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Access to intrauterine contraceptives in the Southern District 
Health Board catchment

Robina Stevens, Antoni Moore, Charlene Rapsey
Long acting reversible intrauterine contraceptive devices like the Mirena are safe, highly 
effective, reduce the burden of heavy periods and anaemia, and have been fully funded in 
New Zealand since October 2019. Nevertheless, it remains expensive for people to access 
these—in the Southern District Health Board (SDHB) catchment it costs an average of $115 for 
an insertion, and can be as much as $270, in addition to the cost of two or three GP appoint-
ments. Access is also logistically diffi  cult, with one in three practices in the SDHB catchment 
not providing any intra-uterine contraceptives. Of those that do, around 90% unnecessarily 
require either two or three appointments, despite World Health Organization and RANZCOG 
(Royal Australian New Zealand College of Obstetricians and Gynaecologists) guidelines saying 
that with appropriate safety netting, these devices can be safely ‘quick started’ in just one 
visit. Most people live within 20km of a potential provider, but distance to providers remains 
an issue for some thinly populated rural areas.

Thyroid ultrasound and nodule malignancy risk: a “real 
world” assessment of ultrasound reporting and agreement of 

ultrasound-based malignancy risk estimates with cytology and 
histology � ndings

Cynthia F Benny, Mark J Bolland, Sonal Amin, Adeline Lo
Thyroid nodules are very common and an ultrasound scan of the thyroid is the usual fi rst 
investigation to help determine whether a nodule might be a thyroid cancer. However, this 
study found that the reports issued about the scan don’t provide suffi  cient details to allow 
clinicians to estimate the risk of cancer in a nodule. When radiologists re-assessed the scans 
and estimated the risk of cancer in a nodule, they often disagreed about both the character-
istics of the nodule and the estimates of risk of cancer. Additionally, the agreement of their 
estimates with the fi ndings from biopsies and surgical specimens was not strong. The fi ndings 
raise questions about how the results of thyroid ultrasounds should be reported and how the 
information in those reports should be used in the management of thyroid nodules.

Detecting the re-emergent COVID-19 pandemic a� er 
elimination: modelling study of combined primary care and 

hospital surveillance
Nick Wilson, Markus Schwehm, Ayesha J Verrall, Matthew Parry, Michael G Baker, 

Martin Eichner 
This model-based analysis suggests that a surveillance system with a very high level of routine 
testing is probably required to detect an emerging or re-emerging outbreak of the COVID-19 
pandemic within fi ve weeks of a border control failure in a nation that was assumed to be 
COVID-19-free.

SUMMARIES
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Cataract surgery in New Zealand: access to surgery, surgical 
intervention rates and visual acuity

Corina Chilibeck, Jeremy J Mathan, Stephen GJ Ng, James McKelvie
Cataract surgery is one of the most commonly performed surgical procedures in the world, 
and is associated with improvements in vision, decreased risk of falls and improved quality 
of life. This study investigated the characteristics of all patients referred for publicly funded 
cataract surgery in New Zealand over a 4.5-year period and provides a nationwide overview 
of access to cataract surgery in New Zealand. Eligibility for publicly funded cataract surgery 
in New Zealand is assessed based on a weighted score, with thresholds varying depending on 
region. This study found a disparity in access to cataract surgery between regions, and New 
Zealand Māori and Pasifi ka ethnic groups had worse visual acuity, and typically severe visual 
impairment, compared with other ethnic groups at the time of prioritisation. 

Trends in the diagnosis of high-grade cervical abnormalities in 
young women in the post-vaccination era

Avnish D Goyani, Carrie R Innes, Bryony J Simcock, Dianne Harker, Narena M Dudley, 
Lois Eva, Cecile Bergzoll, Helene MacNab, Peter H Sykes

This paper demonstrates the impact of HPV vaccination on the occurrence of cervical precan-
cerous abnormalities in young women. Pleasingly, there has been a marked reduction in 
the abnormalities that are most likely to develop into cervical cancer. It is of some concern 
that this reduction in higher grade abnormalities is less evident for Māori women. Provided 
women continue to be screened, we can expect a reduction in cervical abnormalities that 
require treatment and a reduction in cervical cancer for vaccinated cohorts of women. As the 
National Cervical Screening Program no longer recommends screening for women under 25 
years, and abnormalities remain in this population of women, it is imperative that women 
participate in the screening program from age 25 and that efforts are made to ensure access 
for Māori women.

