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Summaries
Adherence to a national consensus statement on informed consent: medical students’ 
experience of obtaining informed consent from patients for sensitive examinations
Harsh Bhoopatkar, Carlos F C Campos, Phillipa J Malpas, Andy M Wearn

Many medical students in the study performed sensitive examinations (breast, rectal, genital, and female 
vaginal/pelvic examinations) without following the guidance from the New Zealand national consensus 
statement for obtaining informed consent (the process of talking that leads to agreement or permission) 
from patients. There are many factors related to students, supervisors, and the medical school that are 
reasons why these guidelines were not followed. We need to review these findings to ensure a safe 
learning environment for patients and our students.

Ethnic disparities in those presenting for outpatient management of venous leg ulcers
Samuel Blackmore, Alice Bourke, Peter Wash Manager, Natalie Scott, Timothy Blackmore

Venous leg ulcers are a type of wound resulting from skin break down after minor injury in the setting 
of poor venous blood flow. They often become chronic, and are unlikely to heal without nursing 
intervention and spending time with the legs elevated. Those affected have major reduction on their 
quality of life, and this study shows that Māori and Pasifika are disproportionately affected. This study 
was not designed to find the causes of venous leg ulcers in different populations, but shows the extent of 
the problem and should lead to further study into how best to them.

Cholesterol treatment in patients with acute coronary syndromes: 
does stating a target improve management?
Andrew Borrie, Emily Fiennes, Scott A Harding, Alexander Sasse

Guidelines recommend patients who have a heart attack should have LDL cholesterol treated to reach 
a target of less than 1.8mmol/L. We have shown that medications to reduce cholesterol are frequently 
prescribed but testing and uptitration is less consistent. A change in practice stating cholesterol targets 
on discharge summary paperwork increased cholesterol testing and medication uptitration, resulting in 
more patients reaching target LDL-C (64% vs 47%, P=0.02).

Ethnic disparity in clozapine dosing and cardiotoxicity in New Zealand
Kathryn E Burns, Brandi L Bellissima, Fintan Garavan, Nuala A Helsby, Malcolm D Tingle

Clozapine is an important medication used in patients with treatment-resistant schizophrenia. Although 
it is very effective in comparison to other drugs, it can cause serious side effects in patients including 
damage to their heart (myocarditis and/or cardiomyopathy). In this study, we have shown that Māori 
patients are more likely to develop this heart damage than other New Zealanders. We also found that 
Māori and Pacific patients tend to be given a higher dose of clozapine than other patients, and Māori are 
also more likely to be prescribed sodium valproate alongside clozapine, both of which are known risk 
factors for the development of clozapine-induced myocarditis. 
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Spontaneous coronary artery dissection: insights from computed 
tomography coronary angiography follow-up
Bernard Wong, Andrew To, Seif El-Jack

Spontaneous coronary artery dissection (SCAD) is a spontaneous tear in the wall of the blood vessels 
of the heart. It is an important cause of heart attacks, especially in younger to middle aged women.  
Computed tomography coronary angiography (CTCA) is a scan of the heart vessels which is useful to 
follow-up patients with SCAD without further need for invasive procedures. It is useful to show healing 
of the vessel, particularly if performed after 80 days from the heart attack.

The effect of rurality and ethnicity in patients with acute 
cholecystitis in Northland, New Zealand
Niki Kau, Matthew McGuinness, Peter Swan, Christopher Harmston

This study found similar clinical severity, management and outcomes in patients with acute cholecystitis, 
comparing rural and urban patients. Māori patients presented at a significantly younger age.

Describing the experience of Indigenous peoples with FASD: a global review of the 
literature to inform a Kaupapa Māori study into the experiences of Māori with FASD
Emma Espiner, Freeman Apou, Elizabeth Strickett, Andi Crawford, Maria Ngawati

Our findings emphasise the importance of deep community connections between researchers and 
participants, Indigenous leadership of research projects and a focus on strength-based approaches with 
an appreciation of the social determinants of health issues in global research into the experience of 
Indigenous peoples with prenatal alcohol exposure and FASD. This research is consistent with global 
research into the most effective health interventions for Indigenous communities.

Determinants of exclusive breastfeeding for wāhine Māori 
Denise Bennett, Catherine A. Gilchrist, Rochelle L. Menzies, Matire Harwood, 
Te Kani Kingi, Polly Atatoa Carr, Susan Morton, Cameron C Grant

The findings of this research can be used to inform future interventions to protect, promote and support 
Māori in exclusive breastfeeding. Aotearoa New Zealand is not meeting global nutrition targets for 
exclusive breastfeeding of infants until six months. While nearly all non-Māori women and wāhine 
Māori start breastfeeding, only 17% of non-Māori and 12% of wāhine Māori continue to exclusively 
breastfeed for the recommended six months. Breastfeeding is a fundamental aspect of tikanga Māori 
(Māori cultural traditions/practices) requiring protection and promotion. Interventions delivered within 
a kaupapa Māori framework will best address breastfeeding inequities in Aotearoa New Zealand. Mothers 
who felt that returning to work would limit breastfeeding were less likely to carry on exclusively until 
six months. Paid parental leave is currently six months, but this will only cover up to about five and half 
months of baby’s life, and not all women have access to paid leave.
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From here to where:  
the continued metamorphosis of the NZMJ
Frank Frizelle

The measure of intelligence is the 
ability to change – Albert Einstein

Most of us are resistant to change as it 
requires some effort to adjust, and at 
times it feels uncomfortable. What we are 

familiar with is predictable and frequently reli-
able enough. Change challenges us and forces us 
to reassess what we think of as important. Change, 
however, is inevitable, and is the only way to see 
improvement. The New Zealand Medical Associa-
tion (NZMA) is undergoing unwanted change, and 
this will affect the New Zealand Medical Journal 
(NZMJ) as a result, as the NZMA is the owner of the 
NZMJ. Hopefully what evolves in this metamorpho-
sis will result in some improvement of the Journal.

History reveals that for the NZMA, change 
has been part of the fabric of the Association. 
The NZMA held it’s inaugural meeting in Otago 
in 1886. Ten years later, the Association became 
affiliated with the British Medical Association 
(BMA). It remained a branch of the BMA until 
1967, when it became the Medical Association of 
New Zealand until 1976, when yet again it became 
known as the New Zealand Medical Association. 
The earlier leaders of the Medical Association are 
names familiar to many Otago graduates, as the 
Medical School buildings are named after them: 
Jenkins, Hocken, Lindo-Ferguson. 

The NZMA received a grant of arms from Her 
Majesty’s College of Arms in 1977. The shield 
shows the staff with the single serpent repre-
senting the Rod of Aesculapius, the Greek God 
of Medicine; a fleam, which the medieval physi-
cian used to open veins for bloodletting; and the 
Southern Cross. The Association’s motto has been  
“Scientia et Concordia: Knowledge and Accord”. 
These traditional items reflect the belief that the 
search for knowledge and academic rigor are at 
the heart of medical culture.

However, time has moved on, and the financial 
realities of the modern world have impacted on 
the NZMA, as seen with the Association’s recently 
released public statement that they are heading 
towards insolvency and must stop trading. So, 
after 136 years of the NZMA in its various forms, 

it looks to be coming to an end—or will it? The 
economic reality of our times means that many 
doctors are already paying a lot for their college 
and craft group memberships, and that the work 
of the NZMA is not being appreciated by the med-
ical profession because much of the medico-polit-
ical space they once filled is now crowded with 
other organisations.

As mentioned, the NZMA owns the NZMJ and as 
such, this decision is a threat to the continuation of 
the Journal. Like the Association, the NZMJ began 
in the late 1800s; the first edition being published 
in September 1887. By 2002, it had been published 
for 115 years and was unable to continue in the 
present print format of the time, as the NZMA could 
not afford to support the ongoing costs of print pro-
duction. Various options were explored, including 
combining with the Medical Journal of Australia. 
Although, this was not well received by the Austra-
lians, who correctly pointed out that not much of 
what was published in the NZMJ had relevance to 
Australian healthcare, and so was unlikely to ever 
be published in such a journal. A problem at that 
time was the increased costs of print publication, 
and a reduction in advertising revenue due to the 
impact of PHARMAC. The switch to electronic pub-
lishing sustainably reduced production costs and, 
despite the merchants of doom at the time, the 
NZMJ received more submissions and published 
more articles than ever before, and with a much 
cheaper production model. 

The NZMJ focuses on issues that are specific and 
often unique to the Aotearoa New Zealand health-
care system. It has been a vehicle for discussion 
of the politics and effectiveness (or otherwise) on 
healthcare delivery (e.g., the growth in obesity, the 
role for a sugar tax, the impact of vaping and smok-
ing in adolescents). We have also encouraged discus-
sion on the impacts of Government policies, and the 
social determinants of heath (e.g., education, income 
and employment) on outcomes of Māori and Pacific  
people within New Zealand. This is a unique role 
within the New Zealand sphere, and it is not occupied 
by any other journal in any meaningful way. 

While the NZMJ’s national influence is import-
ant, its international influence might, arguably, 
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be seen as even more important, especially in its 
membership to the International Committee of 
Medical Journal Editors (ICMJE). The NZMJ has 
been part of the ICMJE since its inception. The 
ICMJE developed the “Uniform Requirements for 
Manuscripts Submitted to Biomedical Journals” 
during a meeting in Vancouver in 1979, and the 
group was initially called the Vancouver Group. 
Today, the updated “Recommendations for the 
Conduct, Reporting, Editing, and Publication of 
Scholarly Work in Medical Journals” is said to be 
used by over 5,500 medical journals globally. 

The NZMJ has the smallest circulation, bud-
get and staff compared to others in this group of 
mainly very influential journals. The NZMJ was 
also the first of the ICMJE to be fully electronic 
(however, many have moved that way since), 
and has helped lead the way with rules around 
electronic publishing. Since I have been involved, 
the ICMJE have initiated the development of trial  
registration, which the World Health Organization 
(WHO) then took on and supported; developed 
the uniform conflict of interest form which most 
journals use; but most of all, we have continued 
the evolution of the guidelines for medical pub-
lishing. Since 2002, the ICMJE has become much 
more international and less Anglo-American, and 
with such moves it has become focused on more 
international issues. At the most recent meeting, 
the NZMJ pushed for medical journals to consider 

their carbon footprint, to and consider becom-
ing totally electronic as the goal. Medical journals  
publish a lot on climate change—it is a major 
health issue—so it is important that medical  
journals not only talk the talk, but walk the walk. 
This has yet to be fully accepted by all the journal 
editors of the ICMJE; however, it is progressing 
towards an agreement and, as I have seen with 
other issues worked through with the ICMJE, you 
need to be there to get change.

The NZMJ has evolved over this period as well 
with a diverse board including Māori and Pacific 
Island members to provide guidance in the direc-
tion of our publications. In its role, the NZMJ has 
supported other activities in the wider academic 
community, such as writing and editing workshops. 
Overall, the NZMA have been very supportive of 
our actions, and allowed this wide range of activ-
ity and the editorial freedom required of such a 
journal.

The NZMA are endeavouring to find another 
home for the NZMJ with another organisation; 
however, we may also need to change our model 
of funding from a subscription-based model to an 
open access model. Time will tell where we end 
up; however, the journal has a history of change 
to meet the environment of the time, and it will  
continue to do so. I hope that this next metamor-
phosis of the Journal is an improvement, as it is just 
around the corner.
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Adherence to a national consensus 
statement on informed consent: 
medical students’ experience of 
obtaining informed consent from 
patients for sensitive examinations
Harsh Bhoopatkar, Carlos F C Campos, Phillipa J Malpas, Andy M Wearn

abstract
aim: To determine whether the guidance from the New Zealand medical programmes’ national consensus statement on 
obtaining informed consent from patients for sensitive examinations are being met, and to explore medical students’ 
experience of obtaining consent.
method: A self-reported, online, anonymous questionnaire was developed. Data were collected in the period just after 
graduation from final year medical students at The University of Auckland in 2019.
results: The response rate was 35% (93/265). Most students reported that they were “not always compliant” with the 
national consensus statement for obtaining informed consent for almost all sensitive examinations. The main exception 
was for the female pelvic examination (not in labour) under anaesthesia, where most students reported being “always 
compliant”. We identified factors related to students, supervisors, institution, and the learning context as reasons for 
lack of compliance.
conclusion: Adherence to the national consensus statement on obtaining informed consent for sensitive  
examinations is unsatisfactory. The medical programme needs to review the reasons for lapses in implementing the 
policy in practice, to ensure a safe learning environment for patients and our students.

“Volenti non fit iniuria: no injury is 
done where the subject is willing”1 

I nformed consent is one of the most discussed 
themes in medical ethics.1 The ethical justi-
fication for the practice of seeking informed 

consent is based on autonomy and patients’ basic 
rights to control their body.2 Extra care is required 
regarding the need for informed consent for stu-
dent involvement in teaching and learning activi-
ties, especially for sensitive examinations (breast, 
rectal, genital, and pelvic examinations). 

One of the challenges specific to teaching and 
learning sensitive examinations involves the con-
flict between ethical and educational needs.3 Bal-
ancing the educational needs of students to learn 
sensitive examinations on real patients and the 
vulnerability of these patients raises an ethical 
dilemma.4 Moreover, ethical values change over 
time.3 Performing unconsented sensitive exam-
inations, particularly under anaesthesia, is now 
considered unethical and indefensible.2

To address this challenge, many institutions 
have created guidelines around sensitive exam-
inations to help determine when and how stu-
dents and their supervisors should seek consent 
from patients.5–9 In addition, many institutions 
provide graded opportunities to learn these skills, 
including the use of anatomical models, simula-
tion, and live participants trained and consented 
for such examinations, for example Gynaecology 
Training Associates (GTAs).10–12 

In New Zealand, Bagg et al13 published a  
consensus statement prepared by the Faculty of 
Medical and Health Sciences of The University 
of Auckland and the University of Otago Medical 
School, Chief Medical Officers of District Health 
Boards, New Zealand Medical Students’ Associa-
tion and the Medical Council of New Zealand, with 
guidance for medical students and supervisors on 
informed consent. The document states that for 
sensitive examinations performed on competent 
conscious patients, consent should be explicit. 
This may be verbal consent; however, ideally, it 
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should be documented in the patient’s notes. In con-
trast, for sensitive examinations performed under 
anaesthesia, formal written consent should be 
obtained in advance and signed by the patient. The 
consensus statement also states that, “without such 
consent a student cannot undertake such activity”.13

In the late 1980s, Cohen et al reported more than 
60% of medical students do not think it is important 
to get consent when given the opportunity of per-
forming invasive procedures, such as lumbar punc-
ture or paracentesis.14 A landmark study in 2003 
found that, in one English medical school, 24% of 
sensitive examinations performed by medical stu-
dents on anaesthetised patients had no consent.3 
More recently, in the New Zealand context, although 
the requirements for sensitive examinations are 
clearly set out in terms of informed consent, it 
appears that they are not always being followed. A 
qualitative analysis of ethics assignments demon-
strated that a number of medical students at our 
institution were still performing sensitive examina-
tions without informed consent.15 

We sought to: (i) determine whether the guid-
ance from the national consensus statement13 on 
obtaining informed consent for sensitive exam-
inations were being met by medical students, 
and (ii) if not, what are the reasons for non-com-
pliance. We also sought to perform a qualitative 
exploration of medical students’ experience of 
obtaining informed consent from patients for  
sensitive examinations. 

Method
Participants

All final year medical students at The Univer-
sity of Auckland who were graduating in 2019 
were invited to participate in the study. The stu-
dents received the invitation on a registered Uni-
versity email address via the institutional learning 
management system. The emails included a par-
ticipant information sheet and a link to an anon-
ymous online questionnaire. The emails were 
sent to the students in October 2019, at the point 
of graduation. Students had up to two weeks to 
complete the survey. Each student was assigned a 
unique Participant Identity Number (PIN).

Setting
The medical programme at The University of 

Auckland starts at Year 2 (after a general health 
science year or completion of another degree). Stu-
dents have specific sensitive examination learning 
opportunities in simulated and controlled settings 
in Years 2–5. Students have the potential for super-

vised learning opportunities in sensitive examina-
tions on real patients in Years 4–6.

Survey
We created an anonymous, online, self-re-

ported survey using Qualtrics (Qualtrics, Provo, 
UT, USA) as the platform. The survey was divided 
into eight sections. The first section asked about 
the students’ age, gender and ethnicity. The next 
six sections collected data on the following six 
sensitive examinations: male rectal, female rectal, 
female breast, male genital, pelvic (not in labour) 
and pelvic (in labour). The last section related to 
the national consensus statement guidelines on 
sensitive examinations and explored challenges 
students faced with regards to performing sensi-
tive examinations in general.

For each type of sensitive examination, students 
were asked if informed consent was obtained (by 
the student, supervisor, or both) and documented 
in the patient’s notes. We also asked if students 
performed the sensitive examination on anaes-
thetised patients, and if so, whether formal writ-
ten consent had been obtained in advance. All 
sections contained a free-text field for students’ 
comments.

Data analysis
Quantitative data were analysed using descrip-

tive and comparative statistics (Chi-squared test 
or Fisher’s exact test, when applicable) for binary 
or categorical data and Kruskal–Wallis test for con-
tinuous data such as age. To compare the mean 
ages between the sample and the student popula-
tion, we used a One-Sample t-Test. P-values <0.05 
were considered significant. Data analyses were 
performed using IBM SPSS Statistics version 26 
(SPSS Inc, United States).

Qualitative data, in the form of free-text com-
ments for each examination, were subjected to 
thematic analysis, a method for identifying, ana-
lysing and reporting patterns (themes) within 
data.16 Themes were identified in a deductive or 
“top-down” way (ie driven by a specific research 
question) at a semantic or explicit level. Further-
more, the thematic analysis was conducted within 
a realist/essentialist paradigm. Data were anal-
ysed independently by two authors (HB and CC). 
The illustrative quotes are reported verbatim.

Ethical approval
This study was approved by The University 

of Auckland Human Participants Ethics Com-
mittee (reference number 023818) for a period 
of three years.
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Results
A total of 93 out of 265 final year medical stu-

dents responded to the survey; a response rate 
of 35.1%. The mean age of participants was 25.3 
years (standard deviation 3.1). We found no sig-
nificant difference between mean age of the 
participants and the population (all final year 
medical students; 25.5 years; One-Sample t-Test 
p=0.579). We also found no difference in the gen-
der distribution between sample and population 
(145 female students [54.7%], 120 male students 
[45.3%]; Chi-squared p=0.239). We were not able 
to directly compare ethnic distributions due to 
differences in the format of the data between 
sample and population. The gender and ethnicity 
of the participants are shown in Table 1. 

Compliance with the national consensus 
statement

When asked whether consent was obtained 
and documented in the clinical notes (in con-
scious patients), and whether formal written 
consent was obtained in advance (for anaesthe-
tised patients), students’ responses were reported 

using a Likert scale: “never”, “rarely”, “occasion-
ally/sometimes”, “almost every time”, “every time” 
and “don’t know/can’t remember”. We grouped the 
responses in three clusters: (i) “always compliant” 
(only when “every time” was selected); (ii) “not 
always compliant” (the first four options); and (iii) 
“don’t know/can’t remember”. 

Student compliance for each examination is 
shown in Tables 2 and 3. In addition, the propor-
tion of students who performed sensitive exam-
inations under anaesthesia is shown in Table 3.

Reasons for compliance and non-
compliance with the national consensus 
statement
Quantitative data

There were no significant associations between 
reported compliance and gender of the student in 
conscious or anaesthetised patients’ examinations.

We identified an association between students’ 
answers and age in the female rectal exam for 
conscious patients’ (Kruskal–Wallis, p=0.046), 
although no pattern was identified for this asso-
ciation. No other associations relating to age were 
identified.

Table 1: Demographics: gender and ethnicity of participants.

Number of participants (%)

Gender

Female 50 (53.8)

Male 42 (45.2)

Gender Diverse 1 (1.1)

Ethnicity

NZ European 53 (48.6)

Māori 7 (6.4)

Samoan 0 (0.0)

Cook Island Māori 0 (0.0)

Tongan 1 (0.9)

Niuean 3 (2.8)

Chinese 19 (17.4)

Indian 10 (9.2)

Other 16 (14.7)
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Table 2: Students’ compliance with the consensus statement for conscious patients.

Male rectal
Female 
rectal

Femal 
breast

Male 
genitalia

Pelvic (not 
in labour)

Pelvic (in 
labour)

Always 
compliant

17.3% 22.0% 16.7% 17.6% 30.6% 32.7%

Not always 
compliant

72.8% 61.1% 66.6% 69.2% 60.0% 50.0%

Don’t know/
can’t remember

9.9% 16.9% 16.7% 13.2% 9.4% 17.3%

Table 3: Students’ compliance with the consensus statement for anaesthetised patients and percentage of students 
who performed examinations under anaesthesia.

Male rectal Female rectal Female breast Male genitalia
Pelvic (not in 
labour)

Examination  
performed under 
anaesthesia

28% 12% 28% 10% 86%

Always compliant 15.4% 36.4% 12.5% 12.5% 84.7%

Not always compliant 65.4% 63.0% 66.7% 56.2% 11.1%

Don’t know/ 
can’t remember

19.2% 0.0% 20.8% 31.3% 4.2%

Table 4: Identified factors relating to adherence to the consensus statement.

Compliance barriers Compliance facilitators

Student-related Lack of awareness of policies Resilience

Supervisor-related

Pressure Positive role-model

Indifference

Hierarchy

Lack of awareness of policies

Institution-related Medical school inertia

Learning context-related Access to notes Supportive environment
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We also identified an association (Chi-squared 
p=0.003) between Indian students and being “always 
compliant” for pelvic examinations (in labour). 

For anaesthetised patients, we found an asso-
ciation between Māori students and reporting of 
being “always compliant” to the national consen-
sus statement for the female rectal examination 
(Chi-squared p=0.001), and between New Zea-
land European students and reporting being “not 
always compliant” in male rectal examinations 
(Chi-squared p=0.014). 

Qualitative data
Themes were identified representing factors 

that reduce or increase adherence to the national 
consensus statement (summarised in Table 4).

Factors that reduce adherence 
Student-related

Lack of awareness about the specific guidance 
from the national consensus statement regarding 
informed consent was a frequently reported by 
students:

“Unaware this [consent] 
should be documented” (PIN 
65; age unreported; male)

“I was also not aware consent should be 
documented in clinical notes if pt [sic] 
awake” (PIN 49; age 23 years; female)

Supervisor-related
Pressure from the supervisor was a common 

theme in the students’ comments. One student 
stated: 

“I was forced to perform an unconsented 
DRE [digital rectal examination] 
examination in theatre while a patient 
was under general anaesthetic. I 
objected to this but was coerced 
into performing it anyway by the 
urologist.” (PIN 2; 23 years; male) 

Indirect pressure from supervisors towards 
patients was also noted: 

“Patient not given an opportunity 
to think about it without me in the 
room” (PIN 49; 23 years; female) 

Supervisors were also portrayed in students’ 
comments as being indifferent and sometimes 

not being supportive with regards to obtaining 
informed consent from patients, as shown by the 
following statements: 

“I explained the University policy, but 
he [supervisor] wasn’t concerned…” 
(PIN 3; 26 years; female)

“Consultants not always helping 
to obtain and document consent.” 
(PIN 59; 23 years; male)

Other times, students reported finding it chal-
lenging to stand up to authority. 

“Due to the hierarchy in 4th year 
often felt unable/unwilling to question 
seniors even though I was aware the 
consent process was not followed.” 
(PIN 49; 23 years; female) 

“This was sometimes difficult due 
to the differing authority levels.” 
(PIN 28; 23 years; male) 

The perceived lack of knowledge of the Univer-
sity’s guideline by the supervisor was also noted. 
For example: 

“Many of the senior doctors were unaware 
of the universities policies placing a 
large amount of the responsibility upon 
the students.” (PIN 28; 23 years; male) 

Institution-related
One student reported feeling abandoned by the 

institution, even after making formal complaints 
to it about non-compliance with the consensus 
statement:

“Essentially I felt like the medical school 
didn’t care when I contacted them about 
being forced to perform a male DRE 
under general anaesthetic WITHOUT 
consent… Even quite senior staff 
were contacted about this and simply 
were either unsure or unconcerned 
with this behaviour. I was essentially 
brushed off.” (PIN 2; 23 years; male) 

Learning context-related
One theme revealed by the analysis related to 

difficulty in accessing patients’ notes. This aspect 
was reported as both a physical inability to easily 
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access the notes and uncertainty as to whether the 
supervisor documented consent in the notes. This 
was illustrated by the following two students:

“Verbal informed consent is possible 
to enforce with minimal disruption. 
Pt notes are often not at the bedside.” 
(PIN 33; 32 years; female)

“Others were in clinic where the 
consultant did the notes so I don’t 
know if these were documented or 
not.” (PIN 43; 24 years; male)

Factors that increase adherence to 
consensus statement 
Student-related

Student resilience was identified as a compli-
ance facilitator. Some students reported need-
ing to oppose a senior doctors’ request, even if it 
meant losing the opportunity of performing the 
examination. One student affirmed: 

“Was asked to do DRE on a patient 
under anaesthesia who had not been 
consented… I didn’t perform the 
DRE but it was an awful experience.” 
(PIN 3; 26 years; female) 

Supervisor-related
The behaviour of some supervisors as posi-

tive role models impacted positively on students’ 
experiences on informed consent for sensitive 
exams, as stated by the following comment:

“In my opinion, it was done particularly 
well by [de-identified], a general and 
colorectal surgeon at [de-identified]. When 
he consents patients at their last clinic 
appointment before surgery, he always 
informs them there may be 1. students 
present, 2. that they may be assisting in 
the operation and 3. that they may also 
examine the patient under anaesthetic, 
then he gains and documents consent (for 
however much of it they are comfortable 
with).” (PIN 16; 26 years; female)

Learning context-related
Some settings in which the sensitive exams 

teaching occurred were also identified as a sup-
portive environment for obtaining informed con-
sent. The primary care setting was cited as an 
example: 

“I think that GP was the best opportunity 
to practice this, and consent was always 
gained verbally by my supervisor and then 
by me again” (PIN 31; 23 years; female) 

Discussion
Our data shows that the national consensus 

statement developed in New Zealand13 for guid-
ing informed consent regarding sensitive exam-
inations are not being followed by many of the 
medical students sampled at The University of 
Auckland for most sensitive exams, with the 
exception of the pelvic (not in labour) examina-
tion for anaesthetised patients.

Quantitatively, we could not find any mean-
ingful associations between gender or age and 
compliance/non-compliance to the consen-
sus statement. Although we found associations 
between some ethnic groups and compliance, 
they were not consistent throughout the dataset. 
Qualitatively, we identified that medical students, 
their supervisors, the learning context, and the 
institution play an important role in influencing 
adherence to the consensus statement. 

Since Coldicott’s report almost 20 years ago, 
where unconsented rectal and pelvic exams were 
performed on 5% of conscious and 24% of anaes-
thetised patients,3 there is a paucity of papers that 
have quantified sensitive examinations done with 
or without informed consent. In a recent quali-
tative study of senior medical students, Malpas 
et al15 identified the same issues of unconsented 
sensitive examinations. The study showed that 
a number of medical students at The University 
of Auckland were performing sensitive examina-
tions without the patient’s informed consent, but 
often driven by directions from others.

Conversely, it is reassuring that we found stu-
dents abiding by the national consensus statement 
regarding pelvic (not in labour) exams in anaes-
thetised women. In contrast, contemporary inter-
national studies looking at pelvic examination 
consent5,17 have shown many medical students 
are not obtaining informed consent and that this 
issue still needs addressing.18 Our finding is likely 
due to the presence of a thorough process that is 
in place to make patients, students and supervi-
sors safe in Obstetrics and Gynaecology (O&G) 
attachments. For these attachments in Years 5 
and 6, medical students receive a document and 
a briefing that states how consent should be 
sought for performing a pelvic examination in 
anaesthetised patients. The supervising clinician 
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should obtain consent while the student is not 
present. In consenting, both the patient and the 
clinician must sign a pre-printed sticker, which 
was attached to the operative consent form.19 In 
the absence of the sticker on the patients’ surgical 
papers, the student is not allowed to conduct the 
pelvic examination. 

Our study failed to associate student’s gender, 
age or ethnicity with a higher or lower compli-
ance rate. We found some important barriers 
to students’ compliance that are consistent with 
recent papers. Rees and Monrouxe (2011) stated 
that simply having a guideline is not enough for 
schools to make sure patients’ rights are being 
respected.20 At The University of Auckland, as 
with other institutions, ensuring that medical 
students know about the guidelines regarding 
informed consent needs to be improved,7 as does 
ensuring that those supervising medical students 
understand such guidance in the context of sensi-
tive examinations. Although the consent process 
is raised as part of core learning in Years 2 and 3, 
this may be forgotten or become a victim of the 
hidden or informal curriculum. In a large medi-
cal programme, widely geographically dispersed, 
and with large numbers of staff involved in their 
learning, maintaining compliance with a consen-
sus statement has its challenges. It should be noted 
that the solution is complex, and any implication 
that the medical school simply needs to do more 
is an over-simplification. For example, as with 
most programmes, those supervising students are 
mainly clinicians employed in the health system 
and not by the tertiary institution.

Our findings that some supervisors are not 
compliant with guidelines are, unfortunately, sim-
ilar to other studies in the literature.3,20,21 Reports 
of students feeling that their grades, reputation or 
professional future might suffer due to standing 
up to senior clinicians have been published.4,22 

We also found some factors that facilitate com-
pliance, such as the supervisor acting as a posi-
tive role model, and where the learning context 
is a positive environment. This could help in set-
ting an appropriate ethical climate for students.20 
When a student sees a senior staff acting respect-
fully and following guidelines in relation to their 

patients, this sets an important example that will 
shape their attitude. In our study, students cited 
both a surgeon and a general practitioner, as 
model examples of supervision.

This study has a number of limitations. Firstly, 
our data is based on a self-reported survey where 
students had to retrospectively recall their expe-
riences. Secondly, it is not possible to determine if 
the lack of compliance related to lack of consent, 
lack of documentation, or both. This makes it dif-
ficult to separate out exactly where the problem 
lies. Thirdly, the response rate of 35.1% is low, 
although comparable with other online surveys.23 
Given the above limitations, no claims around 
prevalence can be made. Finally, this is a single 
institution study and so the results may not be 
generalisable. 

Sensitive examinations are important clinical 
skills for undergraduate medical students to learn 
during their training. Using a sample that is repre-
sentative of the final year medical student cohort, 
our study is one of the few that looked into the 
proportion of sensitive examinations performed 
without the patient’s consent, including in the 
anaesthetised setting.2 We also identified some 
important factors that contribute to the adher-
ence to a national consensus statement.

In conclusion, the majority of final year med-
ical students at The University of Auckland who 
participated in this study reported not always 
being compliant with the New Zealand national 
consensus statement for obtaining informed 
consent regarding sensitive examinations, with 
the exception of pelvic examinations (not in 
labour) in anaesthetised patients. We identified 
factors related to students, supervisors, institu-
tion, and the learning context as reasons for this 
non-compliance. Adherence to national consen-
sus statement on obtaining informed consent 
is unsatisfactory, for our setting and the sample 
reported. For our institution, we need to review 
the implementation of policy in practice to ensure 
a safe learning environment for patients and 
our students. For others, this may challenge an 
audit of compliance and reflection on whether 
they have a policy, and what might influence the 
adherence to policy.
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Ethnic differences in those  
presenting for outpatient 
management of venous leg ulcers
Samuel Blackmore, Alice Bourke, Peter Wash, Natalie Scott, Timothy Blackmore

abstract
aim: To describe the demographics of those presenting to Capital & Coast DHB District Nursing Service with venous leg 
ulcers (VLU). 
methods: Electronic records were searched between January 2015 and December 2020 for those presenting with VLU 
and matched to the national minimum dataset to obtain ethnicity, age at presentation and gender. Numbers were  
standardised against the census data for the DHB population, to allow comparison of ethnic differences. Analysis was by 
prioritised ethnicity: comparing Pasifika, Māori and Other. 
results: Of 999 patients with VLU treated by the DN service, there were 91 Māori, 114 Pasifika, and 794 other ethnicities. 
Five hundred and fifty-nine were female and 440 were male. Pasifika men and women were greatly over-represented 
with relative risks of 20 and 19, respectively. Māori men and women had lower relative risk of 6.6 and 5.0, respectively. 
In addition, Māori and Pasifika presented earlier, with standardised rates greater than other ethnicities in all age groups 
up to the age of 70. Average age at presentation for Māori was 14–16, and Pasifika 17–18 years, younger than Other. 
conclusion: This analysis shows for the first time that Māori and Pasifika have higher rates and present earlier than 
those of other ethnicities. Further investigation is required to understand the causes of earlier presentation and thereby 
prevent VLU. 

