)

Have 
accessed 
(%)

Would 
access 
(%)

Have 
accessed 
(%)

Would 
access 
(%)

All Total 94 94.68 90.43 14.89 32.98** 26.60 43.62*

Ethnicity

Samoan 32 90.63 87.50 9.38 28.13* 21.88 31.25

Tongan 13 92.31 84.62 15.38 53.85 38.46 38.46

Cook 
Islands 
Māori

13 92.31 76.92 7.69 23.08 30.77 61.54

Māori 13 100.00 92.31 15.38 30.77 23.08 53.85

NZ Euro-
pean/ 
Pacific

20 95.00 95.00 35.00 55.00 40.00 75.00

Age band

18–40 36 94.44 86.11 19.44 47.22 11.11 33.33

41–60 47 97.87 91.49 12.77 25.53 40.43 55.32

61+ 11 81.82 100.00 9.09 18.18 18.18 27.27

Mann–Whitney U comparisons between “have accessed” and “would access”—*p<0.05, **p<0.01. 
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Non-traumatic dental presentations 
to the emergency department in 
Gisborne Hospital during 2024
Di Ying Joanna Ngo, Ella Arthur, Leigh Potter, Yang Liu, Beth Yeung, William Schierding 

abstract
aim: Our aim was to describe non‑traumatic dental presentations (NTDPs) to the Gisborne Hospital emergency department (ED) during 
2024.
methods: This retrospective observational study reviewed all NTDPs to the Gisborne Hospital ED in 2024. Data extracted from hospital 
electronic medical records included: 1) patient demographic characteristics; 2) New Zealand Index of Deprivation (NZDep); 3) duration 
in ED; 4) diagnoses and 5) management. Demographic characteristics, duration in ED, diagnoses and management were compared  
between NZ European and Māori patients. Logistic regression was performed to identify variables associated with the need for  
inpatient admission.
results: Three hundred and thirty-four NTDPs were identified (age range 1–82 years old). Most presentations involved the younger 
working-age group (19–44 years old; 67.1%), residents of urban Gisborne (76.2%) and people living in areas of high socio-economic 
deprivation (NZDep levels 7–10; 90%). Māori comprised the majority of presentations (63.5%), consistent with the demographic profile  
of Tairāwhiti. A higher proportion of Māori patients than NZ European patients lived in areas of higher socio-economic deprivation and 
received an analgesia prescription, consistent with broader inequities in access to dental care. Inpatient admission was more common 
from those who had repeat visits or dental-related infections.
conclusion: Oral health services in Tairāwhiti need to be responsive to a young, predominantly Māori population and to communities  
facing high socio-economic deprivation. There are inequities between New Zealand hospital dental services received by NTDPs.  
There needs to be national-level policy to look at establishing a regional hospital dental department to provide equitable dental care. 
Enhancing community-level targeted pathways to navigate barriers to access dental care is also essential.

Non-traumatic dental presentations (NTDPs)  
to emergency departments (EDs) involve 
orofacial or dental conditions that are 

not caused by accidental injury. This commonly 
includes dental caries, periapical abscesses and 
acute oral infections (often presenting as pain 
and/or swelling).1,2 These presentations can also 
be a result of post-treatment (dental extractions) 
complications. 

International evidence indicates that NTDPs 
place substantial pressure on EDs while providing  
limited clinical benefit.3,4 Systematic reviews  
consistently report these presentations to be time- 
consuming, costly and suboptimally managed in 
EDs because of the lack of dental-specific facilities  
and expertise. In the United States of America, such 
presentations account for approximately 2.2% 
of all ED visits, with rural adults having higher 
odds of presenting.4 Canadian data report these  
presentations as comprising 1.2% of all ED visits, 
with most patients aged 20–44 years, and as not 

requiring hospital care.5,6 Similar patterns have 
been reported in Australia and the United Kingdom,  
where inappropriate ED utilisation for toothache  
and dental abscesses was noted in young adults 
and socio-economically deprived populations.7,8 
Barriers driving these presentations include: 
1) rural residence; 2) limited access to dental  
services; 3) high out-of-pocket costs; 4) low oral 
health literacy and 5) lack of after-hours care.4,7 
Within New Zealand, a recent study of NTDPs across 
four hospitals found young adults (20–39 years), 
Māori and Pacific peoples, and high-deprivation  
communities to be disproportionately represented in 
ED dental presentations. The management by non- 
dental professionals provided symptomatic relief  
but lacked definitive care pathways. Equitable den-
tal care pathways and policies are recommended  
to enable appropriate care for these presentations.9  
In Te Manawa Taki, a 5-year retrospective study of 
4,030 NTDPs at Waikato Hospital ED reported that 
most patients were male, NZ European or Māori,  
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resided in high-deprivation areas and presented 
after-hours; 90% did not require hospital care.10 
Christchurch studies of the same population 
found young Māori and Pacific peoples, and 
those from deprived communities were over- 
represented. Fewer than 20% received definitive 
dental treatment.11,12 Collectively, these studies 
highlight systemic gaps in dental care accessi-
bility and indicate an immediate need for more  
equitable pathways for urgent dental care within 
New Zealand. 

Gisborne Hospital is a regional hospital that  
provides secondary-level services to both the 
urban and rural population of 51,135 in Tairāwhiti. 
There are five private dental clinics, but there is no 
existing hospital dental department.13 The nearest  
tertiary centre, Waikato Hospital, is a 6-hour drive 
away. This region is geographically isolated with 
limited oral health service provision and has the 
highest Māori representation in New Zealand 
(54.8%).14 Across New Zealand, Māori continue to 
experience structural and system-level barriers 
arising from colonisation, uneven service provision  
and wider socio-economic inequities.15 Inequitable  
access to dental care contributes to oral health 
inequities across the life course: Māori children 
experience inequitable access to dental care and  
disproportionate oral health burden within the  
current oral health system,16 and poor oral health 
significantly affects the daily lives of Māori adults.17 
Barriers are further compounded for those living 
in high-deprivation rural areas and for individuals 
with chronic conditions such as type 2 diabetes.18 
In Tairāwhiti, the Māori population is notably  
young with 42% aged under 25 years. Many 
Māori whānau (68%) also live in communities  
experiencing high socio-economic deprivation 
(deciles 9 and 10), underscoring the importance 
of accessible and affordable oral health services.13 
In addition, there is a gap in knowledge on the 
NTDPs in the rural, underserved East Coast region 
of Tairāwhiti.

Despite the high need, Gisborne Hospital is one 
of only six hospitals in New Zealand without on-site 
hospital dental services to manage the oral health 
of high-needs and vulnerable New Zealanders.19  
The research question is: who are the people in 
Tairāwhiti needing to present in ED for dental 
problems? The aim of this research is to describe 
the characteristics of these presentations, and  
the objective is to inform resource allocation to 
address barriers and inequities to dental care 
access specific to this community. 

Methods
Participants

All presentations to the Gisborne Hospital ED 
are routinely recorded in the ED electronic infor-
mation system. This system includes demographic 
data, visit characteristics and the discharge  
diagnoses entered by the ED clinician. This study’s 
inclusion criteria were patients who presented 
with any International Classification of Diseases, 
Eleventh Revision (ICD-11)20 dental diagnostic 
codes on discharge from 1 January to 31 December  
2024. This retrospective observational study was 
considered by Health New Zealand – Te Whatu Ora  
Tairāwhiti research board to be a low-risk study, 
and locality approval for research was granted 
in writing for using the anonymised clinical data 
from existing electronic medical records. 

Procedures and methods
For each eligible presentation (ICD-11 dental  

discharge diagnoses in 2024), the electronic 
ED encounter and transfer‑of‑care notes were  
manually reviewed. Extracted variables included: 
1) age; 2) sex; 3) ethnicity; 4) domicile code; 5) 
duration in ED; 6) clinical presentation; 7) diagno-
sis; 8) whether a dentist had been contacted prior; 
9) management and 10) outcome (admission or 
routine discharge). The New Zealand Index of 
Deprivation (NZDep) was obtained by entering the 
domicile code into the Index of Deprivation map.21 
NZDep deciles range from 1 (least deprived) to 10 
(most deprived).

Statistical analyses
All statistical analyses used R version 4.5.2 

(R Core Team, 2025, R Foundation for Statistical 
Computing). NZDep values were summarised and 
stratified by ethnicity. Baseline characteristics for 
all presentations were compared for the two main 
ethnic representations, Māori and NZ European, 
using a combination of Pearson’s chi-squared or 
Fisher’s exact test for categorical variables or a 
Wilcoxon Rank-Sum Test for continuous variables.  
Age categories were grouped into major life 
stages, informed by the largest New Zealand  
retrospective study.10 To better capture patterns 
within the younger working adult group (which 
is highly represented in international studies), 
age was categorised into four groups, to represent 
major life stages and look at the younger working  
adult group: 18 years and under, 19–44 years, 
45–64 years and 65 years and over.
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Multivariable logistic regression was carried 
out to describe the characteristics of those who 
presented and those severe enough to require 
hospital admission. Covariates included age, sex, 
NZDep score, rurality (urban or rural), repeat 
ED presentation, time of presentation (normal 
versus after-hours), and the presence of a diag-
nosed infection. Effect estimates were reported as 
estimated odds ratios (ORs) and 95% confidence 
intervals (CIs) for each model.

Results 
In 2024, 334 NTDPs (age range 1–82 years 

old; 47.5% male) accounted for 1.2% of the total 
Tairāwhiti ED presentations, including 35 that did 
not wait to be seen by a clinician. Among those 
treated, 35 (11.7%) were re-presentations. The 
mean age was 35.6 (SD 17.4) and just above half 
(54.8%) were between 19 and 44 years old. Māori 
patients constituted the majority (63.5%; n=190). 
Socio-economic status (SES) deprivation was high, 
with a median NZDep score of 9 (IQR 8–10) and a 
majority (90.0%) residing in areas corresponding 
to NZDep deciles 7–10. Most of the presentations 
(76.2%) resided in urban Gisborne.

Toothache was the most common reason 
for presentation, and the least common reason 
was complications after community dental care 
(uncontrolled bleeding, intense pain or post- 
operative infection). However, the latter patients 
spent the longest time in ED due to the lack of 
on-site dental services and having to call Waikato 
(tertiary hospital) for advice, and the wait for  
computed tomography (CT) scans and off-site 
reporting. Prior to presenting to the ED, just above 
half of the presenting patients tried to contact a 
dentist but were unable to secure an appointment,  
or they had an appointment scheduled days to 
months later; many presented due to escalating, 
unbearable pain. 

Table 1 summarises the demographic char-
acteristics, time spent in ED, management and  
outcomes. All presentations were managed by ED 
clinicians and most (75.9%) received an antibiotics 
prescription; notably, over half of these patients 
presented with toothache without clinical signs of 
swelling or inflammation. Procedural intervention  
with incision and drainage were comparatively 
uncommon. The patients who required admis-
sion received intravenous antibiotics treatment, 
and the patients who required urgent transfer to 
Waikato Hospital needed tertiary hospital care for 
airway and bleeding complications. 

NZDep measures relative deprivation and 10% 
of New Zealand areas will always be in decile 10 
regardless of overall national wealth. Taking that 
into account, there was still a clear socio-economic  
gradient in presentations that were dispropor-
tionately concentrated among individuals living  
in areas of high socio-economic deprivation. 
The greatest proportion of presentations in all  
ethnicities (Māori, NZ European, Pacific peoples  
and others) occurred in NZDep deciles 8–10, 
with the highest overall percentage observed in 
decile 10. This reflects the intersecting effects of  
socio-economic disadvantage and constrained 
access to oral health services in Tairāwhiti. Figure 
1 presents the distribution of NTDPs according to 
NZDep stratified by ethnicity.

The demographics, time spent in ED, diagnoses  
and management by ethnicity is reported in Table 
2. A higher proportion of NZ European patients 
have attempted to contact a dentist prior to present-
ing. Māori patients presented from significantly  
higher levels of socio-economic deprivation.  
Treatment and management were equitably based 
on clinical symptoms. However, a higher proportion 
of Māori patients received an analgesia prescription  
compared with NZ European patients.

The logistic regression of demographics, 
NZDep, time of ED presentation and diagnoses as 
predictors of hospital admission are presented in 
Table 3. Multivariable logistic regression analysis  
was performed to identify factors associated with 
hospital admission among NTDPs, adjusting for 
age, sex, socio-economic deprivation (NZDep), 
rurality, repeat presentation, timing of presenta-
tion and presence of dental infection. The patients 
with repeat ED presentations or who presented 
with dental infections had a significantly higher 
likelihood of being admitted for hospital-level 
care (both locally and transfer for tertiary care). 

Discussion
In 2024, there were 334 NTDPs to the Gisborne 

Hospital ED. These presentations were mostly 
young working-age adults, with Māori comprising 
the majority of presentations, alongside a strong 
socio-economic gradient that points to inequitable  
access to timely dental care. More than half 
attempted to contact a dentist for urgent dental 
care with no success. The majority did not require 
hospital-level care and received symptomatic 
management with no definitive diagnosis nor 
care. 

The limitations of this study include its retro-
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Table 1: Diagnoses by demographic characteristics, time spent in emergency department (ED), outcome and management (brackets contain column percentages unless stated otherwise).

Variable
Abscess  
N=52a

Toothache  
N=164a

Broken Tooth  
N=10a

Cellulitis  
N=47a

Complications  
N=26a

Sex

Female 27 (52%) 70 (43%) 5 (50%) 26 (55%) 20 (77%)

Male 25 (48%) 94 (57%) 5 (50%) 21 (45%) 6 (23%)

Age

18 or under 7 (13%) 17 (10%) 4 (40%) 8 (17%) 4 (15%)

19–44 30 (58%) 96 (59%) 3 (30%) 24 (51%) 11 (42%)

45–64 13 (25%) 41 (25%) 2 (20%) 14 (30%) 7 (27%)

65 or over 2 (4%) 10 (6%) 1 (10%) 1 (2%) 4 (15%)

Ethnicity

NZ European 14 (27%) 42 (26%) 2 (20%) 8 (17%) 13 (50%)

Māori 32 (62%) 103 (63%) 8 (80%) 35 (74%) 12 (46%)

Pacific peoples 2 (4%) 9 (5%) 0 (0%) 2 (4%) 0 (0%)

Other 4 (8%) 10 (6%) 0 (0%) 2 (4%) 1 (4%)

New Zealand Index of Deprivation (NZDep)

1–2 1 (2%) 11 (7%) 0 (0%) 2 (4%) 3 (12%)

3–4 1 (2%) 6 (4%) 0 (0%) 1 (2%) 0 (0%)

5–6 0 (0%) 5 (3%) 0 (0%) 0 (0%) 0 (0%)

7–8 21 (40%) 56 (34%) 5 (50%) 13 (28%) 13 (50%)

9–10 29 (56%) 86 (52%) 5 (50%) 31 (66%) 10 (38%)
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Variable
Abscess  
N=52a

Toothache  
N=164a

Broken Tooth  
N=10a

Cellulitis  
N=47a

Complications  
N=26a

Rurality

Urban 39 (75%) 127 (78%) 8 (80%) 33 (70%) 21 (81%)

Rural 13 (25%) 27 (17%) 2 (20%) 10 (21%) 4 (15%)

Out of town 0 (0%) 9 (6%) 0 (0%) 4 (9%) 1 (4%)

Repeat visit

No 47 (90%) 147 (90%) 9 (90%) 40 (85%) 21 (81%)

Repeat 5 (10%) 17 (10%) 1 (10%) 7 (15%) 5 (19%)

Contacted dentist prior to ED visit

No 26 (50%) 80 (49%) 4 (40%) 21 (45%) 1 (4%)

Yes 26 (50%) 82 (50%) 6 (60%) 25 (53%) 25 (96%)

Unknown 0 (0%) 2 (1%) 0 (0%) 1 (2%) 0 (0%)

Hours of presentation to ED

Normal hours (7 am to 4:30 pm) 32 (62%) 71 (43%) 8 (80%) 21 (45%) 11 (42%)

After-hours (4:30 pm to 7 am) 20 (38%) 93 (57%) 2 (20%) 26 (55%) 15 (58%)

Total duration in ED (mins)

Median (Q1, Q3) 82 (48, 142) 80 (55, 121) 104 (77, 130) 97 (45, 153) 106 (76, 194)

Duration with clinician (mins)

Median (Q1, Q3) 29 (15, 59) 25 (15, 46) 25 (8, 35) 27 (11, 93) 38 (21, 155)

Table 1 (continued): Diagnoses by demographic characteristics, time spent in emergency department (ED), outcome and management (brackets contain column percentages unless stated 
otherwise).
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Variable
Abscess  
N=52a

Toothache  
N=164a

Broken Tooth  
N=10a

Cellulitis  
N=47a

Complications  
N=26a

Management

Antibiotics 50 (96%) 116 (71%) 6 (60%) 43 (91%) 12 (46%)

Analgesics 43 (83%) 142 (87%) 9 (90%) 43 (91%) 14 (54%)

Local anaesthetic 15 (29%) 58 (35%) 2 (20%) 9 (19%) 1 (4%)

Incision and drainage 11 (21%) 0 (0%) 0 (0%) 2 (4%) 0 (0%)

Computed tomography scan 2 (4%) 0 (0%) 0 (0%) 1 (2%) 1 (4%)

Outcome

Routine 52 (100%) 162 (99%) 10 (100%) 39 (83%) 23 (88%)

Admission 0 (0%) 2 (1%) 0 (0%) 8 (17%) 1 (4%)

Waikato transfer 0 (0%) 0 (0%) 0 (0%) 0 (0%) 2 (8%)

a n (%)

Table 1 (continued): Diagnoses by demographic characteristics, time spent in emergency department (ED), outcome and management (brackets contain column percentages unless stated 
otherwise).
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spective design that relied on the accuracy and 
completeness of routinely collected clinical data, 
which may have resulted in some misclassifica-
tion or missing information. This was minimised 
by YL checking each ED presentation for the year 
2024 and JN looking through all the ED notes of 
each presentation to check for data accuracy. The 
relatively small number of admissions limited  
statistical power for some analyses, particularly 
when examining the characteristics of those 
who required hospitalisation. This sample size is,  
however, comparable with sample sizes (adjusted 
for 1 year) of similar studies in other regions  
relative to the population size of Tairāwhiti. A  

longer retrospective observation like 2–5 years (as 
per Christchurch and Waikato) could have been 
done to increase sample size. The 1-year study 
period was selected as a feasible timeframe with 
the available senior clinical and research support. 
There was no information around patients who 
present at primary dental nor medical services, 
meaning that unmet need in the community may 
be under-estimated. The existing larger interna-
tional and New Zealand studies did not include 
this information as well.