Outcomes a� er ST-elevation myocardial infarction presentation 
to hospitals with or without a routine primary percutaneous 

coronary intervention service (ANZACS-QI 46)
Simon Lee, Rory Miller, Mildred Lee, Harvey White, Andrew J Kerr

ST-segment elevation myocardial infarctions are a type of heart attack which requires urgent 
treatment. In ideal situations, this is done with appropriate medications and timely access to 
a procedure called primary percutaneous intervention where a blockage in the blood vessels 
supplying the heart (coronary arteries) can be opened and further damage to the heart is 
reduced. We examined data for all ST-segment elevation myocardial infarctions in New 
Zealand patients aged 20–79 years and found that there is no difference in outcomes regardless 
of the capability of the admitting hospital to provide primary percutaneous intervention in a 
timely manner. As most hospitals without access to an all-hours primary percutaneous inter-
vention service are situated in the rural regions of New Zealand, this fi nding demonstrates a 
step forward in achieving equitable health outcomes between the urban and rural regions.

SUMMARIES
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Exploring Pasi� ka wellbeing: � ndings from a large cluster 
randomised controlled trial of a mobile health intervention 

programme
Ridvan Firestone, Soo Cheng, Sally Dalhousie, Emily Hughes, Tevita Funaki, 

Akarere Henry, Mereaumate Vano, Jacqui Grey, Jodie Schumacher, Andrew Jull, 
Robyn Whittaker, Lisa Te Morenga, Cliona Ni Mhurchu

Our study fi ndings provide new insights on how Pasifi ka peoples’ characteristics and 
behaviours relate to wellbeing. Our fi ndings point to ‘family and community’ as being the 
most important wellbeing factor for Pasifi ka peoples.

From gorse to ngahere: an emerging allegory for decolonising 
the New Zealand health system 

Heather Came, Isaac Warbrick, Tim McCreanor, Maria Baker
From Gorse to Ngahere is used to deliver a message about the transformative change needed 
in the health system to make a difference for Māori in New Zealand. Gorse represents the 
insistent racism and failures in the current health system and the aspiration for a Ngahere 
that nurtures a holistic health system that is thriving, well, with better control and autonomy 
by Māori as the sovereign people. To actualise this shift is a call to action to immediately 
implement the recommendations from Wai 2575 Health Services and Outcomes Kaupapa 
Inquiry Report.

Nurse prescribing in New Zealand—the difference in levels of 
prescribing explained 

Jane Key, Karen Hoare
This article discusses the three types of nurse prescriber currently registered in New Zealand 
(nurse practitioners, registered nurse prescribers (RNP) in primary health and specialty teams 
and registered nurse prescribers (RNPCH) in community health). It also provides an overview 
of the evolution of each group, as well as a summary of the current legislation, prescribing 
restrictions and models of supervision required for each type of prescriber.

The case for a bicultural dementia prevalence study in Aotearoa 
New Zealand

Sarah Cullum, Makarena Dudley, Ngaire Kerse
The prevalence of dementia in Aotearoa New Zealand is projected to triple by 2050 and the 
cost of caring for dementia is estimated to increase to $2.7 billion by 2030. Research evidence 
from memory clinics in New Zealand suggests that dementia may be different for Māori 
compared to NZ Europeans: presenting at an early age but taking a slower course which will 
have a fi nancial impact on the families who may give up paid work to provide care. We have 
no accurate information about the epidemiology of dementia in New Zealand, or about differ-
ences for Māori, because there has never been a national dementia prevalence study. This 
viewpoint argues case for a bicultural dementia prevalence study in Aotearoa New Zealand, 
using culturally unbiased assessment tools that do not over diagnose dementia in Māori, 
ensuring adequate numbers of Māori are included and engaging whānau and communities 
in the process. A bicultural dementia prevalence study would provide the information we 
need to accurately assess current levels of need, evaluate potential inequities in allocation of 
resources, and to start to develop culturally appropriate services, which will also help to raise 
public awareness and reduce stigma.

SUMMARIES
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Oh my
Peter Crampton

NZDep is a small area index of relative 
socioeconomic deprivation based 
on census data. Ethnicity graphs for 

NZDep illustrate how socioeconomic ad-
vantage and disadvantage are distributed 
throughout our society. The fi rst time these 
graphs were produced followed the pro-
duction of the fi rst version of NZDep based 
on the 1991 census (Figure 1). They showed 
that Māori and Pacifi c people were severely 
socioeconomically disadvantaged compared 
to New Zealand European people (approxi-
mated in the fi gure as the prioritised ethnic 
group ‘Non-Maori non-Pacifi c non-Asian’). 
Almost 30 years later the 2018 version of 
the same graphs show that while there is a 
small reduction in Māori people living in the 
most socioeconomically deprived neigh-
bourhoods, very little has changed in terms 
of the overall distribution of socioeconomic 
advantage and disadvantage. 