V enous leg ulcers (VLU) are a significant 
cause of impairment on patient quality 
of life and their long-term management 

account for significant healthcare expenditure.1,2 
Previous reviews by the Capital & Coast District 
Health Board District Nursing Service of venous 
leg ulcers have observed that Māori and Pas-
ifika patients appear younger than those of other  
ethnicities. There are few published prevalence 
studies of VLU in New Zealand, and there are 
no published data from New Zealand on differ-
ences according to ethnicity.3 This study aims to 
strengthen and corroborate the observations of 
previous district nursing reviews, and to pro-
vide published evidence to facilitate discussion 
and establishment of programmes to address this 
important issue.

Significant health inequities exist between 
Māori and Pasifika compared with the New Zea-
land European population in terms of health  
outcomes.4 VLU affect approximately 1–2% of the 
general population and their treatment accounts 
for up to 3% of health expenditure in developed 
nations.2,5 They are associated with pain and poor 
health related quality of life for patients.6 Rec-

ognising the ethnic differences regarding VLU 
may help reduce health inequities for Māori and  
Pasifika. In addition, to direct impact on health 
and wellbeing, interference with work and pro-
ductivity is likely to lead to loss of work and 
income.1

Methods
The District Nurse (DN) service is a domiciliary 

nursing service that is publicly funded through 
the District Health Board. Referrals come from 
both primary care and hospital services, and 
patients are seen in their home or at one of the 
ambulatory care bases. 

Electronic records were obtained from the Cap-
ital & Coast DHB data warehouse of all DN encoun-
ters between January 2015 and December 2020 
using “wound care”, “Doppler assessment”, and 
“compression” search terms within those treated 
for “ulcers”. An ulcer was defined as any break 
in the skin on the lower leg (below the knee) or 
on the foot, which had been present for more 
than six weeks. Ulcers of other aetiologies such 
as malignant, arterial, or diabetic ulcers were 
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excluded.6 Ulcers were determined to be venous 
based on CEAP assessment.7

Demographic details such as birth date, gen-
der, and ethnicity were extracted from the 
patient management system. Patient age was 
derived from the date of their first encounter. 
Ethnicity was self-determined by the patient at 
the time of registration, and grouped using Min-
istry of Health priority coding into: Māori, Pas-
ifika, and Other.8 VLU numbers were compared 
between Māori and Other, and Pasifika and 
Other, by standardising to Capital & Coast DHB 
population data taken from the 2018 census.9 

Each person with VLU was counted once, at the 
earliest presentation, as many individuals had 
multiple ulcers or recurrences. 

Results
Of 999 patients with VLU treated by the DN 

service there were 91 Māori, 114 Pasifika and 794 
Other. Five hundred and fifty-nine were female 
and 440 were male. The patients with simpli-
fied ethnicity listed as Other did not self-report 
a prioritised ethnicity (Māori or Pasifika ethnic-
ity). The first self-reported ethnicity from cen-
sus data was taken as their ethnicity. Of the 114 
patients included in Pasifika ethnicity: 57 iden-
tified as Samoan; 25 as Cook Island Māori; 17 as 
Tokelauan; 7 as Fijian; 3 as Niuean; 2 as Tongan;  
2 as “Other Pacific Island”; and 1 as “Pacific Island 
not further identified”. The 794 patients included 
in Other ethnicity included 13 self-reported  

Table 1: VLU cases and standardised prevalence by sex and ethnicity.

Demographics
VLU Cases Standardised prevalence per 10,000 Relative risk

Ethnicity Sex

Māori

Male 50 256 6.58

Female 41 200 5.15

Total 91 228 5.85

Pasifika

Male 59 779 20.02

Female 55 711 18.27

Total 114 745 19.14

Other

Male 331 34 1.13

Female 463 44 0.86

Total 794 39 1.0

Table 2: Average age of VLU patients by gender and ethnicity.

Ethnicity Sex Average age

Māori
Male 57

Female 65

Pasifika
Male 55

Female 62

Other
Male 73

Female 79
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ethnicity groups. This included 600 as NZ Euro-
pean, 142 of “other European”, 20 Indian, 19 iden-
tified Asian ethnicities, 5 of Middle Eastern/Latin 
American ethnicity, 1 “Other ethnicity”, 1 listed 
“Don’t Know”, and 6 did not state an ethnicity. 

Standardised results show that Māori and 
Pasifika of both genders with VLU are over-rep-
resented compared to those of other ethnicity 
(Table1). 

Māori and Pasifika tended to be younger (Table 
2), and Pasifika males were particularly over-rep-
resented in the younger age groups up to the age 
of 70 (Figure 1).

Discussion
This study shows that the prevalence of VLU is 

markedly higher in Māori and Pasifika than those 
of Other ethnicity, and that this is independent of 
sex. It also shows that Māori and Pasifika patients 
tend to be younger. This is consistent with many 
other data demonstrating poor health outcomes 
for Māori and Pasifika in New Zealand. It is pos-
sible that the development of VLU occurs as the 
result of poor access to healthcare, and therefore 
the over-representation of VLU amongst Māori 
and Pasifika may be another example of discrimi-
nation and deprivation.14

Figure 1a: Standardised age distribution by gender and ethnicity.
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Māori and Pasifika with VLU seen by our service 
tend to be working age. Work conditions may pre-
dispose individuals to VLU. Prolonged periods of 
standing and repeated lower limb trauma increase 
the risk of developing VLU. VLU may impact the 
ability to work, and the cost of continued manage-
ment may be a financial barrier. Furthermore, 
pressure to continue working may come at the 
expense of healing. Earlier age of onset increases 
the cost of long-term management for health  
systems, and reduces the time without disability 
for patients. About a quarter of the patients were 
recorded as being treated under accepted ACC 
claims—it may therefore be possible to investi-
gate the health economics of VLU, particularly in 
Māori and Pasifika.

We adjusted for age and ethnicity because 
increasing age is a significant risk factor for VLU10 
Previous studies had not adjusted for population 
make up at risk. This effect was shown by the sub-
stantial increases in the VLU relative incidence 
for Māori and Pasifika, which is largely because 
of those of Other ethnicity living longer and hav-
ing more “opportunity” to develop VLU as they 
age.11  The relationship reversed between Māori 
and Other with standardisation, with the relative 
risk going from below the null value to above it. 

Many of the risk factors that disproportionately 
affect Māori and Pasifika in New Zealand with 
VLU may be modifiable, and therefore amenable 
to improvement. These include obesity, recur-
rent skin infections, hypertension, diabetes, car-
diac disease, smoking, and occupations associated 
with prolonged standing or immobility.10,12

We did not have data regarding country of 
birth and length of residence in New Zealand, 
so it is not possible to determine whether some 
cases were related to lymphatic filariasis acquired 
in the Pacific. Elimination has been described 
for most of the Pacific nations described in this 
report, and is therefore unlikely to be an expla-
nation of the over-representation of Pasifika with 
leg ulceration.13 

This study has several limitations. Firstly, these 
data were analysed retrospectively from admin-
istrative data, not created for audit purposes. The 
initial data extract included all wound care DN 

activities, and included other DN activities such 
as stoma care and palliative care. Misclassifi-
cation error may have occurred during the pro-
cess of excluding encounters not related to VLU.  
Secondly, patients who had developed VLU prior 
to survey period but had DN contacts during the 
time were included in the study, as it was not  
feasible to screen back earlier than 2015 for  
earlier DN contacts. Therefore, groups with 
slower healing wounds or a higher frequency of 
recurrence would be more likely to be included 
in the study. We believe that the patients with 
VLU seen by CCDHB DNs are representative of the 
wider VLU patient group, but it is possible that 
some patients are treated in primary care, a group 
that may be less likely to be Māori or Pasifika 
because of access issues. Private vascular clinics  
consistently refer to the DN service, so whilst there 
may be some over-representation of Māori and  
Pasifika on the basis of access or referral patterns 
to the DN service, we do not consider this to be a 
major confounding factor. 

The main limitation of using the DN database 
is that healing times, sites and numbers of indi-
vidual ulcers are not recorded in an easily search-
able format. In addition, body mass index is not 
recorded. We intend to create standardised data 
entry forms for wound care encounters, which 
would allow more robust prospective audits. 

Conclusion
This study, to our knowledge, shows for the 

first time that there is both a higher incidence 
of VLU among Māori and Pasifika, and that the 
cohort of Māori and Pasifika patients are younger  
overall than Other ethnicities. Research is 
required to examine the causes of the ethnic  
differences and to identify factors amenable to 
early targeted intervention and thereby reduce 
inequity. It would be also important to develop 
programmes that minimise time away from work 
for those needing treatment of VLU. Targeting 
care in the community or workplace for those 
with VLU may be helped with the establishment 
of the Māori Health Authority, as DN services are 
already overstretched.



New Zealand Medical Journal 
Te ara tika o te hauora hapori

2022 May 20; 135(1555). ISSN 1175-8716
www.nzma.org.nz/journal ©NZMA 

article 23

competing interests
Nil.

acknowledgements
Robin Willink, Statistician, Wellington School of 
Medicine, Wellington.

author information
Samuel Blackmore: Medical Student, Christchurch 

School of Medicine, University of Otago, Christchurch.
Alice Bourke: District Nurse, Capital & Coast District 

Health Board, Wellington.
Peter Wash Manager: Business Intelligence & Analytics, 

Capital & Coast District Health Board, Wellington.
Natalie Scott: District Nurse, Capital & Coast District 

Health Board, Wellington.
Timothy Blackmore: Infectious Diseases Physician and 

Microbiologist, Capital & Coast District Health Board, 
Wellington.

corresponding author
Timothy Blackmore: Infectious Diseases Physician and 

Microbiologist, Capital & Coast District Health Board, 
Private Bag 7903, Wellington 6021. 027 271 8606. 
timothy.blackmore@ccdhb.org.nz

url
www.nzma.org.nz/journal-articles/ethnic-differences-
in-those-presenting-for-outpatient-management-of-
venous-leg-ulcers

references
1. González-Consuegra RV, Verdú J. Quality of life in 

people with venous leg ulcers: an integrative review. 
Journal of Advanced Nursing. 2011;67(5):926-44.

2. Posnett J, Franks P. The burden of chronic wounds 
in the UK. Nursing times. 2008;104(3):44-5.

3. Walker N, Rodgers A, Birchall N, Norton R, 
MacMahon S. Leg ulcers in New Zealand: age at 
onset, recurrence and provision of care in an urban 
population. The New Zealand Medical Journal 
(Online). 2002;115(1156):286-9.

4. Reid P, Robson B. Understanding health inequities. 
Hauora: Māori Standards of Health IV A study of the 
years. 2000;2005:3-10.

5. Singer AJ, Tassiopoulos A, Kirsner RS. Evaluation 
and Management of Lower-Extremity Ulcers. 
The New England journal of medicine. 
2017;377(16):1559-67.

6. Jull A, Walker N, Hackett M, Jones M, Rodgers 
A, Birchall N, et al. Leg ulceration and perceived 
health: a population based case-control study. Age 
and Ageing. 2004;33(3):236-41.

7. Eklöf B, Rutherford RB, Bergan JJ, Carpentier 
PH, Gloviczki P, Kistner RL, et al. Revision of the 
CEAP classification for chronic venous disorders: 
Consensus statement. Journal of Vascular Surgery. 
2004;40(6):1248-52.

8. Ethnicity Data Protocols. In: Health Mo, editor. 
Wellington: Ministry of Health.2017.

9. NZ S. Age and sex by ethnic group (grouped 
total responses), for census night population 
counts, 2006, 2013, and 2018 Censuses 
(RC, TA, SA2, DHB) [Available from: http://
nzdotstat.stats.govt.nz/wbos/index.aspx?_
ga=2.65726509.262721734.1616570978-
870345992.1614914179&_
gac=1.47393109.1616570985.
CjwKCAjwxuuCBhATEiwAIIIz0ds-ylhL3uLR7RwL7h4
5DIOZScnaCpgWiX6JyrKhFR1pmZgCZC2jrRoCoTM
QAvD_BwE.

10. Criqui MH, Denenberg JO, Bergan J, Langer RD, 
Fronek A. Risk factors for chronic venous disease: 
The San Diego Population Study. Journal of 
Vascular Surgery. 2007;46(2):331-7.

11. New Zealand. Statistics New Zealand. issuing b. 
Subnational period life tables. Subnational period 
life tables 2014.

12. Sharpe H, Bradbury S. Understanding excess body 
weight: New Zealand Health Survey: Ministry of 
Health; 2015.

13. Ichimori K and Graves P. Overview of PacELF—
the Pacific Programme for the Elimination of 
Lymphatic Filariasis s Tropical Medicine and Health 
2017;45:34-9.

14. Harris R, Tobias M, Jeffreys M, Waldegrave K, 
Karlsen S, Nazroo J. Effects of self-reported racial 
discrimination and deprivation on Māori health and 
inequalities in New Zealand: cross-sectional study. 
Lancet. 2006 Jun 17;367:2005-9. 



New Zealand Medical Journal 
Te ara tika o te hauora hapori

2022 May 20; 135(1555). ISSN 1175-8716
www.nzma.org.nz/journal ©NZMA 

article 24

Cholesterol treatment in patients 
with acute coronary syndromes: does 
stating a target improve management?
Andrew Borrie, Emily Fiennes, Scott A Harding, Alexander Sasse

abstract
aim: Previous research in New Zealand has demonstrated high rates of statin prescription in patients with acute  
coronary syndromes (ACS), but how widely a treat to target approach is adopted is unclear. 
methods: We retrospectively examined cholesterol management in 100 consecutive patients admitted with confirmed 
ACS. The primary end point was reaching low-density lipoprotein-cholesterol (LDL-C) target of <1.8 mmol/L within six 
months. Following this a change in practice was implemented, documenting patients’ current LDL-C and the LDL-C  
target of <1.8mmol/L in the discharge summary. A prompt to arrange a follow-up lipid test was also added to the  
discharge process. A second cohort of 100 patients with confirmed ACS was prospectively examined and the same  
endpoints reassessed.
results: Lipid testing increased post intervention, both in-hospital (70% vs 98%, P<0.001) and during outpatient  
follow-up (60% vs 82%, P=0.01). In the intervention group, the primary outcome was achieved in more frequently  
(47% vs 64% P=0.02) and follow-up LDL-C was lower (2.0±1.1 mmol/L vs 1.73±0.77 mmol/L, P=0.002). Non-statin  
cholesterol medication was rarely used.
conclusion: At baseline a treat to target approach was infrequent. Stating a target in discharge documentation was 
associated with significant improvements in lipid testing and patients achieving LDL-C targets.

C ardiovascular disease is the most common 
cause of death in New Zealand, respon-
sible for almost one in three deaths, with  

ischaemic heart disease alone causing approx-
imately 4,800 deaths a year.1 Patients who pres-
ent with acute coronary syndromes (ACS) have 
a cumulative mortality of 52% over the follow-
ing 12 years.2 Secondary prevention to improve 
outcomes after acute coronary syndromes (ACS) 
is multi-faceted including, but not limited to, 
diet, exercise, medications, and interventional 
procedures. 

In patients with ACS initiation of high intensity 
statins is recommended irrespective of baseline 
low-density lipoprotein-cholesterol (LDL-C) lev-
els.3,4 In January 2019, both the European Society 
of Cardiology (ESC) and American Heart Asso-
ciation (AHA) guidelines recommended achiev-
ing an LDL-C reduction of ≥50% from baseline 
and an LDL-C <1.8 mmol/L.3,4 This target was 
matched by the New Zealand 2018 Cardiovascu-
lar Disease Risk Assessment and Management 
for Primary Care Statement recommendations 
targeting LDL-C below 1.8mmol/L for individu-
als with a five-year cardiovascular disease event 

risk of ≥15%.5 Patients with known cardiovascu-
lar disease are assumed to have a risk of ≥15%. 
To reach the LDL-C target, lifestyle modification 
and statin therapy is recommended, with addition 
of Ezetimibe and a proprotein convertase subtili-
sin/kexin type 9 (PCSK9) inhibitor if target is not 
achieved within 4–6 weeks.6 This target changed 
in the 2019 ESC guidelines to recommend a tar-
get of <1.4 mmol/L, supported by evidence from 
PCSK9 trials.7 

Large studies have shown a consistent dose-de-
pendent association between exposure to LDL-C 
and atherosclerosis. With supportive human 
Mendelian Randomisation studies, the 2019 ESC 
Guidelines for the management of dyslipidae-
mias concluded that “there is no longer an ‘LDL-C 
hypothesis’ but an established fact that increased 
LDL-C values are causally related to atheroscle-
rotic cardiovascular disease”.7 Importantly for 
treatment of atherosclerosis, the counter point 
of this statement has also been shown to be true, 
that lowering of LDL-C yields a 24% (RR 0·76, 95% 
CI 0·73–0·79) proportional reduction in major cor-
onary events per 1·0 mmol/L reduction in LDL-C 
cholesterol.8 Furthermore, the PCSK9 trials have 
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demonstrated that there is no lower limit or 
‘J’-curve effect in the effect of LDL-C reduction 
on cardiovascular risk or safety.9,10 Unfortunately, 
recent studies on raising high-density lipopro-
tein-cholesterol have demonstrated that currently 
available therapies do not reduce the risk of car-
diovascular disease.7 This focusses the therapy of 
dyslipidaemia on LDL-C.

Previous research in New Zealand has demon-
strated high rates of statin prescription in 
patients with ACS, but how widely a treat to target 
approach is adopted is unclear.11,12 We aimed to 
assess the way in which cholesterol was managed 
in a tertiary hospital, with the goal of encourag-
ing a treat-to-target approach and appropriate 
follow-up.

Method
In this observational study, we retrospectively 

identified 100 consecutive patients with acute  
coronary syndromes admitted to the Cardiology 
Unit of Wellington Regional Hospital between 1 
January 2019 and 1 March 2019 (baseline group), 
and examined management of cholesterol. 
Patients with unstable angina or myocardial 
infarction as the primary diagnosis were included 
based on discharge coding (ICD-10AM codes 
I20, I21 and I22). Patients were excluded if they 
had stable angina, a non-atherosclerotic cause 
of infarction, a “type II” infarction, died within 
30 days of admission or lived outside the local 
“3DHB” region of the Capital & Coast, Hutt Val-
ley and Wairarapa district health boards. During 
the period that the baseline group was collected, 
no LDL-C treatment target or advice was rou-
tinely specified on the discharge summary. Med-
ical records were reviewed to determine patient 
demographics, clinical characteristics, choles-
terol testing, and medications prescribed in the 
six months post discharge. If patients had more 
than one follow-up, the most recent was used for 
the purposes of analysis. The primary end point 
was percentage of patients reaching LDL-C target 
within six months of discharge. Secondary end-
points were frequency of cholesterol testing, sta-
tin prescribing, and LDL-C concentration reached.

Following collection of the baseline group data, 
a change in clinical practice was implemented. 
This involved stating the patient’s current LDL-
C, and an LDL-C target of less than 1.8mmol/L 
on the discharge summary. A prompt to the dis-
charging doctor to arrange a follow-up choles-
terol test within 6–8 weeks was also added to 

the discharge process. The change was designed 
to function as both a prompt and education for 
the junior doctors in-hospital, the patient’s own  
general practitioner and clinicians reviewing the 
patient in outpatient clinic. After this change was 
implemented, a second cohort of a further 100 
consecutive patients (intervention group) with 
acute coronary syndromes admitted to the Cardi-
ology Unit of Wellington Regional Hospital were 
collected prospectively between 1 July 2020 and 
11 November 2020. Patients in both groups were 
routinely reviewed in Cardiology outpatient clinic 
at 6–12 weeks post-discharge. For the purposes of 
this paper, we defined high intensity statin by the 
2013 AHA definition (Atorvastatin 40mg or 80mg 
or Rosuvastatin 20mg or 40mg).13 This project was 
introduced as a quality improvement initiative 
and conforms to the New Zealand standard for 
observational research.

Statistical analysis
Categorical variables are expressed as frequen-

cies and percentages. Continuous variables which 
are normally distributed are reported as mean ± 
standard deviation (SD). The Chi-squared test was 
used for analysis of categorical data. Statistical 
analyses for normally distributed variables were 
performed with independent t-tests. For all statis-
tical analyses, a P value <0.05 was considered sig-
nificant. All statistical tests were performed using 
SPSS version 26 (IBM, Armonk, NY).

Results
At admission, there was no significant differ-

ence in patient demographics, clinical character-
istics, or LDL-C between groups (Tables 1 and 2). 
There were fewer patients on high-intensity sta-
tin therapy at the time of admission in the inter-
vention group (26 vs 11, P=0.06). There were 
also fewer patients with established coronary 
artery disease in the intervention group (Table 1). 
Patients with pre-existing coronary disease were 
more likely to be on statin therapy at admission 
than those without (P<0.001). Of the patients not 
at target at admission, patients in the intervention 
were more likely to have treatment intensified 
compared to those in the baseline group (97% vs 
68%, P=<0.001) (Figure 1). In particular, patients 
in the baseline group on Atorvastatin 40mg with 
LDL-C not at target at admission were unlikely to 
have therapy intensified, but this improved sig-
nificantly in the intervention group (86% vs 26%, 
P=0.01). In both groups, whether a patient’s LDL-C 
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Table 1: Patient demographics and clinical characteristics.

 Baseline (n=100) Intervention (n=100) P value 

Age (mean ± SD) (years) 64±11.5 61±10 0.09

Male 74 83 0.12

Ethnicity   0.99

  European 73 74  

  Māori 9 9  

  Pacific 6 5  

  Indian 5 6  

  Other 7 6  

Risk factors    

  Hypertension 67 58 0.18

  Dyslipidaemia 76 83 0.22

  Diabetes 17 12 0.32

  Current smoker 17 15 0.7

Prior MI 17 10 0.14

Prior PCI 15 11 0.15

Prior CABG 5 1 0.4

Other vascular disease 3 4 0.7

Admission statin   0.93

  Atorvastatin 80mg 6 3  

  Atorvastatin 40mg 19 8  

  Rosuvastatin 20mg 1 0  

  Other statin 8 11  

  None 66 78  

Discharge diagnosis    

  Unstable Angina 2 2  

  NSTEMI 27 38  

  STEMI 71 60 0.25

Angiography 98 98 1

  PCI 76 86  

  CABG 6 4 0.19

MI – Myocardial infarction; NSTEMI – Non-ST Elevation Myocardial Infarction; STEMI – ST Elevation Myocardial Infarction; CABG – 
Coronary artery bypass grafting; PCI – Percutaneous coronary intervention; Risk factors defined by clinical diagnoses.
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was at target during admission did not influence 
whether they had a follow-up cholesterol check 
in either the baseline (P = 0.62) or intervention 
(P=0.50) groups.

The primary outcome of reaching LDL-C tar-
get within six months was achieved in more often 
in the intervention group (64% vs47%, P=0.02). 
There were also significant differences in sec-
ondary outcomes between the groups. In the 
intervention group, cholesterol testing occurred 
more frequently, both in-hospital (98% vs 70%, 
P<0.001) and as outpatients (82% vs 60%, P=0.01). 
There was similar prescription of high-inten-
sity statins at discharge in the two groups (85% 

vs 83%, P=0.84); however, more patients inter-
vention group were discharged on Atorvastatin 
80mg (43% vs 23%, P=0.04). The higher prescrip-
tion rates of Atorvastatin 80mg in the interven-
tion group continued at follow-up (42% vs 25%, 
P=0.04). Outpatient intensification of therapy in 
patients not at target occurred in 6% of patients 
in the baseline group, and 26% in the intervention 
group (P=0.13) (Figure 1). Follow-up LDL-C cho-
lesterol was also lower in the intervention group 
compared to the baseline group (1.73±0.77mmol/L 
vs 2.0±1.1mmol/L, P=0.002). Follow-up was avail-
able in all patients in both groups. 

Ezetimibe was used rarely in both groups (7 and 

Table 2: Cholesterol management and outcomes.

Baseline group 
(n=100)

Intervention group 
(n=100)

P Value

Inpatient cholesterol checked 70 98 <0.001*

Admission LDL-C (mean ± SD) 2.8±1.0 3.1±1.0 0.14

Admission LDL-C at target (<1.8mmol/L) 12 11 0.83

Discharge statin 0.03*

  Atorvastatin 80mg 23 43

  Atorvastatin 40mg 65 49

  Rosuvastatin 20mg 1 0

  Other statin 4 4

  None 7 4

Follow-up LDL-C checked by six 
months

60 82 0.01*

  Most recent LDL-C 2.0 ± 1.1 1.73± 0.77 0.002*

  Most recent LDL-C at target 47 64 0.02*

Follow-up statin 0.04*

  Atorvastatin 80mg 23 42

  Atorvastatin 40mg 59 43

  Rosuvastatin 20mg 1 0

  Other statin 10 10

  None 7 5

LDL-C never checked 10 1 0.005*

LDL-C – Low-density lipoprotein-cholesterol.
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10 patients, in baseline and intervention groups at 
follow-up, respectively). No patients were treated 
with fibrates, PCSK9 inhibitors or other choles-
terol reducing medications at any point during 
the study. Across both groups, 21% of patients 
on Atorvastatin 80mg alone did not reach target. 
Of the patients not at target, none were on maxi-
mal therapy of Ezetimibe plus either Atorvastatin 
80mg or Rosuvastatin 40.

Statin intolerance
Patients who were not prescribed statins at 

discharge had reasons documented in five out 
of seven patients in the baseline group, and four 
out of four patients in the intervention group 
(p=0.78). De-intensification of therapy after dis-
charge occurred in eight patients in the baseline 
group (all of whom were below target) and nine 
patients in the intervention group (six were below 
target, two experienced side effects, one with an 
unknown reason). During follow-up, one patient 
in the baseline group and three patients in the 
intervention group had new side effects (p=0.62). 

Discussion
This study describes the management of cho-

lesterol in a tertiary hospital and the important 
effect of a simple change to an electronic discharge 
summary template. Our intervention was simple, 
yet changed the way that cholesterol was tested 
and managed, increasing the number of patients 
treated to target, both in-hospital and as outpa-
tients. This was achieved without an increase in 
side effects or adverse events. 

In the baseline group, cholesterol was not 
checked in-hospital in 30% of patients—despite 
this, statin prescription rates were high (93%). This 
suggests that statin prescription was not linked to 
cholesterol levels (in a treat-to-target approach), 
rather guidelines that high intensity statins should 
be prescribed to patients with ACS.5,6 This is fur-
ther supported by the lack of intensification in 
patients on treatment with a statin at admission 
who were not at target, the lack of association 
between a patient not being at target, and a fol-
low-up LDL-C being performed. Statin prescrip-
tion was relatively binary, like aspirin, rather than 
treating to target like hypertension or diabetes. 

Figure 1: LDL-C results: Management and outcomes.
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The greatest impact of our intervention was 
on in-hospital testing and prescribing, which is 
organised by junior doctors who also fill in the 
discharge summary containing the intervention. 
Junior doctors rotate through specialities, and 
may not be aware of all relevant subspecialty 
guidelines. Having targets stated in daily paper-
work may have provided education, as well as 
a prompt for cholesterol testing and statin pre-
scription. We cannot exclude that other education 
could have of had an effect; however, none was 
deliberately provided. This study demonstrates 
that simple quality improvement initiatives can 
create important changes in patient care. Similar 
approaches could be taken to improve adherence 
to other guidelines.

In-hospital prescription of statin medication 
is important, as discharge prescription of Ator-
vastatin 80mg is the most predictive factor of 
prescription of Atorvastatin 80mg at one year.11 
Atorvastatin 80mg has also previously been 
shown to have similar rates of discontinuation to 
other high-intensity statins, and lower rates of dis-
continuation than low/medium-intensity statins, 
further supporting its tolerability. 11 It may be clin-
ically appropriate to use lower doses of statins in 
some groups, such as patients over the age of 75, 
due to concerns of lack of evidence of their effi-
cacy in this population, drug–drug interactions 
and side effects.8,14 However, in large meta-anal-
ysis the proportional reduction in major vascular 
events remained similar, irrespective of age.8 

Despite the improvement in the intervention 
group, 36% of patients still did not achieve the 
LDL-C target of <1.8 mmol/L at follow-up. None of 
these patients were on maximal available funded 
therapy, with Ezetimibe rarely used. Adding Ezeti-
mibe to statin therapy has been shown to reduce 
cardiovascular events in patients with ACS, and 
guidelines support its use in patients not achiev-
ing target LDL-C on statin therapy alone.6,15 The 
modest effect of Ezetimbe on the lipid profile and 
outcomes, when added to statin therapy, may 
have limited clinician enthusiasm. In New Zea-
land, PCSK9 inhibitors have been approved for 
use but not funded, and cost is likely a limiting 
factor in their prescription. 

Since this study has been concluded, our ACS 
discharge summary template has been updated 
to reflect the 2019 European Society of Cardiol-
ogy/European Atherosclerosis Society (ESC/EAS) 
Guidelines and position statement from New  
Zealand Region Committee of the Cardiac Society 
of Australia and New Zealand which both recom-

mend an LDL-C target of <1.4mmol/L in those with 
established cardiovascular disease.6,16 

Achieving a target of 1.4mmol/L would be sig-
nificantly more challenging. There would need 
a change in physician and GP behaviour, as well 
as changes in PHARMAC funding; noting that in 
this study 42% of patients on Atorvastatin 80mg 
reached a target of <1.4 mmol/L. 

Rosuvastatin has been funded since Decem-
ber 2021, and offers an alternative high-intensity 
statin to patients with intolerance to Atorvasta-
tin, as well as being more effective in achieving 
LDL-C targets.17,18 PHARMAC special authority cri-
teria only allows access to Ezetimibe for patients 
with an LDL-C of >2mmol/L despite the use of the 
maximal tolerated dose of Atorvastatin. For lower 
targets to be achieved, Ezetimibe would need to 
be funded at lower LDL-C levels and funding of 
PCSK9 inhibitors would need to be considered.

Limitations
Changes in cholesterol management practices 

may have occurred between the times the two 
groups’ data were collected, other than the inter-
vention. Guidelines released during this period 
suggested that more intensive treatment of cho-
lesterol is appropriate and may have led to greater 
intensification of statin treatment.6 In the base-
line group, there was a greater number of patients 
who did not have their cholesterol measured in 
the six months following discharge. It is unknown 
what proportion of patients in the unmeasured 
groups reached target, and if known, whether 
this would have changed our findings. We did not 
perform longer term follow-up and therefore are 
unable to comment on the longer-term impact.

Conclusion
At baseline, a treat to target approach was 

inconsistently applied; patients were prescribed 
statins, but LDL-C testing and medication titra-
tion according to results was infrequent. Stating 
the patient’s current LDL-C and an LDL-C target in 
the discharge summary, with a prompt to request 
follow-up lipids, significantly improved testing, 
appropriate titration in response to results and 
LDL-C outcomes. We believe clearly stating tar-
gets is an important step towards achieving them. 
Other recommendations that are not consistently 
achieved or followed may also benefit from simi-
lar interventions. 
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Ethnic disparity in clozapine dosing 
and cardiotoxicity in New Zealand 
Kathryn E Burns, Brandi L Bellissima, Fintan Garavan, Nuala A Helsby, Malcolm D Tingle

abstract
background: Clozapine is an effective antipsychotic for use in treatment-resistant schizophrenic patients; however, 
its use is limited by rare but serious side effects. Notably, the cardiotoxicities associated with clozapine occur more  
frequently in Australia and New Zealand than in other countries.
aims: To investigate ethnic disparities in the treatment and incidence of cardiotoxicity for patients prescribed  
clozapine in New Zealand.
methods: A post hoc analysis was undertaken using data from four studies investigating clozapine cardiotoxicities in 
New Zealand: two population studies (one prospective, one retrospective) conducted in the Auckland District Health 
Board (2011–2017), and two studies of coronial autopsy records (2001–2016). The relationship between ethnicity and 
cases (N=26) of myocarditis and/or cardiomyopathy was examined in comparison to non-cases in the rest of the study 
population (N=161). Patient demographics, comorbidities, and risk factors were investigated for any associations with 
ethnicity, where data was available.
results: Māori and Pacific patients were over-represented in the population studies. Moreover, across the 
cohorts investigated 46% of myocarditis and cardiomyopathy cases were Māori. In contrast, only one case (4%) of  
cardiomyopathy was identified in a patient of Pacific descent. Where clozapine titration data was available, the rate 
of dose escalation was higher in Māori and Pacific peoples, as was the cumulative dose received before the first case 
of cardiotoxicity (day 13 of dose titration). Māori patients were more likely to be co-medicated with sodium valproate 
than others during clozapine titration, and sodium valproate was also significantly associated with myocarditis in  
these patients. 
conclusions: The factors underpinning the more rapid titration of Māori and Pacific patients onto clozapine and the 
increased use of concomitant sodium valproate in Māori are unclear. While the latter may explain the heightened risk of 
clozapine-induced myocarditis in Māori, further work is required to mitigate the effects of this inequity on the safe use 
of clozapine in New Zealand.