Strengths of this study include the use of  
comprehensive ED data over a full calendar year 
and incorporation of ethnicity, deprivation, time- 

Figure 1: Distribution of NTDPs according to New Zealand Index of Deprivation (NZDep) stratified by ethnicity.
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Table 2: Demographics, time spent in emergency department (ED), diagnoses and management, by ethnicity.

Variable
NZ European  
N=87a

Māori  
N=214a p-valueb

Sex >0.9

Female 46 (53%) 112 (52%)

Male 41 (47%) 102 (48%)

Age 0.3

18 or under 11 (13%) 31 (14%)

19–44 44 (51%) 128 (60%)

45–64 26 (30%) 42 (20%)

65 or over 6 (7%) 13 (6%)

New Zealand Index of Deprivation (NZDep) <0.001

N Non-missing 87 214

Median (Q1, Q3) 8.00 (7.00, 9.00) 9.00 (8.00, 10.00)

Min, Max 1.00, 10.00 1.00, 10.00

Rurality 0.2

Urban 61 (71%) 165 (77%)

Rural 18 (21%) 41 (19%)

Out of town 7 (8%) 8 (4%)

Repeat visit 0.072

No 72 (83%) 193 (90%)

Repeat 15 (17%) 21 (10%)

Contacted dentist prior to ED visit 0.077

No 29 (37%) 92 (48%)

Yes 50 (63%) 95 (49%)

Unknown 0 (0%) 5 (3%)

Time attending ED 0.6

Normal hours (7 am to 4:30 pm) 44 (51%) 101 (47%)

After-hours (4:30 pm to 7 am) 43 (49%) 113 (53%)

Total duration in ED (mins) 0.7

N Non-missing 87 214

Median (Q1, Q3) 86 (47, 137) 86 (52, 140)

Min, Max 12, 791 6, 1082

Duration with clinician (mins) 0.6

N Non-missing 87 214

Median (Q1, Q3) 25 (12, 54) 24 (8, 50)
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spent in ED, treatment received and rurality  
variables. The findings answered the research 
question to provide knowledge on the previously 
unknown cohort of NTDPs in Tairāwhiti. There is 
a comprehensive description of the presentations  
and new information to direct hospital and  
community resources to address barriers specific 
to the people who need to attend the ED for non- 
traumatic dental problems. This is the first study to 
identify the percentage of presenting patients who 
attempted to contact a dentist prior to attending 
the ED but were unable to access care in a timely 
manner. This emphasises the limited community 
care (five private dental practices) and no existing  
hospital-based relief-of-pain dental services for  
vulnerable adults available in this region, and it 
highlights the need for oral health policy in New 
Zealand to prioritise equitable access to essential 
and emergency dental services for regional areas 
where available dental care is limited.22 The findings  
are also robust enough to compare with existing 
studies, to see where Tairāwhiti stands and to 
identify characteristics unique to this region.

The presentations accounted for 1.2% of ED 

presentations at Gisborne Hospital, consistent 
with the international range of 0.7–2.2%4,5,8,23 
and slightly higher than the reported New 
Zealand range of 0.9–1.0%.10,11 Presentations 
were predominantly among younger working- 
age adults (19–44 years), mirroring findings 
from Canada and the United Kingdom, where 
universal medical care co-exists with largely 
privately funded adult dental services.5,7  
In Tairāwhiti, 82.2% of presentations lived in 
deciles 8–10. This is higher than 51.0% and 58.7% 
in Waikato10 and Christchurch11 respectively. 
Within that, a higher proportion of Māori than NZ  
Europeans live in these communities experiencing 
high socio-economic deprivation, reflecting long- 
standing structural inequities in the region. 
Although rurality is often cited as a barrier to 
dental care,24 most patients resided in urban 
Tairāwhiti, suggesting that affordability,25 service 
availability and after-hours access may be more 
influential drivers locally. 

Toothache and dental abscesses were the 
most common diagnoses, in keeping with local 
and international literature.6,7,10 Prescription 

Variable
NZ European  
N=87a

Māori  
N=214a p-valueb

Min, Max 0, 781 0, 301

Diagnosis 0.065

Abscess 14 (18%) 32 (17%)

Toothache 42 (53%) 103 (54%)

Broken tooth 2 (3%) 9 (5%)

Cellulitis 8 (10%) 35 (18%)

Complications 13 (16%) 12 (6%)

Management

Antibiotics 54 (62%) 147 (69%) 0.3

Analgesics 56 (64%) 168 (79%) 0.011

Local anaesthetic 20 (23%) 57 (27%) 0.5

Incision and drainage 4 (5%) 8 (4%) 0.7

Computed tomography scan 0 (0%) 4 (2%) 0.3

a n (%)
b Pearson’s chi-squared test; Wilcoxon Rank-Sum Test; Fisher’s exact test.

Table 2 (continued): Demographics, time spent in emergency department (ED), diagnoses and management, by ethnicity.
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rates were notably higher in Tairāwhiti (83.9%  
discharged with medications) than Waikato (36%)10 
and Christchurch (53.4%)11. Antibiotic use was 
particularly high, even in toothache without clear 
systemic infection: 75.9% received antibiotics,  
much more than 27.7% in Christchurch.11 This 
higher antibiotic use has been nationally observed 
in communities facing greater socio-economic 
deprivation.26 Following the new national antibi-
otic guidelines (Te Whata Kura), which reflects 
antimicrobials as a taonga (treasured resource), 
can improve local antimicrobial stewardship. 

Marked inequities were observed between  
Gisborne and other New Zealand hospitals in 

access to diagnostics and specialist care. Unlike 
Waikato and Christchurch, where just above a third 
of presentations received orthopantomograms 
(OPGs), Gisborne Hospital does not even have an 
OPG machine required for basic dental diagnoses. 
Oral and maxillofacial services (OMFS) reviewed 
46.4% of the presentations in Christchurch11 and 
21.9% in Waikato,10 enabling definitive diagnosis 
and intervention, but Gisborne Hospital has no 
existing dental and specialist services. Fewer of 
the presentations in Tairāwhiti (1.3%) underwent 
CT imaging than in Waikato (7%),10 raising the 
possibility of under-investigation or constrained 
access to imaging without dental or OMFS  

Table 3: Logistic regression analysis of demographics, New Zealand Index of Deprivation (NZDep) score, time of  
presentation and diagnoses of those requiring hospital admission.

Variablea OR 95% CI p-value

Age 1.01 0.97–1.05 0.5

Sex

Female — —

Male 1.00 0.28–3.53 >0.9

Ethnicity

NZ European — —

Māori 1.03 0.29–4.41 >0.9

New Zealand Index of Deprivation (NZDep) 1.01 0.79–1.41 >0.9

Rurality

Urban — —

Rural 0.29 0.01–1.80 0.3

Repeat visit

No — —

Repeat 6.77 1.89–23.8 0.003

Hours of presentation to emergency department

Normal hours (7 am to 4:30 pm) — —

After-hours (4:30 pm to 7 am) 2.32 0.67–9.39 0.2

Diagnosed with or without infection

No Infection — —

Infection 3.85 1.13–14.4 0.034

CI = confidence interval; OR = odds ratio.
a Logistic regression: outcome (admission) ~ age + sex + ethnicity + socio-economic status + rurality + repeat visit + after hours + 
diagnosis.
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specialty service support. The median ED-time- 
spent of 93.8 minutes shows the reliance on 
already stretched medical resources3,27 in the 
absence of a hospital dental service. This has 
been found to be a source of frustration for New  
Zealand ED staff because of the futile cycle of 
repeat dental presentations.9 

Repeat NTDPs accounted for 10.5% of  
presentations, slightly more than Waikato (6%), 
suggesting potentially avoidable ED utilisation.10 
The admission rate (4.3%) was comparable to 
Christchurch11 and international reports,7,23 and 
was lower than Waikato.10 Definitive care was not 
available to those admitted to Gisborne Hospital 
because of the lack of a hospital dental department. 
In contrast, all admitted similar presentations in  
Christchurch and Waikato received definitive 
treatment under general anaesthesia, such as 
extraction or incision and drainage. Although 
small in number, these admissions occupied  
Gisborne Hospital beds for 1–4 days and may  
represent potentially avoidable utilisation if  
earlier definitive care were accessible.

The findings emphasise the need to establish 
a hospital dental department in Tairāwhiti that 
includes: 1) dental-specific diagnostic equipment 
(OPG and cone beam CT); 2) a purpose-built clinic 
to perform definitive treatment and 3) junior 
and senior dental officers. Policymakers need to 
re-evaluate regional-hospital dental care service  
frameworks and identify areas of funding to  
target inequity in meeting hospital dental service 
specifications. There also needs to be community 
specific pathways in areas with higher NZDep 

scores to target younger whānau, and this may 
require financial budgeting, health education and 
funding. This will address surface causes that have 
dynamic interplay with health outcomes.28

Future research should include focus-group 
studies on how regional hospital dental services 
can be equitable with limited resources. Qualitative  
research is also required, to understand the lived 
experiences of the young people in Tairāwhiti 
resorting to presenting to the ED for their dental 
problems. This will allow for more information 
on national- and community-level solutions to  
overcome oral health access problems in the 
regions.

Conclusion
Findings from this study highlight the need 

for oral health services that are responsive to a 
young, predominantly Māori population and 
to communities facing high socio-economic  
deprivation. Marked diagnostic and treatment 
inequity exist between New Zealand tertiary and 
regional hospitals in dental services received by 
these presentations. National-level interest is 
needed to look at establishing equitable regional- 
hospital dental care in Tairāwhiti. Community 
pathways need to be targeted towards the younger 
working-aged adults and those who live in areas 
of higher social deprivation to navigate barriers 
to dental care access. This national and regional 
approach for the future will reduce inequities,  
unnecessary ED utilisation and preventable  
hospital admissions. 
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Unveiling perceptions: a small-
scale qualitative case study 
related to patient experience of 
inpatient screening for familial 
hypercholesterolemia 
Linda Stewart, Rachel Rossiter, Sharon Brownie 

abstract 
background: Familial hypercholesterolaemia (FH) is a hereditary, genetic disorder disrupting the metabolism of low-density  
cholesterol from birth. Untreated, 50% of men develop atherosclerotic cardiovascular disease (ASCVD) by age 50 and 30% of women 
by age 60. Evidence supports screening individuals with premature ASCVD; however, screening is limited, particularly in inpatient  
settings. 
aim: Our aim was to explore the experiences of individuals presenting with premature ASCVD who were screened for FH during  
hospitalisation.
method: A small-scale qualitative case study followed COREQ (COnsolidated criteria for REporting Qualitative research) guidelines. 
Patients with premature ASCVD participated in inpatient screening, sharing their perceptions and experience via a semi-structured 
qualitative interview.
results: Three key inter-related and interconnected themes—family history, health systems functioning, and value of screening—
relate to effective communication as an overarching and encompassing theme throughout. Participants highlighted both positive and 
negative experiences. Participants reported surprise at not having been screened earlier despite communicating family histories of 
premature cardiovascular disease. 
conclusions: The screening for FH was seen as positive and potentially beneficial to their families. Knowledge of increased hereditary  
risk facilitated conversations and prompted further investigations. The results of the analysis can contribute to future policy development 
and implementation. 

Familial hypercholesterolaemia (FH) is a 
genetic disorder disrupting the metabolism of 
low-density lipoprotein cholesterol (LDL-C) 

from birth and contributing to the development of 
premature atherosclerotic cardiovascular disease  
(ASCVD).1 Without treatment, 50% of men develop 
ASCVD by age 50 and 30% of women by age 60.2 

FH is transmitted through dominant inheri-
tance, resulting in each child of an affected parent  
having a 50% likelihood of inheriting the disorder.1  
An estimated 14–34 million individuals worldwide  
are thought to be affected, with diagnosis rates 
varying across countries but commonly remaining  
below 10%.3

The prevalence of FH among individuals hos-
pitalised for acute atherosclerotic cardiovascular  
events is reported as high as 38.1% in very young 
patients (less than 35 years) and between 9–14% in 

those younger than 65 years.4,5 In 1997 a panel of 
international experts provided advice to the World 
Health Organization on the significance of early 
detection of FH. Advice highlighted the impor-
tance of diagnosis in initiating and intensifying  
treatment, assisting with adherence to treatment 
and enabling cascade testing of family members.6 
Since then, a growing body of patient feedback 
and research has reinforced the importance of 
early detection of FH. Guidelines recommend 
screening for FH following diagnosis of premature  
atherosclerotic disease.1,7 Screening uses validated 
assessment tools, the most frequently employed 
being the Dutch Lipid Clinic Network Score 
(DLCNS).3 However, guideline implementation  
and screening remain inadequate8 and knowledge  
among general practitioners (GPs) and other 
primary care practitioners is limited in some 
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respects.9 

Methods
This qualitative interpretivist study was guided 

by the constructs of the original Consolidated 
Framework for Implementation Research (CFIR).10 
The CFIR provides a comprehensive range of  
constructs through which to examine “formative  
evaluations of interventions in context”.10 The  
original paper introducing the framework  
recommended choosing suitable constructs from 
the framework to guide assessment of need for 
an intervention/innovation.10 Given the limited 
research available on the topic, it was decided 
to broadly assess both the need for and the 
acceptability of the innovation to allow for any  
potential barriers to come to light unrestricted 
by prior assumptions. For this reason, a semi- 
structured interview guide was developed to 
explore perceptions relating to all five domains 
of the framework: the characteristics of the  
intervention itself (Intervention Characteristics);  
the inner and outer organisational settings 
(Inner Setting and Outer Setting); the individuals  
involved (Characteristics of Individuals) and 
the process of implementation (Implementation 
Process).10,11 

Research questions 

1.	 Is screening during an inpatient admission 
perceived appropriate and beneficial? (CFIR 
domain one: Intervention Characteristics).

2.	 How does the screening practice impact 
on the participant and their family? (CFIR 
domain two: Outer Setting). 

3.	 How can information from this study inform 
future policy design, and implementation 
and integration into the clinical care setting? 
(CFIR domain three: Inner Setting).

Ethics 
This study was approved by the Research Ethics  

and Governance Office (REGO), Royal Prince Alfred 
Hospital, Sydney, Australia, with approval num-
ber 2021/ETH11398 and site-specific assessment  
approval X21-0353 - 2021/STE04057. 

Participant recruitment and profile
An inpatient screening innovation was under-

taken from April 2021 until August 2021 when it 
was paused due to COVID-19 ward closures and 
suspension of non-essential research activities. 

During this time, a nurse-led screening strategy 
monitored electronic patient records in acute and 
intensive cardiac units. Records were screened 
against the five criteria of the DLCNS,12 specif-
ically: family history; clinical history; physical 
signs, such as the presence of arcus cornealis 
prior to age 45 years or xanthomata at any age; 
LDL-C levels; and genetic testing. A score of <3 
is unlikely, with 3–5 possible, 6–7 probable and 
8 or more definite.12 In Australia, genetic testing 
is Medicare funded for those with a DLCNS of 
at least 6.13 Those meeting at least the probable 
threshold for FH were approached and further 
assessed if consenting.

After the screening practice ceased, inclusion 
criteria were expanded to also include inpatients 
screened by their attending team. Nineteen people  
who had undergone inpatient screening or had 
sufficient evidence in the medical record that 
screening for FH had occurred by the attending  
team were invited to participate. Five (26%)  
consented; however, the data set for one was 
incomplete due to a recording error and was thus 
excluded. The profile of the four participating 
patients who had undergone inpatient screening 
for FH are as follows: 

•	 Male, age 55 years, admitted with positive 
angiogram requiring stenting.

•	 Female, age 48 years, with acute coronary 
syndrome.

•	 Male, age 44 years, with acute coronary 
syndrome.

•	 Male, age 61 years, with acute coronary 
syndrome.

Data collection and analysis
Participants consented to one semi-structured 

interview, which was undertaken via Zoom, by a 
genetic counsellor from the Familial Hypercholes-
terolaemia Clinical Support Service not directly 
involved in the innovation. Interviews were 
conducted after FH screening had occurred and 
the patient had been discharged from hospital  
with results pending at the time of interview. 
Interviews were recorded, transcribed verbatim 
and underwent thematic analysis recommended 
processes for the analysis of qualitative data.14 A 
deductive approach was used to identify themes, 
patterns and connections across the data and 
create preliminary codes to guide analysis.15,16 
An inductive approach allowed the reality of the 
participants to be represented and is appropriate  
for exploring a phenomenon not previously 
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explored.15,17 
Data were thematically analysed using the six- 

step process described by Braun and Clarke.14 The 
steps in this process were familiarisation with 
the data, generation of initial codes, searching for  
factors relevant to the research question, reviewing  
themes, defining themes and naming of themes, 
prior to being able to report results.14,18 This 
process incorporates deductive and inductive 
approaches. The deductive approach helps identify  
patterns and connections across the data and  
create preliminary codes to guide analysis.15,16 
The inductive approach allows the reality of the 
participants to be represented and is appropriate  
for exploring a phenomenon previously not 
explored.15,17 Data were coded with the support of 
Lumivero NVivo® software (version 12).19 During 
thorough and systematic review of transcriptions, 
further themes and relationships between codes 
emerged. Codes were confirmed after multiple 
readings of the transcribed data and represented 
manifest concepts repeated within and across 
multiple transcripts. A thematic map was used 

at this stage to visualise relationships between  
identified themes and related themes and their 
relationship to the CFIR constructs. The three 
themes and the overarching, encompassing theme 
of effective communication were revised after 
reviewing the coded data to ensure they were  
supported by sufficient evidence and were valid. 
The entire data set was then re-read and coded to 
the new themes. 