In interpreting these graphs it is important 
to keep in mind the use of the prioritised 
ethnicity classifi cation and the way it 
handles people with two or more self-iden-
tifi ed ethnic affi  liations (see footnote to 
Figure 1), and the changing composition 
of New Zealand’s population (Table 1). 
Between 1991 and 2018 there were increases 
in the numbers, and proportions, of Māori, 
Pacifi c and Asian people in the population 
and, while there has been an increase in the 
number of New Zealand European people, 
their proportion of the total population has 
decreased (as measured using the prioritised 
classifi cation). The shifts in the underlying 
population structure over this time amplify 
the consequences of the lack of change in 
the distribution of privilege and its inverse. 
In summary, the question has to be asked: 
has 30 years of ‘progress’ really amounted to 
so little change in the underlying structures 
of opportunity for Māori and Pacifi c commu-
nities? Yes, it would appear so. Hence the 
title of this editorial. 

What do we learn from this observation? 
The boot that is held on the throat of Māori 
and Pacifi c people is stubbornly resistant to 

attempts to shift it. We have not transitioned 
from a colonial to a postcolonial nation—
that transition remains a promise for the 
future. Our majoritarian political system 
suffers from something like prostatism and 
obstruction when it comes to honouring 
Te Tiriti o Waitangi, leading to dribbling, 
hesitancy and retention. Successive govern-
ments seem unable to lead us out of a state 
of oppressor/oppressed because of, in part, 
the dynamics of majoritarian democracy. 
Yet various components of New Zealand’s 
unwritten constitution provide us with a 
map of the way ahead:1 te Tiriti o Waitangi 
and the New Zealand Bill of Rights Act 
are two elements of this constitution that 
provide clear direction.

Disruptors are necessary to alter the 
fundamental structures of opportunity for 
Māori and Pacifi c communities; disruptors 
that are effective in embedding real change 
without doing damage to our society. What 
would these disruptors look like? Historical 
literacy is a starting point—if Pākehā are to 
take responsibility for removing the boot 
from the throat of Māori and Pacifi c people 
then Pākehā need to be educated in New 
Zealand’s colonial and pre-colonial history. 
The moves currently underway to ensure 
that New Zealand history is taught compul-
sorily in primary and secondary schools are 
to be lauded and supported. 

One example of a disruptor in the health 
system could be the increased population 
of our health system with Māori and Pacifi c 
health professionals who have the skills and 
expertise to drive change from within the 
system, while, at the same time, providing 
high-quality and compassionate care to all 
their patients. Some universities are leading 
the way in this regard; one role of the entire 
health sector should be to support Māori 
and Pacifi c health professionals and to 
demand an acceleration and ramping up of 
the production of these health professionals 
in the workforce. 

Another example of a disruptor in the 
health system could be the recommen-

EDITORIAL
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Figure 1: NZDep index of socioeconomic deprivation profi le for prioritised* ethnic groups: Māori, Pacifi c, Asian and Non-Maori non-Pa-
cifi c non-Asian (New Zealand European), 1991 and 2018.

*Prioritised ethnicity: each census respondent is assigned to a mutually exclusive ethnic group by means of a prioritisation system commonly used in 
New Zealand: Mā ori, if any of the responses to self-identified ethnicity was Mā ori; Pacific, if any one response was Pacific but not Mā ori; Asian, if any one 
response was Asian but not Mā ori/Pacific; the remainder non-Mā ori non-Pacific non-Asian (mostly New Zealanders of European descent, but, strictly 
speaking, not an ethnic group). The ‘Asian’ category, as used in the New Zealand health sector, includes respondents from East, South and Southeast Asia 
but excludes people from the Middle East and Central Asia. This category has acknowledged shortcomings because of the massive ethnic diversity within 
the category. Ethnic categorisation by ‘total ethnicity’ is now generally the preferred method, but this categorisation is not available for 1991 data.

Table 1: Population numbers and proportions by prioritised ethnic group (usual resident population), 
1991 and 2018.