C lozapine is an antipsychotic medication 
used for the management of treatment- 
refractory schizophrenia and schizoaffective 

disorder. It is the only recommended agent for 
single use in New Zealand and Australia,1 and 
with FDA approval2 for these patients. Clozapine 
is unique in its ability to reduce both positive (eg 
delusions, hallucinations) and negative (eg apa-
thy, social withdrawal) psychotic symptoms, and 
is associated with a significantly reduced suicide 
rate.3–8 Despite this, it is underutilised clinically, 
and the time period between first presentation and 
initiation of clozapine therapy is generally sub-
stantial.9,10 Indeed, an average delay of 9.7 years 
has been reported for the Auckland and Northland 
regions in New Zealand.11 Modelling indicates that 
extension of clozapine prescribing to all treat-
ment-resistant schizophrenics in the United King-
dom would be associated with net savings of £8.7 
million, 53 lives saved, and a freeing up of 167 
acute beds annually.12

Despite the substantial benefits of clozap-
ine, it remains a drug of last resort due to a 
high risk of serious adverse effects, including 
life-threatening agranulocytosis, toxic megaco-
lon, myocarditis, and cardiomyopathy. Of these, 
agranulocytosis and toxic megacolon are well 
managed clinically, whereas the cardiotoxicities 
associated with clozapine are poorly understood. 
Systematic literature reviews of clozapine-induced 
myocarditis13 and cardiomyopathy14 have iden-
tified no clear risk factors for their development,  
and the current clinical biomarkers are non- 
specific indicators of cardiac damage (myocardi-
tis: elevated troponins I and T; cardiomyopathy: 
heart failure symptoms, eg exertional dyspnoea, 
fatigue, orthopnoea, paroxysmal nocturnal dys-
pnoea, peripheral oedema, QTc prolongation, 
reduced ejection fraction) and inflammation (myo-
carditis: C-reactive protein). We recently investi-
gated plasma miRNA as potential early biomarkers 
of clozapine cardiotoxicity, but these were not 



New Zealand Medical Journal 
Te ara tika o te hauora hapori

2022 May 20; 135(1555). ISSN 1175-8716
www.nzma.org.nz/journal ©NZMA 

article 33

informative for discrimination of cases from 
non-cases.15

The reported incidence of these cardiotoxici-
ties is higher in Australia and New Zealand than 
in other countries. Three independent studies 
of Australian populations have reported treat-
ment-limiting or fatal cardiotoxicities in 2.4–
8.5% of clozapine patients,16–18 and our group has 
recently demonstrated incidences of clozapine-in-
duced myocarditis and cardiomyopathy in the 
Auckland District Health Board (ADHB) of 3.8% 
and 1.3%, respectively.19 During that analysis it 
was noted that, although the numbers were small, 
patients of Māori descent appeared to be over-
represented in the myocarditis cases. We have 
therefore undertaken an extended analysis of eth-
nicity across all studies of clozapine cardiotoxicity 
undertaken within the group.

Methods
The current work is a post hoc analysis of data 

from research investigating clozapine cardiotox-
icities in New Zealand: two population studies 
conducted in the ADHB between 2011 and 2017, 
and two studies of coronial autopsy records from 
2001 to 2016 (Figure 1). To date, the primary out-
comes have been published for one of the popu-
lation studies.19 All of the studies received ethics 
approval from the Health and Disabilities Ethics 
Committees (HDEC) New Zealand, and locality 
approval from the ADHB Research Office (A+). 

ADHB Population Studies: (HDEC 14/NTB/86, 
A+ 6354). Patient demographics (age at study 
inclusion and/or clozapine initiation, ethnicity, 
sex), and comorbidities/risk factors (BMI, clozap-
ine dose and titration rate, hypertension status, 
lipid profile, type 2 diabetes mellitus (T2DM) sta-
tus, smoking status, co-medications at titration) 
were recorded where available. The Retrospec-
tive Review included all patients (N=78) who ini-
tiated or re-initiated clozapine within the ADHB 
over a two-year period (2011–2012), and it identi-
fied cardiotoxicities according to pre-defined case 
definitions.19 Any patients for whom clozapine 
was stopped for reasons other than cardiotoxicity 
(neutropenia (N=1), constipation (N=1), medica-
tion non-compliance (N=2)) were excluded from 
case vs non-case comparisons, as were suspected 
cardiotoxicity cases where the case definitions 
of myocarditis or cardiomyopathy were not met 
(N=5). None of the cardiomyopathy cases (N=2) 
were included in analyses of clozapine titration 
rate, cumulative dose at titration, or concomitant 
medications at titration. The Clozapine Safety 
Study was a prospective, longitudinal, observa-
tional study of patients receiving clozapine as 
standard-of-care for psychiatric indications in the 
ADHB from 2014–2017 (N=67). One patient trialled 
clozapine twice (2012 and 2016) and developed 
myocarditis on both occasions; this resulted in 
their inclusion in both ADHB Population Studies 
(as AU0090 and CSS0117; non-Māori non-Pacific, 
BMI >40, abnormal lipid profile, no hypertension 

Figure 1: Flow diagram for inclusion of Coronial Autopsy and ADHB population patients in the current analysis. 
One patient was included in both ADHB population studies, and another crossed over from the Clozapine Safety 
Study to the New Zealand Coronial Post-Mortem Study. Ethnicity was not recorded for 13 patients in the  
New Zealand Coronial Post-Mortem Study (N=2 cases, N=11 non-cases).
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or T2DM, non-smoker). For combined analyses 
of these studies, only the data for this individu-
al’s initial exposure to clozapine was included. 
Two additional patients were excluded from 
case vs non-case comparisons; one was diag-
nosed with idiopathic cardiomyopathy prior to 
clozapine exposure, and one who suffered isch-
aemic heart failure.

Coronial Autopsy Studies: (HDEC 14/NTA/202, 
A+ 6250). The process by which New Zealand 
Coronial Post-mortem study samples were 
obtained has been previously published.20 
Briefly, records were reviewed for patients in the 
New Zealand Coronial database with detectable 
clozapine on routine post-mortem toxicology 
between 2013 and 2016, and for whom the coro-
nial inquest had closed (N=45). Additional clozap-
ine-taking patients were identified in the ADHB 
Coronial Database (N=10). For the purposes of 
this analysis, any patients whose cause of death 
(COD) included myocarditis and/or cardiomy-
opathy (N=14) were included as cases. Patient 
demographics (age at death, sex, ethnicity, and 
comorbidities/risk factors (BMI) were recorded 
where available, in addition to COD (direct, 
antecedent, and/or significant contributing fac-
tors). Where ethnicity was not recorded (N=2 
cases, N=11 non-cases), patients were included in 
the non-Māori non-Pacific patient group to avoid 
overestimation of the prevalence of Māori and 
Pacific peoples in the cohorts. One patient from 
the Clozapine Safety Study was also included in 
the Coronial Autopsy Studies (CSS001/PM0021; 
non-Māori non-Pacific, BMI 28/29, abnormal 
lipid profile, hypertension, T2DM, non-smoker; 
no clozapine cardiotoxicity recorded, but COD 
attributed to hypertensive heart disease and 
T2DM by the pathologist). For combined analy-
ses across all studies, only the Clozapine Safety 
Study data was included for this individual.

Analyses of categorical data were performed 
in IBM SPSS Statistics version 27.0.0.0 using Free-
man-Halton extension of the Fisher’s Exact test, 
with analyses layered by study grouping (ADHB 
Population Studies, Coronial Autopsy Studies). 
All other analyses were undertaken in GraphPad 
PRISM v 9.0.2. Comparisons between ethnicities 
(Māori, Pacific peoples, non-Māori non-Pacific) 
and continuous variables (age, BMI) were under-
taken using the Kruskal-Wallis one-way analysis 
of variance with Dunn’s multiple comparisons 
test. Correlations between cumulative dose (days 
1–13) and other continuous variables (age at titra-
tion, BMI) were assessed by Spearman’s correla-

tion, with datasets stratified by ethnicity (Māori, 
Pacific peoples, non-Māori non-Pacific). The time 
course of titration doses was assessed using two-
way ANOVA with the Geisser–Greenhouse epsilon 
hat correction and Tukey’s Multiple Comparison 
test. Median daily dose curved were fitted with 
simple linear regressions, with deviation from 
linearity assessed using the runs test. All reported 
p-values are two-sided with the exception of the
one-tailed runs tests, with p <0.05 considered sta-
tistically significant.

Results
In comparison to the wider ADHB population, 

Māori and Pacific patients were over-repre-
sented in both the ADHB Retrospective Review19 
and the Clozapine Safety Study (Table 1). In con-
trast, the proportion of Māori (20.0%) and Pacific 
(4.4%) patients in the New Zealand Coronial Post- 
mortem Study were not significantly different 
to the New Zealand population prevalence of 
these groups (15.7% and 6.5%, respectively).21 
Although the numbers in each study were too 
small to reliably undertake individual statisti-
cal analyses, Māori patients were consistently 
over-represented in myocarditis and cardiomy-
opathy cases, making up more than a quarter of 
cases in all four cohorts and almost half (46.2%) 
of cases overall (Table 2). In contrast, only one 
case was observed in individuals of Pacific 
descent (3.8% of cases). Ethnicity was signifi-
cantly associated with cardiotoxicity following 
enrichment of the ADHB population data with 
the post-mortem patients (p =0.016). 

Dose titration data were available for this anal-
ysis from 71 patients in the ADHB Population 
Studies (Figure 1), including all cases of clozap-
ine-induced myocarditis. The first case of cardio-
toxicity occurred on day 13 of treatment. There 
was no difference in the median initial (day 1) dose 
across ethnicities (12.5mg for all groups, Figure 2). 
However, the rate of dose escalation was higher 
for Māori and Pacific peoples than for others, with 
ethnicity accounting for 10.5% of variation in the 
dataset (p =0.0002). The median incremental dose 
escalation over the 13 days was 14.15 ± 0.54 mg/
day for Māori and 12.91 ± 0.49 mg/day for Pacific 
peoples, in comparison to 9.14 ± 0.49 mg/day for 
other patients (Figure 3A). Based on these regres-
sions, while non-Māori non-Pacific patients had 
reached a median daily dose of 100mg at day 11, 
Māori and Pacific patients reached the same dose 
at days 7 and 8, respectively. The resultant median 
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cumulative clozapine dose over days 1–13 varied 
between ethnicities (Figure 3B), with the doses 
received by Māori higher for than for non-Māori 
non-Pacific patients (p =0.0008). While doses were 
also elevated for Pacific peoples in comparison 
to non-Māori non-Pacific patients, this difference 
did not reach the threshold for statistical signif-
icance following correction for multiple testing 
(p =0.0573). Concomitant sodium valproate was 
associated with the development of myocardi-
tis during clozapine titration in these patients (p 

=0.017). Notably, Māori were significantly more 
likely to be co-medicated with sodium valproate 
during clozapine titration than Pacific peoples or 
non-Māori non-Pacific patients, making up 83.3% 
of all sodium valproate-exposed patients (Table 3).

Several other patient factors were also exam-
ined as possible confounders for these differences 
in cumulative dose. While median BMI in the 
ADHB Population Studies was higher in Pacific 
peoples than in non-Māori non-Pacific patients 
(Figure 3C), cumulative dose did not correlate 

Table 1: Proportion of individuals of each ethnicity in the ADHB Population Studies.

Expected Observed

ADHB population 
(N=545,640)a

Retrospective Review,19 
2011–2012 (N=78)

Clozapine Safety Study, 
2014–2016 (N=67)

Māori 7.9% 18.0% 26.9%

Pacific peoples 10.3% 12.8% 16.4%

non-Māori non-Pacific 81.8% 69.2% 56.7%

Observed vs expected p-valueb 0.0025 <0.0001

aMinistry of Health – Manatū Hauora 21

buncorrected

Table 2: Myocarditis and/or cardiomyopathy cases, for whom ethnicity was recorded across the four cohorts.

ADHB population studies Coronial autopsy studies

Combined totalRetrospective 
Review,19 
2011–2012 

Clozapine 
Safety Study, 
2014–2017 

NZ Coronial 
Post-mortem 
Study,  
2013–2016 

ADHB Coronial 
Database Review,  
2001–2016 

Māori 2a (50.0%) 3b (42.9%) 1c (16.7%) 6d (60.0%) 12 (46.2%)

Pacific peoples 0 (0.0%) 0 (0.0%) 0 (0.0%) 1c (10.0%) 1 (3.8%)

non-Māori 
non-Pacific

2e (50.0%) 4e (57.1%) 5f (83.3%) 3c (30.0%) 13g (50.0%)

Total number  
of cases 

4 7 6 10 26g

aN=1 cardiomyopathy, N=1 myocarditis
bN=1 cardiomyopathy, N=2 myocarditis
cAll patients suffered cardiomyopathy (N=0 myocarditis)
dN=4 cardiomyopathy, N=1 myocarditis, N=1 concomitant myocarditis and cardiomyopathy
eAll patients suffered myocarditis (N=0 cardiomyopathy); one patient was included in both ADHB Population Studies after  
initiating clozapine therapy and developing myocarditis twice, once in each study period (2012 and 2016)
fN=4 cardiomyopathy, N=2 myocarditis; includes two patients for whom ethnicity was not recorded
gOne non-Māori non-Pacific patient was included in both ADHB Population Studies after initiating clozapine therapy and  
developing myocarditis twice, once in each study period (2012 and 2016). They have been included in the combined  
total only once.
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with BMI in any ethnic group (Figure 3D). Median 
BMI did not differ across ethnicities in the Coro-
nial Autopsy Studies (Kruskal–Wallis statistic 
3.575, p =0.3112). There were no differences in 
sex, smoking, T2DM, or hypertension across eth-
nicities, however the proportion of patients with 
an abnormal lipid profile was significantly higher 
in Pacific Peoples (Table 3). 

Māori and Pacific patients were younger than 

others in the ADHB Population Studies (Figure 
3E). It should be noted that while the Retrospec-
tive Review included all patients treated in the 
ADHB during the study period (2011–2012), the 
Clozapine Safety Study included only patients 
in adult treatment units; the treatment of paedi-
atric patients (<18 years old) was therefore not 
captured in the latter study. Age at clozapine 
initiation and cumulative dose were negatively 

Figure 2: Daily clozapine dose (mg) post-initiation of clozapine therapy in the ADHB Population Studies, stratified 
by ethnicity. *p <0.05, **p <0.01.

Table 3: Prevalence of categorical co-medications, demographics, and comorbidities across ethnicities in the ADHB 
Population Studies, where data was available.

Māori Pacific peoples
non-Māori 
non-Pacific

p valuea

Sodium valproate (yes)b 5 (26.3%) 0 (0.0%) 1 (2.4%) 0.011

Sex (female)c 8 (25.0%) 5 (23.8%) 36 (39.6%) 0.201

Smoker (yes)d 14 (63.6%) 11 (64.7%) 35 (43.2%) 0.098

Type 2 DM (yes)e 5 (20.8%) 5 (29.4%) 10 (12.3%) 0.171

Hypertension (yes)f 6 (25.0%) 4 (23.5%) 14 (16.9%) 0.545

Abnormal Lipids (yes)g 14 (58.3%) 16 (88.9%) 44 (53.0%) 0.014

auncorrected
bMāori N=19, Pacific peoples N=11, non-Māori non-Pacific N=41
cMāori N=32, Pacific peoples N=21, non-Māori non-Pacific N=91
dMāori N=22, Pacific peoples N=17, non-Māori non-Pacific N=81
eMāori N=24, Pacific peoples N=17, non-Māori non-Pacific N=81
fMāori N=24, Pacific peoples N=17, non-Māori non-Pacific N=83 
gMāori N=24, Pacific peoples N=18, non-Māori non-Pacific N=83
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Figure 3: Patient demographics and/or comorbidities/confounding factors in the ADHB Population Studies, stratified 
by ethnicity. A) Rate of dose escalation in Māori (squares; y =14.15x + 0.000; r2 =0.9841), Pacific Peoples (diamonds; 
y =12.91x + 2.885; r2 =0.9846), and non-Māori non-Pacific (circles; y =9.135x - 4.327; r2 =0.9689) patients. The slopes 
differed significantly from one another (p <0.0001), and none deviated from linearity (p =0.9924, 0.9994, and 0.7933, 
respectively). B) Cumulative dose days 1–13 of titration (mg) was associated with ethnicity (Kruskal-Wallis statistic 
15.46, p =0.0004): Māori N=19; Pacific peoples N=11; non-Māori non-Pacific N=41. C) BMI (kg/m2) was significantly 
associated with ethnicity (Kruskal-Wallis statistic 16.29, p =0.0003): Māori N=21; Pacific peoples N=16; non-Māori 
non-Pacific N=67. D) BMI (kg/m2) did not correlate with cumulative dose (days 1–13 of titration, mg) for Māori 
(squares; ρ =0.1691, p = 0.5023, N=18), Pacific peoples (diamonds; ρ =-0.2667, p =0.4933, N=9), or non-Māori non- 
Pacific patients (circles; ρ =0.2259, p =0.1610, N=40). E) Age at study inclusion (years) was significantly associated 
with ethnicity (Kruskal-Wallis statistic 12.98, p =0.0015): Māori N=32; Pacific peoples N=21; non-Māori non-Pacific 
N=90. F) Age at clozapine titration (years) was correlated with cumulative dose (days 1–13 of titration, mg), for non-
Māori non-Pacific patients (circles; ρ =-0.5471, p =0.0002), but not Māori (squares; ρ =-0.3835, p =0.1051) or Pacific 
peoples (diamonds; ρ =-0.1471, p =0.6655). Data are presented using box plots with Tukey whiskers or scatter plots, 
as appropriate; *p <0.05, **p <0.01, ***p <0.001.
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correlated in non-Māori non-Pacific patients  
(ρ = -0.5471, p =0.0002) but not in Māori or Pacific 
peoples (Figure 3F), and non-Māori non-Pacific 
patients (median 45 years, IQR 27–66 years, N=41) 
were significantly older than both Māori (median 
29 years, IQR 17–44 years, N=19; p =0.0179) and 
Pacific peoples (median 26 years, IQR 21–31 years, 
N=11; p = 0.0285) at titration. Similarly, Māori were 
younger at death (median 40 years, IQR 29–49 
years, N=15) than non-Māori non-Pacific patients 
(median 48 years, IQR 42–53 years, N=37) in the 
Coronial Autopsy Studies (Kruskal–Wallis statistic 
7.193, p =0.0274). Pacific peoples (median 49 years, 
IQR 47–51 years) were not significantly older or 
younger at death that Māori or non-Māori non- 
Pacific patients; however, given the small num-
ber of Pacific patients in the post-mortem cohorts 
(N=3), this analysis was likely underpowered.

Discussion
The over-representation of Māori and Pacific 

peoples observed in these clozapine-taking 
cohorts is in agreement with previously published 
data. The New Zealand population prevalence of 
schizophrenia is significantly higher for those 
who self-identify as Māori than for non-Māori, 
even when confounding factors such as age, case 
under-ascertainment and socio-economic depri-
vation are taken into account.22 Māori and Pacific 
patients are also significantly more likely than 
Asian or Pākehā (New Zealand European) patients 
to progress to clozapine rather than an alter-
native antipsychotic drug.11 Māori (23.6%) and 
Pacific (13.4%) clozapine patients were similarly 
prevalent in the ADHB in a 2007 cross-sectional 
study conducted by Wheeler et al,10 and 51.7% of 
patients prescribed clozapine in the Waikato dis-
trict from 2001–2006 were Māori.23 

The observed over-representation of Māori 
and under-representation of Pacific patients in 
the myocarditis and cardiomyopathy cases is 
striking even in that context, with twice as many 
Māori cases compared to clozapine-taking Māori 

patients in the ADHB Population Studies (50.0% of 
cases, 21.8% of study populations) and no cases in 
individuals of Pacific descent. We are not aware 
of any previous reports of an association between 
ethnicity and clozapine-induced myocarditis and 
cardiomyopathy in New Zealand. A previous 
study found that plasma pharmacokinetic param-
eters such as AUC, Cmax, and Cmin for clozapine and 
desmethylclozapine were virtually identical for 
Māori and non-Māori,24 indicating that the altered 
incidence of cardiotoxicity is unlikely to be due to 
simple differences in the processes which influ-
ence these pharmacokinetic parameters. 

Our data indicate that in Māori and Pacific  
peoples the rate of incremental dose increase over 
time is almost double compared to non-Māori 
non-Pacific patients, and hence they have a higher 
cumulative dose. Demographic factors such as 
BMI and age did not account for these differences; 
however, concomitant sodium valproate was  
significantly associated with both Māori ethnic-
ity and myocarditis. In agreement with our find-
ing, a recently published audit of ADHB patients 
in 2018–2019 found that Māori are significantly 
more likely to be prescribed high-dose antipsy-
chotics than non-Māori, even after adjustment for 
confounding factors.25 Increased cumulative dose 
prior to the first case of cardiotoxicity has previ-
ously been associated with the development of 
clozapine-induced myocarditis,26, 27 and a recent 
study implicated it as the cause in four out of five 
cases.28 Concomitant sodium valproate has also 
been previously associated with increased risk of 
myocarditis during clozapine titration.19,27 

The reasons why Māori and Pacific peoples are 
more rapidly titrated on clozapine, or why Māori 
are more likely to be co-medicated with sodium 
valproate, are not clear from these data. However, 
differences in the management of Māori and non-
Māori psychiatric inpatients have also been pre-
viously reported for other factors, for example in 
the use of seclusion.29 We hope that noting these 
inequities and bringing them to the attention of 
prescribers may improve the safe use of clozapine.
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Spontaneous coronary artery 
dissection: insights from  
computed tomography coronary 
angiography follow-up
Bernard Wong, Andrew To, Seif El-Jack

abstract
aim: Spontaneous coronary artery dissection (SCAD) is an important cause of acute coronary syndrome particularly 
in younger women. We provide insights into the role of computed tomography coronary angiography (CTCA) in SCAD. 
methods: Patients with SCAD on invasive coronary angiography who underwent a follow-up CTCA between 2010 and 
2018 at our institute were included. CTCA was reported by two cardiologists—one with knowledge of the SCAD location, 
and a second blinded. Assessment of dissection healing were made and optimal timing of CTCA was also calculated. 
results: A total of 32 patients with 38 non-contiguous SCAD lesions were included (mean age 50.5 ± 8.8 years, 65.6% 
women). The left circumflex artery was the most commonly affected vessel (34.2%), and 71.1% of lesions occurred 
in distal or branch vessels. Median time that CTCA was performed was 40.5 days from the index event, and 25 of 38 
lesions had healed (65.8%). On blinded reporting, the sensitivity and specificity of CTCA for assessment of dissection  
healing was 72% and 53.8%, respectively. The optimal timing of CTCA to assess healing was 80 days (AUC 0.774, p=0.006;  
sensitivity 76.9%, specificity 84.0%). When early CTCA was performed (<80 days), 21 of 24 lesions (87.5%) were unhealed, 
whereas late CTCA (≥80 days) showed healing in 10 of 14 lesions (71.4%). 
conclusion: The usefulness of CTCA in diagnosing SCAD remains challenging due to limitations in spatial and temporal 
resolution, particularly in distal vessels. The optimal timing of CTCA to assess dissection healing was 80 days. 

Spontaneous coronary artery dissection (SCAD) 
is a separation of the coronary arterial wall 
that is not associated with trauma or iatro-

genic causes.1,2 It is an underdiagnosed cause of 
acute myocardial infarction commonly affecting 
young to middle aged women, often without clas-
sic cardiovascular risk factors.4 Previous studies 
have proposed intimal tear or bleeding from 
the vasa vasorum, with intramural haematoma 
as the underlying mechanism.5 Historical data 
on SCAD were rare, as they were based on post 
mortem reports of patients with sudden cardiac 
death. However, the condition has been increas-
ingly recognised with the routine use of coronary 
angiography in patients with acute coronary syn-
dromes.4 Coronary angiography is the primary 
tool used in the diagnosis of SCAD, as the clini-
cal presentation is often indistinguishable from 
myocardial infarction caused by athero-throm-
botic coronary artery disease. 

Computed tomography coronary angiography 
(CTCA) is becoming an increasingly used tool in 
acute chest pain workup.6 The sensitivity and 

specificity of CTCA in SCAD diagnosis has not 
been established, and the lower spatial resolu-
tion may limit accurate assessment of the distal 
coronary vessels.1,7 One potential use of CTCA is 
for the follow-up of SCAD, both to monitor heal-
ing and to assess for extension of the dissection 
in patients with persistent symptoms. The objec-
tives of this study were (1) to investigate the 
diagnostic performance of CTCA in patients with 
SCAD compared to invasive coronary angiogra-
phy (ICA), and (2) to understand the natural his-
tory of SCAD via follow-up CTCA. 

Method
We conducted a review of SCAD patients in 

our institute who were prospectively followed 
and underwent CTCA following their index SCAD 
event between 2010 and 2018. The CTCA was 
performed to establish diagnostic performance 
against ICA, for assessing coronary dissection 
healing, and evaluating recurrent symptoms 
according to the electronic record. The decision 
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to perform CTCA after the index event was at the 
discretion of the treating physician. The diagno-
sis of SCAD was adjudicated by two cardiologists 
on ICA, and was classified according to the Saw 
classification. Type 1 SCAD required contrast 
staining of the arterial wall with multiple trans-
lucent lumens. Type 2 SCAD required a diffuse 
long tubular narrowing with an abrupt change 
in vessel diameter between normal and diseased 
segments. Type 3 SCAD were focal tubular lesions 
due to intramural haematoma that mimics ath-
erosclerosis and requires intravascular imaging 
to make the diagnosis.8,9 

CTCA was performed on a 320-slice CT scan-
ner (Aquilon ONE®, Toshiba) and independently 
reported by two experienced cardiologists—one 
with knowledge of the SCAD location on coro-
nary angiography, and a second blinded to the 
SCAD location. Unhealed lesions were defined as 
a persistence of a dissection flap, intramural hae-
matoma or abrupt luminal narrowing.9 Healed 
lesions were defined by the absence of these 
findings. The diagnostic quality of the CTCA and 
diagnostic certainty of the lesion of concern were 
also recorded. Baseline demographics, SCAD 
characteristics, management strategies and clini-
cal outcomes were collected for all patients. 

Categorical variables are presented as absolute 
numbers, percentage of the study population or 
of a specific subset. Continuous variables are pre-
sented as mean ± standard deviation or median 

with interquartile range (IQR). Comparisons 
between groups were made using the Mann–
Whitney U test for continuous variables. Dis-
criminative power of CTCA timing was assessed 
using the area under the receiver operating 
characteristics (ROC) curve. Two-sided p values 
<0.05 were considered statistically significant. 
Statistical analysis was performed using the IBM 
Statistics for Windows, Version 25.0. (IBM Corp. 
Armonk, NY, USA). 

Results
Thirty-two patients underwent CTCA following 

the index SCAD event during the study period. 
Baseline characteristics of the patients are shown 
in Table 1. The mean age was 50.5 ± 8.8 years, 
65.6% female and 84.4% of European ethnic-
ity. The prevalence of traditional cardiovascular 
risk factors was low, and none had diabetes. All 
the patients presented with a myocardial infarc-
tion, with 46.9% presenting with an ST-elevation  
myocardial infarction. Thirty patients (93.8%) 
were managed conservatively, while one under-
went percutaneous coronary intervention, and 
one underwent coronary artery bypass grafting. 

The index ICA diagnosed 38 non-contiguous 
SCAD lesions in the 32 patients, with four patients 
having multi-territory SCAD. Angiographic charac-
teristics of the lesions are shown in Table 2. The left 
circumflex artery was the most commonly affected 

Figure 1: Three-dimensional (A) and two-dimensional (B) computed tomography coronary angiography reconstruc-
tion showing dissection flaps (white arrows) in the left main stem. Abbreviations: AO, aorta; LMS, left main stem. 
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(34.2%), followed by left anterior descending 
artery (31.6%), right coronary artery (26.3%), 
ramus intermedius artery (5.3%) and left main 
coronary artery (2.6%, Figure 1). SCAD was found 
in the distal vessel or a branch artery in 71.1% 
of the lesions. The most common type of SCAD 
diagnosed on coronary angiography was type 2 
SCAD, affecting 78.9% of lesions, followed by type 
1 (18.4%) and type 3 (2.6%). CTCA was performed 
post-SCAD at a median of 40.5 days. The quality of 
the CTCA was felt to be excellent in 75% of scans, 
satisfactory in 12.5% and unsatisfactory in 12.5% 
due to image noise in relation to vessel calibre. 
On the follow-up CTCA, 25 of 38 lesions (65.8%) 
were unhealed. The diagnostic certainty of assess-
ing healing on CTCA was high in 32 of 38 lesions 
(84.2%), and was satisfactory in 6 lesions (15.8%). 

In the subsequent blinded reporting, 18 of 25 
unhealed lesions were correctly identified (sen-
sitivity 72%), while 7 of 13 healed lesions were 
correctly reported negative for dissection (spec-
ificity 53.8%). The positive and negative predic-
tive values were 75% and 50%, respectively. Of 
the lesions that were incorrectly reported, 12 
of 13 lesions (92.3%) occurred in the distal or 
branch epicardial vessel. 

The predictive accuracy for healing increased 
with time. The number of days post-SCAD till 
CTCA was significantly less for unhealed lesions 
(median=30) than for healed lesions (median=104 

days), U=73.5, p=0.005 (Figure 2). Timing of CTCA 
following the index SCAD event was significant 
in predicting coronary dissection healing on ROC 
analysis. The area under the curve was 0.774 
(p=0.006) with an optimal cut-off for assessing 
healing at 80 days (sensitivity 76.9%, specificity 
84.0%). Follow-up CTCA was performed <80 days 
from coronary angiography in 24 of 38 lesions 
(63.2%). Of the CTCA that were performed at <80 
days post-SCAD, 21 of 24 lesions (87.5%) were 
unhealed, whereas at ≥80 days, healing occurred 
in 10 of 14 lesions (71.4%, Figure 3).  Three of the 
four patients with unhealed lesions at ≥80 days 
were experiencing ongoing chest pain. 

Discussion
To our knowledge, this is the largest series 

of patients described with non-invasive angio-
graphic follow-up after an acute SCAD event. 
Our cohort has shown time-dependent healing 
of SCAD consistent with invasive angiographic 
data.10,11 When CTCA was performed at <80 days, 
we have shown that a significant proportion of 
SCAD lesions (87.5%) were unhealed. Therefore, 
CTCA performed early would be more useful in 
demonstrating the baseline CT appearance of 
the dissected lesion, while CTCA performed late 
would be more useful in demonstrating lesion 
healing. Although only 71.4% of lesions were 

Figure 2: Boxplot of healed and unhealed lesions showing number of days from spontaneous coronary artery  
dissection (SCAD) till follow-up computed tomography coronary angiography (CTCA).
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healed when assessed ≥80 days post-SCAD, this 
increases to 90.9% when symptomatic patients 
were excluded. Hassan et al described a large 
series of 156 SCAD patients, where 95% of SCAD 
lesions were healed when follow-up ICA was  
performed at ≥30 days.9 A small series of 24 
patients who underwent follow-up CTCA at three 
to six months post-SCAD showed 83.3% of lesions 
were completely healed.12 Of our patients that 
had their follow-up CTCA between three to six 
months, 9 of 10 lesions (90%) showed complete 
healing. 

Expectedly, CTCA for SCAD is more limited as 
shown by the blinded analysis. The relatively low 
spatial and temporal resolution of CTCA limits 
its diagnostic accuracy in distal or branch ves-
sels; the most common SCAD location. While the 
majority of unhealed dissections were diagnosed 
on the blinded analysis, the number of false posi-
tives were important. Therefore, the upfront use 
of CTCA to diagnose or rule out suspected SCAD 
may not be as reliable as ICA until spatial resolu-
tion improves. 

Limitations
Our study limitations include it being observa-

tional and single centred. Although it is the largest 

series of SCAD patients undergoing non-invasive 
angiographic follow-up, the decision and timing to 
perform CTCA was at the discretion of the respon-
sible physician, rather than during a standardised 
timeframe, with potential for selection bias. Our 
study population had a slightly lower proportion 
of females compared to prior SCAD cohorts, pos-
sibly due to the treating physician’s concern over 
unnecessary radiation associated with CTCA for 
younger women. The potential exclusion of these 
younger women from follow-up CTCA may result in  
selection bias. Finally, formal interobserver vari-
ability analysis for CTCA reporting was not done in 
this study. 

Conclusion
In our single centre series of SCAD patients with 

a CTCA follow-up, we demonstrated time depen-
dent healing with the majority of our cases. The 
optimal timing of CTCA to assess dissection heal-
ing was 80 days. Only a small proportion of SCAD 
lesions were healed when CTCA was performed 
<80 days from the index coronary angiography. 
The usefulness of CTCA as an initial diagnostic 
tool for SCAD remains challenging particularly 
in distal coronary vessels, due to limitations with 
spatial and temporal resolution.

Figure 3: Bar graph showing difference of healed and unhealed dissections for early (<80 days) 
versus late (≥80 days) computed tomography coronary angiography (CTCA).
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Table 1: Baseline patient characteristics.