Results
Participant perspectives were assessed with 

consideration to the research questions informing  
this study, with analysis highlighting three key 
inter-related and connected themes: 1) family  
history; 2) health system functioning; and 3) value 
of screening (see Figure 1). 

Each of the three themes operates within the 
overarching and encompassing theme of effective 
communication, reinforcing its central impor-
tance and highlighting how they collectively  
contribute to clear and meaningful interactions. 

Figure 1: Themes associated with familial hypercholesterolaemia–screening experiences and rationale.
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Both positive and negative perspectives and  
experiences were noted within each theme. 

Theme 1: family history of 
hypercholesterolaemia

Participants talked of their experience in first 
becoming aware of FH and the possibility that 
their condition was familial in nature. 

“And then I found out afterwards, when I 
contacted my mother, and then she told 
me about all these other people in the 
family … so like, I now feel like this whole 
time I’ve been a ticking time bomb.” – P02 

“Actually, it’s been explained to me when 
you came to me … this was the first time 
about the genetic … this was the first time 
anyone talked to me about it.” – P03

Participants then went on to talk about their 
family, and how they would communicate and 
engage in follow-up conversations with parents, 
children and others. 

“I don’t have a lot of family, but I 
would say it’s allowed me to have 
those discussions with … other people 
who maybe they are not in that 
direct familial chain, but it doesn’t 
mean that other people don’t have 
these things in their family.” – P02

“As I did explain to my kids … I’ve 
probably inherited this from my mum. 
And there’s a good chance that one, maybe 
two, or all of them could have inherited 
this too from me. And we all went off 
and got a cholesterol check.” – P04

Theme 2: health systems functioning 
Positive feedback was provided in respect 

to aspects of communication and care during  
inpatient stay. 

“They provided as much education 
as they could … I was taken 
very good care of.” – P02

“The team was very good. But I think the 
co-ordination between the departments 
needs to be just a little more.” – P03

Suggestions to improve included the need for 

improved formalised plans of care and better 
responses to initial and historical concerns.  

“You know, if something like this 
was done years ago, then it probably 
would have benefited me. So, you 
know, hopefully, in the future, this will 
benefit my kids or something like, yes, 
so I thought it’s a good idea.” – P04 

“He’s [specialist] supposed to give me 
the correct, ah, treatment plan, or at 
least to try a different treatment plan 
till we reach the proper one … because 
I keep complaining from the same 
things for the last 3 years.” – P03

“The co-ordination, and out and in, and 
actually even the paperwork transfer, 
is very poor. I’m sorry for that.” – P03

“What’s more expensive, putting someone 
in a proactive maintenance plan, or 
waiting until they’re in hospitals?” – P02

The need for formalised discharge planning and 
follow-up was highlighted as a key expectation of 
health systems functioning. 

“In the hospital they do the angiogram 
… you’ll feel much better when you 
leave, but then you just start thinking 
what am I going to do? … To have more 
follow-up … 6 months is very, very far 
time between leaving the hospital and 
getting the first consultation.” – P03

“But you haven’t scheduled like a plan 
together and say, listen, we found this 
now but I need you to come back and do 
this at this point … these are the targets 
we need you to follow, and in order for 
you to get there, you need to do this, this 
and this, I suggest you go and see these 
people, and next time we meet … we’ll 
get the report from that person, that 
person, that person, and let’s see which 
direction you’re heading. And then we can 
intervene. But if there’s no plan, you can’t 
intervene at the right time. It’s lost.” – P01

Theme 3: value of screening
Participants questioned the lack of previous 

investigation and action and wondered why FH 
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screening was not more proactively offered. 

“Why was no one ever talking 
about this [need for screening] … 
I’ve been telling doctors about this 
for 30-something years.” – P02

“I’m just baffled … no one was looking 
at this with me, was putting me on 
a plan. No one was saying, look, we 
probably need to be checking for these 
risk factors, like no one.” – P02 

“I think there’s just ... this awareness 
needs to just be out there. But I think 
it needs, the GP [or] community 
needs to, or whoever, needs to work 
on making sure that this is now a 
part of any regular screening … this 
has to start happening.” – P02

“The first time I saw you [Familial 
Hypercholesterolaemia Clinical 
Support Service] was in my third visit 
to the hospital, not the first visit … 
this wasn’t offered to me in the first 
or second time or with … my GP … or 
my cardiologist, nothing.” – P03

“And the medicine didn’t [have an] 
effect. Yeah, it’s a slight [increase], but 
it’s always there. No one [bothered] to 
check why the medicine is not working 
and why [I] always have a slightly high 
cholesterol, and I get that bad blockage. 
And believe me I tried, I [made] contact, 
I tried to call too, I talked to my GP 
and my cardiology about this and both 
of them [said] no, no, no.” – P03

A high level of acceptance was noted once  
participants had been made aware of the option 
for FH screening. 

“I just thought was a really good idea, 
someone coming in and approaching 
you … I just thought it was a really good 
thing that they’re doing there.” – P04

“I was really happy to get that kind of 
feedback [after screening] … it was 
nice to be able to talk to someone, 
especially about that … I just thought, 
yeah, this sounds like it’s, you know, 

what’s happened to me.” – P04

“But I would be happy to get screened. 
Everyone would be happy to participate 
in something for the benefit of their 
health … or knowing that it is beneficial 
to know, rather than not to.” – P01

“I love talking about this with 
people because I think they need 
to know and then I get actually 
a lot of questions.” – P02

Overarching theme: communication 
The need for increased communication was 

central to all responses across all the inter-related 
themes.  

“No one gives me, no one actually gives 
me any … answer … they gave me a 
lot of reasons … it could be genetic, 
it could be a lot of things, but I want 
to know exactly what I have … the 
uncertainty actually gave me a huge 
depression … it’s the confusion.” – P03

“It’s like a rudderless ship … I feel 
sometimes you’re, you think you’re going 
in the right direction, all of a sudden 
the wind blows, you see something, 
you hear something, but you need a 
little bit more definitive information 
from all these providers to know 
you’re on the right track.” – P01

“I was like, it’ll probably happen 
… I guess I didn’t know how and 
why and when, and what we could 
have been doing about it.” – P02

The need for communication to facilitate co- 
ordinated information flow was strongly empha-
sised by participants. 

“The system’s disjointed … that transfer 
of communication and information is 
missing, like every single stage, whether 
it’s scans, whether it’s bloods, whether 
it’s hospital admission.” – P01

“Surely … my doctor should be sending 
a referral with all my ailments or 
medication or this or that to the 
specialist appointment … hit a button 
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and it should all be there … how 
beautiful would it be, just a pop and 
it’s gone through to the doctor before 
your visit, so he can study it.” – P01

Discussion
Three research questions informed the design of 

this study: participants’ perspectives of inpatient  
screening; the impact of screening on patients and 
families; and sourcing feedback to usefully inform 
future policy design and implementation. The 
three inter-related themes: family history (CFIR 
Characteristics of Individuals); health systems 
functioning (CFIR Inner and Outer Setting) and 
value of screening (CFIR Intervention Characteris-
tics) were each connected with the encompassing 
and overarching theme of communication. 

Question 1: participant perspective of 
inpatient screening

All participants viewed the screening activity  
positively. This is consistent with previous 
research into the value of genetic testing for FH 
in individuals and their families.20 Participants 
highlighted how screening increased awareness 
of their risk of developing disease (sometimes 
for the first time) and emphasised the need for 
being more proactive in screening regimes. While  
screening was viewed positively, responses provide  
detailed insight into areas of health service 
improvement that need to be associated with the 
screening activity, including individualised care 
planning, timely follow-up and effective co-ordi-
nation of care across professions and departments.  
Participants expressed considerable disbelief 
that screening is not routinely implemented and 
strongly emphasised the necessity of integrating 
screening into standard clinical practice.

Question 2: impact of screening on 
patients and families 

The increased awareness of the risks associated  
with FH resulted in discussions of potential 
increased risk with participants’ families with 
recognition of how screening could be of benefit 
to them. The importance of early screening was 
emphasised. This resonates with research identi-
fying genetic testing as providing an explanation  
for elevated cholesterol and reassurance that 
their lifestyle choices were not solely responsible, 
as well as providing motivation to commence or 
increase treatment and encouragement to carry 
out cascade testing.9

One participant described his perception that 
an earlier diagnosis may have benefited him. 
He recognised the benefit of screening for his 
children and ensured his children had baseline 
cholesterol levels recorded as recommended for 
young people with a family history of premature 
ASCVD.21

Participants viewed screening positively and 
largely expressed surprise that they had not  
previously been screened given their risk factors. 
This is consistent with previous research into the 
value of genetic testing for FH in index cases and 
their families. Hallowell et al. found genetic testing  
was viewed positively and as an unexceptional 
event, providing an explanation for their elevated 
cholesterol and allowing younger members of the 
family to be cascade tested.22 Other studies have 
drawn similar conclusions, demonstrating that a 
genetic diagnosis can provide reassurance that 
their lifestyle choices were not solely responsible  
for elevated cholesterol, provide motivation to 
commence or increase treatment and provide 
encouragement to carry out cascade testing.23,24  

In relation to family history of premature 
ASCVD, all four participants expressed being 
aware of this and being aware it increased their 
risk, and they had openly shared this information  
with care providers. A 2013 study into the use 
of family-history information in primary care 
revealed several obstacles to efficient use.25 It was 
found that healthcare providers rarely followed 
guidelines in the use of family history or utilised 
standardised screening tools and reported lack 
of time and unreliable information provided by 
patients as barriers.25 Calls to increase awareness 
and utilise family history to screen and identify 
individuals with FH have followed in the years 
since.4,26 Unreliable information is not the situ-
ation in this case, as participants were able to 
clearly outline their family histories; however, 
lack of awareness and failure to use standardised 
screening tools could provide some explanation 
as to why participants were, in general, surprised 
that screening for FH had not been performed 
earlier. The innovation at the centre of this study 
assisted in identifying individuals with FH via 
the use of a standardised screening tool (DLCNS) 
and had the potential to increase awareness in 
the inpatient setting where screening for FH was 
uncommon.

Question 3: informing future policy 
design and implementation

Guidelines from the European Society of  
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Cardiology, European Atherosclerosis Society,7 the 
Cardiac Society of Australia and New Zealand1 
and various global experts, recommend screening  
of individuals with premature atherosclerotic  
disease for FH. Core to the focus of this study, 
participants perceived inpatient FH screening 
to be advantageous and recommended that this 
be implemented more widely as part of routine  
practice for patients with at risk cardiac profiles. 

Participants highlighted the importance of  
having a clear plan of care and follow-up commu-
nicated to them after his/her inpatient admission. 
The frustration expressed by two participants 
regarding having no clear plan of care and follow- 
up communicated to them after their inpatient 
admission was notable. The need for prompt  
follow-up and documented appointments has been 
found to improve patient outcomes and reduce re- 
admission rates.27 It is possible that screening for 
FH could form part of the post-discharge follow- 
up, as suggested by one participant, regarding not 
being sure what to do after discharge.

Points raised regarding the healthcare system  
reflect a view that care providers are time 
restrained and that the system does not operate 
as a coherent organisation. This is consistent with 
the findings of Ellis et al. who found Australians 
to perceive the healthcare system as having an 
inadequate workforce capacity28 and Harrison 
et al. who found staffing levels and co-ordination 
between services to be important influences on 
diverse patient experiences.29 While suggesting 
systemic changes within the healthcare system 
is outside the scope of this study, it is relevant to  
consider the reality of system functionality as 
context for the innovation, with the overarching 
need for communication a core pillar of quality 
health system functioning. 

Communication emerged as a central theme 
across participant perceptions. This reflects findings  
demonstrating good communication to be key to the 
quality of patients’ experiences.30 The importance  
of communication failures in healthcare has been 
widely studied, with recognition that effective 
communication is essential to the provision of 
safe, quality care.30  

The identification of the importance of clear 
communication is consistent with an earlier study 
undertaken by Hallowell et al. in which commu-
nication was seen as a central theme linking all 
participant responses.22 A meta-narrative review, 
undertaken by the Sax Institute, examining 
patient experiences in Australian hospitals, found 
communication to be the key factor impacting the 

quality of patients’ experiences.29 The importance 
of communication in healthcare has been widely 
acknowledged and studied. Asnani recognises that 
effective communication is essential to provide 
care, and without it even the most knowledgeable 
doctor will be of no help to the patient.31 While the 
sample size of this study is insufficient to analyse  
characteristics of patients and the effect of these 
on their perceptions of communication, it is  
possible that in some contexts, interactions were 
influenced by language barriers and racial or  
cultural factors.29,32 These obvious impediments to 
effective communication are factors that providers  
should strive to remove. 

Recommendations
Ideally, the possibility of FH diagnosis should be 

considered as soon as possible, preferably during 
the admission. The underlying concern being 
that leaving it to be addressed post-discharge 
could lead to significant delay, or FH remaining  
undiagnosed, particularly as FH is not widely 
investigated in general practice. The need for 
prompt follow-up and documented appointments  
has been recommended to improve patient  
outcomes and reduce re-admission rates.1 While 
not the intent of this study, it is possible that 
screening for FH, where indicated, could form 
part of the post-discharge follow-up and also be 
made clearly visible for the GP. Equally, clear  
discharge and communication policies would go 
a long way to address participant concerns about 
being unsure what to do after discharge and the 
length of time until follow-up.

Strengths and limitations
A limitation of this study is the small number 

of participants. Conversely, the study strength is 
associated with original data collected directly 
from participants in an in-patient setting. The 
research was curtailed due to the widespread 
restrictions caused by the COVID-19 pandemic 
and so is presented as a small-scale qualitative 
case study. Albeit a small-scale study, it is hoped 
that the participants’ voices can encourage future 
research and routine inpatient screening for 
those at risk of FH. 

Conclusion
FH is a hereditary, genetic disorder disrupting  

the metabolism of low-density cholesterol. 
The prevalence of FH is significantly higher in  
individuals with premature ASCVD compared 
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to the general population; however, screening is  
limited, particularly in inpatient settings.  

Participants in this study confirmed screening 
and accompanying conversations as beneficial for 
them and their families, confirming screening for 
FH is acceptable to those admitted to hospital with 
premature ASCVD. 

Of note, participants considered FH screening 
to be beneficial to themselves, families and the 
wider community. They highlighted the need to 

improve communication and integration across 
the healthcare system. Participants’ views convey  
the value of screening for FH during inpatient 
admission and its potential to improve patient 
outcomes. Increased knowledge among GPs and 
other primary care practitioners would also  
contribute to heightened awareness and screening.  
This small-scale study can inform future research 
and efforts to develop a sustainable and robust FH 
inpatient screening programme.

Box 1: Highlights. 

•	 Familial hypercholesterolaemia (FH) is a hereditary, genetic disorder disrupting the metabolism of low-density 
cholesterol; however, screening is limited, particularly in inpatient settings. 

•	 Qualitative interviews sought patient perspectives of screening during inpatient encounters and confirmed 
insufficient communication regarding the possibility of FH. Screening and accompanying conversations are 
reported as beneficial for patients and families. 

•	 Implications for practice: Knowledge of increased hereditary risk and facilitated clinical discussions prompts 
further investigations with potential to contribute to future policy development and implementation. 
Enhanced education for general practitioners, primary care providers and hospital-based clinicians may 
improve awareness and uptake of screening, particularly among younger patients for whom other risk factors 
may not be readily apparent.
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Health risks of radiofrequency 
electromagnetic fields, and the World 
Health Organization’s programme
Mark Elwood, Ken Karipidis

abstract
Radiofrequencies (electromagnetic fields from 100kHz to 300GHz) are used for communications, such as mobile phones, radio and 
television broadcasting, and some other applications such as diathermy. Possible health effects have been studied extensively,  
especially whether the use of mobile phones increases the risk of brain cancer.  The World Health Organization (WHO) has sponsored 13  
extensive reviews of the scientific studies on health effects. For human epidemiological and some experimental studies on volunteers, 
the studies found no increased risk for most effects, with up to moderate confidence (the highest category for observational studies). 
Some results showed effects on cognitive performance and reduced sperm vitality, but with very low confidence. For animal studies, 
increases in glioma and heart schwannoma in male rats were reported with high confidence. Increases in some other cancers, and 
reductions in foetal weight, pregnancy rate and sperm count, were found with moderate or low confidence. The relevance of the ani-
mal studies to humans is a key issue. These reviews will be used by the WHO in risk assessment and setting guidelines for exposure 
and good practice. 

Concerns about health effects of electromag-
netic fields (EMF) date back as far as the use of 
EMF in human activities.1 In recent decades, 

adverse health effects have been extensively  
studied both for extremely low frequency (ELF) 
fields, used in providing electrical power, and radio- 
frequency (RF) fields, used in telecommunication. 