1991 2018

Number % Number %

Māori 434,844 12.9 767,733 16.3

Pacific 152,925 4.5 304,767 6.5

Asian 92,943 2.8 668,898 14.2

NonMāoriNonPacNonAsian (NZ European) 2,665,071 79.0 2,901,099 61.7

Unknown ethnicity 28,116 0.8 57,258 1.2

Total New Zealand population 3,373,899 100.0 4,699,755 100.0

EDITORIAL
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dation from the majority of the Health 
and Disability Review panel and the Māori 
Expert Advisory Group to implement an 
empowered and properly resourced Māori 
health commissioning agency,2 a recom-
mendation also mooted by the Waitangi 
Tribunal.3 This agency has the potential to 
bring the requisite expertise, commitment 
and drive to the task of commissioning 
services for Māori communities. 

The Black Lives Matter movement tells us 
that brushing the legacy of white supremacy 
under the carpet gets us nowhere and simply 
foments distrust, social unrest and division. 
We know that any meaningful pathway to 
health and wellbeing incorporates agency as 

a key element; agency in relation to language, 
culture, worldviews, the environment, 
health, education and so on. Because of this 
understanding, the health sector has the 
capacity to provide leadership that could 
benefi t all of society. The past 30 years have 
produced very little change in the structures 
of opportunity for Māori and Pacifi c people 
in relation to Pākehā people. If we wish to 
make the next 30 years count for more than 
the last 30, then Pākehā New Zealanders 
have an obligation to create and take oppor-
tunities to rid our society of racism and to 
demand equity in the structures, processes 
and outcomes for Māori and Pacifi c 
New Zealanders. 
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Access to intrauterine 
contraceptives in the 

Southern District Health 
Board catchment

Robina Stevens, Antoni Moore, Charlene Rapsey

Ensuring access to preferred contra-
ceptive methods is a vital part of any 
healthcare service. Effective family 

planning is essential to the wellbeing and 
autonomy of women, allowing them to 
choose to have their children when they are 
physically, psychologically and economical-
ly ready.1,2 The development of highly effec-
tive, long-acting reversible contraceptives 
(LARC) has had a marked impact on family 
planning. The Royal Australian and New 
Zealand College of Obstetricians and Gy-
naecologists (RANZCOG) recommends LARC 
as a fi rst-line method for their excellent 
effi  cacy, acceptability, cost-effectiveness and 
reversibility.3 In New Zealand, increased up-
take of the copper intrauterine device (IUD), 
Mirena intrauterine system and Jadelle 

implant has been signifi cantly associated 
with a declining abortion rate, particularly 
among younger women.4 Nevertheless, a 
2013–2015 survey found LARC were still less 
commonly used than condoms and the oral 
contraceptive pill.5

The decision by PHARMAC in October 2019 
to widen access to levonorgestrel intra-
uterine systems (LIUS) by funding the Mirena 
and Jaydess without restriction followed 
sustained advocacy from many dedicated 
people.6 Despite reduced cost to patients 
of these LIUS, barriers to uptake persist. 
Barriers include misperceptions about LARC 
from both patients and clinicians,7 lack of 
training of healthcare providers, lack of 
funding for primary carers for contraceptive 
procedures, and cost to the patient.8

ABSTRACT
AIM: Recent changes in funding have reduced the cost of the highly e� ective levonorgestrel-releasing 
intrauterine system (LIUS) contraceptives (Mirena and Jaydess). This paper explores equity of access to 
intrauterine contraceptives for Māori and the general population by locating and surveying all potential 
providers within the Southern District Health Board catchment area. 

METHODS: Using online survey, e-mail or phone, we asked if intrauterine contraceptive insertion was 
provided, what device was provided, cost and number of appointments required. ArcGIS 10.6.1 so� ware 
was used to estimate population distribution, and to create service areas showing distance to nearest 
current providers for Māori and the general population.

RESULTS: All 88 potential providers agreed to participate; two thirds (66.3%) provided some intrauterine 
contraceptive insertion. Approximately three quarters of the Māori and general population live within 5km 
of a primary provider. Costs ranged from $0 to $270, in addition to the cost of the required consultations. 
Number of consultations required varied from one to three. 

CONCLUSIONS: Cost and travel time likely remain barriers to accessing intrauterine contraceptives for 
a significant population within this catchment. Increasing the capacity for all primary providers to o� er 
insertion, funding the insertion process, minimising the number of appointments required and providing 
mobile services would improve access. 