Characteristic No. of patients (n=32)

Age mean ± SD (years) 50.5±8.8

Female no. (%) 21 (65.6)

Ethnicity no. (%)

European 27 (84.4)

Asian 3 (9.4)

Maori 2 (6.3)

Cardiovascular risk factors no. (%)

Hypertension 8 (25)

Diabetes 0 (0)

Dyslipidaemia 15 (46.9)

Current smoker 1 (3.1)

Family history of heart disease 6 (18.8)

Presenting symptoms no. (%)

Chest pain 24 (89)

Dyspnoea 12 (44)

Palpitations 3 (11)

Arrhythmias 3 (11)

Myocardial infarction type no. (%)

STEMI 15 (46.9)

NSTEMI 17 (53.1)

SD, standard deviation.  
STEMI, ST-elevation myocardial infarction.  
NSTEMI, non-ST-elevation myocardial infarction.
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Table 2: Characteristics of healed and unhealed dissections.

Overall lesions (n=38)
Healed lesions on fol-
low-up CTCA (n=13)

Unhealed lesions 
on follow-up CTCA 
(n=25)

Coronary vessel affected

LAD 12 (31.6) 2 (15.4) 10 (40)

LCX 13 (34.2) 6 (46.2) 7 (28)

RCA 10 (26.3) 3 (23.1) 7 (28)

LMCA 1 (2.6) 0 (0) 1 (4)

Ramus intermedius 2 (5.3) 2 (15.4) 0 (0)

SCAD type by ICA

1 7 (18.4) 2 (15.4) 5 (20)

2 30 (78.9) 11 (84.6) 19 (76)

3 1 (2.6) 0 (0) 1 (4)

Vessel segment affected

Proximal 5 (13.1) 4 (30.8) 1 (4)

Mid 6 (15.8) 0 (0) 6 (24)

Distal or branch 27 (71.1) 9 (69.2) 18 (72)

Median days to CTCA (IQR) 40.5 (20.8–107) 104 (60–150) 30 (10.5–61)

CTCA performed at <30 days 14 (36.8) 4 (30.8) 10 (40)

LAD, left anterior descending artery. LCX, left circumflex artery. RCA, right coronary artery.  
LMCA, left main coronary artery.  
SCAD, spontaneous coronary artery dissection. ICA, invasive coronary angiography.  
CTCA, computed tomography coronary angiography. 
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The effect of rurality and ethnicity 
in patients with acute cholecystitis 
in Northland, New Zealand
Niki Kau, Matthew McGuinness, Peter Swan, Christopher Harmston 

abstract
aim: Acute cholecystitis is a common reason for emergency admission. Rurality and ethnicity are associated with poorer 
surgical outcomes, but data in benign disease is sparse. This study aims to assess the effect of rurality and ethnicity on 
the severity, management, and outcomes of acute cholecystitis.
methods: A five-year retrospective cohort study was conducted, including all adults admitted to Northland hospitals 
with acute cholecystitis. The primary cohort was identified using coding. Severity and outcome data was obtained. 
Severity was defined according to the Tokyo Guidelines 2018 (TG18). Primary outcomes of interest were the difference 
in severity of acute cholecystitis, and clinical management between groups.
results: Three hundred and seventy-seven patients were included. There were no significant differences in the  
severity of acute cholecystitis, rate of acute cholecystectomy, elective cholecystectomy, or non-operative management by  
rurality or ethnicity. Māori patients presented at a significantly younger age and were more likely to re-present while on 
the waiting list for elective surgery. 
conclusion: This study found similar clinical severity, management and outcomes comparing rural and urban patients. 
Māori patients presented at a significantly younger age.

Gallstones are common and associated 
with a significant burden of disease glob-
ally. There is an increasing incidence in 

many Western populations which places a con-
siderable strain on healthcare systems.1 Acute 
cholecystitis is the most common emergency 
consequence of gallstones and is a common rea-
son for emergency admission in general surgery 
internationally and in New Zealand.2 

Management of acute cholecystitis can be con-
servative with antibiotics, surgical with removal 
of the infected gallbladder, or radiological with 
the placement of a cholecystostomy tube. Current 
evidence suggests that laparoscopic cholecystec-
tomy on index admission is the gold standard—
reducing costs and overall length of stay.3 There 
is variability in delivery of this standard, mostly 
due to availability of surgical resource.

Rurality has previously been identified as a 
marker for poorer outcomes in patients across 
multiple diseases including cancer, cardiovascu-
lar disease, and obesity.4 It is postulated that the 
contributing factors include geographical isola-
tion, a greater travel time to hospital and financial 

barriers. Evidence regarding the impact on benign 
disease is sparse, but poorer outcomes in rural  
children with appendicitis have been demonstrated 
in New Zealand.5 In Australasia, Indigenous  
populations have a deceased life expectancy, 
worse cancer outcomes and higher rate of chronic  
disease.4,6 The effect of ethnicity on benign surgi-
cal disease is not well described. 

The Royal Australasian College of Surgeons 
recognises the need to provide equitable health-
care to the rural, Aboriginal, Torres Strait 
Islander and Māori populations of Australia and 
New Zealand.7 In 2021, almost 50% of the pop-
ulation in Northland, New Zealand, lived in a 
rural area and 36% of the population identified 
as Māori.8 Therefore, it is important to under-
stand the effect of rurality and ethnicity on the 
outcomes of common emergency surgical condi-
tions such as cholecystitis. The effect of rurality 
and ethnicity on outcomes in this population has 
not previously been explored.

This study aims to assess the effect of rurality 
and ethnicity on the severity, management, and 
outcomes of patients with acute cholecystitis.
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Methods 
Design

A five-year retrospective multi-centre cohort 
study was conducted. It included all adults aged >16 
who were admitted to any hospital in Northland 
(Whangārei, Bay of Islands, Dargaville, Rawene and 
Kaitaia hospitals) with acute cholecystitis between 1 
January 2015 and 31 December 2019. 

Setting
Whangārei Hospital provides secondary spe-

cialist care to all of Northland, New Zealand. It 
serves a population of 194,600 people distributed 
across 13,789 km2.9 It acts as a referral centre for 
the four regional hospitals in the northernmost 
area of New Zealand and is the largest hospital 
governed by Northland District Health Board. It 
has 246 inpatient beds and a seven-bed interdis-
ciplinary intensive care unit. All acute surgeries 
within Northland are carried out at Whangārei 
Hospital. In 2018, the people in Northland had 
higher rates of rurality and unemployment, and 
lower median income levels compared to the 
national average.10 

Participants 
Patients were identified using the International 

Classification of Disease (ICD-10) codes (K81.0, 

K81.1, K81.8, K81.9, µK80.40, µK80.41, µK80.00, 
µK80.01). Electronic medical records including 
admission, discharge, and operation notes were 
studied to ensure inclusion criteria were met, and 
to collect relevant data. Patient data was recorded 
on a secure Excel spreadsheet. Parameters 
included baseline demographics, patient address, 
NZDep2013 Index of Deprivation, laboratory and 
imaging findings, timing and type of operation, 
intraoperative observations, and length of hospi-
talisation. Thirty-day and 90-day readmission and 
mortality rates were recorded.11 

Adult patients (aged >16) who were admitted 
to hospital with acute cholecystitis were included. 
Acute cholecystitis was defined as per the Tokyo 
Guidelines 2018 diagnostic criteria.12 The crite-
ria states that a diagnosis of acute cholecystitis 
requires at least one item in each of the follow-
ing three categories: (1) local signs of inflamma-
tion evidenced by Murphy’s sign or right upper 
abdominal quadrant mass, pain or tenderness; 
(2) systemic signs of inflammation evidenced by
fever, elevated CRP or elevated WBC count; (3)
imaging findings characteristic of acute cholecys-
titis—such as pericholecystic fluid or gallbladder
wall thickening (>4mm to 5mm).12

Patients were excluded if they had any of the 
following: an unrelated elective cholecystectomy, 
incorrect coding, another significant pathol-

Figure 1: Rural/Urban Classification of Northland.30
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ogy such as acute pancreatitis, choledocholithi-
asis, or if they were transferred out of Northland 
pre-operatively.

Rurality 
Rurality was defined according to the Stats NZ 

2019 Rural/Urban classification as being calcu-
lated by the geocoded address in the ArcGIS soft-
ware.13 The classifications large urban (30,000 
to 99,999 residents) and small urban (1,000 to 
9,999 residents) were grouped as “urban”, and 
land-based areas outside urban areas and rural 
settlements which contain 200 to 999 residents 
were grouped as “rural”. As per this classifi-
cation, the smaller towns of Dargaville, Kerik-
eri, Kawakawa, and Kaitaia in Northland were 
classified as small urban areas, as seen in Fig-
ure 1. Travel distance was calculated from each 
patient’s listed addresses in the NDHB data ware-
house to Whangārei Hospital. Socio-economic 
deprivation was defined using the NZDep2013 
Index of Deprivation. This Index is based on nine 
socio-economic variables and groups depriva-
tion scores into deciles ranging from one (least 
deprived) to ten (most deprived).11 

Severity 
Severity of acute cholecystitis was classified 

based on the Tokyo Guidelines 2018 (TG18) cho-
lecystitis grading. The TG18 grading takes clinical 
features, laboratory results, radiological findings 
of the gallbladder, and presence of organ dys-
function into account and classifies severity into 
three grades ranging from mild (Grade I) to severe 
(Grade III).12 

Outcomes
The primary outcomes of interest were the sever-

ity of acute cholecystitis and clinical management 
of patients. Secondary outcomes of interest were 
post-operative complications, readmission and 
re-presentation rates, length of stay and mortality. 

Clinical outcomes included length of hospital-
isation, post-operative complications using the 
Clavien-Dindo Scale, wound infection rate, and 
mortality rates.14 Post-operative complications 
including wound infection were collected when 
documented while inpatient following the opera-
tion, or by 30-day re-presentation to the hospital 
due to a complication. Readmission was defined as 
admission to the hospital ward, and re-presenta-
tion was defined as presentation to the emergency 
department with or without admission to hospital. 

Ethics
The Health and Disability Ethics Committee 

deemed the study out of scope on 8 March 2021. 
The Northland District Health Board in consulta-
tion with the Māori Health Directorate granted 
local ethics approval. 

Incidence calculation 
Direct standardised rates using the New Zea-

land 2018 census population as a standard pop-
ulation was performed to account for different 
age distributions among Maori and non-Maori. 

Statistical analysis 
Data was entered into IBM SPSS version 25 

for analysis. Normally distributed data was 
described as mean and standard deviation (SD) 
and tested with a student t-test. Non-parametric 
data was described as median and interquartile 
range (IQR) and tested with a Mann Whitney U 
test. Nominal data was tested with a Chi-squared 
test and ordinal data was tested with a Rank 
Biserial Correlation. A binomial logistic regres-
sion was performed to understand the factors 
associated with post-operative complications. 
Clinically plausible variables were included in 
the analysis including age, gender, ethnicity and 
rural status. All tests were two-sided, and p val-
ues of less than 0.05 were considered significant.

Results
Demographics 

Three hundred and seventy-seven patients 
were included in the study. There were no differ-
ences in sex, age or ethnicity between rural and 
urban patients. Urban and Māori patients were 
significantly more likely to live in higher decile 
areas. Māori patients were significantly younger, 
more often female, and had further travel dis-
tance to hospital compared to non-Māori patients. 
Demographic characteristics stratified by rurality 
and ethnicity are outlined in Table 1. The crude 
rate of an admission with cholecystitis across the 
study period was 42 per 100,000 people per year. 
The crude rate was 40 and 43 admissions per 
100,00 people per year for Māori and non-Māori 
patients, respectively. The age standardised 
rate was 51 and 32 admissions per 100,00 peo-
ple per year for Māori and non-Māori patients, 
respectively. 
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Primary outcomes 
The primary outcomes stratified by rurality 

and ethnicity are outlined in Table 2.
There were no significant differences in TG18 

severity grading of acute cholecystitis found 
between rural and urban nor between Māori and 
non-Māori patients. There was no difference in 
the rate of acute cholecystectomy, elective cho-
lecystectomy, or non-operative management by 
rurality or ethnicity. There was no difference 
in clinic appointment outcome on discharge by 
rurality or ethnicity. Thirty-eight-point four per-
cent of patients did not attend follow-up clinic 
appointments but there were no differences in 
non-attendance rates by rurality or ethnicity. 
Univariate analysis demonstrated age (p<0.001) 
and non-Māori ethnicity (p<0.006) were associ-
ated with cholecystostomy tube placement. 

Secondary outcomes
Secondary outcomes stratified by rurality and 

ethnicity are outlined in Table 3. On univari-
ate analysis, a significant difference was found 
in the rate of complications between Māori and 
non-Māori patients. To understand the factors 
underlying this difference, binomial regression 
was performed as seen in Table 4. This found no 
difference in complication rate by ethnicity once 
adjusted for age, gender and rural status. 

There were no significant differences in 
readmission or mortality by rurality or ethnic-
ity. On univariate analysis, Māori patients had 
a significantly shorter length of stay and were 
more likely to re-present while on the waiting 
list for elective surgery compared to non-Māori 
patients. 

Table 1: Demographics stratified by rurality and ethnicity.

Total Urban Rural p-value Māori non-Māori p-value 

Total,  
n (%)

377  
(100%)

222 
(58.9%)

155 
(41.1%)

128 
(34.0%)

249 
(66.0%)

Sex 0.078 0.003*

Male,  
n (%)

179 
(47.5%)

97  
(43.7%)

82  
(52.9%)

47  
(36.7%)

132  
(53%)

Female, 
 n (%)

198 
(52.5%)

125 
(56.3%)

73  
(47.1%)

81  
(63.3%)

117  
(47%)

Ethnicity 0.562

Māori,  
n (%)

128  
(34%)

78 
(35.1%)

50 
(32.3%)

– –

non-Māori, 
n (%)

249  
(66%)

144 
(64.9%)

105 
(67.7%)

– –

Age 0.547 <0.001*

Mean  
(SD)

60  
(18.7)

59  
(19.7)

60  
(17.1)

48  
(17.1)

66  
(16.4)

Decile <0.001* <0.001*

Median (IQR) 8 (2) 9 (2) 7 (3) 9 (2) 8 (3)

Travel  
distance  
to hospital 

<0.001* <0.001*

Median  
(IQR)

29.6  
(67.5)

7.8  
(51.6)

63.7  
(62.9)

56.3  
(76.4)

19.4  
(57.7)
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Table 2: Primary Outcomes stratified by rurality and ethnicity

Total Urban Rural p-value Māori
non-
Māori

p-value 

Total,  
n (%)

377 
(100%)

222 
(58.9%)

155 
(41.1%)

128 
(34.0%)

249 
(66.0%)

Tokyo Guidelines  
severity grading 

0.849 0.590

I, Mild,  
n (%)

234 
(60.3%)

139 
(62.6%)

95 
(61.3%)

76 
(59.4%)

158 
(63.5%)

II, Moderate,  
n (%)

122 
(32.4%)

70 
(31.5%)

52 
(33.5%)

47 
(36.7%)

75 
(30.1%)

III, Severe,  
n (%)

21 
(5.4%)

13 
(5.9%)

8  
(5.2%)

5  
(3.9%)

16 
(6.4%)

Clinical management

Acute cholecystectomy,  
n (%)

104 
(27.6%)

58 
(26.1%)

46 
(29.7%)

0.483
34 
(26.6%)

70 
(28.1%)

0.808

Elective cholecystectomy,  
n (%)

125 
(33.2%)

76 
(34.2%)

49 
(31.6%)

0.595
43 
(33.6%)

82 
(32.9%)

0.897

Cholecystostomy tube,  
n (%)

13 
(3.4%)

11 
(4.6%)

2 
(1.29%)

0.055 0 (0.0%)
13 
(5.2%)

0.006*

Non-operative management 
with no follow up,  
n (%)

57 
(15.1%)

36 
(16.2%)

21 
(13.5%)

0.559
14 
(10.9%)

43 
(17.3%)

0.129

Booked for clinic,  
n (%)

99 
(26.3%)

55 
(24.8%)

44 
(28.4%)

36 
(28.1%)

63 
(25.3%)

Clinic  
outcome,  
n (%)

Attended  
and booked  
for surgery

30 
(30.3%)

19 
(34.5%)

11  
(25%)

0.606
13 
(36.1%)

17  
(27%)

0.258

Attended  
and not booked 
for surgery

27 
(27.3%)

12 
(21.8%)

15 
(34.1%)

0.113
8 
(22.2%)

19 
(30.2%)

0.623

DNA with  
no follow up

38 
(38.4%)

22  
(40%)

16 
(36.4%)

0.896
14 
(38.9%)

24 
(38.1%)

0.692

Represented – 
acute cholecys-
tectomy 

4  
(4%)

2  
(3.6%)

2  
(4.5%)

>0.99
1  
(2.8%)

3  
(4.8%)

>0.99
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Table 3: Secondary outcomes stratified by rurality and ethnicity.

Total Urban Rural p-value Māori non-Māori p-value 

Total, n (%) 377 (100%) 222 (58.9%) 155 (41.1%) 128 (34.0%) 249 (66.0%)

Post-operative complications

Had post-operative complications, n (%) 70 (18.6%) 36 (16.2%) 34 (21.9%) 0.149 15 (11.7%) 55 (22.1%) 0.01*

Wound infection, n (%) 14 (3.7%) 4 (1.8%) 10 (6.5%) 2 (1.6%) 12 (4.8%)

Bleeding, n (%) 4 (1.1%) 3 (1.4%) 1 (0.6%) 0 (0%) 4 (1.6%)

Bile leakage, n(%)

Overall 10 (2.7%) 4 (1.8%) 6 (3.9%) 3 (2.3%) 7 (2.8%)

Acute cholecystectomies 8 (2.1%) 2 (0.9%) 6 (3.9%) 3 (2.3%) 5 (2%)

Elective cholecystectomies 2 (0.5%) 2 (0.9%) 0 (0%) 0 (0%) 2 (0.8%)

Injury to nearby structures, n (%) 12 (3.2%) 6 (2.7%) 6 (3.9%) 5 (3.9%) 7 (2.8%)

Re-Intervention required, n (%) 8 (2.1%) 3 (1.4%) 5 (3.2%) 3 (2.3%) 5 (2%)

Highest Clavien-Dindo scale

I, n (%) 31 (13.5%) 17 (12.7%) 14 (14.7%) 6 (7.7%) 25 (16.6%)

II, n (%) 21 (9.2%) 8 (6%) 13 (13.7%) 4 (5.1%) 17 (11.3%)

III, n (%) 8 (3.5%) 3 (2.2%) 5 (5.3%) 4 (5.1%) 4 (2.6%)

IV, n (%) 8 (3.5%) 7 (5.2%) 1 (1.1%) 1 (1.3%) 7 (4.6%)

V, n (%) 2 (0.9%) 1 (0.7%) 1 (1.1%) 0 (0%) 2 (1.3%)

Readmission 

30-day, n (%) 19 (5%) 8 (3.6%) 11 (7.1%) 0.154 6 (4.7%) 13 (5.2%) 0.835

90-day, n (%) 1 (0.3%) 1 (0.5%) 0 (0%) 1 (0.8%) 0 (0%)



New Zealand Medical Journal 
Te ara tika o te hauora hapori

2022 May 20; 135(1555). ISSN 1175-8716
www.nzma.org.nz/journal ©NZMA 

article 54

Total Urban Rural p-value Māori non-Māori p-value 

Total, n (%) 377 (100%) 222 (58.9%) 155 (41.1%) 128 (34.0%) 249 (66.0%)

Re-presentation 

Re-presentation while on elective waitlist, n (%) 32 (8.5%) 19 (8.6%) 13 (8.4%) 0.803 18 (14.1%) 14 (5.6%) 0.026*

Length of stay

Median (IQR) 4.2 (4.2) 4 (4.1) 4.3 (4.3) 0.506 3.7 (3.2) 4.7 (4.8) <0.001*

Mortality

30-day, n (%) 5 (1.3%) 3 (1.4%) 2 (1.3%) 1 1 (0.8%) 4 (1.6%) 0.666

90-day, n (%) 2 (0.5%) 1 (0.5%) 1 (0.6%) 1 0 (0%) 2 (0.8%) 0.551

Table 3 (continued): Secondary outcomes stratified by rurality and ethnicity.
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Discussion
This study demonstrates no difference in the 

severity of acute cholecystitis in patients due to 
rurality or ethnicity in Northland, New Zealand. 
Rural patients had similar clinical management 
and outcomes compared to urban patients. Māori 
patients presented at a younger age, and were 
more likely to re-present to hospital while on an 
elective waiting list. 

Rural communities have well documented 
barriers to accessing acute hospital care in New 
Zealand, and resultant disparities in healthcare 
have been previously documented.5,15 This study 
suggests that in patients with acute cholecystitis, 
rurality does not impede access to appropriate 
healthcare and therefore, despite the known bar-
riers and within the limitation of this study, out-
comes appear comparable in Northland. 

Māori patients presented at a significantly 
younger age compared to non-Māori patients and 
have a higher age standardised rate compared to 
non-Māori patients. This may, in part, reflect the 
difference in age structure between Māori and non-
Māori patients.20 This is similar to a recent study of 
acute pancreatitis in Northland, which also found 
that Māori patients presented at a younger age 
than non-Māori.19 This highlights that this dif-
ference is not specific to acute cholecystitis, but 
present across other surgical presentations. This 
was demonstrated in a recent systematic review 
of disparities in surgical care between Māori 
and non-Māori, where all studies showed that 
Māori presented at a younger age and six studies 
showed Māori had significantly higher rates of 
disease-specific and all-cause mortality from sur-
gery.18 Although the latter was not demonstrated 

in our study, it is important that at a hospital and 
national level these differences are recognised, 
and that funding and resourcing are prioritised 
appropriately. 

Post-operative complications were similar 
between Māori and non-Māori patients after 
adjustment for age, gender and rural status. This 
highlights the effect that age has on the rate of 
post-operative complications, a finding supported 
in the literature. A retrospective study comparing 
the outcomes of laparoscopic cholecystectomies 
between patients <60 years and >60 years of age 
showed that the older patients had significantly 
more comorbidities, longer length of hospital-
isation, and higher post-operative complication 
rates.21 The overall rate of bile leak was compa-
rable to other reported New Zealand series; how-
ever, wound infection rate was higher than the 
2.68% presented in the New Zealand literature in 
particular in rural patients.22 

Early cholecystectomies (within 24 hours of 
admission) have been shown to be best practice 
for acute cholecystitis as delayed surgeries (after 
6 to 8 weeks of conservative treatment) are associ-
ated with increased re-presentation while await-
ing treatment, longer hospital stays, and higher 
total costs of care.23,24 The index cholecystectomy 
rate found in this study was 27.6% with no dif-
ferences found between groups. This is low com-
pared to other tertiary centres such as Auckland 
City (66%), Middlemore (67%), and Christchurch 
(78%).25–27 Restructuring the management strat-
egies of patients with acute cholecystitis is sug-
gested to improve these rates. This is supported 
by the high non-attendance rates of 38.4% to out-
patient clinics, and increased numbers of Māori 
patients re-presenting while on the waitlist for 
delayed cholecystectomies compared to non-

Table 4: Univariate and multivariate analysis of complication rates.

Univariate analysis Multivariate analysis 

95% CI 95% CI

Variables OR Lower Upper p OR Lower Upper p

Māori ethnicity 0.427 0.222 0.820 0.01 0.597 0.291 1.228 0.161

Rural patient status 1.517 0.860 2.676 0.149 1.474 0.821 2.644 0.194

Age 1.029 1.010 1.047 0.002 1.020 0.999 1.041 0.066

Female gender 0.557 0.316 0.984 0.044 0.734 0.397 1.355 0.322

OR – Odds ratio, CI – confidence interval
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Māori. Although it is important to note that there 
was no difference in non-attendance rates to clin-
ics between Māori and non-Māori, this difference 
suggests our current management is not effec-
tive and not providing equitable care for Māori 
patients. Due to limited resources in many units, 
it may be difficult to offer acute cholecystectomies 
to every patient, especially considering the high 
demand of beds and operating theatres. It is there-
fore likely that specific resourcing is required.

The authors acknowledge the limitations of 
this study, in particular the retrospective nature 
of the study. However, the TG18 have been widely 
used for retrospective analysis and are an accu-
rate measurement of severity, with the similar 
rates of complications between this study and  
iterature supporting this claim.28 The overall  
number of patients in this study is relatively low, 
and therefore several of the clinical outcomes 
should be interpreted accordingly as this study 
may not be powered to detect significant differ-
ences. The classification of urban and rural areas 
in New Zealand using the Statistics NZ Rural/
Urban classification may also be an inaccurate 
representation of populations who should be clas-
sified as rural based on access to health services, 
rather than solely on population size, resulting 

in a skewed depiction of health outcomes by 
rurality.29 Although this classification may be 
flawed, it is a recognised classification in New 
Zealand and is currently used to influence poli-
cies. Despite this, the data presented are from the 
first study in New Zealand to compare severity 
and outcomes of acute cholecystitis by rurality 
and ethnicity. These data are relevant and can 
help identify areas for improving outcomes and 
management strategies in patients with acute 
cholecystitis. Larger prospective studies will be 
helpful in confirming the findings and further 
reducing health inequities in New Zealand. 

In conclusion, this study found no differ-
ence in the severity of acute cholecystitis by 
rurality or ethnicity in Northland. Despite the 
known barriers rural patients face, similar clin-
ical management and outcomes were found 
comparing rural and urban patients. Māori 
patients presented at a younger age, and were 
more likely to re-present to hospital while on 
an elective waiting list. The low rate of acute 
cholecystectomies found in Northland, and the 
high non-attendance rate to follow-up clinics, 
supports specific funding to resource acute cho-
lecystectomies in accordance with best practice 
guidelines. 
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Describing the experience of 
Indigenous peoples with prenatal 
alcohol exposure and FASD:  
a global review of the literature to 
inform a Kaupapa Māori study into 
the experiences of Māori with FASD
Emma Espiner, Freeman Apou, Elizabeth Strickett, Andi Crawford, Maria Ngawati

abstract
aim: This paper reports the findings of a literature review in answer to the research question: “What are the strengths 
and weaknesses of the existing research into the experience of prenatal alcohol exposure and Foetal Alcohol Spectrum 
Disorder in Indigenous communities?” 
method: MEDLINE (Ovid), psychINFO, CINAHL Plus and Web of Science, EMBASE, Informit databases were searched 
using key words to identify relevant literature. Given the anticipated scarcity of research relevant to our study, no  
geographic or chronologic limitations were placed on the searches. Studies which were solely descriptive were excluded, 
but reviews were included. The data analysis was informed by a Kaupapa Māori positioning and the ‘CONSIDER’  
statement on reporting of health research involving Indigenous people. 
results: Thirty-four papers met the inclusion criteria. Four main categories of papers were found: protocols/ 
methods development, evaluation of interventions to reduce alcohol-exposed pregnancy, research seeking to understand  
alcohol use in pregnancy and interventions to improve the experience of people with FASD and their families.  
Indigenous peoples of Australia, Canada and North America were the participants of the papers found in this review, 
with only one research study found from Aotearoa New Zealand. 
conclusion: The existing literature on FASD in Indigenous communities internationally is heavily skewed towards the 
development and evaluation of interventions to reduce alcohol-exposed pregnancies. There is also a focus on studies 
which aim to understand and describe the variables which lead to alcohol use among Indigenous communities, and the 
relationship with alcohol use in the perinatal period. In the last ten years, a number of protocols/methods development 
for FASD-related interventions in Indigenous communities have been published. There is one published study from 
Aotearoa in the scientific literature into the experience of Māori with FASD. 

Foetal Alcohol Spectrum Disorder (FASD) is 
one of the key causes of developmental dis-
ability,1,2 and is characterised by severe neu-

rological impairments3 that significantly impact 
general health and wellbeing.4,5,6 People who live 
with FASD are at risk of developing a number of 
secondary challenges which include but are not 
limited to: disrupted school experiences, trouble 
with the law, mental health problems, suicide 
and addictions.6,7,8 These challenges occur more 
frequently when difficulties are not understood, 
and when children and whānau are unsupported 
early in life.9,10 Due to significant and lifelong 
learning and behavioural needs, individuals with 

FASD typically require much more support and 
appropriate interventions in order to function to 
their potential.10,11,12

Rationale for undertaking this 
research

FASD is a poorly understood but increasingly 
recognised problem in Aotearoa.13,14 The increas-
ing prevalence of FASD has significant impli-
cations for health equity, addiction services, 
education, the justice system and public health. 
Māori are disproportionately affected, which has 
implications under Te Tiriti o Waitangi (Treaty 
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of Waitangi) that promises tino rangatiratanga 
(Māori sovereignty—ultimate control and author-
ity) and equity to Māori.15

To understand the aetiology of FASD as well 
its wide-ranging secondary harms, the historical 
and contemporary context of the lives of whānau 
affected by FASD must be examined. Recent Doc-
toral research in Aotearoa suggests that coloni-
sation, as well as historical and contemporary 
trauma, create a context for tamariki (children) 
Māori to be over-represented in a clinical sam-
ple of tamariki experiencing FASD.16 Further-
more, these tamariki were found to experience 
challenges in many areas (eg low socio-economic 
status, a high prevalence of adverse childhood 
experiences (ACEs), parental learning difficulties, 
multiple placements) and despite presenting with 
significant neurological challenges they often did 
not meet the criteria for health and education 
services.16

As with other Indigenous populations, Māori in 
Aotearoa have also experienced trauma due to col-
onisation, and subsequently experience greater 
levels of inequity than non-Māori.17,18 An over-rep-
resentation of FASD in international research also 
suggests a higher prevalence of FASD in First 
Nation populations,19,20 and a need to consider col-
onisation and historical trauma having a direct 
effect on the health and social context of First 
Nation populations.21 In fact, in terms of preva-
lence, it is suggested that it may be more important 
to focus on the intergenerational trauma of colo-
nisation rather than associating FASD prevalence 
with First Nation populations.22,23,24 An increased 
risk of alcohol abuse in First Nation populations 
may be more likely to be related to depression 
and trauma arising from past and present pro-
cesses of colonisation, rather than race or culture. 
Of more concern is research suggesting that First 
Nations people of Canada experience a higher risk 
of suicide and involvement in justice and care and 
protection systems.25 It is likely that First Nations 
people from all nationalities who experience 
FASD will require support and intervention that is 
designed to address these inequities.25

As the impact of FASD on whānau (family) is 
increasingly being recognised, front line service 
providers are doing their best to respond, but are 
continuing to experience systemic barriers within 
health, education and social services that disad-
vantage their clients pre- and post-diagnosis.13,26 
The dearth of research into the experiences of 
Indigenous peoples with FASD, and the lack of val-
idated interventions, contributes to the challenges 

for whānau and service providers seeking cultur-
ally safe and effective ways of working together 
to minimise the negative consequences of FASD. 

As part of this research project into the expe-
riences of whānau Māori with FASD, a literature 
review has been designed to inform the devel-
opment of the research protocol. This review is 
intended to broadly sample the existing litera-
ture on the Indigenous experience of FASD, and 
any culturally safe interventions which have been 
developed, implemented and/or evaluated. 

Methods 
A semi-systematic meta-narrative review was 

employed due to the utility of this method for 
our broad research question. A meta-narrative 
examines overlapping fields of study on a topic 
by elucidating the complementary or contrasting 
strategies employed. While narrative reviews are 
informative, and allow for greater unstructured 
searching, they also have a greater risk of selec-
tion bias.27 By using structured standards as set 
out by PRISMA guidelines, we can eliminate bias, 
and have a greater strength to the overall discus-
sion.28 PRISMA is the gold standard for examining 
RCTs in a systematic fashion, but is also used when 
evaluating interventions.29 Additionally, the lim-
itations of studies will reflect the need for greater 
understanding of the experiences of Māori with 
FASD and how future research can facilitate this.

MEDLINE (Ovid), psychINFO, CINAHL Plus and 
Web of Science, EMBASE, Informit databases were 
searched using key words to identify relevant lit-
erature. Given the anticipated scarcity of research 
relevant to our study, no geographic, chronologic 
or authorship limitations were placed on the 
searches. Studies which were solely descriptive 
were excluded, but reviews were included. Other 
sources included supplied research from members 
of the research team, grey literature and the ref-
erences of existing reviews on the topic. The data 
analysis was informed by a Kaupapa Māori posi-
tioning and the ‘CONSIDER’ statement on reporting 
of health research involving Indigenous people.30,31 

Results
Seven hundred and fifteen papers were iden-

tified from initial searching. Duplicate articles 
were removed, and the remaining abstracts were 
reviewed using inclusion and exclusion criteria 
resulting in 28 articles for study inclusion follow-
ing full article review. One additional paper was 
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identified for inclusion from a systematic review 
(Table 2). Five additional papers were identified 
through peer review by Andi Crawford. Studies 
were from the United States of America (n=17), 
Australia (n=13), Canada (n=3) and Aotearoa (n=1). 

Combining a Kaupapa Māori analysis with 
the recommendations of the ‘CONSIDER’ state-
ment on reporting of health research involving 
Indigenous people, the included literature varied 
significantly in terms of its alignment with best 
practice research principles when working with 
Indigenous peoples.30,31 Researcher positional-
ity was rarely mentioned. Most authors avoided 
deficit framing and attempted social determi-
nants-based analyses of findings. Author defi-
nitions of culturally appropriate methods and 
interventions demonstrated poor consistency, 
varying from retro-fitted “consultation” where 

an attempt is made to introduce an Indigenous 
framework or intervention halfway through 
a project, to mature partnerships between 
researchers and Indigenous leaders where com-
munities identify project aims, contribute to 
methods development, co-design interventions 
and facilitate evaluation. 