The health issue intensely studied relates to 
RF exposures from the use of mobile phones, 
beginning in 1987 and becoming almost univer-
sal in developed countries by 2006.2 RF refers to  
electromagnetic energy at frequencies from 
100kHz to 300GHz, being of lower frequency and 
therefore lower photon energy than visible light. 
It is “non-ionising”, meaning that there is not  
sufficient energy to ionise an atom or a mole-
cule. Ionising radiation such as X-rays and atomic  
radiation are at much higher energy levels. RF 
at high levels produces heating; internationally 
accepted exposure limits for RF in communica-
tions are set at much lower levels, at which there 
is no established mechanism for carcinogenicity.3 
The International Agency for Research on Cancer 
(IARC), which is part of the World Health Organi-
zation (WHO), reported in 2013 on their extensive 
review of studies.4 The IARC review concluded 
that there was some weak evidence for several 
effects of RF from experimental work, but no 
strong or consistent evidence of any mechanism 

for carcinogenesis. They considered genetic  
damage, oxidative stress and effects on the 
immune system, gene and protein expression,  
cellular signalling, the blood–brain barrier and 
cellular replication.4

Brain cancers in particular have been studied 
extensively due to the close proximity of a mobile 
phone against the head when making a call. At the 
time of the IARC review, there were some case–
control studies showing increased risks of brain 
cancers related to mobile phone use, and some 
laboratory studies indicating an increase in some 
tumours in animals after experimental exposure. 
While there were also many studies showing no 
or negligible increases in risk, the IARC classified 
RF as a possible carcinogen, group 2B.

The exposures to radio frequencies in New  
Zealand are very similar to those in other  
developed countries.4 Radio and television broad-
casting is a long-standing exposure. The use of 
mobile phones in New Zealand increased rapidly 
after 1990, to more than 50% of the population 
using them from about 2000, and almost all the 
population from 2006.2 To assess cancer risks from 
mobile phones, large international studies have 
been done to give adequate numbers and inter-
national relevance. The Interphone case–control 
study of brain cancers and mobile phone  
exposures was performed in 13 countries and  
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co-ordinated by the WHO. In New Zealand, 
135 newly diagnosed patients with brain  
cancers (glioma and meningioma) and 172  
controls were included in the combined analyses  
of 5,190 cases and 7,658 controls.5,6 The study 
essentially showed no overall increased risk, 
although a small increase was seen with the high-
est category of cumulative call time. Other studies, 
including very large international collaborative 
cohort studies such as the Million Women Study 
in the United Kingdom7 and the COSMOS study,8 
have not shown an increased risk.

Particular concerns relate to RF exposures in 
children. Earlier work suggested that children 
might absorb RF more than adults,9 but this has 
now been discounted.3 A further international 
case–control study, the MOBI-Kids study, was set 
up in 14 countries to investigate brain cancers in  
children. The study involved identifying recently 
diagnosed children with brain cancers, and as a 
control group children with appendicitis were 
enrolled. New Zealand contributed 16 cases and 
29 controls to the international analysis of 899 
cases and 1,910 controls, which demonstrated no 
increased risk.10 Studies of the use and some short-
term effects of mobile phone use in children have 
also been done in New Zealand.11,12

If there was an increased risk of brain cancer 
from mobile phone exposures, increases in the 
incidence would be expected. Studies have been 
done of trends in brain cancer incidence in New 
Zealand, relating this to mobile phone usage. The 
incidence of glioma from ages 10 to 69 has shown a 
small decrease over the last 25 years from 1995 to 
2020, during which time the use of mobile phones 
has become almost universal.2,13 The data are  
sufficient to reasonably exclude an increased risk 
of 15% for all mobile phone users, even assuming 
a 20-year latent period, or equivalently a 2.5 times 
increased risk in 10% of the population with max-
imal intensity of exposure.2 

The recent WHO reviews
The WHO is currently developing an  

Environmental Health Criteria monograph that 
will assess the safety of RF exposure for humans. 
As part of the assessment, in 2019 the WHO  
commissioned a series of major reviews of potential 
adverse health outcomes related to RF.14 Thirteen 
reports have been published, each a review of all 
relevant studies using a pre-agreed assessment 
system.  For each, a protocol was peer-reviewed, 
published, and registered. The reviews were 

conducted by multinational teams that included 
85 scientists of various disciplines. All topics have 
now been reported in peer-reviewed papers.  
All protocols and reviews were published in  
Environment International. A further task group 
set up by the WHO will review the findings, formu-
late an overall risk assessment and identify good 
practice interventions and research gaps.15

While the reviews cover different topics and 
types of study, findings were assessed using  
the Grading of Recommendations Assessment 
Development and Evaluation (GRADE) system.16,17 

Based on this approach, the level of confidence in 
each exposure/outcome association was classified 
according to four descriptors:

•	 High: the true effect is highly likely to be 
reflected in the apparent relationship.

•	 Moderate: the true effect may be reflected in 
the apparent relationship.

•	 Low: the true effect may be different from 
the apparent relationship.

•	 Very low: the true effect is highly likely to be 
different from the apparent relationship.

This system has been designed and most 
widely used for therapeutic questions, and the top  
classification of high confidence is defined as 
based on “controlled exposure”. This is only  
applicable to experimental studies such as  
randomised clinical trials. The highest level of 
confidence based on human epidemiological 
studies, even if these are well done, is moderate 
confidence since these are based on observational 
investigations and the exposures are not con-
trolled. Observational studies are the best possible 
design to study potential long-term human haz-
ards such as cancer.18

The confidence in the results was assessed by 
incorporating “downgrading factors”, such as risk 
of bias, unexplained inconsistency, imprecision 
and publication bias, and “upgrading factors”, 
such as large effects, dose response and lack of 
residual confounding.

Table 1 summarises the reviews and the 
results. It is striking that even though there have 
been many studies, for many topics the final 
assessment was that the confidence in the results 
was low or very low. This usually meant that the 
studies were individually small, the subjects were 
poorly selected, the RF exposure or the outcomes 
being studied were poorly measured, confounding 
by other factors was not controlled adequately or 
that the results were inconsistent. 
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For human studies, for nearly all topics there 
was no consistent evidence of an adverse effect 
of RF exposure. The strongest evidence relating 
to human experience was for cancer, where 63  
studies and 119 exposure–outcome relationships 
were examined.19 The review concluded that there 
was no increased risk, relating mobile phone use 
to brain cancers, and radio and television trans-
missions to leukaemia in children. This evidence 
was assessed as being of moderate confidence, as 
it relied on observational studies. For other types 
of cancer and other exposures, there was low or 
very low confidence.20 

Other outcomes with observational studies in 
humans included cognitive impairment,21 symp-
toms,22 female reproductive outcomes23 and male 
fertility.24 No effects were found, but the evidence 
was regarded as low or very low confidence.

Experimental studies in humans, such as  
clinical trials under laboratory conditions in 
volunteers, give high or moderate confidence of 
evidence that RF exposure did not produce symp-
toms.25,26 For cognitive performance, none of the 
meta-analyses observed a statistically significant 
effect of RF/EMF exposure compared with sham 
exposure.27 Experimental exposures of human 
sperm gave very low confidence evidence of 
reductions in sperm motility, but no effects on 
sperm DNA damage.28

The data on experimental studies in  
animals are in contrast. The evidence was 
assessed as high certainty for increases in glioma 
and in heart schwannoma in male rats after RF  
exposures. There was moderate certainty for 
increases in lymphoma, pheochromocytoma, 
liver cancer and lung cancer in rats or mice.29 No 
associations were seen with several other types of 
cancer. The methods used in this review differed 
from the published protocol and from the methods 
used in the other reviews. These results have been 
heavily criticised largely because they selectively 
emphasise isolated positive findings, overlook the 
large number of non‑significant results and apply 
an overly generous risk of bias and confidence 
assessment—especially for two key studies with 
well‑documented methodological flaws.30,31

Animal experimental studies of male fertility 
showed decreases in pregnancy rates with  
moderate confidence,28 and in studies of female 
reproductive outcomes a decrease in foetal weight 
was found with moderate confidence, although 
there were no effects on litter size or brain.32 The 
review of in vitro and in vivo studies of biomarkers 
of oxidative stress showed no effects, but with 
very low confidence.33

Conclusions
These WHO-sponsored reviews are not 

designed to set policies; their objective is only to 
present the scientific evidence. Policies regarding 
safety limits, standards and legal requirements 
are set by governments, but often follow the  
recommendations of international groups such 
as the International Commission on Non-Ionizing 
Radiation Protection (ICNIRP). ICNIRP is an inde-
pendent commission set up in 1992, and later 
linked to WHO, which has developed exposure 
guidelines that are used as a the basis of legal 
standards in most countries, including New  
Zealand and Australia.3 A further task group set 
up by the WHO will review the findings of these 
reviews, formulate an overall risk assessment and 
identify good practice interventions and research 
gaps.15 That may include reviewing more recently 
published work, and will lead to an Environmental 
Health Criteria monograph. This process will need 
to consider uncertainty and the limits of evidence, 
and should provide objective recommendations 
for policy, which governments can consider. 

The reviews looking at observational studies 
in humans did not find associations between RF 
and any health effects, particularly cancer. But 
questions remain. For many topics the reviews 
concluded that the information available was 
too limited, of poor quality or too inconsistent to 
allow firm conclusions. 

The relevance of animal experiments to human 
exposures is a key issue. Epidemiological studies 
give evidence of actual harms to humans; animal 
experiments and mechanistic studies give evi-
dence of potential harms. Balancing the evidence 
from human observational studies and from 
animal experimental studies is a key challenge 
in assessing safety. The authors of the review of 
animal studies noted in their summary: “How-
ever, even in cases where the animal evidence 
demonstrates high confidence of evidence, the 
extrapolation of risk from cancer bioassays to 
humans is particularly complex for RF electromag-
netic fields.”29 As the mechanism of any effect is 
unknown, the appropriate dose of RF is uncertain, 
as well as species differences in absorption and 
metabolism. 

The review process and the results have been 
criticised; one review states that the reviews  
“provide no assurance of safety”.34 The reviews 
show that for many topics, low- or very low– 
quality evidence was found, making it impossible 
to demonstrate a risk, but also impossible to rule 
out a risk. 
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These reviews will not remove the differences 
in opinion of scientists, or of the wider public, on 
the risks of RF fields. Some of these differences are 
based on closely argued technical discussion, such 
as the selection of the studies for review and the 
methods of meta-analysis.34 Much of the dispute 
can be related to limits of the information and 
the scarcity of data on many issues.35 But other 
influences are important. Conflicts of interest are 
often defined narrowly as relating only to funding 
and affiliations—and there is empiric evidence 
that industry-supported studies are less likely to 
show risks.36 The critique of these WHO reviews34 
emphasises the overlap between the review 
groups and ICNIRP, which is suggested as compro-
mising their independence. Conflicts, however, 
include wider issues; few scientists or commenta-
tors are free from any conflict of interest, if only in 

their wish to support their own previous results. 
Assumptions, values and other personal attitudes 
may influence interpretations, particularly in 
complex, important and uncertain questions, as 
described by Woodward et al.37 No science can 
“prove” the absence of any risk, although that is 
often what is asked by the public.35

New Zealand has not been large enough to  
support major studies itself, but its contributions 
to international case–control studies in adult and 
childhood brain cancer have been important. 
The studies of trends in brain cancer have been  
  valuable in themselves, and consistent with over-
seas studies. Importantly, from involvement in 
these international studies the level of expertise 
in this area in New Zealand is sufficient to guide 
appropriate standard setting and policies. 

Table 1: Reviews commissioned by the World Health Organization: topics, results and confidence in conclusions.

Topic Study type Reference
Number 
of studies

Exposure
Outcome 
assessed

Result Confidence

Cancer 
most 
researched

Human 
observational

19 63

Mobile 
phones

Glioma, 
meningioma,  
acoustic  
neuroma, 
pituitary,  
salivary 
gland, child 
brain cancer

No increase Moderate

Fixed 
transmitters

Child 
leukaemia 

No increase Moderate

Cordless 
phones

Glioma, 
meningioma,  
acoustic 
neuroma

No increase Low

Fixed 
transmitters

Child brain No increase Low

Occupational Glioma No increase Low

Cancer less 
researched

Human 
observational

20 26

Mobile 
phones

Leukaemia, 
NHL,  
thyroid 
cancer 

No increase Low

Occupational 

Lymphohe-
matopoietic, 
oral cavity, 
oropharynx 

No increase Very low
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Table 1 (continued): Reviews commissioned by the World Health Organization: topics, results and confidence in 
conclusions.

Topic Study type Reference
Number 
of studies

Exposure
Outcome 
assessed

Result Confidence

Cognitive 
impairment 

Human 
observational

21 5
Mobile 
phones

Learning  
and  
memory, 
executive 
function, 
complex 
attention

No effect
Low or very 
low

Symptoms
Human 
observational

22 13

Mobile 
phones, 
fixed  
transmitters, 
occupational

Tinnitus, 
migraine, 
headache, 
sleep  
disturbance,  
other 
symptoms

No increase Very low

Female 
repro-
ductive 
outcomes

Human 
observational

23 18

Mobile 
phones

Preterm, low 
birth weight, 
small for 
dates

No increase Very low

occupational
miscarriage, 
congenital 
anomalies

no increase very low

Male 
fertility

Human 
observational

24 9
Mobile 
phones, 
occupational

Decreased 
sperm 
count, 
other sperm 
anomalies 

No increase Very low

Symptoms
Human 
experimental

25, 26 41
Experimental 
radio- 
frequency

Headache, 
sleep  
disturbance, 
composite 
symptoms

No effect
High to very 
low

Cognitive 
perfor-
mance

Human 
experimental

27 76
Experimental 
radio- 
frequency

Speed and 
accuracy 
measures

No  
detrimental 
effect

High to low

16 of 35 
domains

possible 
effect

 very low

Male 
fertility

Human 
experimental,  
sperm in vitro

28 10
Experimental 
radio- 
frequency

Sperm 
vitality

Reduced Very low

DNA/ 
chromatin 
alterations

No effect Very low
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Table 1 (continued): Reviews commissioned by the World Health Organization: topics, results and confidence in 
conclusions.

Topic Study type Reference
Number 
of studies

Exposure
Outcome 
assessed

Result Confidence

Cancer in 
animals

Animals, 
experimental

29 52
Experimental 
radio- 
frequency

Glioma, 
heart 
schwan-
noma, in 
male rats

Increase High

Lymphoma, 
pheochro-
mocytoma, 
liver  
cancer, lung 
cancer

Increase Moderate

Many other 
cancers

No increase

Pregnancy, 
birth 
outcomes

Animals, 
experimental

32 88
Experimental 
radio- 
frequency

Foetal 
weight

Reduction Moderate

Litter size No effect High

Brain weight No effect Moderate

Male 
fertility

Animals, 
experimental

28 117
Experimental 
radio- 
frequency

Pregnancy 
rate

Reduction Moderate

Sperm count Reduction Low

Litter size No effect Moderate

Oxidative 
stress

In vivo/in 
vitro

33 56
Experimen-
tal radio- 
frequency

Measures 
of oxidative 
stress

No effect 
or possible 
increase

Very low

NHL = non-Hodgkin lymphoma.
Confidence: rated by the Grading of Recommendations Assessment Development and Evaluation (GRADE) system.16,17 High  
confidence requires “controlled exposure”, applying only to experimental studies. Moderate confidence is the highest grade possible 
for observational studies.
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Gauss in the operating theatre: 
Theorema Egregium and its relevance 
to skin grafting
Guangzhao Guan

abstract
Skin grafting remains a cornerstone of modern plastic surgery, yet surgeons often face the ongoing challenge of applying flat grafts to 
curved three-dimensional surfaces such as the scalp, nose, breast and joints. Currently, no literature fully explains the ongoing nature 
of related complications such as wrinkling and contracture. The answer, however, lies not in biology alone but in mathematics. Gauss’s 
Theorema Egregium provides the necessary explanation, positing that curvature is an intrinsic and unchangeable property of a surface,  
thereby explaining why a flat graft cannot conform to a curved wound bed without mechanical compromise. In practical terms, a flat 
plane cannot bend to a curved surface without causing it to wrinkle, stretch or tear. This means a flat graft applied to convex or concave  
anatomical regions often lead to puckering, contracture or graft failure. This geometric constraint has driven surgical innovation, leading  
to clever workarounds like meshed grafts that expand, local flaps that rearrange tension and new bioengineered materials designed for 
better fit. Each of these innovations reflects a practical engagement with Gauss’s theorem in the operating theatre. This mathematical 
insight bridges geometry and medicine. Understanding the curvature as a fundamental property explains common complications and 
reveals new paths for innovation, from better graft designs and pre-operative planning to the use of digital tools.

Skin grafting is a key surgical technique  
in reconstructive plastic surgery, employed 
to manage wounds that are unable to 

undergo primary or delayed-primary closure  
due to their size, location or compromised 
wound-bed conditions. These significant soft  
tissue defects commonly arise from a variety of  
aetiologies, including severe burns, traumatic  
avulsion injuries, oncologic resections, chronic 
infections and systemic diseases that impair 
healing. The procedure’s primary objective 
is to achieve definitive wound coverage by  
transplanting viable tissue from various sources, 
such as autografts, allografts, xenografts and 
bioengineered skin substitutes, to restore both 
function and form. These grafts are categorised 
by their composition, each carrying unique  
indications and risks: split-thickness skin grafts, 
full-thickness skin grafts and composite grafts 
that incorporate additional tissues like cartilage.1

A critical determinant of success, particularly  
from an aesthetic standpoint, is the careful selec-
tion of a donor site that matches the recipient  
site in colour, texture, thickness and consistency.  
This is paramount in facial reconstruction, where 
full-thickness skin grafts from areas like the 
postauricular, preauricular or supraclavicular  
regions are preferred for their superior 

match, despite the inherent variation in skin  
characteristics across facial subunits.2 For larger 
defects, sites like the lateral thigh and trunk are 
invaluable donor areas due to their extensive  
surface area and low morbidity.3

However, even with an optimally selected graft, 
surgeons confront a fundamental and persistent 
geometric challenge: the application of a two- 
dimensional graft to the complex three-dimensional 
contours of the human body. This is especially 
problematic on highly curved surfaces such as the 
convexity of the nose and breast, the concavity  
of armpit or the compound curves of the scalp. 
Achieving conformity without compromising graft 
survival remains a central difficulty in recon-
structive practice.