ARTICLE
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IUD and LIUS differ from other contracep-
tives such as the oral contraceptive pill or 
condoms in two key respects. First, although 
in New Zealand there is no accredited 
training scheme for practitioners (unlike 
in other comparable countries such as the 
UK), and no system to ensure minimum 
standards of competency,8 not all general 
practitioners (GP) have the facilities or will-
ingness to insert these devices, so people 
may have to travel further than their closest 
GP to obtain this service. Second, insertion 
of these devices often requires two or three 
separate appointments in close succession: a 
pre-insertion consultation, the insertion and 
sometimes a follow-up appointment. This 
presents a potentially insurmountable logis-
tical and fi nancial challenge to women who 
lack independent transport, may already be 
caring for small children, struggle to arrange 
time off work, or live far from an appropriate 
provider. This challenge is compounded 
for people living in socioeconomic depri-
vation—disproportionately Māori and Pacifi c 
populations—for whom cost is already a 
recognised barrier to LARC access.9

The problem in New Zealand is twofold. 
For one, there is no single authoritative 
resource that lists and locates providers that 
can insert IUD or LIUS. This makes it impos-
sible to know how far patients are having 
to travel to access these effective methods 
of contraception. Second, as only the device 
and not the insertion is funded, the costs to 
patients are unknown. 

This descriptive study therefore sought 
to identify, survey and locate all potential 
providers of IUD or LIUS within the Southern 
District Health Board (SDHB) catchment 
area, and apply spatial analysis using a 
geographical information system (GIS) to 
explore to what extent cost and distance to 
nearest provider may still affect accessibility 
to intrauterine contraceptive devices.

Methods
Data collection

Using the HealthLink EDI Account 
Directory for Otago, Southland, Timaru 
and Oamaru,10 and on the advice of indi-
viduals working within the gynaecological 
and sexual health services, all the potential 
providers of IUD/LIUS within the SDHB 
catchment were identifi ed. 

Physical locations and e-mail addresses 
were found online for as many of these 
practices and clinics as possible. A short 
survey developed on the Qualtrics software 
was sent to these e-mail addresses with 
unique links for each practice. If respon-
dents did not complete the survey within 
two weeks, a reminder was sent, after which 
the outstanding respondents were contacted 
by phone and/or e-mail to ask the survey 
questions directly. General practices with 
no e-mail address were asked the survey 
questions by phone. Information from 
providers other than general practices was 
obtained by e-mail correspondence. Data 
were collected during December 2019 and 
January 2020. 

Survey questions are presented in Table 2.
Ethics approval for data collection was 

granted by the University of Otago Human 
Ethics Committee (reference D19/381). 

Data preparation 
Prior to spatial analysis, population, 

provider and road network data were 
collated, collected and prepared. Within the 
SDHB catchment area, Māori and general 
electoral population data—hereafter referred 
to as the Māori and general populations 
respectively—were obtained from Statistics 
NZ at the meshblock level,11 the smallest 
geographic unit for which data is reported by 
this organisation. Publicly available data on 
New Zealand deprivation level (NZDep2018) 
by meshblock were also obtained.12

Meshblocks each enclose a similar number 
of people, and therefore vary enormously 

Table 1: Potential providers of IUD/LIUS within 
the SDHB catchment.

Type of provider Number 
identified

General practice 79

Community health clinic 1

Regional outpatient gynaecology 
clinics

2

Family Planning clinic 2

Youth health clinic 1

Sexual health clinics 3

TOTAL 88
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in size from small city blocks to large tracts 
of rural land. Using generalised population 
data at this level can greatly distort calcu-
lations of distance to a nearest provider. 
While populations can reasonably be 
assumed to be distributed throughout 
a central city meshblock, in rural areas 
they are likely clustered in only a small 
portion of the total meshblock area. This 
is a common artefact in situations where 
single values purport to represent an entire 
area (ecological fallacy).13 Therefore, to 
better approximate the actual geographical 
distribution of population, the general and 
Māori populations in each meshblock were 
distributed evenly to each address point 
within that meshblock in a process known 
as dasymetric mapping.14

The obtained addresses of all potential 
providers were geolocated by matching them 
with attributes attached to address point 
data (source: Land Information New Zealand 
(LINZ)15) in a geocoding process. Where 
addresses could not be identifi ed, the nearest 
neighbouring address point was chosen for 
spatial analytical purposes. Access to facil-
ities by the population was calculated using 
a roads dataset acquired from LINZ,16 which 
was converted using the GIS into a connected 
network capable of calculating specifi c 
distances from the providers.