The literature included in this review was 
organised into four categories, outlined below. 
The categories are: protocols/methods develop-
ment; interventions to reduce alcohol-exposed 
pregnancy; research into alcohol use in Indige-
nous communities; and interventions to improve 
the experience of Indigenous people with FASD 
and their families.

Protocols/methods development 
The research team chose to include papers (n=12) 

Table 1: Literature search inclusion and exclusion criteria. 

Population Indigenous peoples interventions to prevent and treat Foetal Alcohol Spectrum Disorder.

Intervention Indigenous-based frameworks to prevent FASD and support people with FASD or their families.

Comparison Nil – or the current standard which is determined from top-down approaches.

Outcomes NA – not needed.

Inclusion 
criteria 

Date: Any

Geographic: any

Language: English

Researcher/authorship: any

Participants: Indigenous communities

Interventions: Any research that described or evaluated interventions (preventative or treatment) 
with the objective of reducing FASD impact on Indigenous communities.

Methods: 

Qualitative

Quantitative

Randomised controlled trials

Systematic reviews 

Exclusion 
criteria

Methods: 

Letters, Books, Dissertations and Editorials.
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Table 2: Literature analysed (34 papers).

Lead author, 
date

Title Country

Andersson E., 
2019

Jandu Yani U for All Families’ Triple P-positive parenting program in remote  
Australian Aboriginal communities: A study protocol for a community  
intervention trial

Australia

Crawford A., 
2020

Cognitive and social /emotional influences on adaptive functioning in children 
with FASD: Clinical and cultural considerations

New 
Zealand

Bridge P., 2011
Ord Valley Aboriginal Health Service's fetal alcohol spectrum disorders program: 
Big steps, sold outcome

Australia

Doherty E., 
2019

Antenatal care for alcohol consumption during preganancy: Pregnant women’s 
reported receipt of care and associated chararacteristics

Australia

Finlay-Jones, 
2020

Community Priority setting for Fetal Alcohol Spectrum Disorder Research in 
Australia

Australia

Fitzpatrick J P., 
2012

The Liliwan Project: study protocol for a population-based active case  
ascertainment study of the prevalence of fetal alcohol spectrum disorders (FASD) 
in remotre Australian Aboriginal communities

Australia

Fitzpatrick J P., 
2017

The Marulu Strategy 2008–2012: overcoming Fetal Alcohol Spectrum Disorder 
(FASD) in the Fitzroy Valley

Australia

Gibson S, 2020
Influences on drinking choices among indigenous and non-indigenous pregnant 
women in Australia: A qualitative study

Australia

Hamilton S L, 
2020

“That thing in his head”: Aboriginal and non-Aboriginal caregiver responses to 
neurodevelopmental disability dignoses

Australia

Hansen J D, 
2015

Development and implementation of CHOICES Group to Reduce Drinking, 
Improve Contraception, and Prevent Alcohol-Exposed Pregnancies in American 
Indian Women

USA

Hansen J D, 
2015

Importance of social support in preventing alcohol-exposed pregnancies with 
American Indian communities

USA

Hansen J D, 
2013

Prevention of alcohol-exposed pregnancies with American Indian women USA

Hansen J D, 
2017

Impact of the CHOICES Intervention in Preventing Alcohol-Exposed Pregnancies 
in American Indian Women

USA

Hansen J D, 
2015

The oglala sioux tribe CHOICES program: Modifying an existing alcohol-exposed 
pregnancy intervention for use in an American Indian community

USA

Hansen J D, 
2020

Acceptability of an eHealth Intervention to Prevent Alcohol-Exposed Pregnancy 
Among American Indian/Alaska Native Teens

USA

Hansen J D, 
2012

Development of a Media Campaign on Fetal Alcohol Spectrum Disorders for 
Northern Plains American Indian Communities

USA

Keightley M, 
2018

Investigating a theatre-based intervention for Indigenous youth with fetal  
alcohol spectrum disorder

Canada

Ma G X, 
Fetal alcohol syndrome among Native American adolescents: A model  
prevention program.

USA
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Lead author, 
date

Title Country

Ma G X, 1998
The use of qualitative approach in fetal syndrome prevention among American 
Indian youth

USA

Ma G X, 1998
Native American adolescents’ views of fetal alcohol syndrome prevention in 
schools

USA

Massis K B, 
1991

A comprehensive local program for the prevention of fetal alcohol syndrome USA

Mascotti P, 2006
Preventing fetal alcohol spectrum disorder in Aboriginal communties: a methods 
development project

Australia

May P A, 1989
A macro-level fetal alcoohol syndrome prevention program for native americans 
and Alaska natives – description and evaluation

USA

May P A, 2008
Enhanced case management to prevent fetal alchol spectrum disorders in  
Northern Plains communities

USA

Montag A C, 
2015

Preventing Alcohol-Exposed Pregnancy Among an American Indian/Alaska Native 
Population: Effect of a Screening, Brief Intervention, and Referral to  
Treatment Intervention

USA

Montag A C, 
2017

Tailoring an Alcohol Intervention for American Indian Alaska Native Women of 
Childbearing Age: Listening to the Community

USA

Morton 
Ninomiya M E, 
2017

Reconciling community-based indigenous research and academic practices: 
Knowing principles is not always enough

Canada

Pei J, 2019
Exploring the contributions and suitability of relational and community- 
centred fetal alcohol spectrum disorder (FASD) prevention work in First Nation 
communities

Canada

Plaisier K J, 
1989

Fetal Alcohol Syndrome prevention in American Indian communities of  
Michigan’s Upper Peninsula

USA

Reid N 2021
Yarning about fetal alcohol spectrum disorder: Outcomes of a community-based 
workshop

Australia

Shrestha U, 
2019

Community perceptions of alcohol exposed pregnancy prevention program for 
American Indian and Alaska native teens

USA

Wagner B, 2017
The development of a culturally appropriate school based intervention for  
Australian Aboriginal children living in remote communities: A formative evalua-
tion of the Alert Program

Australia

Wagner B,  2018
Study protocol for a self-controlled cluster randomised trial f the Alert Program to 
improve self-regulation and executive function in Australian Aboriginal  
children with fetal alcohol spectrum disorder 

Australia

Wagner B, 2020
School-based intervention to address self-regulation and executive  
functioning in children attending primary schols in remote Australian Aboriginal 
communities

Australia

Table 2 (continued): Literature analysed (34 papers).
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describing protocols and methods development due 
to their relevance in relation to the broader project 
that this literature review forms part of—a Kau-
papa Māori study into the experience of whānau 
Māori with FASD. This subset of papers included 
the most nuanced descriptions of co-design meth-
ods and engagement with Indigenous communi-
ties, which is directly relevant to the methodology 
of the broader research project.32–40 For example, 
the Marulu Strategy is the result of Aboriginal 
leaders in the Fitzroy Valley, Australia, engaging 
strategic partners to address FASD in the region.32 
A key part of the strategy, the Lililwan Project, is a 
population-based active case ascertainment study 
of all children born in 2002 and 2003 in the Fitzroy 
Valley. The context for this study is a national lack 
of diagnostic services for FASD and a consequent 
lack of quality prevalence data. The aim is to 
establish the prevalence of FASD and other health 
and developmental problems in school-aged chil-
dren residing in the Fitzroy Valley, providing data 
to inform FASD prevention and management. The 
research is intended to contribute specifically to a 
feasible and transferable model of FASD diagno-
sis, and a model for culturally responsive research 
with Aboriginal communities.33 

Another intervention in the Marulu Strategy is 
described by Wagner et al (2018), who published 
a study protocol to evaluate a school-based pro-
gramme designed to improve self-regulation and 
executive function in Aboriginal children with 
FASD. The programme being evaluated, the “Alert 
Program”, was designed by occupational thera-
pists and was not specifically created for Indige-
nous children, but has been adapted.34 Anderson 
et al (2019) describe the adaptation of a parenting 
programme for the community, arising from the 
needs identified in the Lililwan study. The “Triple 
P-positive parenting program” looked at enhanc-
ing the confidence of local practitioners and carers
in strategies to manage complex child behaviours,
and to ameliorate challenging behaviours of the
children with FASD in their care.35

Outside of the literature relating specifically to 
the Lililwan Project, Masotti et al (2006) describe 
a three-year methods development project based 
on Participatory Action Research (PAR) princi-
ples in Canada, specifically aimed at exploring 
and addressing questions of collaboration between 
academia and Indigenous communities, in the 
development of a suite of interventions to prevent 
FASD.36 Morton, Ninomiya & Pollock (2017) anal-
yse a community driven research project into 
FASD prevention as a method of exploring dilem-

mas and strategies for implementing Indigenous 
research guidelines. They provide a strongly 
nuanced interrogation of the positionality of the 
researchers relative to the community partners, 
and a discussion of the challenges of applying best 
practice Indigenous research principles when the 
aims of the Indigenous community themselves 
are in conflict with those principles, or when  
academic and community priorities are at odds 
with one another.37 

In the USA, Montag et al (2017) describe the  
iterative modification process for the adaptation 
of an intervention to reduce risky alcohol con-
sumption among Indigenous women of child- 
bearing age, finding that iteration was required 
for cultural congruence.38 This subset of papers 
also includes two descriptions of the protocols 
used to adapt the ‘CHOICES’ programme for Indig-
enous communities—‘CHOICES’ is outlined in 
more detail under the interventions category.39–41 

In Australia, Reid et al (2021) found that collab-
oration in the form of co-design with community 
is vital to support the adaptation of appropriate 
evidence-based practices for neurodevelopmen-
tal assessment services to suit local context. This 
was the result of a workshop for community mem-
bers (n=87) in a remote north-west Queensland 
community.42 Finlay-Jones (2020) reports on the 
priorities identified during two community sur-
veys (responses: n=146 and n=45) and a consen-
sus workshop with 21 community members. 
The authors recommend a national network of 
researchers to progress research to address com-
munity priorities. These priorities were organised 
into three categories—understanding influences 
on prenatal alcohol exposure, preventing prena-
tal alcohol exposure, promoting maternal and 
child health, and improving FASD diagnosis and 
management.43

Interventions to reduce alcohol-exposed 
pregnancies 

This is the largest subset of papers (n=13) 
included in this review, including one randomised 
controlled trial, with the remainder broadly 
defined as qualitative evaluations.44–53 Many of 
the studies (n=5) describe the outcomes from 
adaptations of the ‘CHOICES’ intervention for dif-
ferent Indigenous communities. ‘CHOICES’ is an 
intervention funded by the Centres for Disease 
Control and Prevention in the United States for 
women who are not pregnant, but could become 
pregnant, and who are drinking alcohol at risky 
levels. The intervention uses motivational inter-
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viewing combined with contraceptive advice.41 
A randomised controlled trial found that 69% 
of women in the intervention group reduced 
their risk of an alcohol-exposed pregnancy com-
pared to 54% in the control group.44 The inter-
vention has been adapted for several Indigenous 
populations.45–48 

Masis et al (1991) describe a programme 
funded by the Indian Health Service targeted at 
prevention of alcohol-exposed pregnancy which 
incorporates training clinicians and members 
of the community, baseline screening of chil-
dren suspected to have been alcohol-exposed in 
pregnancy, and alcohol consumption screening 
of pregnant women in prenatal clinics.49 This 
programme had high acceptance ratings among 
Indigenous women participants (n=39), and con-
tributed positively to alcohol consumption reduc-
tion and increased awareness of the risks of 
alcohol-exposed pregnancy. Montag et al (2015) 
assess the efficacy of a culturally targeted screen-
ing, brief intervention and referral to treatment 
intervention when compared with assessment for 
risky drinking alone among Indigenous women of 
child-bearing age (n=247). The authors found that 
participation in assessment alone was equivalent 
to being randomised into the intervention group, 
with respect to reduced risky drinking.50 A 2012 
paper by Hanson et al describes the development 
of a media campaign on fetal alcohol spectrum 
disorders, which was intended to be culturally 
and linguistically appropriate for the Indigenous 
communities in the Northern Plains, USA.51 The 
success of this media campaign was attributed to 
the strong community engagement in the devel-
opment of the campaign and the design of the dis-
semination strategy. The evaluation suggests the 
campaign increased knowledge, but it was not 
possible to identify a corresponding decrease in 
harmful alcohol use. 

In May et al (2008), the same Indigenous North-
ern Plains community was the setting for research 
into the efficacy of enhanced case management to 
prevent alcohol use in pregnancy among Indig-
enous women (n=131).52 Data were collected at 
six-month intervals from six to 72 months after 
enrolment, showing reduced alcohol use overall 
and reduced binge drinking. Seventy percent of 
women who were not pregnant at the time of fol-
low-up were protected from having a child with 
FASD by not drinking, using birth control, or both. 
Other outcomes measured included pregnancies 
which progressed to normal deliveries (76%) and 
positive resolution of issues relating to custody 

disputes, the criminal justice system, and edu-
cation. A 2018 study authored by Pei et al reports 
on the initial findings of relational, trauma-in-
formed and community-based approaches for pro-
grammes aimed at the prevention of future alcohol 
and drug-exposed births.53 The authors found 
that the intervention, delivered through the Par-
ent-Child Assistance Program (PCAP) via mentors 
providing three-year home visitation services, 
was effective and well-suited for use in Indige-
nous communities. May et al (1989) describe a 
successful intervention aimed at providing Indig-
enous communities in the USA with the knowl-
edge, skills and strategies to initiate prevention 
measures.54 From 2011, Bridge reports on the 
decrease in alcohol consumption among pregnant 
Indigenous women in the Ord Valley in Australia, 
following FASD education delivered via antena-
tal clinics and educational sessions delivered to 
the wider community.55 Ma et al (1998) describe 
a model prevention program to improve Indig-
enous adolescents’ knowledge of FASD, which 
demonstrated knowledge change at a greater 
magnitude than attitude change.56 

Two systematic reviews from the USA on this 
topic by Montag et al (2012) and Symons et al 
(2018) were identified during the course of our 
research, and these were consulted to inform the 
discussion but were not included in the analysis 
due to the study design being part of our exclu-
sion criteria.57,58

Alcohol use in Indigenous communities 
in relation to the risk of FASD 

These studies (n=5) describe perceptions of alco-
hol use among Indigenous peoples.59–63 In their sur-
vey of 1,363 pregnant women, Doherty et al (2019) 
found that Aboriginal women were more likely 
to be questioned about their alcohol use, and to 
receive advice and/or referrals to appropriate 
services than non-Indigenous pregnant women 
in Australia.59 Gibson, McCarthy & Muggli (2020) 
interviewed 14 pregnant Aboriginal women and 
14 pregnant non-Indigenous Australian women, 
exploring influences on their decision making 
with respect to alcohol use during pregnancy, 
finding that women understood alcohol consump-
tion was harmful in pregnancy, but that they were 
generally unable to describe the nature of that 
harm. Non-Indigenous women were more likely 
to prioritise individual choice in their decision 
making to continue consuming alcohol during 
pregnancy, while Aboriginal women filtered their 
decision making through their experiences of 
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having seen the harm from alcohol use in preg-
nancy in their communities, and the perception 
of responsibility for the baby growing inside 
them. The authors noted the impact of a wom-
an’s social environment on her ability to abstain 
while pregnant, and the disproportionate adverse 
circumstances experienced by Aboriginal women 
compared with non-Indigenous women.60 

Hanson & Jensen (2015) identified the import-
ant influence of positive social support in prevent-
ing alcohol-exposed pregnancies in Indigenous 
communities in the USA, through interviews with 
58 Indigenous adults, emphasising the cultural 
and historic significance of collectivism. This sup-
port often came from elder female relatives, such 
as grandmothers and “aunties” who were iden-
tified by participants as having a special role in 
connecting Indigenous youth and young adults 
with culture and appropriate behaviours, influ-
encing decisions such as remaining abstinent 
from alcohol while pregnant. Culturally relevant 
group activities such as beading, sewing, sweats 
and community powwows were suggested by 
participants as important to include in the design 
of any prevention programme.61 Ma et al (1998) 
surveyed Indigenous sixth, seventh and eighth 
grade school children about attitudes towards, 
and awareness of Foetal Alcohol Syndrome (FAS 
was the umbrella term at the time) risk factors 
and prevention strategies. The study revealed 
limited prevention programmes and a reliance on 
immediate family and peers as the most import-
ant influences on these issues.62 Plaisier (1989) 
noted in a study of 29 Indigenous women and six 
Indigenous health workers in the USA that Indige-
nous health workers were a positive and effective 
source of advice about alcohol consumption in 
pregnancy for the women in their communities, 
but that the lack of resources limited their ability 
to reach all Indigenous women who might be at 
risk for alcohol-exposed pregnancies.63

Interventions to improve the experience 
of Indigenous people with FASD and  
their families

Four papers described interventions targeted 
at improving the experience of people with FASD. 
Keightley et al (2018) describe a qualitative evalu-
ation of a theatre-based intervention using artistic 
media to facilitate social and emotional awareness 
in Indigenous youth from Canada (n=3) with FASD. 
The focus on Indigenous youth was accidental, as 
the inclusion criteria specified only that partici-
pants have a confirmed diagnosis of FASD, are in 

the age range between 9–14 years old, and experi-
ence significant difficulties in social functioning. 
Culturally appropriate activities were incorpo-
rated into the intervention retrospectively once 
the ethnicities of the participants were confirmed, 
with local First Nations community partners 
providing guidance and facilitation of activities 
where required. There was no discussion of the 
researchers’ positioning or critical reflection on 
the socio-cultural impacts of ethnicity on the expe-
rience of Indigenous youth with FASD, apart from 
an acknowledgement of the importance of devel-
oping interventions that respect “unique cultural 
factors” for Indigenous youth with FASD.64 Wag-
ner et al (2017, 2020) report on the school-based 
intervention described in the protocols section, 
finding that that adapted, culturally appropriate 
programme improved self-regulation among the 
participants, and that the intervention was con-
gruent with participants’ cultural expectations.65,66

Hamilton (2020) discusses the importance of 
addressing cultural differences, as well as stigma, 
guilt and shame in a paper looking into Aborig-
inal and non-Aboriginal caregiver responses to 
neurodevelopmental disability diagnoses.67 In the 
sole paper included from Aotearoa, Crawford et al 
(2020) report on the findings from a study into the 
experience of 39 (82% Māori) children and their 
families with FASD compared with a comparison 
group with respect to adaptive functioning.16 This 
study aimed to understand impairments under-
lying poor adaptive functioning of children with 
FASD within their cultural context, with the aim of 
better understanding their needs and identifying 
potential targets for early intervention. This study 
was notable for its prioritisation of power-sharing 
with Indigenous participants and researchers in 
its stated aims and methods. 

Discussion 
The literature pertaining to FASD in Indigenous 

communities is dominated by a focus on pre-
vention of alcohol-exposed pregnancies. While 
understandable from a population health preven-
tion level, this highlights a concerning gap in the 
literature of the investigation and development of 
appropriate interventions to support Indigenous 
people with FASD and their families. 

There are three outcomes from this review 
which are relevant to the research team’s broader 
project looking into the experience of whānau 
Māori with FASD. First, the findings regarding the 
methods of engagement with Indigenous commu-
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nities which were most successful and empower-
ing for the communities. Second, the evidence for 
FASD prevention initiatives in Indigenous com-
munities. Finally, the concordance with assump-
tions made by this research team with respect to 
our study background, aims and principles. 

Overwhelmingly, and unsurprisingly, engage-
ment between community and researchers was 
most successful in the instances where the com-
munity had first determined there was a need 
to act on FASD, and where community leaders 
were engaged in the research from the beginning. 
The researchers who described the most success 
in terms of the depth of their relationships with 
community members, and respect for cultural 
imperatives, were those who experienced the 
most success in the outcomes of their research. 
While it was encouraging that a majority of the 
papers included outlined the importance and 
nature of their relationships with local Indige-
nous leaders, there was a notable lack of Indig-
enous researchers involved from the academic 
and clinical perspective. There was a spectrum 
of engagement with the principles outlined in the 
‘CONSIDER’ statement against which the research 
was assessed for cultural safety; a small number 
of researchers explicitly stated the precise nature 
of their engagement and governance/power-shar-
ing arrangements with community, though most 
did not link their relationships with community 
to sovereignty in research efforts, or control of the 
research process. Few researchers reflected on 
their positionality as researchers. The vast major-
ity avoided deficit blaming and described a broad 
understanding of the social determinants linked 
to alcohol use among Indigenous communities.  

The evidence for successful FASD prevention 
initiatives in Indigenous communities is linked 
strongly to the quality of engagement between 
those researching/designing the prevention initia-
tives and the community itself. As outlined above, 
outcomes were most emphatically positive where 
Indigenous community members were deeply 
involved in the instigation, development and dis-
semination of interventions. In some cases, this 
involved training members of the community—
both clinical and non-clinical—in delivering an 
intervention, for example mentoring for Indig-
enous women of child-bearing age who were at 
risk of alcohol related harm. Knowledge gain was 
an outcome frequently measured among the stud-
ies designed to improve understanding of FASD, 
and researchers have reported success at improv-
ing community awareness of FASD. 

Researchers consistently expressed frustration 
at the lack of health system action in terms of pro-
viding consistent, relevant information for Indig-
enous communities, and indifference from the 
alcoholic beverages industry to the harm caused. 
Behavioural change and other outcomes such 
as improvements in education for Indigenous 
women of child-bearing age, resolution of issues 
with custody arrangements and the justice sys-
tem were less commonly assessed by researchers. 
The long-term follow-up required to assess these 
outcomes, and the frequently noted lack of fund-
ing for research into FASD was commented upon 
by several researchers who expressed a desire to 
extend their research into these outcomes but who 
were unable to due to lack of resources. One study 
mentioned the increased risk of death among 
women with severely FAS affected children, with 
75% of women in a particular study deceased 
six years after giving birth to a child with severe 
FAS.40 This statistic highlights the broad and sig-
nificant impact of FASD from those affected—to 
their parents and wider communities—and the 
need to think beyond linear prevention efforts to 
interventions which can benefit entire whānau.

This review specifically sought to evaluate the 
existing evidence regarding the experience of 
Indigenous people with FASD. Accordingly, preva-
lence studies and other epidemiological research, 
which did not also explore the experience of Indig-
enous people, were excluded. However, some of 
the papers which were excluded were consulted 
in order to confirm concordance with assump-
tions made by this research team with respect to 
our study background, aims and principles. From 
this part of the review, we found that barriers 
to a FASD diagnosis are experienced by Indige-
nous people globally, that these barriers directly 
impact the quality of prevalence data and prevent 
adequate funding and resource allocation. There 
appears to be little change in this respect from 
the oldest paper included, from 1989, to the pres-
ent. Of the papers included in this review, there 
is broad agreement among the authors that the 
prevalence rates of FASD are likely to be higher for 
Indigenous peoples than non-Indigenous, which 
has also been discussed in our introduction. Frus-
tratingly, without increased workforce capacity to 
diagnose those suspected to have FASD, services 
cannot be designed or allocated and people with 
FASD and their whānau, rendering them invisible 
to our health system. 

Interventions to support whānau Māori who 
are experiencing FASD must be delivered across 
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prevention and management/support services 
and initiatives. Research must be conducted in 
accordance with the ‘CONSIDER’ statement,30 and 
must be based in Kaupapa Māori methodology. 
Whilst there is international evidence of FASD 
prevention initiatives in Indigenous communities, 
less is known about interventions aimed at sup-
porting Indigenous people who experience FASD. 
However, there is little evidence in either pre-
vention or support interventions in Aotearoa. In 
Aotearoa, interventions must address inequities 
caused by colonised systems. It is recommended 
that Kaupapa Māori research is urgently required 
in FASD prevention and services to ensure 
whānau Māori receive equitable and effective 
services and support.

Conclusion 
The existing literature on FASD in Indigenous 

communities internationally is heavily skewed 
towards the development, implementation and 
evaluation of interventions to reduce alcohol-ex-
posed pregnancies. There is also a focus on stud-
ies which aim to understand and describe the 

variables which lead to alcohol use among Indig-
enous communities, and to the relationship with 
alcohol use in the perinatal period. A number of 
protocols/method development for FASD-related 
interventions in Indigenous communities have 
been published, but few have been fully reported 
upon or evaluated. 

There was a single published study from 
Aotearoa in the scientific literature into the expe-
rience of Māori with FASD which met our inclu-
sion criteria. This lack of research contributes to 
ignorance about the extent of the impact of FASD 
on Indigenous communities, which in turn hin-
ders efforts to design interventions to reduce the 
incidence of FASD, and to support those with FASD 
and their families. In practice, there are opportu-
nities to apply the findings of this review to our 
own research, at the same time acknowledging 
that while there are similarities among Indige-
nous communities globally, we cannot assume 
generalisability from one Indigenous culture to 
another, and Māori have unique strengths and 
challenges in responding to a diagnosis of FASD 
in the whānau, which are specific to the Aotearoa 
socio-cultural context. 
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Determinants of exclusive 
breastfeeding for wāhine Māori
Denise Bennett, Catherine A Gilchrist, Rochelle L Menzies, Matire Harwood, 
Te Kani Kingi, Polly Atatoa Carr, Susan Morton, Cameron C Grant

abstract
aim: Breastfeeding is a fundamental aspect of tikanga Māori (Māori cultural traditions/practices) requiring protection 
and promotion. This study identifies determinants of exclusive breastfeeding in wāhine Māori (Māori women).
methods: Wāhine Māori enrolled in the Growing Up in New Zealand child cohort study participated (n=1060). Exclusive 
breastfeeding duration was self-reported. Hierarchical regression analyses were framed by a model of Māori health and 
wellbeing.
results: Most wāhine Māori initiated breastfeeding (96%), with 12% exclusively breastfeeding for six-or-more months. 
Wāhine Māori had increased odds of exclusively breastfeeding for six-or-more months if they: thought it best to  
breastfeed for >6 months (adjusted odds ratio (aOR)=1.94, 95% confidence interval (CI)=1.05-3.78); thought  
returning to work would not (aOR=2.17, 95% CI=1.17–4.24) or may (aOR=4.25, 95% CI=1.86–9.85) limit breastfeeding; were  
experienced mothers (aOR=2.55, 95% CI=1.35–5.06); or were undecided about vaccination (aOR=3.16, 95% CI=1.55–
6.39). Exclusive breastfeeding for six-or-more months was less likely if mothers experienced depression during  
pregnancy (aOR=0.47, 95% CI=0.20–0.99) or viewed cultural traditions/practices as “fairly important” (aOR=0.53, 95% 
CI=0.27–0.99), compared to “very important”. 
conclusion: Determinants of exclusive breastfeeding in wāhine Māori are knowledge of breastfeeding  
recommendations, return to work, motherhood experience, connection to Te Ao Māori (Māori worldview) and tikanga Māori,  
antenatal depression and vaccine indecision. Interventions delivered within a Kaupapa Māori framework will best 
address breastfeeding inequities in Aotearoa New Zealand.

M āori mothers have the right to breast-
feed their infants. This is recognised in 
the United Nations (UN) Convention on 

the Rights of the Child,1 and the right to traditional 
practices in the UN Declaration on the Rights of 
Indigenous Peoples2 and the Treaty of Waitangi.3 
For Māori, tamariki (children) are taonga (trea-
sured), and breastfeeding is tika tūāpapa (a 
fundamental right). Within Te Ao Māori (Māori 
worldview), breastfeeding is a fundamental aspect 
of tikanga Māori (Māori cultural traditions/prac-
tices) that needs to be protected and promoted.4 
Breastfeeding for wāhine Māori (Māori women) is 
a tikanga informed by mātauranga Māori (Māori 
knowledge) accumulated from generations of 
whakapapa (Māori genealogy). 

Exclusive breastfeeding is beneficial short-term 
and long-term to both infant and mother.5 Exclu-
sive breastfeeding for six versus four months 
protects against gastroenteritis and promotes 
maternal amenorrhea and weight loss.6 Breast-
feeding also has economic and environmental 
benefits.7 The New Zealand Ministry of Health8 

and the World Health Organization (WHO),9 rec-
ommend exclusive breastfeeding for six months. 
The 2025 Global Nutritional Target is exclusive 
breastfeeding for 50% of children under six-
months-old.10 Despite this, exclusive breastfeed-
ing rates in high-income countries remain low.5 In 
Aotearoa New Zealand, while breastfeeding initi-
ation is almost universal (97%), only 16% of chil-
dren are exclusively breastfed to age six months.11

Determinants of breastfeeding initiation relate 
to immediate medical and social supports.12  
However, this is not the case for exclusive breast-
feeding duration, with various economic, politi-
cal, historic and cultural factors; social and health 
professional supports; and individual biopsycho-
social factors involved.5,12 Different factors affect 
different peoples and hence there are strong rec-
ommendations for country- and culture-specific 
research to inform practice and policy.6 

One New Zealand qualitative study identified 
five ways to improve exclusive breastfeeding for 
Māori: (i) smoking cessation during pregnancy; 
(ii) breastfeeding guidelines aligned with Māori
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beliefs; (iii) guidelines emphasising breastfeed-
ing benefits to mother and child; (iv) education 
on fertility, bed-sharing and tobacco in regard to 
breastfeeding; and (v) healthcare provider recog-
nition of the social and cultural circumstances for 
Māori mothers and whānau (family).4 In another 
study with predominantly Māori participants, 
increased breastfeeding duration was associated 
with partner and whānau support at one month 
post-partum, intention to breastfeed and being an 
older mother.13 Decreased breastfeeding duration 
was associated with pacifier use, cigarette smok-
ing, alcohol use, and household deprivation.13 

To address the limited contemporary data on 
exclusive breastfeeding for Māori women, this 
study aimed to identify independent determinants 
of exclusive breastfeeding for six-or-more months 
for Māori women enrolled in Growing Up in New 
Zealand (GUiNZ).14 In this study, analyses followed 
a contemporary Māori model of health and well-
being developed by Māori researchers specifically 
for the GUiNZ Māori cohort. This research will 
inform future interventions to protect, promote 
and support Māori in exclusive breastfeeding. 

Methods
Study design and setting

We completed this study within New Zealand’s 
contemporary child cohort study, Growing Up in 
New Zealand (GUiNZ, www.growingup.co.nz). 
GUiNZ study design and cohort profile are 
described elsewhere.14 Approximately 30% of 
the Māori population of New Zealand reside in 
the study region, with 9% of Māori women who 
gave birth in New Zealand during the recruitment 
period enrolled.15 The New Zealand Ministry of 
Health Regional Ethics Committee granted ethical 
approval and all study participants provided writ-
ten informed consent. 

Study population and sample
GUiNZ recruited 6,822 pregnant women and 

their 6,853 children.14 At enrolment, women iden-
tified all ethnic groups to which they belonged. 
This study limited the sample to the 1,060/6,822 
(16%) pregnant women who self-identified Māori 
as one of their stated ethnicities, had singleton 
births and provided information on exclusive 
breastfeeding duration at nine-month interview 
(Figure 1).

 Data collection
GUiNZ collected information in six intercon-

nected domains: health and wellbeing; psychoso-

cial and cognitive development; education; family 
and whānau; culture and identity; and social con-
text, neighbourhood and environment, with a 
Māori theme running across all domains.14 The 
Māori theme and kaitiaki (guardianship) advisory 
group allow for the examination of factors con-
tributing to the wellbeing of tamariki Māori and 
their whānau over time.14 

Data were collected antenatally; perinatally; 
when the infant was six weeks old and nine months 
old. Mothers were interviewed face-to-face or via 
telephone as described.14 Linkage to birth records 
occurred via each child’s National Health Index 
(NHI) number, a unique identifier assigned to each 
person in New Zealand at their first contact with 
the New Zealand healthcare system. 

Exclusive breastfeeding duration
The WHO define exclusive breastfeeding as 

receiving only breastmilk (including expressed 
milk) and not any water, milk formula, other  
liquids, or solid food; but with medicines, vita-
mins and minerals allowed.10 Maternal recall 
overestimates exclusive breastfeeding duration. 
Therefore, we used maternal recall adjusted for 
age of first food introduction to describe exclusive 
breastfeeding duration.11

Te Anga o ngā Horopaki Māori: a 
conceptual framework for considering 
Māori lived realities

This study framed analyses within a conceptual 
model of health and wellbeing for contemporary 
Māori lived realities (circumstances and environ-
ments), developed specifically for Māori partic-
ipants of GUiNZ. Te Anga o ngā Horopaki Māori 
draws on Sir Mason Durie’s Te Whare Tapa Whā,16 
and other Māori models of health and wellbeing 
(Meihana,17 Te Wheke18 and Ngā Pou Mana19) to 
inform its design and represent contemporary 
Māori perspectives of health and wellbeing. Te 
Whare Tapa Whā conceptualises health holisti-
cally as the four sides of a whare (house): taha 
wairua (spiritual), taha hinengaro (thoughts and 
feelings), taha tinana (physical) and taha whānau 
(family and community relationships).16 In collab-
oration with Te Puni Kōkiri, the framework was 
aligned with current Māori policies and health 
strategies.20 Te Anga o ngā Horopaki Māori com-
prises six interconnected domains: Mahi Arat-
aki (Policy and strategy); Te Ao Māori (Cultural 
identity); Whai rawa (Economic resources and 
capability); Taiao a hapori (Environment and com-
munity); Whanaungatanga (Family and home); 
and Hauora (Health and wellbeing) (Figure 2; see 
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 Figure 1: Flow diagram describing participant enrolment and study design.
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Figure 2: Te Anga o ngā Horopaki Māori: A conceptual framework for considering Māori lived realities. Comprises six interconnected domains: Mahi Arataki (Policy and strategy);  
Te Ao Māori (Cultural identity); Whai Rawa (Economic resources and capability); Taiao a Hapori (Environment and community); Whanaungatanga (Family and home);  
and Hauora (Health and wellbeing).
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Appendix 1 for a description domains and asso-
ciated assessment tools and measures). Te Anga 
o ngā Horopaki Māori allowed us to consider a
range of factors related to exclusive breastfeeding
within a context aligned with Māori perspectives
of health and wellbeing.