This clinical challenge finds its base cause not in 
surgical technique, but in a fundamental principle  
of geometry defined by Carl Friedrich Gauss in 
his Theorema Egregium (Latin for “Remarkable 
Theorem”). This theorem establishes that the 
curvature of a surface is an intrinsic property. In 
simpler terms, “intrinsic” means the curvature is 
an immutable, fundamental characteristic of the 
surface itself, measurable by a theoretical being 
living on it without any reference to the outside 
world.

The profound implication of this theorem 
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is that curvature cannot be altered by bending 
alone. A flat plane has zero intrinsic curvature 
(Gaussian curvature, K=0), while a spherical shape 
has positive curvature (K>0). Gauss’s theorem  
proves that it is mathematically impossible to 
make a flat sheet conform to a curved surface, for 
example a nose (K>0) or an armpit (often K<0), 
without introducing distortion, compression,  
tension or tearing. The flat graft must either  
wrinkle (to accommodate excess material on a 
convex surface), bridge across a concavity (as it 
lacks the necessary material to fill the volume) 
or suffer from undue tension that jeopardises its  
survival (Table 1).

This article seeks to explain how Gauss’s  
Theorema Egregium, a fundamental theorem of 
differential geometry, provides the critical the-
oretical framework that explains the persistent 
clinical challenges of applying skin grafts to  
contoured anatomical surfaces. 

Theorema Egregium in a nutshell
Imagine trying to wrap a flat piece of paper 

smoothly around a soccer ball or flatten an 
orange peel onto a table. You will inevitably fail, 
forced to either stretch, tear or wrinkle the paper 
and orange peel. This is not a matter of skill but a  
fundamental geometric principle, as proven by 
Gauss in his Theorema Egregium.4

This theorem established that a surface’s  
curvature is an intrinsic property. This means its 
curvature is not defined by how it is bent in space 
but is an inherent property that can be measured 
entirely from within the surface itself. Gaussian 
curvature can be calculated through an analysis 
of a surface’s intrinsic geometry. This calculation  
relies solely on the first fundamental form, a 
mathematical object that encodes the metric 
properties (lengths and angles) measurable on 
the surface itself, thereby requiring no external 
frame of reference. This profound insight means 
a two-dimensional being, like an ant living on a 
surface, could determine if its world was flat, 
spherical or saddle-shaped by simply making  
precise measurements of lengths and angles, never 
needing a view from the outside. It also explains 
why transforming one surface into another is 
impossible without distortion: a sphere (positive 
curvature) cannot be flattened to a plane (zero 
curvature) without stretching or tearing, which is 
why every world map is inherently flawed. This 
principle has direct, real-world consequences. In 
fields like surgery, it explains why a flat skin graft 

cannot perfectly cover a curved wound without 
being stretched, cut or folded to accommodate the 
mismatch in intrinsic curvature.

Relevance to skin grafting
A skin graft taken from a flat donor site (e.g., 

the thigh) is, in geometric terms, a flat sheet (K=0). 
The human body, however, is made of complex 
curves (K>0, K=0 or K<0) (Figure 1). The geometric  
principles of Gaussian curvature have direct and 
profound implications for the practice of skin 
grafting. When a surgeon applies a flat graft,  
possessing zero curvature (K=0), to a body surface 
with positive curvature (K>0) such as the tip of a 
nose or patella, a fundamental mismatch occurs. 
The graft contains an excess of surface area relative  
to the convex recipient site, inevitably leading to 
clinical complications like puckering, wrinkling 
and tenting as the extra material folds upon itself. 
To counter this, surgeons must employ strategies 
such as meshing the graft or creating darts along 
its edges, which introduce controlled expansion 
and allow the flat sheet to better approximate a 
curved form.

Conversely, applying a flat graft to a concavity 
with negative curvature (K<0), such as the palatal  
rugae region or armpit, presents the opposite 
problem. Here, the graft has insufficient surface 
area to span the saddle-shaped void, resulting in 
the graft bridging across the wound and failing  
to contact the deepest parts of the bed. This may 
lead to graft necrosis due to poor adherence and 
compromised blood flow from excessive tension.  
In these cases, surgeons often rely on quilting  
sutures and specialised bolster dressings to 
mechanically secure the graft into the concavity,  
or they may forgo a graft entirely in favour 
of a local flap that could better fill the three- 
dimensional defect.

The only geometrically straightforward scenario  
arises when grafting onto a surface with zero  
curvature (K=0), such as the thigh or anterior shin, 
where the flat graft meets a flat wound bed. In 
these cases, success depends solely on biological 
factors like wound bed viability, as the intrinsic 
geometries are perfectly matched. Ultimately, this 
geometric understanding reframes common graft 
complications not as surgical failures but as pre-
dictable encounters with immutable mathematical  
laws. This insight provides a rational framework 
for selecting and modifying reconstructive tech-
niques, guiding the surgeon to work in harmony 
with the body’s intrinsic geometry rather than 
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against it.

Surgical techniques as solutions
Confronted with the immutable geometric  

constraints described by Gauss’s theorem, sur-
geons have developed a repertoire of techniques 
specifically designed to mitigate the mismatch 
between flat grafts and curved surfaces. The  
practice of using meshed skin grafts5 represents 
a direct mechanical solution, by introducing a 
systematic pattern of controlled expansion and 
breaks in the graft’s continuity, enabling a flat 
sheet to conform to complex three-dimensional  
convexities or concavities. Importantly, it 
achieves this without creating excessive levels of 
tension, which could compromise blood flow and 
lead to graft failure, or “bridging”, where a graft 
spans a depression without adhering to its base. 
For more localised deformities and to minimise 
geometric mismatch, surgeons use various local 
flaps. Techniques including Z-plasties,6 V–Y flaps7 
and rotation flaps8 serve as sophisticated methods  
of redistributing and reorienting the intrinsic 
curvature and tension of the tissue. Rather than 
importing flat tissue, these techniques work by 
strategically incising and mobilising the patient’s 
own adjacent skin, effectively “borrowing” from 
well-curved, lax areas to fill a defect. This approach 
maintains the native geometric and mechanical  
properties of the tissue, ensuring better contour, 
colour match and vascularity. Moreover, modern 
advances in regenerative medicine are pushing 
the boundaries of this geometric challenge. The 
development of bioengineered skin substitutes9 
and 3D bioprinting10 represent the cutting-edge 
technology. This approach combines additive 
manufacturing with computational modelling to 
create grafts that are pre-shaped to each patient’s 
surface anatomy. The goal is to engineer grafts 
whose built-in curvature closely matches that 
of the defect site, ensuring a perfect fit between 
graft and host. By doing so, it directly addresses 
the fundamental geometric mismatch that limits 
the success of traditional flat grafts.

A bridge between geometry and 
surgery

The persistent challenge of achieving skin graft 
conformity demonstrates that core principles of 
differential geometry are not merely theoretical  
but are directly operationalised in surgical  
practice, providing a foundational framework 

for developing effective clinical techniques. The 
clinical success of a surgical technique is often 
determined by its ability to manage geometric 
mismatch. Gauss’s theorem provides the essential  
framework for understanding this, explaining why 
methods that accommodate intrinsic curvature  
(e.g., meshing, local flaps) succeed, while those that 
ignore it risk failure. Thus, the theorem elevates  
surgery from a trial-and-error craft to a principle- 
based discipline. The combination of geometry 
and surgery is foundational to next-generation 
reconstruction. 

This framework also points toward a new  
paradigm of mathematically guided reconstruc-
tion, assisted by artificial intelligence (AI). Future 
progress may depend on AI and computational 
modelling capable of quantifying defect-specific  
Gaussian curvature, enabling automated pre- 
operative analysis, predictive simulation of 
graft behaviour, and optimisation of graft 
design through precision meshing, perforation  
architecture or curvature-matched bioengineered 
materials. These developments raise important  
research questions, including whether AI- 
derived curvature mismatch indices may serve 
as quantitative predictors of graft success, 
whether machine learning could identify optimal 
graft expansion patterns and whether patient- 
specific digital twins could enable real-time  
surgical planning and outcome prediction.

Importantly, this shift also carries educational 
implications. If geometry and computational 
modelling fundamentally govern reconstructive  
success, then understanding intrinsic curvature,  
biomechanical modelling and AI-assisted plan-
ning may become essential components of next- 
generation surgical training. By integrating geom-
etry, AI and surgical innovation, reconstruction  
may evolve from a largely experience-driven 
practice toward a predictive, data-driven and 
quantitatively guided discipline. In this context, 
the convergence of mathematics, AI and surgery 
may represent not merely a technical refinement 
but a conceptual transition toward precision 
reconstruction.

Conclusion
Gauss’s Theorema Egregium is a lived reality in 

the daily practice of skin grafting. The persistent 
challenge of applying a flat graft to a curved 
wound bed is not a mere technical limitation 
but a direct manifestation of this fundamental  
geometric truth. Embracing this interdisciplinary  
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perspective is crucial for advancing the field 
of reconstructive plastic surgery. By formally  
recognising these geometric constraints, we can 
foster a new wave of innovation aimed at working  
in harmony with, rather than against, the body’s 
topography. Understanding Gauss’s Theorema 

Egregium may drive the development of intelli-
gent graft design, the integration of computational 
modelling and AI-assisted planning to pre-empt 
curvature conflicts, and the creation of advanced 
biomaterials that can be engineered with pre- 
contoured shapes.

Table 1: Gaussian curvature in human body surface and its surgical relevance for skin grafting. 

Gaussian 
curvature

Geometric 
description

Key property Test Examples
Implication for 
skin grafting 

Positive (K>0)
The surface is 
sphere-like or 
dome-like

Surface curves 
away from a  
tangent plane 
in the same 
direction in all 
directions

If you draw a 
small circle 
on the surface 
around the 
point, the  
circumference  
of that circle  
will be smaller 
than 2πr (the  
circumference 
of a circle of the 
same radius on a 
flat plane)

Tip of nose,  
cranial vault, 
scalp, fingertip, 
breast, elbow, 
patella

Graft usually 
conforms well; 
minimal  
distortion;  
favorable take 
due to smooth  
draping over 
spherical/
rounded 
surfaces

Zero (K=0)
The surface is  
flat or cylinder- 
like

The surface 
curves away 
from a tangent 
plane in exactly 
one direction 
(cylinder) or not 
at all (plane)

If you draw a 
small circle on 
the surface, the 
circumference 
will be exactly 
2πr

Forehead, cheek, 
neck, chest,  
forearm, shin, 
thigh 

Grafts conform 
adequately; 
relatively low 
tension; healing 
predictable but 
contracture risk 
if over positive 
Gaussian  
curvature area

Negative (K<0)
The surface is 
saddle-like

The surface 
curves away 
from a tangent 
plane in  
opposite 
directions

If you draw a 
small circle on 
the surface, the 
circumference 
will be larger 
than 2πr

Inner ear, 
nasal bridge, 
palatal rugae, 
buccal sulcus 
(oral), armpit, 
thumb-index 
web space

Grafts prone  
to tension,  
wrinkling or  
contraction; 
often requires 
local flaps, 
Z-plasty or tissue 
expansion to 
achieve durable 
coverage
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Figure 1: Geometric challenges of skin grafting on different skin surfaces. 
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The canary in the coal mine: 
inequitable healthcare for those living 
with multimorbidity in Aotearoa New 
Zealand
Anna Askerud, Eileen McKinlay, Fiona Doolan-Noble

abstract
New Zealand’s 2001 Primary Health Care Strategy set a bold goal of reducing health inequities through a population health approach 
with innovative models of care and a revised funding framework. Twenty-five years later, significant disparities persist. This paper 
utilises recent literature alongside a case study derived from a recent evaluation of a long-term conditions programme in primary 
care. The evaluation found significant barriers to a successful model of care. These included a generic user-pays model that did not 
accommodate low health literacy, poverty-related constraints, geographic isolation, disability or the need for culturally safe care.  
System-level obstacles such as complex referral pathways, inadequate training, insufficient resourcing and static funding mechanisms 
further entrenched inequity. 
The article concludes that persistent inequities for some groups in Aotearoa New Zealand demonstrate that innovative programmes 
alone cannot overcome structural, resourcing and policy deficits. A fundamental reorientation of primary healthcare funding and 
design that integrates socio-economic, cultural, environmental, commercial, digital and geographical determinants is required. 
Embedding cultural safety to honour the diversity in our communities, along with an appropriate allocation of resources for primary 
healthcare in both rural and urban settings, is necessary to work towards equitable health outcomes in Aotearoa New Zealand.

P rimary healthcare, a component of the 
wider healthcare system, has long been 
established as a key driver of a population’s 

health status. The World Health Organization has 
recently defined primary healthcare as a mech-
anism to provide equity and optimum health  
outcomes through a whole-of-society approach. 
This is achieved by addressing individuals’ needs 
early in the continuum of care.1 Those living 
with a long-term condition or multiple long-term  
conditions make up a considerable proportion of 
those receiving primary healthcare as they seek 
regular health support, require repeat prescrip-
tions or medication reviews and require help with 
health exacerbations.2 Aotearoa New Zealand is 
considered to have a strong primary healthcare 
system, with health indicators among the high-
est in Organisation for Economic Co-operation 
and Development (OECD) countries.3 Despite this, 
health inequities persist, particularly for Māori 
and those most likely to have multiple long-term 
conditions.4

The 2001 Primary Health Care Strategy (PHCS) 
was considered innovative and inspiring when 
it was released. It had a key goal of achieving 

equity in health outcomes for all New Zealanders 
and included a significant change in how  
primary healthcare was organised and funded.5 
Strong government leadership at the time meant 
significant reforms in how primary healthcare 
was delivered and this led to an early commit-
ment to equity approaches.6 Along with the goal 
of improving equity through a population health 
approach, the PHCS introduced capitation pay-
ments, rather than a fee for service, to encourage 
general practices to adopt a systems-based health 
approach and incorporate new ways of working 
with a focus on preventative health strategies. 

Primary healthcare in 2026—how 
far have we come?

In 2026 it is clear that the PHCS has not achieved 
many of its goals, particularly that of ensuring 
equity of outcomes. According to the inverse 
care law, in health systems influenced by market 
forces, individuals with the greatest health needs 
are often those with the least access to appro-
priate care.7 In Aotearoa New Zealand, those 
for whom the system was originally designed— 
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primarily the socio-economically advantaged and 
culturally dominant groups—continue to expe-
rience the most favourable health outcomes.5,8 
Since the inception of the PHCS, limited funding 
has been spent on developing the primary care 
system to account for the social determinants of 
health and the increasing diversity in Aotearoa 
New Zealand society. This has meant many of 
the programmes established to reduce inequities 
have not achieved their aims.9 The original (2002) 
capitation funding formula meant that general 
practices received a set amount of funding per 
enrolled patient each year. This was based on sex 
and age as determinants of health. In 2026, this 
will be updated to include multimorbidity, rurality 
and socio-economic deprivation,10 but continues 
to exclude ethnicity as a health determinant. This 
means Māori and Pacific health providers will 
continue to be disadvantaged, despite Māori and 
Pacific peoples having a recognised higher burden 
of disease.9 

Equity in primary healthcare
Despite the absence of ethnicity-based capitation  

funding, the PHCS has consistently emphasised 
equity, particularly for Māori. Repeated analyses of 
the New Zealand Health Survey indicate that this 
focus has yielded only marginal improvements 
in health outcomes for Māori and Pacific peoples, 
who continue to experience the poorest health 
indicators in Aotearoa New Zealand.11 While 
recent life expectancy data show a relatively 
greater increase for Māori compared with other 
ethnic groups, overall disparities persist.12 Māori, 
Pacific peoples, individuals with disabilities and 
rural communities continue to face disproportion-
ately high rates of morbidity and mortality.13–15

Impact on Māori
An extensive review of the Aotearoa New  

Zealand health and disability system in 2020 
found entrenched inequities and a fragmented 
health system, which impacted vulnerable 
groups.16 This had already been noted in the 
2019 Waitangi Tribunal report, which suggested 
that the PHCS had failed to meet the Crown’s  
obligations under Te Tiriti o Waitangi.17–19 Reidy 
et al. found that entrenched ways of working 
and embedded structures constrained reforms in  
primary care, which could have improved access 
to primary healthcare.9 Crengle et al. suggests 
that Māori are more likely than non-Māori to 
live rurally or remotely and are more likely to 
live with socio-economic deprivation.8 More-

over, Māori people live shorter lives, and with 
higher morbidity than their urban counterparts.  
Significantly, Māori have 60% higher rates of 
ambulatory-sensitive hospitalisations, which is an 
indicator of poor access to primary healthcare.8,11 

Models of care for long-term conditions
The PHCS also encouraged the development 

of different models of care to reduce inequity. To 
facilitate different models of long-term conditions 
management, the funding model Care Plus was 
established in 2004 to provide extra funding for 
long-term conditions care in general practice. 
There was a quick uptake, and by 2006 80% of gen-
eral practices were accessing Care Plus funding.20 
Almost 20 years later, primary health networks 
(PHNs) were encouraged to use Care Plus funding in 
more innovative ways to explicitly address ineq-
uity of outcomes for Māori.21,22 Historically, robust 
evaluation of innovations derived from funding 
streams has been limited, therefore evidence of 
their ability to reduce inequities in health out-
comes is scarce; however, in relation to client-led 
integrated care (CLIC) this was able to be under-
taken (see Box 1).