Spatial analysis 
Service areas covering parts of the road 

network that were within 5km, 20km and 
50km of travel along the road network 
were calculated for each provider able to 
insert an IUD and/or LIUS. Using the refi ned 
estimate of spatial population distribution as 
described previously, the populations within 
each of these zones were calculated by 
summating the population attributed to the 
address points within that zone. Each point 
was also given the NZDep2018 score of the 
meshblock in which it fell, 12 thus the mean 
deprivation level of address points in each 
of these service area zones was also able to 
be calculated. 

All spatial data preparation and spatial 
analysis stages were carried out using 
ArcGIS 10.6.1 software at the School of 
Surveying, University of Otago. 

Results
Survey results

Of the 86 potential primary IUD/LIUS 
providers in the SDHB catchment, complete 
answers were obtained from 77 providers 
(89.5%). The remaining nine practices 
indicated that they did provide either IUD 
or LIUS insertion but were unwilling (one 
practice) or unable to provide further details 
(eight practices). Thus 86/86 (100%) of 
potential primary IUD/LIUS providers in the 
SDHB catchment provided enough infor-
mation for the intended spatial analysis to be 
carried out. This excludes the two regional 
gynaecology outpatient clinics, which differ 
from the other providers in that they are 
not able to be directly accessed by patients 
but instead require a referral process (ie, 
they are secondary providers). Results of the 
survey are summarised in Table 2.

Network analysis
The spatial distribution of current primary 

providers of IUD/LIUS within the SDHB 
catchment is wide. This is reinforced by 
the service areas created, which show that 
much of the road network is within 50km of 
such providers. However, signifi cant areas 
remain more than 50km away, symbolised 
in red in Figure 1. 

In the hypothetical scenario where every 
primary practice in the SDHB catchment 
was able to provide IUD/LIUS, the network 
analysis showed improved coverage, partic-
ularly in the areas between Invercargill and 
Owaka, and to the west of Dunedin. Notably, 
the area northwest of Kurow remained 
isolated in this scenario. 

Populations within service areas
71.3% of the general population and 79.4% 

of the Māori population were estimated 
to live within 5km of a current primary 
provider. This would increase to 75.2% and 
85.9% respectively if every primary practice 
in the catchment was an IUD/LIUS provider. 
A further breakdown of these results is 
shown in Figure 2 and Table 3 below. 

NZDep2018 scores for service areas
In neither the current nor the hypothetical 

case was there an observable trend in mean 
NZDep2018 scores of addresses within each 
of the service areas from closest to farthest.
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Table 2: Survey results.

% responses (n)

Q1: Does your practice provide intra-uterine contraceptive insertion?

Yes 66.3 (57)

No 33.7 (29)

Q2: Which intra-uterine contraceptives can be inserted at your practice?*

Mirena 95.8 (46)

Jaydess 77.1 (37)

Choice Load 375 56.3 (27)

Choice TT380 Short 77.1 (37)

Choice TT380 Standard 85.4 (41)

Multiload (volunteered by one practice) 2.1 (1)

Q3: Who does the insertion?* 

GP 95.8 (46)

Nurse 4.2 (2)

Other 10.4 (5)

Clinical nurse specialist 6.3 (3)

Currently training nurses to do insertions 8.3 (4)

Family planning doctor 4.2 (2)

Gynaecologist 4.2 (2)

Nurse practitioner 6.3 (3)

Specialist medical o� icer 6.3 (3)

Q4: Which of the following do you require patients to have?*

Pre-insertion appointment 89.6 (43)

STI check 75.0 (36)

Post-insertion check-up consultation 45.8 (22)

Practices requiring one appointment 10.4 (5)

Practices requiring two appointments 43.8 (21)

Practices requiring three appointments 45.8 (22)

Q5: Does your practice charge an insertion cost in addition to the cost of the consultations required? 

No 20.0 (9)

Yes 80.0 (36)

Mean: $111.89

Median: $115.00

Maximum: $270.00

Q6: Which of the following best describes who can access insertion at your practice / service?