 Study power and sample size
GUiNZ recruited 6,822 pregnant women and 

their 6,853 children.14 This study size provided 
adequate statistical power to undertake complex 
analyses of interwoven developmental trajecto-
ries over time, in the whole cohort and within 
subgroups of children identifying as Māori, Pacific 
and Asian ethnicity.14 Study power calculations 
for GUiNZ were based upon the study being spe-
cifically designed to have adequate explanatory 
power for the main ethnic groups in New Zealand, 
with the assumption then that study power for the 
whole cohort would be adequate. For example, a 
sample size of 1,000, which was exceeded by each 
of the four main New Zealand ethnic groups at 
enrolment (NZ European n=4,237; Māori n=1,246; 
Pacific n=1,151; Asian n=1,074)21 has 80% power 
at the 0.05 level of significance to detect a relative 
risk of 2.1 for an outcome which is found in 10% 
of the unexposed population if 10% of the popu-
lation is exposed, and 80% power at the 0.05 level 
of significance to detect a difference of approx-
imately 0.4 standard deviations between the 
exposed and unexposed group, if 5% of the popula-

tion is exposed.22 In this study, of the 1,060 wāhine 
Māori who had singleton births and provided 
information on exclusive breastfeeding duration 
at nine-month interview, we had sufficient power 
to investigate exposures affecting at least 10% of 
the cohort with an associated increased odds in 
outcome that is generally considered both statisti-
cally and clinically significant. 

Data analyses
Te Anga o ngā Horopaki Māori and literature 

review identified variables potentially associated 
with exclusive breastfeeding duration. Associa-
tions with exclusive breastfeeding duration were 
determined using the Chi-square test for propor-
tions, and the t-test or Wilcoxon Rank-Sum test for 
normally and non-normally distributed continu-
ous variables, respectively.

Variables were included in the multivariate 
model when P<0.20, or if they were significant in 
published studies, or were important in describ-
ing each domain within Te Anga o nga Horopaki 
Māori. We constructed the multivariate model 
hierarchically: beginning with the domain most 
distal to the mother and infant (Mahi Arataki) and 
adding individual variables stepwise towards the 
most proximal (Hauora) domain (Figure 1). Vari-
ables were retained for subsequent analysis steps 
if P<0.20. If no variables in a domain had P<0.20 
then the variable within each domain with the 
lowest P value was retained for the remainder 

      Table 1: Breastfeeding initiation and duration of exclusive breastfeeding in all women identifying as Māori. 

Mother’s

ethnicity*

Total Breastfeeding initiation Exclusive breastfeeding duration 

N

(column 
%)

N=6273

Yes

n 
(row%)

n=6082

No

n 
(row%)

n=191

P-value†

≥6 
months

n 
(row%)

n=1000

<6 
months

n 
(row%)

n=5032

P-value†

mean

± SD

months

median

(IQR)

months

P-value‡

Māori
1,117  
(17)

1,068  
(96)

49  
(4)

0.004
132  
(12)

928  
(88)

<0.001 3.1 ± 2.0 3 (2–4) <0.001

Non-Māori
5,156  
(80)

5,014  
(97)

142  
(3)

868  
(17)

4,104 
(83)

3.4 ± 2.1 4 (2–5)

*Non-Māori includes all women who did not identify Māori as one of their ethnicities. 

† Chi-squared test. 

‡Wilcoxon Rank-Sum Test.

IQR – interquartile range; SD – standard deviation.
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of the analyses. Independent associations with 
exclusive breastfeeding duration of six-or-more 
months were determined using multivariable 
logistic regression, and described using adjusted 
odds ratios (aOR) and 95% confidence inter-
vals (CI). SAS 9.4 (Cary, NC, USA) was used for all 
analyses.

Results
Study population and sample

Wāhine Māori comprised 1,260/6,822 (18%) of 
the GUiNZ cohort (Figure 1). This study was lim-
ited to the 1060/6822 (16%) wāhine Māori who 
had singleton births and provided information 
about breastfeeding when their infant was nine 
months old. 

Breastfeeding in wāhine Māori
Overall, 6,083/6,274 (97%) pregnant women 

reported breastfeeding their child. Almost all 
wāhine Māori initiated breastfeeding (1,068/1,117; 
96%), as did non-Māori women (5,014/5,156; 
97%) although these differences were statisti-
cally significant (P=0.004) (Table 1). However, 
132/1,060 (12%) wāhine Māori and 868/4,972 
(17%) non-Māori breastfeed for six-or-more 
months (P<0.001) (Table 1). Median (interquar-
tile range [IQR]) exclusive breastfeeding duration 
was 3 (2–4) months for wāhine Māori and 4 (2–5) 
months for non-Māori (P<0.001). 

Identification of variables for hierarchical 
logistic regression modelling

Preliminary analyses within Te Anga o ngā 
Horopaki Māori revealed 32 variables poten-
tially associated with exclusive breastfeeding in 
wāhine Māori. Each variable was situated within 
one of the six interconnected Te Anga o ngā Horo-
paki Māori domains: Mahi Arataki (Appendix 2); 
Te Ao Māori (Appendix 3); Whai Rawa (Appendix 
4); Taiao a Hapori (Appendix 5); Whanaungatanga 
(Appendix 6); and Hauora (Appendix 7).

Characteristics associated with exclusive 
breastfeeding in wāhine Māori

Hierarchal logistic regression analyses con-
sisted of sequential steps within Te Anga o ngā 
Horopaki Māori as described (Methods; Appen-
dix 8). The final model included 17 variables, with 
at least one variable from each Te Anga o ngā 
Horopaki Māori domain (Table 2). Based on these 
analyses, six variables in four Te Anga o ngā Horo-
paki Māori domains were independently associ-

ated with exclusive breastfeeding for six-or-more 
months. 

Within Mahi Arataki, wāhine Māori were 
more likely to exclusively breastfeed for six-or-
more months, if they had thought, antenatally, 
that it was best to breastfeed for longer than six 
months (aOR=1.94, 95% CI 1.05–3.78) versus up 
to six months. Wāhine Māori who thought their 
breastfeeding duration would not be limited 
(aOR=2.17, 95% CI 1.17–4.24) or may be limited 
(aOR=4.25, 95% CI 1.86–9.85) by their return to 
work were more likely to exclusively breastfeed 
for six-or-more months, compared with mothers 
who thought their breastfeeding duration would 
be limited by their return to work.

Within Te Ao Māori, wāhine Māori who rated 
maintaining cultural traditions and practices as 
“fairly important” (aOR=0.53, 95% CI 0.27–0.99) 
were less likely to exclusively breastfeed their 
infant for six-or-more months, compared with 
women who rated these as “very important”.

Within whanaungatanga, experienced Māori 
mothers (aOR=2.55, 95% CI 1.35–5.06), compared 
to first-time mothers, were more likely to exclu-
sively breastfeed for six-or-more months. 

Within Hauora, mothers who experienced 
depression during pregnancy (aOR=0.47, 95% CI 
0.20–0.99) were less likely to exclusively breast-
feed their infant for six-or-more months than 
those without depression symptoms. Mothers 
who remained undecided about their child’s 
infant immunisations (aOR=3.16, 95% CI 1.55–
6.39) were more likely to exclusively breastfeed 
for six ormore months than mothers who had 
decided about immunisation. 

Discussion
In this contemporary cohort of New Zealand 

mothers, breastfeeding initiation was almost 
universal with 96% of wāhine Māori and 97% of 
non-Māori women initiating breastfeeding. Yet 
exclusive breastfeeding rates remain poor, with 
17% of non-Māori and 12% of wāhine Māori 
exclusively breastfeeding their infants for the 
recommended six months. Therefore, significant 
improvement in exclusive breastfeeding rates is 
needed for New Zealand to achieve the Global 
Nutrition Target for 2025 of 50% of infants under 
six months old exclusively breastfeeding.10 

The New Zealand Ministry of Health and 
WHO recommend exclusive breastfeeding for 
six months followed by continued breastfeed-
ing with complementary foods up to two years 
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Table 2: Multivariate logistic regression analysis of factors associated with duration of exclusive breastfeeding for women of self-identified Māori ethnicity

Duration of exclusive breastfeeding 
Unadjusted Adjusted multivariate† 

Domain ≥ 6 months < 6 months Odds Ratio Forest Odds Ratio Forest 
Variable(s) ‡ n=132 n=928 (95% CI) Plot (95% CI) Plot 
Mahi Arataki (Policy and strategy) 
How long mother thinks is best to breastfeed their baby *** * 

≤ 6 months 18 (6) 271 (94) 1.00 1.00 
> 6 months 96 (15) 550 (85) 2.63 (1.59-4.57) 1.94 (1.05-3.78) 

Mother’s breastfeeding duration will be limited by return to 
work ** ** 

Yes 19 (7) 243 (93) 1.00 1.00 
No 77 (13) 511 (87) 1.93 (1.16-3.34) 2.17 (1.17-4.24) 
Maybe 19 (20) 76 (80) 3.20 (1.60-6.38) 4.25 (1.86-9.85) 

Te Ao Māori (Cultural identity) 
Importance of maintaining cultural traditions and practices N/S N/S 

Very important 65 (14) 395 (86) 1.00 1.00 
Fairly important 27 (9) 266 (91) 0.62 (0.38-0.98) 0.53 (0.27-0.99) 
Somewhat important 22 (11) 171 (89) 0.78 (0.46-1.29) 1.00 (0.51-1.91) 
Not very / Not at all important 17 (16) 87 (84) 1.19 (0.65-2.09) 1.20 (0.55-2.51) 

Have you ever felt you have been treated unfairly when 
renting or buying a house because of you ethnicity? N/S 

No 118 (13) 764 (87) 1.00 N/A 
Yes 11 (9) 111 (91) 0.64 (0.32-1.18) N/A 

Whai Rawa (Economic resources and capability) 
Education * N/S 

No secondary education 11 (6) 169 (94) 0.41 (0.20-0.76) 0.67 (0.25-1.55) 
Secondary education 42 (14) 260 (86) 1.02 (0.67-1.51) 1.16 (0.67-1.97) 
Tertiary education 79 (14) 497 (86) 1.00 1.00 

  

0 2 4 6 8 10
Odds Ratio

(95% CI)

0 2 4 6 8 10
Odds Ratio

(95% CI)
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Table 2 (continued): Multivariate logistic regression analysis of factors associated with duration of exclusive breastfeeding for women of self-identified Māori ethnicity

Where child born ** N/S 
Larger hospital 80 (12) 610 (88) 1.00 1.00 
Smaller hospital 37 (13) 254 (87) 1.11 (0.73-1.67) 0.77 (0.44-1.32) 
Home birth 11 (30) 26 (70) 3.23 (1.48-6.62) 2.53 (0.96-6.24) 

Ever attended an antenatal class * N/S 
Yes 77 (15) 424 (85) 1.66 (1.13-2.47) 1.15 (0.69-1.95) 
No 46 (10) 421 (90) 1.00 1.00 

Taiao a Hapori (Environment and community) 
External support 22.5 ± 5.5 23.2 ± 5.7 0.98 (0.95-1.01) N/S 1.00 (0.96-1.05) N/S 
Whanaungatanga (Family and home) 
Relationship status *** N/S 

No relationship or dating 18 (10) 165 (90) 1.18 (0.65-2.09) 2.28 (0.92-5.27) 
Cohabitating 40 (8) 433 (92) 1.00 1.00 
Married 56 (18) 249 (82) 2.44 (1.58-3.78) 1.66 (0.97-2.86) 

Household structure * 
Parent alone or with non-kin 10 (8) 116 (92) 0.49 (0.23-0.93) N/A 
Two Parents 84 (15) 475 (85) 1.00 N/A 
Parent with extended family 38 (10) 336 (90) 0.64 (0.42-0.96) N/A 

Parity * ** 
First born 39 (10) 367 (90) 1.00 1.00 
Subsequent 93 (14) 561 (86) 1.56 (1.06-2.34) 2.55 (1.35-5.06) 

People in our family/whanau would provide for each other if 
there was very little to go around N/S 

Never / Sometimes <10 (9) 63 (91) 0.60 (0.23-1.31) N/A 
Usually 16 (9) 172 (91) 0.59 (0.33-0.99) N/A 
Always 110 (14) 693 (86) 1.00 N/A 

We can easily think of things to do together as a family group N/S N/S 
Never / Sometimes 15 (8) 177 (92) 0.55 (0.29-0.96) 0.72 (0.30-1.59) 
Usually 52 (14) 332 (86) 1.01 (0.68-1.49) 1.18 (0.70-1.97) 
Always 65 (13) 418 (87) 1.00 1.00 
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Table 2 (continued): Multivariate logistic regression analysis of factors associated with duration of exclusive breastfeeding for women of self-identified Māori ethnicity

Physical conflict in last four weeks * N/S 
No 95  (14) 596  (86) 1.00 1.00 
Yes 11 (6) 160  (94) 0.43 (0.21-0.79) 0.68 (0.28-1.52) 

Verbal conflict scale 17.6 ± 3.4 16.3 ± 4.2 1.09 (1.03-1.16) ** 1.03 (0.96-1.10) N/S 
Family cohesion score 31.3 ± 3.7 30.6 ± 4.4 1.04 (0.99-1.09) N/S N/A 
Family support 24.7 ± 5.2 24.0 ± 5.4 1.03 (0.99-1.06) N/S N/A 
Hauora (Health and Wellbeing) 
Maternal depression during pregnancy§ ** N/S 

Yes 105 (14) 665 (86) 0.34 (0.17-0.64) 0.47 (0.20-0.99) 
No 10 (5) 185 (95) 1.00 1.00 

Perceived Stress Score  12.8 ± 6.6 15.0 ± 6.9 0.95 (0.92-0.98) ** N/A 
Planned pregnancy N/S 

Yes 58 (15) 332 (85) 1.42 (0.98-2.05) N/A 
No 73 (11) 593 (89) 1.00 N/A 

Infant Sex N/S 
Male 60 (11) 485 (89) 1.00 N/A 
Female 72 (14) 443 (86) 1.31 (0.91-1.90) N/A 

Average length of vigorous physical activity before pregnancy N/S 
<30 min 11 (16) 57 (84) 1.00 N/A 
30-60 min 48 (13) 312 (87) 0.80 (0.40-1.70) N/A 
>60 min 14 (9) 148 (91) 0.49 (0.21-1.17) N/A 

Days per week of vigorous physical activity since first 3 
months of pregnancy  * N/S 

0 83 (11) 665 (89) 1.00 1.00 
1 to 3 27 (18) 122 (82) 1.77 (1.09-2.82) 1.79 (0.98-3.21) 
4 to 7 <10 (8) 61 (92) 0.66 (0.23-1.53) 1.03 (0.29-2.91) 

Alcohol during pregnancy ** N/S 
Yes 36 (9) 375 (91) 0.55 (0.36-0.82) 0.61 (0.35-1.03) 
No 96 (15) 552 (85) 1.00 1.00 

 

0.001.002.003.004.00
Odds Ratio

(95% CI)
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Table 2 (continued): Multivariate logistic regression analysis of factors associated with duration of exclusive breastfeeding for women of self-identified Māori ethnicity. 

Smoking during pregnancy ** 
Yes 18 (7) 249  (93) 0.45 (0.26-0.74) N/A 
No 97  (14) 601  (86) 1.00 N/A 

How much of the time do you expect to be directly 
responsible for your baby, for example, in sole care of 
him/her, making babysitting arrangements, looking after 
him/her if they are sick? 

N/S N/S 

Not much/Some of the time <10 (9) 20  (91) 0.85 (0.13-2.99) 1.59 (0.22-7.32) 
Most of the time 41  (15) 227  (85) 1.53 (1.01-2.31) 1.64 (0.97-2.75) 
All of the time 71  (11) 603  (89) 1.00 1.00 

We would like to know how you are feeling about being the 
parent of this baby overall, do you feel that as a parent you 
will be: 

* 

Not very good to an average parent <10 (5) 140 (95) 0.38 (0.17-0.77) N/A 
A better than average parent 28 (14) 179 (86) 1.05 (0.65-1.65) N/A 
A very good parent 79 (13) 529 (87) 1.00 N/A 

Mother’s intentions for infant feeding N/S 
Breastfeeding 109 (13) 755 (87) 1.00 N/A 
Breast and bottle / Bottle only / Undecided <10 (6) 94 (94) 0.44 (0.17-0.95) N/A 

How long mother would like to breastfeed *** 
Up to 6 months  21 (7) 286 (93) 0.42 (0.25-0.67) N/A 
Longer than 6 months 94 (15) 536 (85) 1.00 N/A 

Decision regarding immunisation ** ** 
Decided 89 (11) 737 (89) 1.00 1.00 
Undecided 26 (19) 112 (81) 1.92 (1.17-3.07) 3.16 (1.55-6.39) 

† Adjusted for how long mother thinks is best to breastfeed their baby; mother’s breastfeeding duration will be limited by return to work; mother’s importance of maintaining cultural traditions and practices; mother’s 
education; where child born; mother ever attended antenatal class; external support; mother’s relationship status; parity; we can easily think of things to do together as a family group; physical conflict in last four 
weeks; verbal conflict scale; maternal depression during.pregnancy; mother’s vigorous physical activity since first 3 months of pregnancy; alcohol use during pregnancy; how much of the time mother expects to be 
directly.responsible for baby; and mother’s decision regarding immunisation.
‡See Appendices for description of instruments and associated references. § As defined by an Edinburgh Postnatal Depression Scale score ≥ 1323
CI – confidence interval; N/A – not applicable (variable removed during stepwise hierarchical logistic regression analyses); N/S – not significant; SD – standard deviation, * P<0.05; ** P<0.01; *** P<0.001
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old.8,10 When Māori mothers’ breastfeeding 
beliefs aligned with these recommendations, 
they were more likely to exclusively breastfeed 
for six-or-more months. Mothers often decide 
about breastfeeding prior to or early in preg-
nancy,24 and access to high quality breastfeeding 
information can inform their decision-making.25 
Māori mothers and grandmothers also highlight 
breastfeeding role models, whānau support, cul-
turally safe healthcare, and wider community 
acceptance of breastfeeding, all as important for 
supporting breastfeeding.25 Whānau are central 
to breastfeeding decision-making and support.26 
Public health policies that encourage delivery of 
high quality breastfeeding information to wāhine 
Māori and whānau in a culturally safe, accessible 
and effective way are important for promoting 
and supporting breastfeeding and whānau ora 
(family health and development). 

Analyses within Te Anga o ngā Horopaki Māori 
model of health revealed six determinants of 
exclusive breastfeeding for Māori mothers within 
four model domains. Although the Whai Rawa 
and Taiao a Hapori domains were unrepresented, 
the overlapping nature of domains within Te Anga 
o ngā Horopaki Māori means that variables from
other domains (i.e., return to work and maintain-
ing cultural traditions/practices) intersect with
these domains.

Mothers’ return to work is well recognised as 
a determinant of exclusive breastfeeding dura-
tion,27 and was identified as a major theme in 
qualitative analyses of breastfeeding barriers in 
wāhine Māori.28 Paid parental leave in New Zea-
land increased from 13 weeks during the study 
period to 26 weeks in 2019.29 The eligibility crite-
ria have also broadened to include more casual 
workers. It is important to assess if this policy 
change has had a positive influence on Māori 
exclusive breastfeeding rates, and whether cur-
rent policy supports Māori to access paid parental 
leave.

Wāhine Māori consider breastfeeding the nat-
ural, normal and Māori way to feed their pēpē 
(baby)30 and a fundamental aspect of tikanga 
Māori.4 Wāhine Māori in our study who rated 
maintaining cultural traditions and practices as 
“fairly important”, compared with very import-
ant, were slightly less likely to exclusively breast-
feed their infant for six-or-more months, although 
this finding was not statistically significant. The 
legacy of colonisation, poverty, and systemic rac-
ism limits access to Te Ao Māori to a privileged few. 
Pākehā (European) colonisation of New Zealand 

profoundly impacted breastfeeding for Māori.30 
In pre-colonial times, Māori infants were breast-
fed by their mothers or other lactating women.31 
Western reframing of Indigenous knowledge and 
beliefs as myths and legends,3 the Tohunga (tra-
ditional healer) Suppression Act (1907–1962) and 
the general, but erroneous, belief that there was a 
law preventing wāhine Māori from breastfeeding 
in public28 combined to reduce Māori breastfeed-
ing rates. Throughout the 20th century, the med-
icalisation of birth and the introduction of infant 
formula undermined the rich breastfeeding 
knowledge shared between women, particularly 
wāhine Māori, leading to a significant decline in 
breastfeeding rates.32 Contemporary Māori moth-
ers report professional insensitivity and conflict-
ing advice about breastfeeding as contributing to 
lack of confidence in healthcare providers.30

Mothers who experience depression during 
pregnancy are less likely to initiate breastfeeding, 
and more likely to cease exclusive breastfeeding 
before six months.33 We found that Māori mothers 
who experienced depression during pregnancy 
were less likely to exclusively breastfeed for 
six-or-more months. There is also evidence that 
early cessation of breastfeeding is a risk factor 
for maternal anxiety and depression.34 Together, 
these findings highlight the importance of routine 
perinatal depression screening, and of providing 
culturally safe breastfeeding and mental health 
support to Māori mothers exhibiting depression 
symptoms. 

Previous studies have identified smoking as 
a barrier to exclusive breastfeeding for Māori 
mothers.4,13 One-third of mothers in our study 
reported smoking during pregnancy; however, 
the association between smoking and exclusive 
breastfeeding was excluded from our final model. 
When included in the model, there was no signif-
icant association between smoking and exclusive 
breastfeeding (results not shown).

We found that Māori mothers with more than 
one child were more likely to exclusively breast-
feed for six-or-more months than first time moth-
ers, similar to findings for the whole GUiNZ cohort 
and other studies.11,35 Thus, first time Māori moth-
ers may benefit from additional breastfeeding 
support from whānau, community and health-
care providers. 

According to WHO, vaccine hesitancy is one 
of the top ten threats to global health. Hesitancy 
is due to a combination of a lack of confidence in 
the vaccine or healthcare provider; complacency 
towards the disease or the vaccine; and conve-
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nience or vaccine access.36 Historically, there are 
multiple reasons for wāhine Māori to distrust 
infant nutrition recommendations from New 
Zealand healthcare providers. The message that 
breastfeeding strengthens the immune system 
may contribute to complacency with respect to 
immunisation.37 Wāhine Māori report breastfeed-
ing as tikanga Māori,30 whereas immunisations are 
not reported in the same light.38 Finances, time, 
geography, and cultural access, whereby vaccines 
are not promoted in line with tikanga Māori, are all 
important barriers to immunisation.39 Addressing 
present and historic distrust of the health system and  
creating an environment where immunisation 
supports Māori perspectives of health and well-
being may improve both breastfeeding and 
immunisation rates. 

Antenatal recruitment with adequate explana-
tory power for analyses within the Māori cohort 
is a strength of our study.14 Breastfeeding and food 
introduction were one of a number of domains 
about which study participants were questioned, 
therefore reducing the likelihood of reporting 
bias. A limitation of our study was maternal recall 
bias of exclusive breastfeeding; however, we mini-
mised this by adjusting for the age of food introduc-
tion.11 This study supports the use of Māori models 
of health in the quantitative analysis of exclusive 
breastfeeding, but acknowledges the limitations 
with exclusion of whānau responses.

Breastfeeding interventions aim to protect, pro-
mote, and support breastfeeding.40 Protection is the 
most effective intervention in reducing inequities, 
occurs at a population level and involves legisla-
tion, regulations and policy. Policy directed at pro-
tecting breastfeeding in the workplace and public 
spaces must acknowledge historical wrongs Māori 
have faced, and must be centred on breastfeeding 
as tikanga Māori. To reduce inequities, legislation 
must include adequate enforcement of these pol-
icies, rather than relying on guidelines, and mon-
itoring of breastfeeding must be representative 
of Māori. Recent improvements to parental leave 
provisions go some way to reducing inequities;29 
however not all mothers are eligible. Universal 
paid parental leave would provide breastfeeding 
protection.

Breastfeeding promotion should commence 
prior to or early in pregnancy and include moth-
ers, whānau, health professionals and society as 

a whole.40 Policy changes that provide kaupapa 
Māori pregnancy, childbirth and infant health-
care; increase Māori participation in midwifery 
and well-child care; and include whānau in health-
care decision-making are essential to improving 
outcomes for wāhine Māori and their pēpē. 

Improving Māori health outcomes and honour-
ing the principles of Te Tiriti o Waitangi are central 
components of current New Zealand health system 
reform.41 The establishment of national entities, 
Te Mana Hauora Māori (Māori Health Authority) 
and Hauora Aotearoa (Health New Zealand), will 
change the way the health system understands 
and responds to Māori health needs, drive the 
provision of kaupapa Māori services and develop 
policy and strategy to improve health outcomes 
for Māori. Iwi–Māori Partnership Boards will be 
the primary source of whānau voice, will have 
decision-making roles at the local level, and will 
work with the national entities to determine local 
priorities and healthcare delivery. A whole of sys-
tem approach to healthcare reform must address 
structural racism and empower tangata whenua 
and tauiwi (non-Māori) to fully engage in promot-
ing health equity for Māori.

Conclusion
While most Māori mothers initiate breast-

feeding, only a small proportion continue exclu-
sive breastfeeding until their infant is aged six 
months. Determinants of exclusive breastfeeding 
in wāhine Māori are knowledge of breastfeed-
ing recommendations, return to work, mother-
hood experience, connection to Māori cultural 
traditions/practices, antenatal depression, and 
vaccine indecision. Proposed New Zealand 
health system reforms aim to honour Te Tiriti 
o Waitangi principles and address the legacy of
colonisation, poverty, and systemic racism on
Hauora Māori. These reforms should allow the
development of breastfeeding policy and inter-
ventions that acknowledge and redress the dam-
age that breastfeeding policies have historically
had on Māori. Interventions delivered within
a kaupapa Māori framework will best address
breastfeeding inequities in New Zealand. Health
equity for Māori has the potential to improve
health outcomes for all New Zealanders.

Appendices:
https://uploads-ssl.webflow.com/5e332a62c703f6340a2faf44/62857386a1682c01c3e1cf33_5187_appendix-final.pdf
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Doctors’ travel in the Anthropocene
Aqeeda Singh, Jay Hadfield, Jesse Gale, Caroline Shaw

abstract
The health sector is uniquely placed as both a significant contributor to greenhouse gas emissions and a first responder 
to the impacts of climate change. The breadth and complexity of the health sector mean that decarbonisation will be 
a substantial challenge to current practice. Doctors are leaders in the health system and in their communities, and 
there are multiple imperatives for doctors to lead on decarbonisation. Here we specifically examine the impact of 
travel undertaken by hospital-based senior doctors for the purpose of continuing medical education. Where quantified,  
doctors’ travel is a significant source of greenhouse gas emissions for district health boards, although there is  
significant uncertainty about the estimates. This travel occurs within a system that encourages and enables it through 
educational, financial, regulatory and cultural mechanisms, and is for many doctors an important component of 
their job satisfaction. This system needs to be redesigned to optimise education, job satisfaction, collaboration and  
wellbeing in the decarbonised health sector of the future. 

Climate change is now a global emergency, 
a red alert for humanity.1 Increased global 
temperatures are already resulting in dan-

gerous storms, fires, heat waves and droughts. 
Transformative change is needed in every sector 
of every country to adapt to change that is already 
occurring and to prevent it getting worse. Climate 
change is one of the greatest threats to human 
health and will drive inequity in health and society.2 
Measurable harm to human health, environmen-
tal values and societal security can be attributed to 
every tonne of greenhouse gas emitted.3 

Doctors must respond
It’s clear that doctors and other healthcare 

professionals must be leaders in climate change 
action.4 The editor of The Lancet, Dr Richard Hor-
ton, has advocated for all doctors to become cli-
mate activists in their duty to protect the wellbeing 
of humanity.5 This reflects that doctors have influ-
ence well beyond their clinical encounters: they are 
the trusted voices of communities, with the ability 
to influence public perception on climate change 
and climate policy.4 Increasingly, doctors and doc-
tors’ organisations are taking up this challenge. 

One of the specific areas where doctors can 
lead is the decarbonisation of healthcare. Health-
care is a major sector of developed economies. 
Globally, it is estimated that healthcare is respon-
sible for 4.4% of emissions.6 Individual countries’ 

health-system footprints vary, and it is estimated 
that the healthcare sector of New Zealand con-
tributes between 3% and 8% of the country’s total 
greenhouse gas emissions.7 Several countries are 
starting to grapple with the challenge of decar-
bonising healthcare. Most notably, the National 
Health Service of United Kingdom has laid out 
plans for full carbon neutrality by 2045.8 The New 
Zealand Government also announced in 2020 that 
the public sector, including district health boards 
(DHBs), would be carbon-neutral by 2025.9 

Like the rest of society, systems of healthcare 
have evolved, over a period of time, to become 
highly carbon intensive. Individual healthcare 
activities, such as prescribing medications, under-
taking surgery and infrastructure like the design 
and location of healthcare facilities, have never 
had to take emissions into account previously. 
We are now left with the legacy of a healthcare  
ecosystem that is reliant on emitting carbon every 
day. This complex system drives the behaviour 
and expectations of individuals within it. 

Thus, the challenge of decarbonising our health 
system is similar in complexity to the decarbonisa-
tion of an entire society, although smaller in scale. 
It will involve a wide range of actions at every 
level of the system, from reorienting healthcare 
towards prevention, to changes in supply chains, 
improving infection control, building design and 
operation and changing the prescribing habits 
and travel patterns of staff and patients.10
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Doctors’ travel is a significant 
emitter

Key to reducing greenhouse gas emissions 
is measuring the sources of emissions. As DHBs 
have begun to measure their emissions footprint, 
doctors’ travel appears to be an important source. 
Twelve of the larger DHBs, which account for 
85% of health funding, currently report green-
house gas emissions from an incomplete range 
of sources.11 In sum, staff flights were the largest 
source of emissions in this group of DHBs after 
energy sources (natural gas, coal and electric-
ity consumption) (Figure 1).11 Of the staff flights, 
around half were attributed to senior doctors. We 
undertook to collect this data in more detail, and 
sought emissions estimates from doctor travel 
from all DHB sustainability officers and public 
documents (five responded).12–15 Where data were 
available, doctors’ travel accounted for between 
4% and 30% of emissions from those DHBs. Most 
DHB sustainability officers had low confidence in 
the precision of these measurements, except for 
one DHB where doctors’ travel for medical edu-
cation was all booked by one travel agent. The 
inaccuracy of measuring emissions from doctor 
travel is a major issue for DHBs. It results in large 

uncertainties in the magnitude of emissions and 
the cost of offsetting charges. For example, in Cap-
ital & Coast DHB, the range of costs for offsetting 
doctor travel emissions at $64 per tonne (the cur-
rent price per tonne of carbon under the Emis-
sion Trading Scheme) could range from $173,000 
to $402,000. As the carbon price is expected to 
increase sharply in coming decades, the implica-
tions for public hospital budgets are significant. 

Reducing uncertainty around the level of doc-
tor emissions within and between DHBs requires 
a nationally agreed, standardised approach to 
collecting the relevant information. This may 
involve all continuing medical education (CME) 
travel being booked through one organisation 
within each DHB, as is already done in Counties 
Manukau Health. 

The system that facilitates 
doctors’ travel

This DHB-funded travel is required for CME, 
a major component of continuous professional 
development (CPD).16 The Medical Council of 
New Zealand (MCNZ) requires that doctors main-
tain, develop and increase their knowledge, skills 
and professional performance and relationships, 

Figure 1: Emission profile of twelve New Zealand district health boards.

Source: Data for the figure provided by Margriet Geesink, Northland DHB. Note: this profile does not include a full range of 
healthcare emissions (eg, procurement and construction were not included in this data).



New Zealand Medical Journal 
Te ara tika o te hauora hapori

2022 May 20; 135(1555). ISSN 1175-8716
www.nzma.org.nz/journal ©NZMA 

viewpoint 90

in the service of patients, the public or the pro-
fession.16 The medical colleges have their own 
systems for measuring and prioritising CPD activ-
ities: for example, awarding points according to 
the duration of an event. 