Implications and future directions
There is appeal in implementing alternative 

models of care, such as CLIC, to support people 
with long-term conditions to self-manage their 
health and thus lessen the need for expensive 
interventions at the secondary care level. CLIC’s 
implementation, though well intentioned, did not 
achieve its intended outcomes.

Addressing the enduring consequences 
of the inverse care law

The inverse care law persists, as do the  
inequities (social injustices) that are the outcome 
of a health system that fails to address these  
inequities.5,7,8 The CLIC model was based on a 
Western model of health focussed on the individual, 
and did not consider Te Ao Māori (a Māori world-
view). Neither did it encompass Pacific models of 
health or the challenges for those with a disabil-
ity. The geographic consequences of rurality were 
also unaccounted for in the support and referral 
systems for those living with health and social 
complexity.23 This meant CLIC did not engage 
those most affected by multiple long-term condi-
tions and their consequences.

Achieving equity
The literature is clear that to achieve equity,  
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people require personalised and different 
approaches as well as distinct resources to 
achieve equitable health outcomes.17,24 There is 
no “one size fits all” of care, particularly for those 
with multiple long-term conditions. Graham and  
Masters-Awatere25 suggest that new models of 
health can result in alternate ways of achiev-
ing health. For example, in Aotearoa New  
Zealand, health may be understood through the 
lens of whānau (family) rather than individualised 
care. Prioritising whakawhanaungatanga, the 

building of relationships, and continuity of care 
are important considerations of successful long-
term conditions care. In Aotearoa New Zealand, 
the consideration of Te Ao Māori, mātauranga 
Māori (Māori knowledge) and tikanga (correct  
protocol) are also important and are an important 
foundation of culturally appropriate care models. The 
Public Health Advisory Committee (PHAC) released 
their report in August 2025, which acknowledges 
that equitable health outcomes are essential for 
a strong, cohesive community and economy and  

Box 1: Client-led integrated care (CLIC)—a case study of an innovative model of long-term conditions management.

CLIC: an innovative model

CLIC, a regionally developed long-term conditions programme, was developed using Care Plus funding in 2017 by 
the southern primary health network (WellSouth) situated in Otago, Aotearoa New Zealand.22 Evaluative research 
of CLIC between 2019 and 2022 used mixed methods, combining data from a self-report questionnaire with partic-
ipant observation and semi-structured interviews of patients, whānau and healthcare providers. Analysis focussed 
on demographic coverage, service uptake, funding alignment and culturally safe practice. CLIC was implemented 
because the primary health network felt that existing Care Plus funding was unequally distributed across the  
district and they wanted an equitable, holistic long-term conditions programme in their 83 general practices. CLIC 
was realised (alongside other innovations) as part of the Health Care Home model. It was envisioned as a structured, 
person-centred, collaborative model of care supporting patient self-management. CLIC was a standardised model 
of care that resulted in different amounts of funding for the practice and care provision depending on a “score” 
derived from an annual comprehensive health assessment completed with the patient.

Did it achieve equity?

Unfortunately, despite extra funding given for enrolling Māori and Pacific people into the programme, CLIC did not 
address their cultural needs or those of some rural people, and many did not sustain their engagement in CLIC. 
General practice participants felt that the initial rollout of CLIC did not consider the capacity, culture or resources of 
each practice. Although it was unsustainably onerous to administer and participate in CLIC, it worked well for those 
already connected with their practice and those who had the resources and capacity to self-manage. Larger general 
practices who had a legacy of a structured long-term conditions programme utilising Care Plus funding were able 
to more easily incorporate CLIC into their practices. This meant CLIC did not reduce inequity across all practices as 
intended. CLIC in rural settings did not account for distance from support, and in urban settings marginalised  
people were not deliberately prioritised. 

Was the focus right?

The focus of CLIC was not on those with the greatest ability to benefit from enhanced care, but instead higher 
levels of funding and support was offered to the frail elderly who scored higher in the annual health assessment. 
Many of the frail elderly, who were provided with increased self-management support, were unable or unwilling to 
engage in this due to their frailty. Integration of CLIC with secondary care services was not fully developed and the 
programme did not consider the non-health services such as needs assessment and disability support that people 
needed or were already engaged with in their local communities. 

Did patients and staff engage?

The programme also suffered from poor “buy in” from both patients and health professionals as the rollout of CLIC 
did not consider change management principles. It was not well explained and in contrast with Care Plus, which 
was free, CLIC services to patients were billed and therefore there was no financial incentive to join or sustain 
engagement. Workforce development and availability of health professionals, particularly in rural areas, was  
limited, and this was compounded by the COVID-19 pandemic. As a whole, these factors reduced some practices’ 
ability to fully engage with CLIC and there was limited collaboration between different disciplines. There was also 
only partial consideration of the unregulated workforce and whānau contribution to patient care.23 
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suggests that in Aotearoa New Zealand these 
should be guided by Te Tiriti o Waitangi. This 
report outlines a solid blueprint for the future, 
focussing on adjusting exisiting economic structures 
to provide equitable access to health resources so 
all New Zealanders may have access to a healthy 
life and future as mandated in the Pae Ora (Healthy  
Futures) Act (2022).26 

Changing existing structure to support 
new models of care

The evaluation of CLIC found that participating 
general practices knew different ways of working 
with their population were required due to wid-
ening diversity and cultural, social and political 
needs, but they felt ill prepared and underfunded 
to cater for this complexity. They were also aware 
of the inequities inherent in the system structure, 
but had few resources or the required workforce 
to address these effectively. General practice 
participants in the CLIC evaluation had wanted, 
through CLIC, to provide a structured and more 
holistic model of care that was team based. They 
also sought to provide better support for people 
to self-manage their health conditions so people 
felt more in control, as well as reducing reliance 
on healthcare, and they wanted to deliver a more 
sustainable primary healthcare system.23

Rural and Kaupapa Māori services 
provide examples of innovation

The CLIC study included a rural general  
practice, which had a legacy of successful  
long-term conditions programmes. They further 
developed CLIC to suit their practice population 
and subsequently experienced a high level of  
commitment to the programme with those who 
were already engaged with the practice.23 This 
showed CLIC, if tailored to suit the needs of a 
community and with patient and practice engage-
ment, could be a successful care model. 

Although no Kaupapa Māori services were 
included in the sample of CLIC practices, we know 
that Kaupapa Māori organisations proved in the 
pandemic years that they are connected with 
their communities and can provide accessible and 
acceptable care to some of the most vulnerable 
and disenfranchised people in our communities.24 
There are many other interventions and models 
of care developed from a Te Ao Māori worldview 
and Indigenous knowledge around Aotearoa New 
Zealand. These services have been designed or 
co-designed with Māori, are delivered by  
Māori and have proven to be mana enhancing—

empowering people’s self-care and improving 
wellbeing.14,27,28 Rolleston et al.14 suggests that 
there is a disconnect between evidence of effec-
tiveness for Kaupapa Māori programmes and 
the funding and support that should follow these 
successful models. This has meant that these pro-
grammes have not been sustainable. Significant 
structural change in how primary healthcare 
is delivered could be extended to provide more 
equitable care and models of care not only for 
Māori but for those living rurally, Pacific peoples 
and those with disabilities. 

Flexibility in funding for multimorbidity 
care

One of the key motivations for establishing 
CLIC was the unequal distribution of Care Plus 
funding across the district. Care Plus funding 
was used extensively by some practices, usually 
the larger general practices, to support those 
with long-term conditions. The PHN found that 
this funding was utilised minimally or not at 
all by other general practices. The evaluation of 
CLIC revealed that unfortunately this inequitable  
funding distribution continued under CLIC. Due 
to greater resources and therefore an increased 
ability to implement and resource CLIC, some 
large and well-resourced general practices were 
able to enrol large numbers of people. Smaller 
practices were slow to incorporate CLIC into their 
clinical work with existing staff resources and as a 
result enrolled fewer numbers and subsequently 
received less funding.23 The more recently intro-
duced “Journey to Wellbeing Huarahi Ora” model 
from Health New Zealand – Te Whatu Ora may be 
successful in providing a set of guiding principles 
for health providers and communities to design 
long-term conditions programmes that aspire 
to be culturally safe, meaningful, accessible and  
sustainable.21 It is hoped this will avoid past expe-
rience where innovative long-term conditions 
programmes incorporating interprofessional 
teams have not been sustainable due to poor or 
short-term funding and/or have not been audited 
for consistency or evaluated, particularly around 
their ability to produce equitable outcomes. 

An inherent barrier to equity is the fee for  
service co-payment, which has steadily risen as 
general practices struggle to manage costs with 
static public funding. The capitation funding 
model has not led to sustainable innovation in  
primary healthcare due to the entrenched structures 
and limitations inherent in the system.9 Reidy et 
al. suggest this is because primary healthcare in 
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Aotearoa New Zealand has retained an episodic 
care mindset, even though capitation as a funding 
model was meant to encourage planned care, par-
ticularly for long-term conditions care.9

Conclusion
A strong and well-funded Te Tiriti o Waitangi–

led primary health system could reduce inequity 
and result in better population health, lower rates 
of avoidable hospitalisations and less healthcare 
spending. While the PHCS was grounded in the 
intention to improve equity through population 
health funding delivered via PHNs, structural  
limitations, inconsistent funding and lack of  
cultural alignment have hindered the vision. 
The evaluation of CLIC, an innovative long-term  
conditions programme, identified key equity  
barriers, namely funding allocation, structural 
constraints limiting innovation and suboptimally 
applied programmes, particularly for Māori, 
Pacific peoples, rural populations and those living 
with disabilities. These factors warrant targeted 
attention in the future development of long-term 
condition frameworks and highlight the limita-
tions of applying universalised models in a diverse 
and complex Aotearoa New Zealand context. 

To advance equity in primary healthcare, 
models must be explicitly grounded in Te Tiriti 
o Waitangi, recognise the realities of the social 
determinants of health and embed Te Ao Māori, 
mātauranga Māori and tikanga as foundational 
principles. Equitable care requires deliberate 
redistribution of resources to fill service delivery  
gaps in rural and remote settings, co-design 
with communities and representation of diverse 
groups and the dismantling of entrenched power 
structures that exclude marginalised voices from 
policy development. These are all strategies  
suggested by the PHAC report, Determining our 
Future (2025).26

A future-focussed system must resist a homo-
genised approach and instead support a diverse, 
team-based and community-embedded approach 
to primary healthcare. Authentic commitment has 
meant that this has been achieved in other parts of 
the world. Sustained and meaningful investment 
in primary care, as a frontline of intervention 
for health and wellbeing, is essential for achiev-
ing health equity in Aotearoa New Zealand. Only 
through honouring Te Tiriti and centring whānau 
and people, not the system, can we realise a truly 
just and inclusive health future.
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A rare benign tumour—granular cell 
tumour of the larynx
Mengqi Yuan, Novell Teoh, David Vokes, James Sanders

Granular cell tumours (GCTs) are usually 
benign neoplasms, believed to originate 
from Schwann cells. They can occur in any 

part of the body, with approximately 50% arising 
in the head and neck region, and 3–10% of cases 
involving the larynx.1,2 Adults have a 5–16% risk 
of multifocal disease, with higher rates reported 
in patients with respiratory tract involvement.2,3 
The mean age at diagnosis is 45 years, with a 
slight female predominance (female-to-male ratio 
of 3:2).1 Malignant GCTs are very rare, but when 
present they tend to metastasise and carry a poor 
prognosis.2 We present a case of this rare tumour 
and discuss its management in the New Zealand 
context.

Case
A 42-year-old woman was referred to the ear, 

nose and throat outpatient clinic with a 1-year  
history of dysphagia and dysphonia, with no 
weight loss. Head and neck examination was 
unremarkable. Endoscopic evaluation revealed 
a smooth, white mass over the right arytenoid. 
Contrast-enhanced computed tomography (CT) of 
the neck demonstrated a solid, well-defined 1cm 
lesion just superior to the arytenoid cartilage, 
with no abnormal cervical lymphadenopathy.

The patient underwent laryngoscopy and biopsy. 
Histology confirmed a GCT without malignant  
features. Pseudoepitheliomatous hyperplasia of 
the squamous epithelium was noted, and S100 

immunostaining was strongly positive in the 
granular cells. Given the small biopsy sample, a 
sinister lesion could not be absolutely excluded.

The patient proceeded to definitive excision 
with CO2 laser. The lesion was excised from 
the arytenoid cartilage, and Kenacort A40 was 
injected locally at the surgical site. Histology 
revealed the tumour extended to a cauterised 
deep and peripheral margin that was located at 
the posterior glottic commissure. The risks of 
posterior glottic stenosis were discussed, and 
the patient preferred initial monitoring. This 
approach was also supported by the very low risk 
of laryngeal recurrence reported in the literature, 
with recurrence rates reported to be less than 
2% in all cases, including in cases with positive 
margins.2 The patient was followed up in similar 
manner to an early treated glottic malignancy, 
2-monthly for 4 months, then 4-monthly. Recur-
rence was identified with clinical follow-up and 
CT at 18 months post-operatively. The case was 
reviewed at a head and neck multidisciplinary 
meeting, with advice sought from a subspecialist 
laryngologist out of the region. After discussion 
with the patient, the decision was made to  
proceed with re-excision. The patient underwent 
CO2 laser excision with intraoperative frozen  
section and post-cricoid advancement flap (Figure  
2). Frozen sections were negative for residual 
tumour. Two weeks later, she returned to theatre 
for injection of Kenacort A40 and topical mitomy-
cin to reduce fibrosis. At 4 months post-operatively, 

Figure 1: Granular cell tumour (GCT) indicated by arrow, at presentation.
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the operative site had healed well and there was 
no evidence of recurrence (Figure 3). The patient’s 
voice improved after the initial excisional biopsy 
and remained stable after thereafter. The patient 
is under ongoing clinical surveillance.

Discussion
Eighty-five percent of GCTs present with dyspho-

nia.2 Other symptoms include dysphagia, cough,  
haemoptysis, dyspnoea and stridor.1,2 Endoscopi-
cally, lesions are typically firm, polypoid or nodular,  

and range in colour from yellow to grey or white. 
In adults, about 50% of GCTs arise from the 
true vocal fold, 11% at the arytenoid region and 
5% at the posterior commissure.2 Children are 
more likely to get subglottic involvement.1 Mur 
et al. reported that 49% of paediatric GCTs were  
subglottic.4 These findings suggest that a cautious 
approach may be warranted for GCTs in children, 
as subglottic involvement may increase the risk  
of airway obstruction.

Diagnosis of a GCT requires a biopsy. Characteris-
tic histological findings include large polygonal cells 

Figure 2: A) Recurrent GCT marked by arrow, B) GCT excised and C) reconstruction with post-cricoid flap.

Figure 3: Appearance of surgical site at 2 weeks post-operatively (left), and 4 months post-operatively (right).
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with eosinophilic granular cytoplasm. Pustulo- 
ovoid bodies of Milian present in 66–76% of 
cases, and pseudoepitheliomatous hyperplasia are  
present in 33–65% of cases. Immunohistochemistry  
is strongly positive for S100 and CD68. Eleven  
percent of cases are initially misdiagnosed as  
squamous cell carcinoma.2 Although generally 
benign, GCTs may show features such as infiltra-
tive growth, perineural invasion and vascular  
invasion.3 Mobarki et al. reported that 2–11% 
of GCTs of different anatomical sites (including 
larynx) could be classified as malignant, with  
distant metastasis occurring in approximately 2% 
of cases.3,5,6

There is no established treatment guideline for 
GCTs. Surgical excision is the primary treatment 
option, as GCTs are generally resistant to radio-
therapy and chemotherapy. A systematic review 
of 200 patients found 70% of patients received 
simple surgical excision. Additional surgical treat-
ment included laryngectomy, tracheostomy, neck 

dissection, tracheal resection, pharyngectomy 
and cricothyrotomy. Four patients received  
radiation and three received chemotherapy; half 
had malignant disease.2 

Reported recurrence rates range from 2% over-
all, with average follow-up time of 36 months, 
to as high as 20% in GCTs excised with positive 
margins at other anatomical sites.2,3 In paediatric 
patients, recurrence has been reported in 15% of 
cases with a median follow-up time of 12 months.4 
Long-term follow-up is therefore essential to 
detect recurrence early, as it will reduce func-
tional compromise from bulky lesions requiring 
more aggressive surgery.4,7–13 In summary, GCTs in 
the larynx are rare and there are no current treat-
ment guidelines. Although typically benign, they 
can affect laryngeal function and carry a risk of 
recurrence if not completely excised. Careful sur-
veillance is therefore essential for early detection 
and to facilitate timely surgical intervention and 
minimise long-term functional morbidity.
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Minimally invasive repair of 
oesophageal perforation: a case 
report
Priyal Patel, Rukshan Ranjan, Mathew Morreau

A 42-year-old, previously well, male presented  
acutely following sudden-onset vomiting 
associated with severe epigastric pain radi-

ating to his back. He was febrile but hemodynam-
ically stable, with raised inflammatory markers 
and an elevated lactate. A computed tomography 
(CT) scan confirmed a distal thoracic oesophageal 
rupture with a large left hydropneumothorax. 

Initial management at Nelson Hospital included 
resuscitation; intubation and broad-spectrum 
intravenous antibiotics, piperacillin/tazobactam; 
and antifungal therapy, fluconazole. A 32Fr left 
chest drain was inserted, immediately draining 
1,000mL of food-contaminated brown fluid. He 
was transferred to Christchurch Hospital with 

intensive care unit–support via fixed-wing air 
transfer and proceeded to operative management 
the same day. He underwent laparoscopy, gastros-
copy and video-assisted thoracoscopy. Time from 
presentation to transfer and then surgery was 
approximately 10 hours. 