Only enrolled patients 46.9 (23)

Enrolled and those referred from other general practices 30.6 (15)

Only those from a limited geographical area 0.0 (0)

Anyone 22.4 (11)

*Multiple responses allowed.
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Discussion
Cost and travel time are likely still 
barriers

The results of the spatial analysis in this 
study must be considered highly optimistic 
in that they allocate patients to the nearest 
possible provider without any regard for 

what patients can afford or where they are 
enrolled, which is almost certainly not the 
case in reality. A further simplifi cation is 
that no provision is made for the temporal 
accessibility of services. Many current 
primary providers have very limited hours, 
eg, the sexual health clinic in Gore operates 
one day a month, and many GPs doing inser-
tions work part time.

Figure 2: Percentage of population within service areas of current primary providers.

Figure 1: Service areas of (a) current primary providers and (b) potential primary providers, if all pri-
mary services were able to provide IUD/LIUS. Address and road data from LINZ.15,16 SDHB outline data 
from Statistics NZ.17
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With these simplifi cations in mind, this 
study supports the fi nding in another recent 
qualitative study that cost is likely still a 
barrier.8 Even with the changes in funding 
for the Mirena and Jaydess, the median 
insertion cost is $115 with the maximum 
more than twice this amount at $270, 
excluding the cost of two or three GP visits. 
These costs are comparable to, if not in 
excess of, the estimate of $150 from a recent 
study.8 GPs in that study described such 
costs as forcing them to redirect patients, 
particularly those in rural areas, to cheaper 
services, often some distance away.8

For some rural populations, the distance 
to their nearest provider as estimated in this 
analysis contribute further to the cost. It is 
encouraging that a large majority of people 
live within 5km of a current provider (71.3% 
of the general population, 79.4% of the Māori 
population). Nonetheless, there remain a 
signifi cant number of people who need to 
travel at least 5km to their nearest possible 
provider, with some needing to travel 
more than 50km. Using the Inland Revenue 
Department’s 2019 mileage rate of $0.79/
km, return journeys to three appointments 
would cost between $23.70 and $237.00 for 
patients 5km and 50km away respectively. 

The number of providers requiring two 
(pre-insertion and insertion) and three (addi-
tional check-up) appointments were roughly 
equal. This division is interesting, given 
that both are rooted in the same current 
RANZCOG guidelines. On the subject of 
pre-insertion appointments/tests, the guide-
lines state that for women at high risk of 
having a sexually transmitted infection (STI): 

“Ideally [STI screening] results should be 
available prior to IUC insertion. However, 
in asymptomatic women there is no need to 
wait for the screening results, nor provide 
antibiotic prophylaxis, providing the woman 
can be contacted and treated if a positive 
result is found.”3

Regarding post-insertion follow up 
appointments, they state: 

“A follow-up visit at 3–6 weeks may be 
undertaken to exclude infection, perforation 
or expulsion. More importantly, the patient 
should also be advised to present if abnormal 
bleeding, or symptoms suggestive of infection 
or pregnancy occur, or if they are unable to 
locate the string of the device.”3

Thus, for low risk and asymptomatic 
high-risk women, there is no need to have 
STI screening results available prior to 

Table 3: Population within service areas of current primary providers (current) and if all primary 
services were able to provide IUD/LIUS (potential). 

No. general population, n (%) No. Māori population, n (%)

Service area Current Potential Current Potential 

<5km 218,629 (71.3) 230,588 (75.2) 9,604 (79.4) 10,396 (85.9)

5–20km 60,100 (19.6) 59,487 (19.4) 1,556 (12.9) 1,295 (10.7)

20–50km 26,064 (8.5) 15,332 (5.0) 899 (7.4) 387 (3.2)

>50km 1,840 (0.6) 1,227 (0.4) 43 (0.4) 12 (0.1)

Table 4: Mean NZDep2018 scores for service areas.

Mean NZDep2018 score of addresses

Service area Current Potential

<5km 5.6 4.2

5–20km 3.3 3.4

20–50km 5.2 5.0

>50km 4.8 4.6
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insertion. Furthermore, it is more important 
to advise patients of symptoms that might 
require follow up than require them to 
attend a compulsory follow-up visit. It 
therefore appears that there is potential for 
the number of appointments required by 
some practices to be reduced, which would 
further reduce monetary and time costs 
to patients for whom these may be deci-
sion-making factors. 

The fi nding of no simple correlation 
between distance to nearest provider and 
NZDep2018 should not be simplistically 
interpreted as distance not being a barrier 
for low-income patients. As noted previ-
ously, the aggregation of statistical data into 
meshblocks can introduce an ecological 
fallacy whereby small pockets of low-income 
populations are obscured by larger, 
wealthier areas. It would be more accurate 
to say that distance and travel time are not 
the only factors in determining how acces-
sible an IUD or LIUS is for a given person 
living in a high-deprivation area, but these 
would certainly be contributing factors. 