The choices that doctors make are driven by 
the systems they work in. In the case of hospital 
specialists, the prevailing collective employment 
contract allocates $16,000 per full-time equivalent 
to CPD activities, based on union negotiations and 
the requirements of MCNZ and colleges.17 Thus, 
our professional culture, the scoring of CPD activ-
ities and the ability to seek reimbursement all 
promote making long trips for conferences. Other 
groups of doctors, such as doctors in training, 
general practitioners, university-employed aca-
demic doctors or doctors employed in the private 
sector or laboratories, have generally lower enti-
tlements to CPD funding, and thus presumably 
travel less.18,19  

This system encouraging doctors to travel is 
not by chance. Many specialists find intellectual 
stimulation, collegial networking, and reinvigo-
ration from these trips, and their contribution to 
battling burnout and stress should not be under-
estimated.20 The travel afforded to senior doctors 
is also a signal of status and a “reward” for the 
demands society places on doctors. This travel 
allowance may then have tangible advantages to 
recruitment and retention in the public hospital 
workforce.

The MCNZ has recently revised the framework 
for recertification of doctors, to emphasise the 
value of reflective, interactive local-group CPD 
activities, such as reviewing and measuring clin-
ical performance and reducing the recognition 
of didactic CME activities.16 There is uncertainty 
around the best form of CME delivery, and didac-
tic conferences appear to be among the least effec-
tive methods.21–24 Thus, MCNZ and colleges who 
administer CPD programmes are realigning the 
way that educational value is attributed to confer-
ences and incentivising higher-quality methods 
which also tend to involve less travel. 

An uncomfortable dilemma
There is an uncomfortable truth about travel to 

medical conferences in the Anthropocene. These 
meetings are held with the intent of improving 
health outcomes. However, they directly con-
tribute to climate instability and wide-ranging 
adverse consequences for health and equity.25,26 
Moreover, the educational justification for this 

travel is less clear than for activities such as mea-
suring and discussing one’s own clinical outcomes 
with local colleagues.

What are the potential solutions 
and challenges?

Any changes around CPD to reduce emissions 
will be occurring within an entire health system 
that has already committed to decarbonise.7 It 
is hard to overstate how significant this change 
will be for healthcare in the medium and long 
term.10,27,28 A wide range of physical and person-
nel infrastructure at local and central health sys-
tem level will be needed to enable this to happen 
and clinicians will be integral to many of these 
activities. 

Currently we have a system that is reliant on 
emitting carbon, such as by encouraging and 
financially supporting travel for CME, and it is dif-
ficult for any doctor with environmental goals to 
have an impact. One method to neutralise emis-
sions is carbon offsetting: the purchase of forests 
that store more carbon over time, to offset pollu-
tion elsewhere.29 Offsetting has significant limita-
tions30 and also presents an immediate question: 
who pays for it? Whether paid for directly by the 
Government or deducted from the CPD allowance, 
taxpayers will effectively be paying. Moreover, as 
the price of carbon increases, travel for CME is 
unlikely to rank highly as a use for offsets com-
pared to emissions from healthcare activity. 

The COVID-19 pandemic has also shown us that 
rapid change is possible and that virtual options 
for CME can have unexpected benefits, such as 
reducing travel time and increasing access for 
a greater range of participants.26,31 Some of the 
limitations to these virtual formats, like a lack 
of networking, can be overcome through soft-
ware innovations. Other proposals to reduce 
the carbon budget of CME include less frequent 
meetings, more central locations or multiple net-
worked venues.31,32 

To change the system around CME in the 
medium to long term, there needs to be alignment 
of the incentives for educational goals (MCNZ and 
college level), strategic goals (DHB and union level) 
and job satisfaction and intellectual stimulation 
(personal goals). The health workforce is under 
significant strain, with cumulative underfund-
ing of the health system over decades, increasing 
workloads and expectations on senior doctors, 
high levels of burn out, as well as the impact of 
COVID-19.33,34 Discussing emissions from CME 
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travel, with the implications of needing to reduce 
it, provokes controversy, particularly when high 
value is placed on it by a stressed workforce.35–37 
However, this issue is likely to get more acute 
and public, not less. The system needs to be rede-
signed to think about how the explicit goal of CME 
of improving patient outcomes and the additional 
benefit of helping with staff motivation and reten-
tion can be achieved in a way that does not con-
tribute to climate change. Activities that reduce 
stress and avoid burnout, improved staffing and 
work systems, and facilitation of academic inter-
ests are all options that could be considered. Most 
of the changes in the health system that reduce 
emissions have co-benefits in reducing costs and 
improving health. Likewise, there may be co-ben-
efits in realigning doctors CPD systems.

The path ahead
Leadership in climate change is not easy. It 

involves looking internally as well as externally. 
There are tensions between flying to confer-
ences to improve individual medical knowledge 
and skills, and the more diffusely shared ecolog-
ical, social and public-health harms associated 
with emissions from these activities. As doctors 
work in, and respond to, complex systems, a sys-
tem-level response is required. This will involve a 
realignment of incentives to provide and encour-
age the best quality CPD activities as part of a 
stimulating and rewarding career, while main-
taining transparent and accountable recognition 
of greenhouse gas emissions.



New Zealand Medical Journal 
Te ara tika o te hauora hapori

2022 May 20; 135(1555). ISSN 1175-8716
www.nzma.org.nz/journal ©NZMA 

viewpoint 92

competing interests
Jay Hadfield and Jesse Gale work for Capital & Coast 
District Health Board. Jesse Gale is also chair of the 
sustainability committee of the Royal Australian and 
New Zealand College of Ophthalmologists. The views 
expressed in this paper do not reflect the views of their 
organisations.

acknowledgements
We thank the DHB sustainability managers who provided 
information to us on greenhouse gas emissions. We 
would particularly like to thank Margriet Geesink for 
providing data we used to create our figure.

author information
Aqeeda Singh: Dunedin Medical School,  

University of Otago, Dunedin.
Jay Hadfield: Capital & Coast District Health Board, 

Wellington.
Jesse Gale: Department of Surgery & Anaesthesia, 

University of Otago Wellington, Wellington,  
Capital & Coast District Health Board, Wellington.

Caroline Shaw: Department of Public Health,  
University of Otago Wellington, Wellington.

corresponding author
Caroline Shaw: University of Otago Wellington, 23A Mein 

St, Newtown Wellington 6242, 04 9185321,  
caroline.shaw@otago.ac.nz

url
www.nzma.org.nz/journal-articles/
doctors-travel-in-the-anthropocene

references
1. Masson-Delmotte V, Zhai P, Pirani A, Connors SL, 

Péan C, Berger S, et al. Climate Change 2021: The 
Physical Science Basis. Contribution of Working 
Group I to the Sixth Assessment Report of the 
Intergovernmental Panel on Climate Change. 2021.

2. Watts N, Amann M, Arnell N, Ayeb-Karlsson S, 
Beagley J, Belesova K, et al. The 2020 report of 
The Lancet Countdown on health and climate 
change: responding to converging crises. Lancet. 
2021;397(10269):129-70.

3. Bressler RD. The mortality cost of carbon. Nat 
Commun. 2021;12(1):4467.

4. Kotcher J, Maibach E, Miller J, Campbell E, 
Alqodmani L, Maiero M, et al. Views of health 
professionals on climate change and health: a 
multinational survey study. The Lancet Planetary 
Health. 2021;5(5):E316-E23.

5. Atwoli L, Baqui AH, Benfield T, Bosurgi R, Godlee F, 
Hancocks S, et al. Call for emergency action to limit 

global temperature increases, restore biodiversity 
and protect health. Lancet. 2021;398(10304):939-41.

6. Evans AM. Sustainable healthcare - Time for ‘Green 
Podiatry’. J Foot Ankle Res. 2021;14(1):45.

7. Hon, Genter JA. Healthcare sector committed 
to reducing carbon footprint. In: Health, editor.: 
Beehive.govt.nz; 2018.

8. NHS. Delivering a ‘Net Zero’ National Health Service 
UK; 2020.

9. Public sector to be carbon neutral by 2025. New 
Zealand Government Press Release: Accessed from 
Beehive.govt.nz; December 2020.

10. MacNeill AJ, McGain F, Sherman JD. Planetary 
health care: a framework for sustainable health 
systems. Lancet Planet Health. 2021;5(2):e66-e8.

11. Geesink M. District Health Board emission profiles 
and mitigation action. The Sustainable Healthcare 
and Climate Health Aotearoa Conference; 
Wellington New Zealand: University of Otago 
Wellington; 2021.

12. Northland District Health Board. Carbon footprint & 
year overview: Financial year 2020. Auckland New 
Zealand; 2020.

13. Bay of Plenty District Health Board. Annual Report 
2020. Tauranga New Zealand; 2020.

14. Southern District Health Board. Organisation Audit 
Report. Dunedin New Zealand; 2019.

15. Northland District Health Board. Carbon footprint & 
year overview: Financial year 2019. Auckland New 
Zealand; 2019.

16. Medical Council of New Zealand. Recertification 
requirements for vocationally-registered doctors in 
New Zealand. 2019.

17. Association of Salaried Medical Specialists 
(ASMS) [Internet]. DHB Multi Employer Collective 
Acgreement 2020-2021. Available from: https://
www.asms.org.nz/employment-advice/
agreement-info/asms-dhb-meca-2020-2021/.

18. Speciality Trainees of New Zealand (Stonz) 
[Internet]. Multi Employment Collective Agreement 
2020. Available from: https://www.stonz.co.nz/
meca/.

19. New Zealand Resident Doctors’ Association 
(RDA) [Internet]. New Zealand Resident Doctors’ 
Association and 20 District Health Boards Multi 
Employer Collective Agreement 2021. Availble from: 
https://nzrda.org.nz/wp-content/uploads/2021/07/
NZRDA-MECA-2021-min.pdf.

20. Patel RS, Sekhri S, Bhimanadham NN, Imran S, 
Hossain S. A Review on Strategies to Manage 
Physician Burnout. Cureus. 2019;11(6):e4805.

21. Davis DA, Thomson MA, Oxman AD, Haynes 
RB. Evidence for the effectiveness of CME. A 
review of 50 randomized controlled trials. JAMA. 



New Zealand Medical Journal 
Te ara tika o te hauora hapori

2022 May 20; 135(1555). ISSN 1175-8716
www.nzma.org.nz/journal ©NZMA 

viewpoint 93

1992;268(9):1111-7.
22. Davis D. Does CME work? An analysis of the effect 

of educational activities on physician performance 
or health care outcomes. Int J Psychiatry Med. 
1998;28(1):21-39.

23. Thomson O’Brien MA, Freemantle N, Oxman AD, 
Wolf F, Davis DA, Herrin J. Continuing education 
meetings and workshops: effects on professional 
practice and health care outcomes. Cochrane 
Database Syst Rev. 2001(2):CD003030.

24. Khan KS, Coomarasamy A. A hierarchy of effective 
teaching and learning to acquire competence 
in evidenced-based medicine. BMC Med Educ. 
2006;6:59.

25. Zotova O, Petrin-Desrosiers C, Gopfert A, Van Hove 
M. Carbon-neutral medical conferences should be 
the norm. Lancet Planet Health. 2020;4(2):e48-e50.

26. Milford K, Rickard M, Chua M, Tomczyk K, Gatley-
Dewing A, Lorenzo AJ. Medical conferences in 
the era of environmental conscientiousness and 
a global health crisis: The carbon footprint of 
presenter flights to pre-COVID pediatric urology 
conferences and a consideration of future options. J 
Pediatr Surg. 2021;56(8):1312-6.

27. Wise J. Creating more sustainable practice: the NHS 
clinical teams innovating for a greener future. BMJ. 
2021;375:n2249.

28. Sherman JD, McGain F, Lem M, Mortimer F, Jonas 
WB, MacNeill AJ. Net zero healthcare: a call for 
clinician action. BMJ. 2021;374:n1323.

29. Gössling S, Broderick J, Upham P, Ceron J-P, Dubois 

G, Peeters P, et al. Voluntary Carbon Offsetting 
Schemes for Aviation: Efficiency, Credibility and 
Sustainable Tourism. Journal of Sustainable 
Tourism. 2007;15(3):223-48.

30. Peterson St-Laurent G, Hagerman S, Hoberg G. 
Barriers to the development of forest carbon 
offsetting: Insights from British Columbia, Canada. 
J Environ Manage. 2017;203(Pt 1):208-17.

31. Klower M, Hopkins D, Allen M, Higham J. An analysis 
of ways to decarbonize conference travel after 
COVID-19. Nature. 2020;583(7816):356-9.

32. Chalvatzis K, Ormosi PL. The carbon impact of flying 
to economics conferences: is flying more associated 
with more citations? Journal of Sustainable 
Tourism. 2021;29(1):40-67.

33. Chambers CN, Frampton CM, Barclay M, McKee 
M. Burnout prevalence in New Zealand’s public 
hospital senior medical workforce: a cross-
sectional mixed methods study. BMJ Open. 
2016;6(11):e013947.

34. Chambers C. “My employer is exhausting” Burnout 
in the senior medical workforce five years on. ASMS 
The Specialist. 2021 March 26 2021:6-9.

35. Burrell R, Minehan M. Will we go back to our 
love affair with jet travel? ASMS The Specialist 
September 2020:19.

36. Hunter W. Feedback. ASMS The Specialist. 
December 2020:30.

37. Respiratory Medicine Specialists ADHB. Feedback. 
ASMS The Specialist. June 2021:21.



New Zealand Medical Journal 
Te ara tika o te hauora hapori

2022 May 20; 135(1555). ISSN 1175-8716
www.nzma.org.nz/journal ©NZMA 

viewpoint 94

The 1985 O’Regan report and a history 
of Otago Medical School’s admissions 
processes for Māori students
Indira Fernando, Peter Crampton

P olicies for selection and admission to Otago 
Medical School have changed considerably 
over the past 50 years and are the subject of 

ongoing debate. In 2020, there was media cover-
age of the University’s attempts to introduce a cap 
to the current affirmative pathway for Māori stu-
dents.1 The purpose of this article is to document 
some of the changes that have occurred over past 
decades. The article has two specific aims. First, 
we describe the O’Regan report, which was com-
missioned in response to a complaint made in 
1985 about the handling of an application by a 
Māori student to Otago Medical School. Second, 
we illustrate how the report served as a signpost 
to subsequent developments in policies for Māori 
admissions to the Otago Medical School. The arti-
cle has a particular focus on the 1985 O’Regan 
report and its aftermath for two reasons. First, 
the O’Regan report provided insights into the 
admissions processes of the Otago Medical School 
and made recommendations that, while histor-
ical, remain relevant to contemporary debates. 
Second, it was, to the best of our knowledge, the 
first formal investigation into institutional racism 
at the Otago Medical School, and there has been 
little, if any, published analysis of the report and 
its significance. Following the report, institutional 
change was slow. Nevertheless, the University 
would over time implement effective pathways 
for Māori and other under-represented groups 
to enter health professional programmes and 
increase curriculum content about the health 
inequities faced by Māori.

By way of background, in the 1980s the issue of 
Māori under-representation in the health work-
force was even more acute than it is now, largely 
due to the lack of Māori students being accepted 
into courses such as medicine. Between 1975 and 
1984, only about 1.4% of students at Otago Med-
ical School were Māori.2 One of the University’s 
early attempts to correct this was the “alternative 
admission pathway”, sometimes referred to as 
the “Polynesian Preference Scheme” (PPS), which 

was the name of a similar scheme at The Univer-
sity of Auckland. In 1951, the PPS held two places 
for students of “50% or higher Māori blood”, and 
applicants from Pacific Island nations who would 
undertake to do compulsory five-year service in 
island territories.3 By 1985, the programme had 
changed to allocate six places in total to Māori 
applicants, “Polynesian” applicants who were non-
Māori and were citizens or permanent residents 
of New Zealand, and applicants who were nomi-
nated by the governments of one of seven differ-
ent Pacific Island nations.4 Despite the increased 
allocation, the University was not obliged to fill all 
six spots, and frequently there were fewer than 
six places offered under the scheme.5 As discussed 
below, there have been subsequent changes to the 
affirmative action policies for admission to Otago 
Medical School.

The 1985 O’Regan report and the 
University’s initial response

In 1985, the Governor General held the statu-
tory role of “University Visitor”. This role meant 
the Governor General could settle internal dis-
putes at the University.6 In response to a com-
plaint about the case of a Māori applicant to Otago 
Medical School, the Governor General appointed 
Stephen O’Regan, a Māori lawyer based in Wel-
lington, to investigate. Having been commis-
sioned by the Governor General to investigate the 
University’s conduct, O’Regan produced a docu-
ment titled Report on the complaint of Dr G.A Wall 
M.P that detailed his findings and spoke about the
specifics of the individual complaint as well as
his findings, as related to the overall admissions
process at Otago Medical School.

O’Regan’s primary role was to investigate the 
complaint submitted to the Governor General. The 
applicant in question was eligible and had applied 
for entry via the PPS alternative entry pathway. 
His application was denied on academic grounds. 
Dr G A Wall, Mr J Wall’s father, petitioned on Mr 
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Wall’s behalf on two grounds. First, Mr Wall’s 
application was rejected despite not all six places 
allocated to the affirmative pathway being filled 
and, second, the admissions committee had failed 
to take into account Mr Wall’s previous graduate 
qualification and its bearing on his likely success 
in medicine. 

The O’Regan report substantiated Dr Wall’s 
assertion that proper consideration of Mr Wall’s 
graduate qualifications was not taken. The report 
recommended that the applicant should be 
granted admission into Otago Medical School for 
1986 due to mistreatment by the University of his 
application as well as his capability to do well at 
medical school, as judged from his maturity and 
previous academic experience.5 O’Regan reported 
that, in addition to the University’s contested rul-
ing that Mr Wall’s academic record did not meet 
the official academic requirements, there were 
several other worrying aspects related to the han-
dling of the application.5 O’Regan noted that when 
Mr Wall attempted to appeal the outcome “his 
appeal was ‘written off’ in a manner verging on 
irresponsibility”.5 The report described an envi-
ronment of institutional racism within the med-
ical school and stigmatising of students admitted 
through the PPS. The report drew attention to a 
selection process that over emphasised the merit 
of academic results as an indicator of a potential 
“good” doctor.5

The Medical Admissions Committee Minutes 
from December 1984 show that only five students 
were admitted to second year medical classes as 
“Polynesian Candidates”.7 On 10 January 1985, the 
University Registrar, D W Girvan, sent a letter to 
the Governor General about Mr Wall’s case. The 
letter outlined the timeline of Mr Wall’s applica-
tion and stated that his being denied had been on 
the grounds of “academic merit”, and it reiterated 
the University’s stance that “the University retains 
a discretion as to whether or not to admit a total of 
six candidates” under the PPS.8

The report was leaked to, and discussed by, 
several newspapers, sparking a national and 
institutional discussion about medical admission 
and healthcare inequity. Letters to the Editor in 
both the New Zealand Herald and the Otago Daily 
Times implied that those chosen through the PPS 
were bypassing standards, lacked competence 
and could not be trusted by patients.8,9 The Otago 
Daily Times received some criticism for its cover-
age that glossed over much of the racism reported 
by O’Regan.10 The national discourse reflected 
deeply entrenched anti-Māori sentiment in both 

the Pākehā media and the Pākehā public. Much of 
the media’s scrutiny fell on Mr Wall rather than 
on the University, and much of the public dis-
course was dominated by racist personal attacks 
on Mr Wall and others who entered through the 
PPS alternative pathway.11

Following the O’Regan report: 
the ongoing development of 
admission policies

In response to the O’Regan report, the Otago 
Māori Executive, an elected group representing 
the University’s Māori community, wrote a letter 
to the University urging for reforms to be made 
to the admission process to address the culture 
the report had identified.12 The letter, sent in 
December of 1985, stated that the Executive was 
extremely concerned by the findings of the report 
around “unfair processes” and “institutional rac-
ism”. It also highlighted the discrepancy between 
the number of Māori medical students and the 
proportion of Māori in the population. The letter 
called for the adoption of the report’s recommen-
dations, not only in the Medical School but also in 
the Dental and Law Schools.13 D W Girvan, the Uni-
versity Registrar, wrote a letter in response to these 
claims stating that O’Regan “went far beyond his 
terms of reference in his report” and attempted to 
justify existing measures to achieve health work-
force equity, by stating that “the number of appli-
cations is increasing and we hope it will increase 
even more”. Beyond this statement, the letter did 
not address the issues, nor did it indicate any inten-
tion to change the University’s approach to the 
“alternative admission pathway”.14

Despite the initial, significant disregard for 
most of the O’Regan report’s recommendations, 
there was change on the horizon for the Univer-
sity. In September of 1985, the University Senate 
approved the creation of a “Working Party for 
the discussion of Medical Admissions”. The Work-
ing Party included: the Dean elect of the Faculty 
of Medicine, Dr J D Hunter; nominees from each 
of the three medical campuses; one senior med-
ical student from the Otago University Students’ 
Association; and two nominees of the University 
Senate.15 The Working Party began advertising 
for submissions in 1986 and received input from 
many parties. 

In October of 1985, Chairman of the Department 
of Physiology, Professor A D C Macknight, wrote a 
letter to the Dean, Professor G L Brinkman, advo-
cating for an increase in the intake of Māori and 
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Pacific Island students. Macknight pointed out 
that an increase in such students would lead to a 
better cultural awareness among all medical stu-
dents and would make a “real contribution to the 
delivery of health care to all New Zealanders.” 16

In December of that year, Macknight, along 
with the Associate Dean for Undergraduate Stud-
ies at Otago Medical School, Dr C J Heath, wrote 
a joint letter to Professor Brinkman. The letter 
strongly recommended that a further twenty 
places be allocated to “properly qualified Māori 
and Pacific Island students”. The benefits of 
such a move were laid out in the letter, as well 
as addressing the “problems of identity” present 
for Māori and Pacific Island students at the time, 
and how a significant contribution could be made 
to the healthcare needs of the Māori and Pacific 
Island communities. 17

The Working Party received many submissions 
including from the Medical Council of New Zea-
land, a verbal submission from the Otago Māori 
Executive, and the three divisions of the Otago 
Medical School. The Dunedin Faculty, led by Divi-
sional Dean Professor R D H Stewart, summarised 
their concerns in three main points, the first of 
which was that “academic merit must remain the 
major criterion for selection.” This was at odds 
with the findings of the O’Regan report, as well as 
statements made by senior members of the faculty 
that highlighted the limiting nature of focussing on 
academic grades. Despite the recent controversy 
and the O’Regan report’s criticism of the alter-
native pathway system, the submission did not 
address Māori or Pasifika applicants at all.18

The Working Party published their findings in 
February 1987, and breifly touched on Māori and 
Pacific Island student entry. The findings stated 
that there was support for increased numbers of 
Māori applicants on the basis of cultural needs. 
The report also stated that potentialy instating 
a pathway that differentiated between “Polyne-
sian Applicants” and Māori applicants was some-
thing that may require further consideration. The 
report’s summary of findings highlighted that, 
despite calls for academic merit to no longer be 
the primary indicator of acceptability, the Univer-
sity was unwilling to move away from this pro-
cess. The report recommended that “academic 
merit remain(s) the sole criterion for selection”, 
except for alternative pathways. The report also 
recommended a change in quota for alternative 
entry, such as Māori and Pacific Island student 
entry, to a “target maximum of 10%”.15 Changes 
around this quota can be seen in the 1988 Univer-

sity Calendar, which broke from previous editions 
by no longer specifiying a set number of places 
available for the alternative pathway.19

Affirmative action policies have continued to 
evolve. In 1999, a “Medical Admissions Review 
Working Group” was established. Noted in their 
documentation was a suggestion that “mature 
and other graduate” pathways, including “Māori/ 
Polynesian”, be granted 20 of the available 170 
places.20 In 2012, the current policy, the Mirror 
on Society Policy, was adopted by the University’s 
Division of Health Sciences, in acknowledgement 
of the obligations that Te Tiriti o Waitangi places 
on the Crown, the healthcare needs of Aotearoa 
New Zealand’s diverse communities, and the 
value of a diverse health workforce. The policy 
aimed to increase the intake of students from 
groups under-represented in the health work-
force into the health professional programmes 
at the University of Otago. These groups include 
Māori, Pacific Island, refugee background, rural 
background and low socio-economic background 
applicants. There has been a consistent year-
on-year increase in the number of Māori medi-
cal graduates over the past decade, with a 124% 
increase in Māori students between 2010 and 
2016.21 This increase has been the result of a num-
ber of inter-dependent factors including, but not 
limited to, well-theorised strategic work by Māori 
academics in the University, empowered Māori 
leadership, effective programme development 
and implementation, and tailored investment 
from the Ministry of Health.22

In 2016, a milestone 45 Māori doctors gradu-
ated in one graduating class, thirty years after the 
O’Regan enquiry into the Otago Medical School.23 
In 2020, attempts to reform the Mirror on Society 
Policy were met with significant professional and 
public opposition, and the University was accused 
of failing to consult with Māori and Pacific Island 
groups on proposed changes to the policy—which 
aimed to introduce a cap on the number of stu-
dents who could enter through the affirmative 
pathways.1 In 2021, at the time of writing, the Mir-
ror on Society Policy is being reviewed.

Conclusion
While the recommendations in the O’Regan 

report may have been initially, largely put to one 
side, many of the issues raised have since been 
addressed. Even though it has taken many years 
for the lessons of the O’Regan report to be heeded, 
we hope that the very high personal price paid in 
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1985, by a Māori applicant to the Otago Medical 
School, has counted for something. He was not 
lost to the health system. Subsequent to the epi-
sode described in this paper, he was admitted to 
the School of Dentistry, and has had a long and 
successful career as a dentist. He has gained post-
graduate qualifications in Oral Medicine and Pub-
lic Health and has played, and continues to play, a 
significant role in promoting equitable oral health 
outcomes for Māori, and promoting Māori oral 
health provider development. The alternative 
pathway system criticised by O’Regan has shifted 

away from “blood-quantum” and quota-based 
criteria to an affirmative system that seeks to 
achieve a health workforce that is representative 
of Aotearoa New Zealand’s diverse communities. 
The affirmative policy reflects an understanding 
of the benefits that Māori health professionals 
bring to the health system in general and to the 
health of Māori in particular, and seeks to chal-
lenge racist assumptions about the abilities of 
Māori students. We hope that admissions policies 
will continue to evolve in response to the chang-
ing needs of society. 
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Low but increasing rates of 
inflammatory bowel disease  
in Māori: a report from  
Lakes District Health Board IBD
Mandy Qiu, Rajan N Patel, Clarence Kerrison, Richard B Gearry

abstract
Inflammatory bowel diseases (IBD) are chronic, inflammatory diseases that are increasingly prevalent in New  
Zealand. Previous regional studies describe significantly lower rates of IBD in Māori compared to non-Māori. This  
article reports the prevalence and incidence of IBD at Lakes District Health Board, and discusses potential contributing 
factors to the observed increasing incidence rates in Māori. Although the rates are still less than non-Māori, colonisation 
with increased urbanisation and changes in diet and hygiene suggest that IBD rates may continue to increase in Māori.

Inflammatory bowel diseases (IBD) are chronic, 
inflammatory diseases comprising ulcerative 
colitis (UC) and Crohn’s disease (CD). New 

Zealand has one of the highest incidence rates of 
IBD worldwide, with an estimated 20,792 patients 
with IBD (1 in 227) increasing by 5.6% per year.1 

It has been observed that Māori are less 
often diagnosed with IBD. Wigley & Maclaurin2 
reviewed all hospital admissions in New Zealand 
between 1954 and 1958, and found a 14-fold dif-
ference between NZ European and Māori colitis 
admission rates (0.030% vs 0.0022%, respectively). 
Although this is likely to have been influenced 
by factors such as disease severity, compliance to 
treatment and healthcare accessibility, the consid-
erable difference in hospital admissions suggested 
a substantial difference in UC prevalence between 
Māori and NZ European. Similarly, between 1969 
and 1978, Māori accounted for 15% of the Auckland 
population, but only 2/456 (0.4%) of UC admissions 
and 0/137 (0%) of CD admissions.3 Subsequently, 
a study conducted between 1983 and 2013 at  
Dunedin Hospital found that, although Māori  
comprised 7.5% of the Otago population, they com-
prised only 1.7% of total IBD cases.4 

In the only New Zealand population-based IBD 
epidemiology study, the Canterbury IBD Study, 
identified 1,420 patients with IBD from both the 
public sector and private clinics. Once again, a 
low Māori IBD rate was confirmed (Māori com-
prising 1% of IBD patients but 7.3% of the general 
population).5 

These studies have shown low rates of IBD in 
Māori, despite high and increasing rates of IBD  
in New Zealand overall. However, there are no 
data on the rates of IBD from regions of New  
Zealand where Māori comprise a larger propor-
tion of the population. 

IBD at Lakes DHB
Lakes District Health Board (DHB) is located at 

the northeast of the North Island, covering Rotorua, 
Taupo and the surrounding rural areas. The popu-
lation of Lakes DHB is 116,370 in 2020/2021,6 with 
36.9% self-identified as Māori.7 

All new IBD diagnoses in Lakes DHB are made 
by gastroenterologists in the Rotorua Hospital, 
and followed up by gastro nurse specialists. We 
screened the Lakes DHB computer database and 
reviewed all patients with a definitive or sus-
pected diagnosis of IBD. Patients’ relevant medical 
records such as clinical letters, endoscope reports, 
previous discharge summaries and demographic 
information were screened, and data were col-
lected including age, sex, year of diagnosis, IBD 
subtype, clinical presentation, smoking status, 
previous surgery, and medication use. Preva-
lence and incidence of IBD were calculated based 
on population estimates from New Zealand cen-
suses.8 It was hard to determine the exact year 
of diagnosis for pateints diagnosed over 10 years 
ago, as often the medical records were imcom-
plete. Therefore, five-year average incidences 
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were calculated instead of annual incidences. 
After excluding one deceased patient, a total of 
197 patients were included in our study (Table 1). 

We studied 197 IBD patients living in the Lakes 
DHB region. This was undertaken via the IBD 
patient database used to manage IBD patients 
attending Lakes DHB. Demographic and clinical 
data were extracted. The incidence and preva-
lence of IBD were calculated based on population 
estimates from past Stats NZ censuses. The char-
acteristics of these patients are shown in Table 1. 

 Māori IBD patients were more likely to be 
female (80% vs 47%, p=0.01) and there was a 
trend to younger age compared with non-Māori 
(41 years vs 49 years, p=0.07). Although not sig-
nificantly, Māori experienced more hospital 
admissions than non-Māori (1.80 vs 1.11, p=0.21). 
No significant differences in IBD phenotypes and 

clinical presentations were found between Māori 
and non-Māori.

The incidence rates of IBD at Lakes DHB is 
compatible with data of Auckland and Otago 
regions, but markedly lower than that of Can-
terbury (Table 2). One reason is the incomplete 
recruitment of cases, as only patients known to 
the public healthcare system were included in 
Lakes, Auckland, and Otago studies, whereas a 
Canterbury study recruited patients from both 
public and private sectors. Another crucial rea-
son is the disparity in medical resources and 
socio-economic status between DHBs, which 
gives rise to barriers to healthcare, and delay 
in diagnosis. The ratio of doctors to population 
is 303 per 100,000 at Lakes DHB, which is mark-
edly lower than 363 per 100,000 at Canterbury.9 
Regarding socio-economic status, 54.3% people 

Table 1: Inflammatory bowel disease at Lakes District Health Board

Māori non-Māori Total

Number of patients 15 (7.6%) 182 (92.4%) 197

Sex (%)

Male 3 (20%) 97 (53%) 100 (51%)

Female 12 (80%) 85 (47%) 97 (49%)

Age (mean ± standard deviation) 41±14 49±17 48±17

Smoker/ex-smoker (%)1 4 (31%) 47 (30%) 51 (30%)

Inflammatory bowel disease phenotype (%)

Ulcerative colitis 5 (33%) 72 (40%) 77 (39%)

Crohn’s disease 9 (60%) 91 (50%) 100 (51%)

Inflammatory bowel disease unclassified 1 (7%) 19 (10%) 20 (10%)

Median age of diagnosis2 33±15 37±17 37±17

Median number of hospital admission since 2010 1.80 1.11 1.16

Current biologic drug use (%) 6 (40%) 73 (40%) 79 (40%)

Clinical remission (%)3

Surgical intervention for IBD (%)

9 (60%)

3 (20%)

81 (46%)

47 (26%)

90 (47%)

50 (25%)

1Missing data on 29 patients (2 Māori, 27 Non-Māori)
2Missing data on 22 patients (1 Māori, 21 Non-Māori)
3Missing data on 7 non-Māori  CD (100 patients, 51%) was more common than UC (77 patients, 39%) and IBD-U (20 patients, 10%). 
Fifteen (7.6%) patients were Māori and 182 (92.4%) NZ European/Other, leading to IBD ethnic-specific prevalence rates of 34.9 and 
256.8/100,000 in Māori and non-Māori, respectively. 
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at Lakes DHB are ranked in quantile 4 or 5,10 the 
most deprived groups, as compared to 25.6% 
in the Canterbury DHB.11 Therefore, it is highly 
likely that the incidence and prevalence rates of 
IBD at Lakes DHB is underestimated. 