Method
Gastroscopy was performed first to identify 

the defect and distance from hiatus. This step is 
critical, as the length of the mucosal defect may 
extend beyond what is visible externally due to 
mucosal splitting beneath the adventitia. 

Laparoscopy was then performed using a  

Figure 1: Non-contrast coronal computed tomography scan still with arrow showing gas and fluid around the  
oesophagus, extending into the left pleural space.
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standard hiatus set up. The phrenoesophageal 
ligament was divided to access the mediastinum, 
allowing mobilisation and improved visualisation  
of the lower thoracic oesophagus. The defect was 
identified in the distal thoracic oesophagus with 
clear exposure of the entire mucosal edges. Primary  
repair was performed using a two-layer technique,  
with the mucosa closed first, followed by muscu-
lar layer with 2-0 absorbable V-LocTM sutures.

Extensive intrathoracic contamination was 
encountered. Thorough wash-out and suction 
were performed laparoscopically as well as tho-
racoscopically, removing significant food debris. 
Thoracoscopic access was achieved using the 
existing chest drain site and two additional ports, 
facilitating effective clearance of contamination 
between the thoracic and abdominal fields.

Gastroscopy was repeated to perform a leak 

Figure 2: Oesophageal defect seen inferior to the hiatus, atraumatic forceps lifting the superior defect margin.

Figure 3: V-LocTM closure of defect. 
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test and deploy an oesophageal stent to buttress 
the repair. The stent was secured laparoscopically  
using Vicryl RapideTM sutures proximally. An 
omental patch was then used to cover the defect 
with V-LocTM. A feeding jejunostomy was then 
placed laparoscopically. As contamination was 
confined to the chest, only chest drains were 
placed. 

Post-operatively, the patient was managed 

in the intensive care unit for observation. His 
recovery was uncomplicated. Chest drains 
were removed, and he was discharged on post- 
operative day 10 on a fluid diet. Four weeks later, 
he returned electively for stent removal under 
general anaesthesia with gastroscopy. The stent 
was easily removed, with dissolution of the Vicryl 
RapideTM suture. He progressed to a normal diet 
within 48 hours, and the feeding jejunostomy was 

Figure 4: Follow up gastroscopy deploying fully covered 18mm Niti-STM oesophageal 10cm-long stent.

Figure 5: Suturing stent to oesophagus with Vicryl RapideTM to prevent migration. 
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removed at 6 weeks.

Discussion
Boerhaave syndrome is a spontaneous full- 

thickness oesophageal rupture resulting from 
forceful vomiting against a closed upper  
oesophageal sphincter. Although rare, it carries  
significant morbidity and mortality if not 
promptly recognised and treated due to rapid 
progression to mediastinitis, sepsis and multi- 
organ failure.1

Traditional management has favoured thora-
cotomy and laparotomy, particularly in unstable 
patients with gross contamination.1 However,  
evidence from oesophageal cancer surgery 
demonstrates that minimally invasive techniques 
are associated with reduced post-operative com-
plications, faster recovery and reduced morbidity 
compared with open surgery.2 These principles 
can be extrapolated to Boerhaave syndrome in 
selected patients, particularly those diagnosed 
early and treated within 24 hours who remain 
physiologically stable.

This case demonstrates the feasibility and safety 
of a minimally invasive approach in managing  

spontaneous oesophageal perforation. Successful  
management relied on early diagnosis, rapid 
resuscitation and timely transfer to a tertiary 
centre with access to specialist upper gastroen-
terology services. This reflects the importance of 
collaborative multidisciplinary care and effective 
regional-tertiary referral pathways. 

A 2019 literature review identified only 48 
reported cases managed using minimally invasive 
techniques, all described in case reports.1 Primary 
suture repair was the most common intervention 
(60%), with an overall mortality of 8.3%. Another 
systematic review including case reports and 
cohort studies reported success rates of up to 
98% for thoracoscopic approaches, although the 
evidence remains limited and heterogeneous.3 
Reported mortality for Boerhaave syndrome 
overall ranges from 10 to 50%.4,5

Given the rarity of this condition, high-quality 
comparative studies are limited. Nevertheless, 
this case adds to the growing body of evidence 
suggesting that minimally invasive repair,  
combined with effective contamination control 
and multidisciplinary management, can be a safe 
and effective option in carefully selected patients. 
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Antibiotics and dental pain: 
addressing the gap between symptom 
management and definitive care 
Jacqui Frizelle, Yolin Govender

Dear Editor, 
Prescribing decisions are usually guided by 
a clear diagnosis and linked to a definitive 

treatment plan. When it comes to dental pain, 
however, antibiotics are often prescribed without  
a confirmed diagnosis or clear pathway to defin-
itive care.1 Limited access to dental services may 
contribute to this, with many patients present-
ing to medical general practitioners (GPs) for  
management of dental pain. This raises concerns 
that antibiotics may sometimes be used in place 
of definitive dental treatment and highlights the 
need to consider how this issue can be better 
managed. 

Within oral health services, a recurring  
pattern is observed whereby patients present 
to dental clinics weeks or months after initially  
seeking care from a GP for dental pain. Many 
report having received one or more courses of 
antibiotics, often with only temporary symp-
tomatic relief. In some cases, patients may not  
recognise the pain as being dental in origin, 
instead describing symptoms such as ear pain, 
sinus discomfort, facial pain or headache. After 
medical causes have been excluded, they may be 
advised that the pain could be dental in origin 
and prescribed antibiotics. When the symptoms 
settle, patients may feel that no further treatment  
is required and may not seek dental care.  
However, without definitive dental intervention,  
the underlying pathology remains and can  
continue to progress silently. Patients may later 
present with more advanced disease, including  
abscess formation, spreading infection or 
tooth loss, often resulting in further courses of  
antibiotics being sought during recurrent flare 
ups. Many of these outcomes may have been  
preventable with timely dental treatment. 

Most dental pain is odontogenic in origin, com-
monly arising from conditions such as irreversible  
pulpitis or apical periodontitis. These are localised  
inflammatory or infective processes confined to 
the tooth and surrounding structures, and they 

cannot be resolved with systemic antibiotics 
alone. Definitive management instead requires 
elimination of the source of infection through 
procedures such as caries removal and resto-
ration, root canal therapy, or extraction. Although 
antibiotics may provide temporary suppression of 
bacterial activity, they do not address the under-
lying cause and may delay appropriate treatment, 
potentially allowing disease progression.2–4 

Contemporary clinical guidelines are unequivo-
cal on this issue. Antibiotics should be reserved 
for cases where there is clear evidence of systemic  
involvement or spreading infection. Examples  
include cellulitis, diffuse swelling, trismus, lymph-
adenopathy, fever or malaise. In the absence of 
these features, prescribing antibiotics for dental 
pain alone is not indicated.5,6 Despite this, inappro-
priate prescribing remains common in primary 
medical care settings, often driven by diagnostic 
uncertainty, perceived patient expectations, or 
barriers to accessing urgent dental services. 

The implications of this practice extend beyond 
individual patient outcomes. Inappropriate anti-
biotic use contributes directly to the growing  
global burden of antimicrobial resistance (AMR), 
which the World Health Organization has  
identified as one of the leading threats to global 
health.7 Recent reports highlight that the misuse  
of antibiotics in outpatient settings, including 
for dental indications, remains a significant  
contributor in AMR.7,8 Although dentistry has 
made substantial progress in antimicrobial  
stewardship, antibiotic prescribing for odonto-
genic conditions within primary medical care 
remains an under-recognised area of concern. 

We acknowledge that GPs are often the first 
point of contact for patients experiencing dental  
pain, particularly in regions where access to  
dental care is limited or cost prohibitive. In such 
contexts, clinicians may feel pressured to provide 
immediate relief. However, empirical antibiotic 
prescribing in the absence of systemic involvement  
does not address the underlying cause and may 
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inadvertently contribute to patient harm. The 
most appropriate management in these situa-
tions is prompt referral to a dental practitioner,  
alongside supportive measures such as analgesia 
and clear patient education regarding the need 
for definitive treatment. 

This issue also highlights the importance 
of effective interdisciplinary collaboration in 
the management of patients with dental pain.  
Medical and dental practitioners each contribute 
distinct expertise, and optimal patient outcomes 
are best achieved when care is delivered through 
timely communication and appropriate referral  
pathways. Medical practitioners play an import-
ant role in initial assessment, analgesia and  
management of associated medical concerns; 
however, definitive treatment of odontogenic  
conditions ultimately requires dental assessment 
and intervention. Ensuring that patients can 
access dental care promptly, while maintaining 
close collaboration between medical and dental  
professionals, is likely to reduce unnecessary  

antibiotic use and improve patient outcomes. 
Addressing this challenge requires a multi-

faceted approach. First, continued education of 
non-dental clinicians regarding the appropriate 
indications for antibiotic use for dental conditions 
is essential. Second, improving access to urgent and 
affordable dental services is critical to reducing  
reliance on medical practitioners for dental pain 
and infection. Finally, strengthening antimicrobial  
stewardship frameworks across both medical and 
dental settings will help ensure that antibiotics 
are used judiciously and effectively. 

Ultimately, antibiotics should not be a surrogate  
for definitive dental treatment. Management of 
the source of infection, rather than temporary 
suppression of symptoms, is fundamental to 
appropriate patient care. Failure to address the 
underlying pathology compromises both individual  
patient outcomes and contributes to the broader 
public health challenge of antimicrobial resistance,  
an issue that requires urgent and sustained 
attention.7,8 
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Social media ban for under-16s in 
Aotearoa: is this the right way to 
support youth mental health?
Sarah Hetrick, Terryann Clark

Health professionals, researchers, teachers 
and parents have observed, with concern, 
increased mental health problems among 

teenagers.1 When Jonathan Haidt published 
The Anxious Generation, the idea that mobile 
phones and social media were driving this trend  
resonated widely. Popular culture has reinforced 
these fears, with the Netflix series Adolescence 
vividly portraying the risks of online life.

Proposals to ban social media for under-16-year-
olds in Aotearoa New Zealand, following the lead 
of Australia and now the United Kingdom, have  
been widely welcomed. While this may appear an 
intuitively appealing solution, careful examina-
tion of evidence and consideration of unintended 
consequences are required before Aotearoa adopts 
a similar approach. We agree change is needed; 
recent lawsuits in the United States of America (USA) 
and Mexico found major platforms deliberately 
designed addictive features and exposed young  
people to harmful content, which is unacceptable. 
Platforms must be held accountable. 

However, claims that social media is the  
primary driver of rising youth mental health 
problems require closer scrutiny. The rising rates 
of these problems appeared to predate the mass 
introduction of social media1 but intersected with 
increasing globalisation, changes in family struc-
ture, housing precarity, food insecurity, widening 
inequity, discrimination, political polarisation, 
war and climate change.2,3 Many studies fail to 
account for these broader social determinants 
and pre-existing risks.2

Much of the research evidence to date is 
cross-sectional and highlights associations, not 
causality.2,4,5 Where harms have been identified,  
they are typically small and replication studies  
show contradictory findings.4 For example, a 
widely cited study by Twenge et al. (2018) reported 
correlations accounting for less than 1% of the 
variation in depressive symptoms—or, in other 
words, 99.666% of the variation was explained 
by other factors.4,6 Research evidence also shows 

that there can be positive, as well as negative, 
effects.2,4,5 The impacts of social media on youth 
mental health indicators depend on time spent 
online, type of content, individual characteris-
tics and whether online activity displaces sleep or 
in-person relationships.2,7,8 The potential harms of 
social media should not be dismissed, and most 
young people are not naive to these concerns; 
however, the available evidence according to the 
Bradford Hill criterion for causality do not justify 
attributing increases in mental health problems 
primarily to social media. 

A recent Aotearoa select committee inquiry 
into online harms recognised the need for a  
comprehensive, multi-pronged response.9 Rec-
ommendations included strengthening liability 
for online harm, establishing an independent 
regulator, banning “nudify” apps and deepfake 
technologies, mandating algorithm transparency, 
restricting advertising, investing in education and 
research, and a social media ban for under-16s.9 
We agree with most of the recommendations— 
but have significant concerns about the unin-
tended consequences of a ban, particularly for 
young people’s mental health and access to 
support.

 While early data on the impact of the social 
media ban in Australia suggest some improve-
ments in parental perceptions of offline social 
interaction and parent–child relationships, 
a quarter of parents reported reduced social  
connection or peer support for their child, and 
a similar proportion reported their child shifted 
to less regulated or unregulated platforms.10 This 
echoes youth responses to the ban.11 In this way, 
despite positive intentions, a ban could increase 
isolation and vulnerability rather than reduce 
harm.12 

Social media can provide connection and sup-
port, with a role in developing and maintaining 
friendships on- and offline.2,5,12 Social media is 
also central to identity exploration and informa-
tion seeking, and may offer belonging and under-
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standing not experienced offline.4,5 The ReachOut 
survey in Australia found that 73% of young  
people accessed mental health support via social 
media, particularly those from marginalised 
groups.13 Similarly, the most recent Youthline ASB 
State of the Generation survey found that young 
people are concerned about social media and that 
nearly a quarter use social media to find people 
going through similar experiences.14 Given that 
rangatahi Māori experience constrained access 
to care and poorer mental health outcomes, 
increasing options for support is of significant 
importance.2,15

Young people are adept at circumventing age 
restrictions. Although most platforms ban under-
13s, a recent USA study found 64% of this group 
still use social media, with an average of three 
accounts each.16 Australian data indicate similarly 
high circumvention rates, with 80% of 8–12- 
year-olds continuing to use social media despite 
restrictions—54% using parents’ social media 
and 36% having their own accounts.17 This and 
data sovereignty concerns about age-verification  
technology highlight the complex social, ethical, 
technical and legislative issues in implementing 
such a ban. 

Mental health professionals also increasingly 
use digital platforms to “reach in” to young people 
who might not otherwise seek help, providing 
critical pathways to support for distress, mental 
health challenges and suicidality.18 These online 
strategies can be critical in facilitating young people 
into “real-life” conversations with families, health 
professionals and other trusted adults.

The central question is, therefore, how can we 
minimise the harms while preserving the bene-
fits of social media? Aotearoa already has strong 
foundations. This begins with accountability. As 
health professionals and parents, we should not 
accept digital environments designed in ways 
that expose young people to harm. Regulatory 
reform is needed to ensure safer platform design, 
stronger protections and greater transparency. 
In Aotearoa, this includes updating the Harmful 
Digital Communications Act 2015 and exploring 
additional regulatory levers, such as restricting 
harmful online marketing aimed at children and 

young people.
Education and capability-building are equally 

critical.12,19 Health professionals do not routinely 
ask about social media use, despite its importance 
in young people’s lives. We need to actively sup-
port young people and their families to develop 
digital literacy. Many parents feel ill equipped to 
navigate these conversations or manage risks. 
Co-designed resources can help whānau engage 
more effectively through organisations like Net-
safe and the Mental Health Foundation (see 
https://mentalhealth.org.nz/resources/resource/
navigating-social-media-safely, https://netsafe.org.
nz/, https://www.keepitrealonline.govt.nz/parents/
research, https://digital-guardian-guide.vercel.app/
conversation-guide).

Research innovation is also underway. For 
example, Te Ata Hāpara Suicide Prevention 
Research Centre at The University of Auckland 
is developing Chatsafe Aotearoa, which equips 
young people with the skills to communicate 
safely online about self-harm and suicide (https://
suicidepreventionresearch.auckland.ac.nz/). This, 
and other work, recognises that social media is 
not going away; instead, we must learn to engage 
with it more safely and effectively while pushing 
our democratic representatives to regulate it at a 
national and international level.12

It is tempting to identify social media as a 
straightforward explanation for rising youth 
mental health problems. In times of uncertainty, 
there is also a tendency to favour restrictive,  
top-down solutions. These responses risk over-
looking the broader determinants of mental 
health and the lived realities of people. Solutions 
must be generated alongside young people,  
families and communities to design safer digital 
environments while also addressing the broader 
social and economic conditions that shape 
wellbeing.11,19

We therefore urge clinicians, policymakers 
and the wider community to take a measured,  
evidence-based approach. The goal is not to 
remove social media from young people’s lives, 
but to ensure it is safer, more supportive and 
appropriately regulated so young people can 
thrive in an increasingly digital world.
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First-in–New Zealand: robotic subtotal 
D2 gastrectomy
James Z Jin, Suheelan Kulasegaran	

We report the successful completion of 
the first robotic subtotal gastrectomy 
performed in New Zealand, represent-

ing a significant milestone in the evolution of  
minimally invasive upper gastrointestinal  
surgery nationally. Laparoscopic subtotal gastrec-
tomy remains technically demanding, particularly 
because of the complexity of D2 lymphadenec-
tomy and Roux-en-Y reconstruction, and carries a 
risk of peri-operative morbidity. The adoption of 
robotic platforms offers the potential to enhance 
technical precision and improve peri-operative 
outcomes in this setting.

A 47-year-old woman with poorly cohesive  
adenocarcinoma containing signet ring cells arising  
within a 15mm gastric ulcer proximal to the inci-
sura received neoadjuvant fluorouracil, leucovorin,  
oxaliplatin and docetaxel (FLOT) chemotherapy. 
Staging laparoscopy and pre-operative computed 
tomography demonstrated no evidence of meta-
static disease. She subsequently underwent robotic 
subtotal gastrectomy with D2 lymphadenectomy 
and Roux-en-Y reconstruction. Intraoperative gas-
troscopy was used to confirm a 5cm macroscopic 
margin, and frozen section analysis demonstrated 
clear resection margins. The Roux-en-Y recon-
struction was completed intracorporeally, with 
closure of mesenteric defects using a 0 V-Loc™ 
suture. Anastomotic integrity was confirmed 
with a negative methylene blue leak test. Total 
operative time was 300 minutes, including frozen  
section analysis, and blood loss was minimal. The 
post-operative course was uncomplicated, with 
management according to an enhanced recovery 
pathway and discharge on post-operative day 
4. Final histopathology demonstrated ypT1aN0  
disease with no nodal metastases identified 
(0/18 lymph nodes). The patient subsequently  
completed adjuvant chemotherapy.

This case underscores the ongoing evolu-
tion of minimally invasive surgery in the man-
agement of upper gastrointestinal malignancy 
and builds upon the progressive development 
of our institutional robotic programme, within 
which we recently reported the first robot-as-

sisted oesophagectomy in New Zealand.1 The 
robotic platform provides high-definition three- 
dimensional visualisation and improved surgeon 
ergonomics, facilitating meticulous suprapancre-
atic and coeliac axis lymphadenectomy. Enhanced 
instrument articulation and improved access are 
particularly advantageous during intracorporeal 
reconstruction, including hand-sewn gastroje-
junostomy, jejunojejunostomy and mesenteric 
defect closure. Furthermore, robotics may reduce 
inadvertent pancreatic trauma, minimise blood 
loss and improve technical consistency in patients 
with elevated body mass index or anatomically 
challenging upper abdominal pathology.2  
Potential challenges include access and exposure  
in multi-quadrant surgery, increased setup 
requirements and dependence on institutional 
experience and workflow familiarity.

Accumulating evidence suggests superior 
short-term post-operative outcomes in robotic 
gastrectomy compared with conventional laparo-
scopic gastrectomy. Meta-analysis of randomised 
trials and propensity-matched studies show the  
overall complication rate was 18% lower in the 
robotic group, with on average 29mls less blood 
loss, which translates to a 40% lower blood trans-
fusion rate, a 62% lower conversion rate, 0.69 
days shorter length of stay and 3.25 more lymph 
nodes harvested.3 Despite these peri-operative 
advantages, current evidence indicates equivalent  
oncological and long-term survival outcomes 
between robotic and laparoscopic approaches.4,5 

The successful execution of this case  
demonstrates the feasibility and safety of robotic 
subtotal gastrectomy within New Zealand and 
establishes a foundation for a wider application 
in complex upper gastrointestinal oncology.  
Prospective data collection and outcome analysis 
are required to monitor and evaluate peri- 
operative outcomes, oncologic efficacy and cost 
effectiveness in our setting. Nevertheless, broader 
implementation may remain challenging given 
the low procedural volumes across many centres 
and the resource limitations within the New  
Zealand healthcare system.
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The Study of the History of Medicine.
NZMJ, 1926

By James Young, M.D.

[Continued from 26 June 2026, 139(1637)]

There is yet another practical consideration 
which may be illustrated by the tale of 
syphilis. The value of time is emphasised 

by none more than by your practical utilitarian, 
and yet, from the earliest days of recognition of 
this disease it was well known that the process 
can be started in any accessible part of the human 
body, still even in this country learned professors 
use up this valuable element of life, time, theirs 
and ours, in such memoirs as this (of 1901) “Zwei 
Fälle von syphilitischen Primär-affecten mit  
abormen Sitz.” A patient authority tells us that 
already more than a thousand monographs have 
been written to show that syphilis may have an 
extragenital seat of origin. This is killing a dead 
dog with vengeance. 

It is not only in syphilodology that illustrations 
may be obtained of the loss of time and opportu-
nity which have been due to too great scorn of the 
past of our science. Even the same Ricord was at 
pains to invent the vaginal speculum, apparently 
unaware that this instrument was a property of 
the old Egyptians, Greeks and Romans. 

In 1692 Purmann pointed out that “recogni-
tion of certain conditions of the vagina and uterus 
could not be well accomplished without the  
‘Mutter Spiegel’.” also suggestion that medication 
could be suitably applied thereby. 

But if we depart from consideration of the 
mere utilitarian artisan in medicine I think there 
is little difficulty in establishing a good case for 
the study of history by medical practitioners. 
My own reason for reading a good deal upon the  
subject is of a low kind. I read for my own enjoy-
ment. I have no active conscious high-flown  
reasons to give for my own personal practice. 
This, however, is despicable, and will not satisfy the 
high requirements of your present-day moralist. 
The same plea might be set up for drinking a glass 
of wine—pure self-indulgence.

To satisfy such superior persons as despise the 
pursuit of pleasures for their own sake, we must 

look about for justification of more high-sounding 
quality, and if, unlike the League of Nations, they 
are founded on a true reading of human nature, 
so much the better. I therefore borrow the motto 
of Johann Ludwig Choulant because I believe it 
is true: “Die Geschichteiner Wissenchaft ist der 
Hort ihrer Freiheit; sie duldet ihr kein einseitige 
Heherrschung,” which, translated into good  
Americanese, means: “The history of a science is 
the palladium of its freedom; it prevents it from 
being tyrannised over by narrow, bigoted view-
points.” Now this seems to me to mean a great 
deal, for at all periods our practitioners were well- 
satisfied with their position and much inclined 
like Faust’s famulus to glory in the splendid 
achievements of their own times. 

One notable exception to this was  
Hippocrates himself, who acknowledges that 
the past had given us all we started with. 
If arrogance is not an inborn self- 
nurtured quality, if it is subject at all to the benign 
influences of reason and knowledge, there is no 
study so likely to soften and moderate it as that 
of history, which shows that of our predecessors 
in a more ridiculous light than that by which we 
see our own at present. Ours has scarcely more  
justification, for the difference between our  
acquisitions and those of a thousand years ago, 
great as it appears to us, is infinitesimal when 
compared with the limitless mass of things still 
unknown. Looked at from this point of view 
the study of history must be of a deep and wide  
ethical value, and help beyond most studies to the 
becoming grace of modesty or rather moderation, 
so highly valued by the ancient Greeks, little as it  
is evident in their modern representatives. 

As an instrument of purely intellectual training 
it is admitted now upon all sides that history is 
taking every succeeding year a larger and more 
prominent place in the curricula of educational 
establishments, and, as is so often observed, the 
medical schools are coming, though slowly, into 
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line. At Vienna there have been Saturday lectures 
upon this subject for as long as I remember. At 
Paris there have been Professors of History at the 
Faculty and College of France since far back in the 
past century—also in Germany for many years. 
Edinburgh University has introduced a Chair 
of History of Medicine, Oxford and Cambridge 
have lectureships and the University College of  
London has a chair for the same study. In America, 
with their princely endowments, several Schools 
of Medicine have their professors of the history 
of their subject and much fine research work is 
going on there. Indeed it is from the United States 
that we have received what I believe is the best 

recent textbook in English upon this subject, and 
one of less pretension than has recently appeared 
from the same quarter. Much very valuable work 
is being done in England, but I think no textbook 
going into the whole subject since Withington in 
1893, although there are many dealing with one 
part or another of the subject. I will only name 
among these recent writers Singer, Allbutt and 
Osler. From these few facts you will readily infer 
that the study, whether useful or not, is gaining 
ground with rapidity and there is little doubt that 
our New Zealand University will have to follow 
in this good direction if it is to claim place for 
modernism.
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EVERYTHING EVERYWHERE ALL 
AT ONCE: DEVELOPING A SPATIAL 
ACCESSIBILITY MATRIX FOR NON-
SPECIALIST GEOSPATIAL DATA USERS 
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AIMS
To address persistent inequities in access to 

health services in Aotearoa New Zealand, particu-
larly for Māori, Pacific and rural populations, this 
study aimed to develop a national suite of spatial 
accessibility matrices designed for non-specialist  
users. The goal was to provide flexible, high- 
resolution travel-time and distance datasets that 
enable equitable, spatially informed health-service 
planning. 

METHOD
Using address-weighted centroids for meshblock, 

SA1, SA2 and domicile code geographies, shortest- 
path drive times and distances were estimated to 
general practitioner (GP), pharmacy, hospital and 
cancer-treatment facilities. Seventeen national  
travel-time and distance matrices were produced. 
Validation against 17,000 Google Maps Distance 
Matrix API samples assessed correlation between 
estimated and reference travel times and distances. 

RESULTS
All 17 matrices were successfully generated 

and demonstrated very high validity. Pearson  
correlation coefficient with Google Maps estimates 
were extremely strong and statistically significant 
(p<0.001), with all travel-time correlations >0.9. 
The “weakest” correlation (r=0.876) was for SA2-

to-pharmacy distances. Four use cases for these 
matrices were tested: 1) dynamic health facility 
travel time isochrone maps; 2) access to computed 
tomography (CT) scanners in Te Manawa Taki 
and Southern regions; 3) travel to treatment for  
cardiovascular disease (CVD) patients enrolled 
with a primary health organisation and 4) cancer  
treatment pathways. 

CONCLUSIONS
This work provides the first comprehensive,  

publicly available suite of national health-service 
accessibility matrices for New Zealand. The datasets 
enable rapid scenario testing and equity-focussed 
analysis without specialised Geographic Information  
Systems (GIS) expertise, supporting improved spa-
tially informed decision-making across the health.

CLASSIFYING GASTRIC 
NEUROENDOCRINE NEOPLASMS: 
POTENTIAL FOR A PROTON PUMP 
INHIBITOR–ASSOCIATED SUBTYPE 
Rihoko Suzuki,1 Jerry Chin,2 Emily Carr-
Boyd,3 Ben Lawrence,4,5 Peter Johnston,6 
Marianne Elston,7,8 Veronica Boyle4,7,8 
1The University of Auckland, New Zealand
2Department of Gastroenterology, Health New 
Zealand – Te Whatu Ora Waikato, New Zealand
3Department of Pathology, Health New Zealand – Te 
Whatu Ora Te Toka Tumai Auckland, New Zealand 
4Department of Oncology, Te Pūriri o te 
Ora, Health New Zealand – Te Whatu Ora Te 
Toka Tumai Auckland, New Zealand
5Department of Oncology, Faculty of Medical and Health 
Sciences, The University of Auckland, New Zealand
6Department of General Surgery, Health New Zealand – 
Te Whatu Ora Te Toka Tumai Auckland, New Zealand 
7Department of Endocrinology, Health New 
Zealand – Te Whatu Ora Waikato, New Zealand 
8Waikato Clinical School and School of Medicine, 
The University of Auckland, New Zealand

INTRODUCTION
Gastric neuroendocrine neoplasms (gNENs) 

are classified by aetiology as type 1, 2 or 3 gastric  
neuroendocrine tumour (gNET) or gastric neuroen-
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docrine carcinoma (gNEC). Recommendations for 
management depend upon classification. A new  
subtype associated with prolonged protein pump 
inhibitor (PPI) use is increasingly recognised. 
This study aims to classify gNENs presented at 
the national Neuroendocrine Tumour Multi- 
Disciplinary Meeting (NETMDM) to assess how often 
adequate information is provided to determine  
classification and how frequently gNENs appear to 
be associated with PPI use.

METHODS
We retrospectively analysed gNEN cases  

presented to the NETMDM between July 2017 and 
December 2024. gNENs were classified by type.  
Histological evidence of background mucosal 
changes suggestive of PPI effect, along with a med-
ication prescribing history of PPI use exceeding 
1 year, were used to determine how many cases 
classified as type 3 or unclassified may have been 
PPI–associated. This study was approved by the 
Southern Health and Disciplinary Ethics Committee 
(2024/FULL/21218).

RESULTS
Fifty-five patients were identified as having a 

gNEN. Sixteen were classified as type 1 gNET, one as 
type 2, 12 as type 3, and four as gNECs. Twenty-two 
were unclassified due to insufficient information.  
Fourteen patients were identified as having  
possible PPI–associated gNETs; of these, median 
Ki-67 was 6.5% (range 1–37), and three patients had 
metastatic disease. Thirty-two patients had either 
no serum gastrin test done or were tested while on 
PPI (or unknown PPI status). 

CONCLUSIONS
Ki-67% and rate of metastasis were similar 

between type 3 gNETs with low or no history of PPI 
use and those with greater than 1 year of PPI use. 
All classifications were predominantly indolent. 
This study highlights the need to improve gastrin  
testing (off PPI), assessment of background mucosal 
histology and documentation of PPI use for accurate 
gNET classification. Future audits should focus on 
the rate of classification and long-term outcomes of 
more conservative management.

EVALUATING THE TOLERABILITY, 
TOXICITY AND EFFICACY OF 
CONCURRENT DOCETAXEL 
CHEMOTHERAPY AND RADIATION IN 
PATIENTS WITH OROPHARYNGEAL 
SQUAMOUS CELL CARCINOMA 
Nicola Andrzejowska,1 Marina 

Izman,2 Michael B Jameson2,3

1School of Medicine and Population Health, 
University of Sheffield, United Kingdom
2Oncology Department, Waikato 
Hospital, Hamilton, New Zealand
3Waikato Clinical Campus, Faculty of Medical 
and Health Sciences, The University of 
Auckland Hamilton, New Zealand

BACKGROUND
Concurrent cisplatin and radiation is used for 

many cancers. For cisplatin-ineligible patients (e.g., 
due to renal function or hearing loss), docetaxel is 
an alternative, though can cause severe toxicity.

METHODS
A retrospective study of the tolerability, toxicity 

and efficacy of concurrent weekly docetaxel and 
radiotherapy for oropharyngeal squamous cell 
carcinoma given between 19 January 2023 and 28 
August 2025.

RESULTS
Fourteen patients received this regimen (due to 

hearing impairment), median age 67 years, 13 male, 
10 NZ European, two Māori and 11 stages I-II. Mean 
(SD) docetaxel doses given was 5.71 (1.44), 83.3% 
of intended; six patients (42.9%) received all doses. 
Reasons for missed doses: infection (n=4); aspiration  
pneumonia; mucositis; weight loss and patient  
decision (one each). Two single-day radiation breaks 
occurred; 13 patients (92.9%) received the intended 
dose. All patients developed oral mucositis (eight 
grade 2, four grade 3), and 13 developed radiation 
dermatitis (seven grade 2, five grade 3). Toxicities  
persisted at 4 weeks (seven mucositis, three  
dermatitis) and 3 months (three mucositis). Seven 
patients required eight admissions (due to infection, 
aspiration pneumonia, mucositis or adjustment  
disorder), for mean (range) 3.5 (2–20) days. At 
median follow-up of 21 months, eight of 13 (61.2%) 
evaluable patients achieved complete metabolic 
and anatomical response on PET-CT; none relapsed. 
One of two patients with complete-metabolic but 
partial-anatomical response relapsed and died of 
metastatic disease. Two patients with incomplete 
metabolic and anatomical response had residual 
disease on neck dissection, without subsequent 
relapse. One patient died of refractory disease. 

CONCLUSIONS
Docetaxel did not compromise radiation  

delivery, but 50% of patients required admission 
and late mucosal toxicity was concerning. Eleven of 
13 evaluable patients achieved remission, three of 
whom required surgery. 
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IN AOTEAROA NEW ZEALAND
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1Faculty of Medical and Health Sciences, The 
University of Auckland, Auckland, New Zealand
2Rheumatology Department, Waikato 
Hospital, Hamilton, New Zealand
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BACKGROUND
Systemic lupus erythematosus (SLE) is a chronic 

autoimmune disease that affects women of  
reproductive age and is associated with increased 
maternal and neonatal morbidity. While interna-
tional studies have described adverse pregnancy 
outcomes in women with SLE, contemporary  
population-based data from New Zealand remain 
limited. This study describes pregnancy and  
delivery outcomes among women with SLE at a 
national level and examines how these outcomes 
differ from those of the general obstetric population.

METHODS
A retrospective population-based cohort study 

was conducted using routinely collected national 
health datasets. Women aged 18–45 years with SLE 
were identified using diagnostic coding and linked 
to pregnancy records in 2005–2022. Maternal, 
obstetric and neonatal outcomes were examined. 
Multivariate analyses were undertaken between 
pregnancies before and after SLE diagnosis, with 
adjustment for key demographic and clinical 
characteristics.

RESULTS
Among 1,532 women with SLE, 675 (44.1%) 

experienced at least one pregnancy. Among these 
women, two-thirds of pregnancies did not progress 
to delivery, and one-fifth of deliveries were preterm. 
The pregnancy and delivery outcomes of women 
with SLE were substantially worse than the general 
obstetric population. Although worse pregnancy 
and delivery outcomes were observed in Māori and 
Pacific women, these differences were attenuated  
after adjustment for age and socio-economic 
deprivation.

CONCLUSIONS
SLE is associated with increased pregnancy  

risk and higher healthcare utilisation compared 
with the general obstetric population. Improved 

understanding of these patterns has important  
implications for antenatal risk stratification,  
multidisciplinary care and patient counselling for 
women with SLE.
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MDMA-ASSISTED THERAPY IN 
PALLIATIVE CARE: PROMISE 
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AIM
To review progress in the EMMAC study,1 our 

Auckland and Otago-based randomized trial of 
MDMA-assisted therapy (MDMA-AT) in stage IV 
cancer.

METHOD
We consider the pharmacological rationale for 

using MDMA in this setting,1,2 review the legal and 
logistical challenges of planning and conducting 
this trial in New Zealand, and provide a clinical  
overview of cases to date.

RESULTS
Despite significant delays in launching the trial, 

unblinded results thus far have been encouraging, 
both in terms of validating the rationale for the 
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study (identifying and addressing unmet need with 
a novel treatment) and in demonstrating extraordi-
nary results from the intervention. 

CONCLUSION
Conventional palliative care exemplifies an  

ethical and humane approach to assisting people at 
the end of life. Nonetheless, unresolved psychiatric  
symptoms and existential distress prompt many 
to consider a medically assisted death (3). Our  
preliminary results, together with those of others 
(4), suggest that MDMA-AT may offer an effective  
alternative for patients (and their families)  
struggling with these issues.
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