Lakes data have illustrated a steep increase 
in IBD incidence over time (Figure 1). This is 
consistent with a systematic review of IBD  
incidence rates globally between 1930 and 2010. 
Including epidemiological studies of IBD with 
a follow-up of at least 10 years, a statistically  
significant increase was reported in 60% of UC 
and 75% of CD studies.

Low but increasing rates of IBD in 
Māori

The rates of IBD in Māori are lower than those 
in non-Māori at Lakes DHB, as Māori accounts for 
36.9% of Lakes population, but only 7.6% of the 
cases. However, Figure 1 demonstrates an 8-fold 
increase in IBD diagnoses in Māori between the 
2011–2015 and 2016–2020 periods. This is the first 
time that Māori IBD incidence rates have been 
shown to be increasing. Furthermore, the Lakes 
DHB data demonstrate the highest rate of IBD in 
Māori described to date, albeit at rates less than 
non-Māori living in the same region. 

Table 2: Comparison of New Zealand inflammatory bowel disease incidence rates (cases/100,000) 

Studies IBD CD UC IBDU

Auckland 1969–19783 7.2 1.8 5.4 N/A

Otago 1996–20134 14.1 7.6 5.4 1.1

Canterbury 20045 24.9 16.3 7.5 0.3

Canterbury 201412 39.5 26.4 12.6 0.2

Lakes 2016–2020

Total population 12.5 6.0 4.1 2.3

Māori 4.3 2.9 0.9 0.5

non-Māori 17.9 8.2 6.2 3.5

Figure 1: Comparison of IBD incidence in Māori and non-Māori at Lakes DHB.
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It is not clear why Māori have lower rates of IBD 
than non-Māori, or why Māori IBD rates are now 
increasing dramatically. IBD are complex diseases 
with genetic, environmental and immunological 
contributions to their aetiology. It is possible that 
rates of IBD in Māori are underestimated or that 
they experience delay in diagnosis, given known 
inequities throughout health services, includ-
ing delays to see a GP,13 lack of accessibility to 
healthcare services14 and lower rates for refer-
ral to and having a colonoscopy15 compared with 
non-Maori. However, it remains unlikely that IBD 
rates are similar to that of non-Māori. Awareness 
of bowel health for Māori through the national 
bowel screening programme,16 increasing iwi 
based healthcare initiatives17 and proactive pri-
oritisation by some GPs and DHBs,18 are non- 
specific for IBD diagnosis but may be contributing 
to recent higher rates of IBD diagnosis in Māori. 

Although, the Lakes DHB data does not sug-
gest inequities in receiving biological treatment, 
with Māori and non-Māori having similar use of 
advanced therapies, there is no data describing 
the challenges faced by Māori navigating the IBD 
diagnostic and treatment pathways.

The genetic risk factors for IBD have been 
extensively studied in Caucasian populations. 
Polymorphisms in CARD15, which encodes for the 
NOD2 protein that regulates interactions between 
the mucosal immune system and gut microbi-
ome, have been strongly associated with the risk 
of developing CD in multiple populations includ-
ing in New Zealand.19 However, CARD15 poly-
morphisms are less common in Māori.20 Other 
non-Caucasian populations have also demon-
strated low rates of CARD15 polymorphisms but 
higher rates of other polymorphisms associated 
with the risk of IBD.21 More in-depth genetic stud-
ies of IBD in Māori are not available. 

Increasing IBD incidence rates worldwide sug-
gest that environmental factors are most likely 
implicated. Many environmental risk factors for 
IBD have been studied across multiple popula-
tions, including New Zealand. Among them, the 
strongest associations that have been identified 
with an increased risk of IBD are cigarette smok-
ing and an increased risk of CD, and cessation of 
cigarette smoking and an increased risk of UC.22 
However, there are a range of other environ-
mental exposures associated with colonisation 
and subsequent urbanisation that may impact 
the microbiome and its subsequent interaction 
with the mucosal immune system, increasing 
the risk of IBD. These include high saturated fat, 

high refined sugar, low fibre diet, antibiotic use, 
and markers of hygiene (such as less crowded 
living conditions, more bathroom amenities and 
reduced Helicobacter pylori and other infections).

There is an ethnic gradient in daily smoking 
prevalence in New Zealand adults, with smok-
ing rates almost three times higher in Māori, and 
one and a half times higher in Pacific island peo-
ples than non-Māori/non-Pacific peoples.23 Yet 
the rates of both CD and UC are lower in Māori 
and Pacific Island peoples. Smoking rates are 
among the highest in young Māori women23 who 
were also more likely to develop CD in the Lakes 
DHB cohort. However, smoking rates in female 
patients from Lakes DHB were no higher in Māori 
than non-Māori. The observation of relatively low 
CD rates in a population with high daily smoking 
prevalence remains unexplained, but suggests 
that other environmental factors may be more 
important risk factors than smoking in Māori and 
Pacific Island people.

Worldwide, there are many studies of popu-
lations migrating from regions of low IBD prev-
alence to high IBD prevalence. Usually these 
studies have focussed on non-Caucasian pop-
ulations moving to Western countries, such as 
migrants from the Indian subcontinent moving to 
cities in the United Kingdom24 or Canada.25 Invari-
ably, slightly increased rates of IBD (compared to 
the regions that they had migrated from) are seen 
in the migrants, with significantly higher rates of 
IBD (sometimes surpassing those of non-migrants) 
seen in subsequent generations. 

Intercontinental migration involves a sud-
den change of environment which may impact 
a wide range of environmental exposures lead-
ing to changes in risk of disease. Similar, albeit 
slower, changes can also occur with urbanisation 
in a population within a country or over time, 
leading to changes in diet, hygiene, antibiotic use 
and infection rates. Family size also often reduces 
with urbanisation as seen in fertility rates for 
Māori reducing from 6.2 in 1962 to 2.2 in 1986.26 
For Māori, colonisation, land confiscation and the 
increased job opportunity perpetuated urbanisa-
tion, which has been dramatic since 1946 when 
26% of Māori lived in towns or cities26 compared 
to 82% in 2018.27 For non-Māori, urbanisation 
occurred earlier which was associated with an 
earlier increase in the incidence of IBD. 

Changes in dietary habit prompted by coloni-
sation and urbanisation may be another expla-
nation for the increased IBD incidence in Māori. 
With increasing availability and accessibility of 
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packaged food, the unaffordability of healthy 
meals with inequitable distribution of wealth, and 
high levels of poverty among Māori households, a 
traditional diet rich in fresh vegetables, fruits and 
meat has transitioned to a diet high in ultra-pro-
cessed food containing additives, artificial colours 
and flavourings, or other chemical ingredients.28 
Recently, a strong positive correlation was identi-
fied between consumption of ultra-processed food 
and IBD risk by a large, prospective cohort study 
that reviewed 116,087 participants from 21 coun-
tries.30 A clear dose-dependent relationship was 
described for UC, with consumption of less than 
one serving of ultra-processed food per day as a 
reference standard, the relative risk (RR) for daily 
consumption of 1–4 servings was 2.93, and 4.90 
for 5 or more servings. These findings were cor-
roborated by a systematic review and meta-anal-
ysis involving 54,580 participants from nine 
studies, which concluded that western dietary 
pattern doubled the risk of developing IBD (RR 
1.92), especially UC (RR 2.15).31 The pathophysi-
ological mechanism between ultra-processed 
food and IBD remains elusive, yet some suggest 
it could be related to a poor nutrient profile and 
resultant gut microflora dysbiosis, which triggers 
an excessive inflammatory response.29 Studies of 
Thai migrants to the United States have demon-
strated that major changes in diet (reduction in 
fibre and increases in saturated fat, protein and 
sugar consumption) are associated with signifi-
cant reductions in gut microbial diversity and a 
pro-inflammatory phenotype.32

The 2002 National Children’s Nutrition Sur-
vey demonstrates that, on average, Māori chil-
dren consume higher amounts of ultra-processed 
foods than NZ European/Others and, with esti-
mates of child poverty at 23.3% leading to food 
unaffordability, consumption is unlikely to have 
improved.33 However, this has not translated into 
higher rates of IBD than NZ European/Others at 
present. It is possible that the effects of environ-
mental risk factors have been mitigated in Māori 
for unknown reasons, although the rapid increase 

in Māori IBD incidence over the last five years 
reported at Lakes DHB suggests that IBD may con-
tinue to become more prevalent in Māori.

Markers of hygiene have been associated with 
an increased risk of developing IBD, particularly 
when the overall prevalence in a population is low. 
The hygiene hypothesis, states that exposure to 
enteric pathogens in early childhood may be ben-
eficial in the establishment of healthy and diverse 
gut microbiota, which reduces risks of inappro-
priate immune response later in life.34 H. pylori 
infection may be a sign of increased childhood 
exposure to enteric pathogens and subsequently 
a more diverse gut microbiome. Māori have tra-
ditionally had higher rates of H. pylori infection 
than non-Māori. Both have reduced dramatically 
since H. pylori was associated with upper gastro-
intestinal ulceration and cancer through testing 
and antibiotic eradication.35 Although the absence 
of H. pylori infection is weakly associated with 
IBD, it is likely that the increased use of antibi-
otics, increasing sanitation and other markers of 
hygiene may be contributing to increasing IBD 
incidence in Māori.

Conclusion 
We have reported the highest rates of Māori 

with IBD ever described. We have also shown a 
dramatic increase in IBD incidence for Māori over 
the last five years. Although the rates are still 
less than non-Māori, colonisation, with increased 
urbanisation and changes in diet and hygiene, 
suggests that IBD rates may continue to increase in 
Māori. Prospective studies should be undertaken 
to understand changes in disease incidence to 
ensure that appropriate healthcare resources are 
allocated to diagnose and treat IBD early, along-
side reviewing whether our current IBD pathways 
take into account Māori perspectives and ideol-
ogies. Furthermore, increasing rates of IBD in 
Māori may provide an opportunity to understand 
the unique impact of the environment as a risk 
factor for IBD development.
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A case of segmental arterial 
mediolysis: a vasculitis mimic 
Gursimran Kaur, Timothy Buckenham, Timothy Beresford, Peter Chapman

Segmental arterial mediolysis (SAM) is a rare  
but increasingly recognised non-inflammatory, 
non-atherosclerotic and non-infectious vas-

culopathy of unknown aetiology that can poten-
tially lead to life threatening manifestations.1–2 It 
involves disruption of the arterial medial layer 
causing dissection, aneurysm, occlusion or steno-
sis of abdominal arteries, with cases reported of 
coronary and intracranial vessel involvement.3 

Patients commonly present with abdominal pain 
and/or spontaneous intra-abdominal haemor-
rhage. SAM may be confirmed histologically, but 
in practice usually relies on clinical and radio-
logical interpretation and expertise.4 It typically 
involves medium-large sized vessels which can 
mimic vasculitis. Management includes surgi-
cal or endovascular procedures and strict blood 
pressure control.2 Mortality has been reported 
from 22%–50%.5–6 The natural clinical course of 
this arteriopathy is unpredictable, and continued 
surveillance for several years is recommended to 
detect early disease progression and to maintain 
optimal blood pressure control.7–8

A 40-year-old dairy farmer presented to the 
emergency department with nausea, vomiting 
and dizziness. She was found to be hypertensive 
to 184/97mmHg. Symptoms were thought to be 
related to a viral illness, and she was discharged. 
She re-presented 12 days later with similar 
symptoms, along with confusion and developed 
abdominal pain, and hypovolemic syncope with a 
blood pressure of 78/60mmHg. An extensive sep-
tic screen was negative. Her haemoglobin was 122 
g/L which precipitously dropped to a nadir of 83 
g/L (N=115–155). A computed tomography scan 
and angiogram of the abdomen revealed large 
volume hemoperitoneum due to an inferior pan-
creatoduodenal artery (PDA) pseudoaneurysm, 
and subsequent superior mesenteric artery dis-
section (see Figure 1). Renal infarcts and renal 
artery beading was also identified (see Figure 2). 
The PDA pseudoaneurysm was confirmed on cath-
eter angiography. Her C-reactive protein on pre-
sentation was normal and gradually increased to 
109 mg/L (N<5). Her lipase was normal on presen-
tation and when repeated during her admission. 

Differentials raised included systemic vasculi-
tis, fibromuscular dysplasia (FMD), segmental 
arterial mediolysis, or collagen disorder such as 
Ehlers-Danlos or another connective tissue dis-
order (CTD). There were no clinical features of a 
CTD or autoimmune vasculitis on examination. 
Documented blood pressures in hospital and the 
community varied with the highest documented 
reading being 191/128mmHg. Antinuclear anti-
body and anti-neutrophil cytoplasmic antibodies 
were not detected. An aortopathy 52-gene panel 
returned negative. Management involved blood 
transfusion with four standard units and fluid 
resuscitation, PDA pseudoaneurysm coiling (see 
figure 3), multi-agent management for hyperten-
sion and antiplatelet therapy. Within two weeks, 
she was discharged home feeling well with a plan 
for blood pressure monitoring in the community 
and surveillance CT scans.

Of note, eight years earlier, the patient had a 
vertebral artery dissection with subarachnoid 
haemorrhage which was successfully treated with 
coiling. One year later, she re-presented with diz-
ziness and headache, was found to have recurrent 
aneurysm, went on to have a revision, and a flow 
diverting stent was inserted. She also received 
anti-platelet therapy and made a full recovery. 

Discussion
Segmental arterial mediolysis (SAM) is 

increasingly recognised as a vasculitis mimic, 
and may present with a number of similar vas-
cular abnormalities frequently complicated by 
abdominal haemorrhage. It is interesting to spec-
ulate if her prior presentation with subarachnoid 
haemorrhage was related. Of relevance, her cur-
rent presentation occurred approximately two 
months after she stopped her anti-hypertensive 
medications. It was felt that her presentation 
with abdominal pain, large volume hemoperito-
neum with mesenteric artery involvement made 
SAM more likely than FMD. An awareness of the 
condition is relevant for vascular and general 
surgeons, and rheumatologists/immunologists in 
particular—the latter often consulted regarding 
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possibilities of vasculitis or associated connec-
tive tissue condition (eg Ehlers-Danlos, Marfan 
syndrome).  As clinicians, we are very dependent 
on our vascular radiology colleagues for their 
expertise in evaluating the imaging findings. 
An accurate diagnosis avoids the unnecessary 
introduction of high dose corticosteroid therapy, 
which is tempting to commence (and continue 

long-term) in an unwell patient with radiology  
findings suggestive of medium-large vessel vascu-
litis. SAM can be difficult to distinguish from FMD, 
with some proposing that SAM may represent a 
precursor of certain types of FMD.9–10 Strict blood 
pressure control and radiological surveillance are 
the mainstay of management.

Figure 1: SMA dissection
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Figure 2: beaded appearance of renal artery (1), renal infarct (2).
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Figure 3: Pre (1) and Post (2) PDA pseudoaneurysm coiling
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An open surgical approach to  
facilitate endovascular thrombectomy 
for acute stroke: how vascular surgery 
can play a role 
Eric T A Lim, Teddy Y Wu, Andrew D P Laing, Adib Mohamad Ali Khanafer

Endovascular thrombectomy (EVT) is cur-
rently regarded as the gold standard of 
treatment in acute stroke.1 In this report, 

we describe an open surgical approach to treat 
an extracranial clot occlusion, which allowed for 
endovascular access to manage the intracranial 
occlusion. 

An 82-year-old woman presented with sudden 
onset left sided hemiplegia, with a NIHSS score of 
15. Multi-modal CT demonstrated a right MCA M1
occlusion (as shown in Figure 1) with a right MCA
territory infarct. Concordantly, CT angiogram
showed an ipsilateral long, incompletely occlusive 
thrombus in the right internal carotid artery (ICA)
as shown in Figure 1.

The patient was not administered any throm-
bolytic medication and was referred urgently for 
EVT. However, during the procedure, an unfa-
vourable anatomy made it impossible to pass the 

catheter into the right common carotid artery. 
Endovascular access was deemed too difficult 
considering the patient also has a long segment 
of non-occlusive thrombus in the internal carotid 
artery. A decision was made to perform an open 
surgical trans-carotid approach to allow for endo-
vascular thrombectomy to be carried out. The 
carotid artery was accessed via an antejugular 
approach. Arteriotomy was performed over the 
carotid bulb with good back-bleeding, allowing for 
retrieval of moderate amount of fresh thrombus. 
As there was good pulsatile back-bleeding post 
retrieval of thrombus, a Fogarty catheter was not 
required during the procedure. Prior to arterial 
closure, a completion angiogram was performed 
which demonstrated resolution of the M1 to M2 
occlusion (as shown in Figure 2). Arteriotomy was 
then closed primarily with prolene sutures. 

The patient made a moderate neurological 

Figure 1: CT angiogram showing right MCA M1 to M2 occlusion on the axial image (left) and right ICA incomplete 
occlusion on coronal image (right); red arrow.
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recovery. Follow-up CT on day one post interven-
tion showed a right basal ganglia haematoma con-
sistent with haemorrhagic transformation. She 
developed atrial fibrillation post intervention—this 
was managed with beta-blockers, and was com-
menced on Dabigatran two weeks post her initial 
presentation. She was then transferred for further 
rehabilitation before returning home. Her modi-
fied Rankin Scale (mRS) score at 90 days was 1. 

Discussion
Tandem lesions make up about 20% of acute 

stroke presentations.2 Currently, there exists 
a state of clinical equipoise into the best man-
agement options of tandem lesions, in particu-
lar lesions involving the internal carotid artery 
(ICA) and the middle cerebral artery (MCA). This 
involved either treating the extracranial lesion 
or the intracranial lesion first followed by the 
other, with most published studies demonstrat-
ing quite similar outcomes with the only nota-
ble difference in timing to cerebral reperfusion.2 
Nevertheless, all of these methods involve an 
endovascular approach.

Occasionally, challenges happen that would 
prohibit a total endovascular approach to EVT 
in acute stroke. These include an unfavourable 
aortic arch anatomy, tortuous carotid artery, aor-
to-occlusive or peripheral vascular disease.3 This 
would mean a shift towards using an unorthodox 

approach, to overcome these obstacles, would be 
required. To our knowledge, this case is the first 
to report on the use of an open surgical approach 
to facilitate EVT in acute stroke. Most published 
cases report on the application of an open sur-
gical approach in the treatment of extracranial 
lesion following EVT, rather than a direct surgical 
cut down in the beginning. Carotid endarterec-
tomy itself, if performed acutely to treat extra-
cranial lesions in the context of tandem lesions, 
have been shown to yield a good outcome with no 
post-operative intracranial haemorrhage and no 
30-day mortality.4

With the advancement of medical technology,
direct carotid puncture is a feasible, minimally 
invasive approach compared to an open surgi-
cal cutdown. However, current endovascular 
armamentarium remains a limiting factor as they 
are not designed specifically for a trans-carotid 
approach.3 Furthermore, there are no well-de-
signed vascular closure device for this approach. 
There have been published reports on the success 
of using current available percutaneous closure 
devices; however, these are done off-label.3

The complexity in the management of tan-
dem lesions in acute stroke warrants a multi-
disciplinary approach, which could be an area 
where Vascular surgery could play a role. Fur-
ther research is required in ascertaining the best 
approach for these patients.

Figure 2: Completion angiography showing resolution of M1 to M2 occlusion on coronal (left) 
and sagittal (right) images.



New Zealand Medical Journal 
Te ara tika o te hauora hapori

2022 May 20; 135(1555). ISSN 1175-8716
www.nzma.org.nz/journal ©NZMA 

clinical 113

competing interests
Nil.

author information
Eric T A Lim: Department of Vascular, Endovascular and 

Transplant Surgery, Christchurch Hospital,  
New Zealand.

Teddy Y Wu: Department of Neurology, Christchurch 
Hospital, New Zealand.

Andrew D P Laing: Department of Radiology, 
Christchurch Hospital, New Zealand.

Adib Mohamad Ali Khanafer: Department of Vascular, 
Endovascular and Transplant Surgery,  
Christchurch Hospital, New Zealand.

corresponding author 
Dr Eric Thiam Aik Lim: Department of Vascular, 

Endovascular and Transplant Surgery, Christchurch 
Hospital, Private Bag 4710, Christchurch 8140, New 
Zealand. eric_lta@hotmail.com

url
www.nzma.org.nz/journal-articles/an-open-surgical-
approach-to-facilitate-endovascular-thrombectomy-for-
acute-stroke-how-vascular-surgery-can-play-a-role

references
1. Ghosh R, Chalouhi N, Sweid A, et al. Carotid 

cutdown for mechanical thrombectomy in the 
setting of intravenous tissue plasminogen activator: 
A technical report. J Clin Neurosci. 2020 Nov; 81: 
302-305.

2. Poppe AY, Jacquin G, Roy D, et al. Tandem Carotid 
Lesions in Acute Ischemic Stroke: Mechanisms, 
Therapeutic Challenges, and Future Directions. 
AJNR Am J Neuroradiol. 2020 Jul; 41(7): 1142-1148.

3. Colombo E, Rinaldo L, Lanzino G. Direct carotid 
puncture in acute ischaemia stroke intervention. 
Stroke Vasc Neurol. 2020 Jan; 5(1): 71-79.

4. Schubert J, Witte OW, Settmacher U, et al. Acute 
Stroke Treatment by Surgical Recanalization of 
Extracranial Internal Carotid Artery Occlusion: A 
Single Centre Experience. Vasc Endovascular Surg. 
2019 Jan; 53(1): 21-27.



New Zealand Medical Journal 
Te ara tika o te hauora hapori

2022 May 20; 135(1555). ISSN 1175-8716
www.nzma.org.nz/journal ©NZMA 

letter 114

The incidence of diabetic  
ketoacidosis associated with 
empagliflozin use in Aotearoa  
New Zealand: a preliminary review
Lynne Chepulis, An Yu, Ryan Paul 

Diabetic ketoacidosis (DKA) is a life-threat-
ening but largely preventable complica-
tion of diabetes, resulting from excess 

ketone production due to relative or absolute 
insulin deficiency.1 DKA is primarily associated 
with type 1 diabetes mellitus (T1D), but may 
also occur in end-stage type 2 diabetes mellitus 
(T2D),2 and in those treated with sodium-glucose 
cotransporter-2 inhibitors (SGLT2).3 SGLT2 are a 
relatively new class of oral glucose lowering ther-
apies that are recommended as second or third 
line agents in the management of T2D given they 
typically lead to weight loss, do not cause hypo-
glycaemia alone, and are effective agents in the 
secondary prevention of cardiovascular and renal 
disease independently of their effect on glucose 
levels.4,5 DKA is a rare adverse effect of SGLT2 due 
to the “switch” to fatty acid metabolism, reduced 
urinary excretion of ketones, and increased glu-
cagon secretion.6 The diagnosis of DKA associated 
with SGLT2 use is often delayed, as glucose levels 
are typically normal or only mildly elevated at 
<14mmol/L (known as euglycaemic DKA),6 and a 
lack of resources for patients to self-monitor their 
capillary ketone levels at home. Therefore, the 
focus is on reducing the risk of DKA by withhold-
ing SGLT2 in acute illness and prior to elective 
procedures, and on not using SGLT2 in any condi-
tions that predispose to ketosis such as prolonged 
fasting, low carbohydrate or “ketogenic” diets, 
increased alcohol intake, and insulin deficient 
states such as T1D and end-stage T2D.7

Empagliflozin is the only funded SGLT2 in 
Aotearoa New Zealand, and became available 
from 1 February 2021 under special authority 
criteria. International trial data suggests that the 
incidence of DKA associated with empagliflozin 
in T2D is between 0.6% and 2.2% (6–2.2 per 1,000 
patient-years),8,9 but real world studies suggest 
that the incidence may be higher. Given the recent 
introduction of empagliflozin in Aotearoa New 

Zealand, the incidence of DKA associated with 
empagliflozin in this population is not known. 
Moreover, the national rollout of empagliflozin in 
the absence of “traditional” second to third line 
agents such as GLP1 receptor agonists, provides a 
unique opportunity to investigate the real-world 
incidence of DKA in new empagliflozin users. 
Thus, the aim of this study was to provide a pre-
liminary review of DKA associated with empagli-
flozin use in Aotearoa New Zealand.

Retrospective data were collected from the 
National Pharmaceutical dataset for all patients 
prescribed empagliflozin between February and 
October 2021. These data were then linked by NHI 
(National Health Index number) to the National 
Minimum dataset (February 2021–March 2022), 
and admissions for DKA were recorded. A DKA 
admission was deemed to be associated with 
empagliflozin if it occurred within the time cov-
ered by dispensed medication, allowing for a 
medication possession ratio of 0.8 (eg based on 
80% medication use, a 90-day prescription can 
last up to 112.5 days).10 DKA incidence was then 
reported by age group, gender, DHB and ethnicity. 
Data were linked and analysed using R software, 
and specific subgroups were compared using Chi-
squared analyses, with a significance level of 0.05.

During the nine month period, there were 167 
admissions for DKA in 40,523 patients prescribed 
empagliflozin, but only 94 admissions were tem-
porally associated with empagliflozin use (92 
individual patients) giving an overall incidence 
of 0.23% or 2.3/1000 patient years. DKA admis-
sions were at least two-fold more common in NZ  
Europeans (0.35%) than in Māori (0.17%), Pacific 
(0.18%) or Asian (0.10%) patients (all P ≤0.01) with 
no other significant differences observed between 
other groups (Table 1). The relative risk of hav-
ing an empagliflozin associated DKA event for 
NZ Europeans was found to be 2.25 times that of 
non-Europeans (95% CI 1.48–3.41). The median 
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age at DKA admission was 60.5 years, with the 
highest incidence occurring in those aged <30 
years (0.75%) compared to 0.17%–0.25% in those 
aged >30 years (Table 1; all P ≤0.01). There were 
no significant differences in DKA admissions 
between sexes (0.26% vs 0.19%; 95% CI 0.89–2.10) 
or between the 15 DHB regions (incidence range 
0–0.54%) affected (P >0.05 for both). 

Caution needs to be applied to these data given 
the small numbers and the fact that we have not 
reviewed empagliflozin use by clinical indica-
tion or alongside other diabetes medications (eg 
insulin), but our conservative estimate of the 
incidence of DKA associated with empagliflozin 
use in Aotearoa New Zealand appears similar to 
other real world studies.8,9 However, the 5–10-fold 
higher incidence of DKA with empagliflozin use in 
real world studies than in clinical trials, highlights 
the importance of providing sick day management 
advice and avoiding empagliflozin in high-risk 
groups. In particular, our study indicates that NZ 
European patients with T2D demonstrated higher 
DKA rates, and this needs to be explore further as 
it is unknown if this is due to the small study num-
bers, misdiagnosis of the diabetes type (given that 
T1D and pancreatogenic diabetes are more com-
mon in NZ Europeans) and/or additional factors 
such as the use of ketogenic diets. Further, with 
the limitations of the data in this study it not pos-
sible to identify the predisposing factors for each 
presentation so it is not known how many admis-
sions were potentially “preventable”. However, 
even if case reviews determined that all 167 cases 
in this study were linked to empagliflozin use, 
DKA is still a rare adverse effect.

The finding that DKA with empagliflozin use is 
less common in Māori and Pacific peoples is some-
what surprising, given they represent approxi-
mately half the patients dispensed empagliflozin 
in Aotearoa New Zealand thus far and the well-es-
tablished inequities in this group.11 However, it is 
important to note that Māori and Pacific peoples 
are less likely to access healthcare in New Zea-
land,12 so episodes of mild DKA may have not pre-
sented in this group. Further, all DKA admissions 

in those less than 30 years of age were in Māori 
or Pacific peoples, likely highlighting the greater 
prevalence, progression and severity of T2D, its 
complications and co-morbidities at a younger 
age in Māori and Pacific peoples than in other eth-
nicities.13 Indeed, in addition to the lower insulin 
use, the better tolerability of persistent empagli-
flozin use, and/or more at-risk behaviours in this 
age group, the greater progression and severity 
of T2D in emerging adults may explain the higher 
risk of DKA found with empagliflozin in this age 
group.14 But, our data should allay some fears of 
using empagliflozin in older adults and in Māori 
and Pacific peoples, who have the most to bene-
fit from empagliflozin since they have the great-
est burden of cardiovascular and renal disease; 
although, as per national guidelines, we would 
still recommend caution in using empagliflozin 
in patients over 75 years of age and in insulin-de-
ficient emerging adults.5 The addition of the spe-
cial authority clauses of Māori or Pacific ethnicity 
and onset of diabetes at a young age to increase 
access to empagliflozin was controversial to some 
given the benefit and safety of empagliflozin in 
these populations is largely unknown, as previous 
studies were designed to predominantly assess 
cardiovascular safety and superiority in older 
Caucasian populations. Any benefits and clinical 
indicators for prescribing of empagliflozin cannot 
be determined from our data, but the greater use 
of empagliflozin and lower risk of DKA in Māori 
and Pacific peoples suggests that the SA clause is 
increasing access, and importantly, is not caus-
ing harm. However, further work is required to 
definitively assess the effects of the SA clauses on 
access to empagliflozin and potential other harm, 
such as the genitourinary adverse effects. 

In conclusion, the incidence of DKA associated 
with empagliflozin use in Aotearoa New Zea-
land appears similar to other real world studies, 
remains rare and older adults and Māori and 
Pacific peoples do not appear to be at greater risk. 
However, further work is required to explore the 
impact of age, ethnicity and clinical risk on the 
incidence of DKA with empagliflozin. 
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Table 1: Characteristics of diabetic ketoacidosis (DKA) associated with empagliflozin use in patients with Type 2 diabetes

Ethnicity
All  
empaglifozin 
users

Total DKA 
patient 
admissions1

DKA admissions by age (years)

Number Median age
<30 
 (n=668)

31-40 
(n=2,282)

41-50 
(n=5,751)

51-60 
(n=11,185)

61-70 
(n=12,239)

70+  
(n=8,398)

75+ 
 (n=4,562)

All1 40,523 92 (0.23%)a 60.5  
(SD= 14.17)

5 (0.75%)a 5 (0.22%)b 10 (0.17%)b 26 (0.23%)b 31 (0.25%)b 15 (0.18%)b 11 (0.24%)b

NZ European 15,673 55 (0.35%)b 64 0 2 (0.6%) 2(0.2%) 17 (0.5%) 20 (0.4%) 14 (0.3%) 11 (0.3%)

Māori 10,188 17 (0.17%)b 52 2 1 (0.1%) 5 (0.3%) 6 (0.2%) 3 (0.01%) 0 0

Pacific 8,157 15 (0.18%)b 55 3 2 (0.3%) 2 (0.1%) 3 (0.1%) 4 (0.2%) 1 (0.1%) 0

Asian 4,725 5 (0.1%)b 65 0 0 1 (0.1%) 0 4 (0.3%) 0 0

Other 2,780 0 N/A 0 0 0 0 0 0 0

1 Differing superscript letters between subgroups denote statistical significance (P ≤ 0.05).
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I cannot assent to the idea that any Govern-
ment Department can fairly be blamed for an evil 
which has been growing insidiously all over the 
world, owing to a number of factors incidental to 
our modern civilisation. The fact is that Society—
all of us—must share the responsibility. We are 
not going to get reform by abusing Health Author-
ities or the doctors, or the Monthly Nurses, but  
by coming one and all to the aid of the Health and 
Education Departments in a common effort to make 
maternity safe for the mother and safe for the child. 

You may say what has education to do with 
the matter—this is purely the question of medi-
cine, surgery and nursing. Nothing of the kind—
each of these important agencies is, of course, 
involved, and we must have the whole-hearted 
help and support of both doctors and nurses: but 
it is equally important that we should have the 
whole-hearted sympathy and support of husband 
and wife—indeed of the whole community.

We must educate and help the mothers, prospec-
tive and actual, and we must do all in our power 
to promote the most perfect education, training 
and practice for doctors, nurses and midwives—
inside and outside our medical school and mater-
nity hospitals—in regard to everything affecting 
the well-being of mother and child. By perfect-
ing professional training and practice we shall 
be giving effect to what are at present unfulfilled  

ideals of the new British Ministry of Health under 
Sir George Newman. The first advice given to him 
by his professional colleagues and advisers was to 
the effect that the proper care and safe-guarding 
of mother and child must bulk much more largely 
in the teaching and practical training of medical 
students and nurses that has been the case in the 
past; and that steps must be taken for giving every 
facility to practising doctors and nurses to receive 
post-graduate or “refresher” courses enabling 
them to keep up-to-date. Every monthly nurse 
should be kept up-to-date, so that she may be a 
safe and reliable guide and helper to the mother.

We want a series of simple authoritative  
lectures and demonstrations to be given from end 
to end of the Dominion to all existing maternity 
nurses and midwives. These addresses should 
be more than mere formal scientific up-to-date  
lectures—they should constitute a moving appeal 
from a qualified and gifted woman of wide  
experience to her professional sisters and fellow 
workers to do all that lies in their power for the 
mothers of New Zealand—an appeal made on the 
highest humanitarian and patriotic grounds.

I may say that there has been some delay in  
getting this scheme established, the suggested 
mission to nurses and midwives is now under 
way, and will be carried through in the course of 
the next few months.
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