Increasing the number of providers
Operating under the assumption of people 

travelling to their nearest provider, the 
hypothetical scenario in which all general 
practices were able to insert IUD/LIUS 
would result in better coverage. The benefi ts 
would be relatively greater for the Māori 
population than the general population 
when calculating the number of people 
who would reside within 5km service area 
of a provider. Anecdotally, it would seem 
that increasing the number of healthcare 
professionals able to do insertions would 
be valuable; many practices spoken to 
were clear that they were stretched to the 
limit and were not enrolling new patients, 
while others who did not insert IUD or 
LIUS described months-long waiting lists 
at services to which they referred their 
patients. With 42 out of 48 providers having 
only GPs able to do insertions, nurse practi-
tioners and clinical nurse specialists would 
seem to be a potentially underutilised 
resource. However, increasing the numbers 
of providers, and enabling them to perform 
enough procedures to maintain compe-
tence is not without its own challenges.8 The 
problems of accessibility of IUD/LIUS for 
patients and of getting enough procedures 

for inserters to maintain competence are 
mutually dependent. 

Mobile services for rural 
populations

SDHB is a challenging catchment to 
provide services for, given the large and 
unevenly populated area it encompasses. 
While populations are concentrated in 
urban centres, 24.2% of the general popu-
lation is spread over very low-density 
meshblocks comprising 99.7% of the area 
of all inhabited meshblocks (Appendix 
Table 1). In this catchment, Māori are more 
urban than the general population, but 
the proportion of this population in very 
low-density meshblocks is still sizeable 
at 11.6% (Appendix Table 1). Thus, the 
population in low-density areas cannot be 
ignored in service planning. 

It is not the intention of this descriptive 
study to offer solutions to the challenges 
of contraceptive provision in the SDHB 
catchment. Nonetheless, the geographical 
challenge of a thinly distributed population 
lends itself to the consideration of a mobile 
service as a cost-effective solution, and 
during the course of the study, it was found 
that Te Waka Wahine Hauora/The Woman’s 
Health Bus has recently been established to 
provide precisely this. Further geographical 
analysis could optimise routes for such a 
service. 

Limitations and strengths of the 
study

This study has several caveats. The 
electoral populations used are calculated 
estimates. Statistics NZ suppresses infor-
mation on meshblocks with fewer than 
six inhabitants for privacy reasons. The 
dasymetric mapping used to distribute the 
populations of meshblocks to address points 
is a better estimate of reality than simply 
using meshblocks to estimate population 
distribution, but it remains a simplifi cation 
nonetheless. As many rural address points 
are likely to be uninhabited tracts of land, 
it is likely that this technique overesti-
mates the population in very remote areas. 
However, the use of broad service area 
bands ameliorates this to some extent—this 
study does not attempt to calculate precise 
distances to nearest provider for each 
address point, it merely groups address 
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points and their corresponding inhabi-
tants into a distance zone. Edge effects 
may be impacting the analysis along the 
northern border of the SDHB catchment. 
As Canterbury providers are not modelled, 
some of the parts of the network identifi ed 
as >50km from a current SDHB provider 
may in fact be within close range of a 
Canterbury provider.

As described, complete results were not 
obtained for all current primary providers. 
It is possible that there are outliers in terms 
of cost, but they are unlikely to greatly 
change the median cost estimate, and the 
fi ndings from this study support those of 
others.8 Also, this analysis assumes people 
travel to their nearest provider regardless of 
cost and enrolment, resulting in an over-op-
timistic estimate of access. 

The fact that 100% of potential IUD/LIUS 
providers in the area provided suffi  cient 
information for the spatial analysis (ie, 
answered whether or not they provided 
IUD/LIUS insertion) is a particular strength 
of this study, and thus the spatial distri-
bution of current primary providers can 
be considered an accurate snapshot at this 
period of time.

As this study only considers the SDHB 
catchment, it is unable to draw conclusions 
about the situation in other areas of the 
country. There is potential for this approach 
to be scaled up to a nation-wide level to 
address this. 

Conclusion
While widening funding for the Mirena 

and Jaydess has been a welcome devel-
opment, this paper indicates that there are 
populations in the SDHB catchment for 
whom distance and cost remain potential 
barriers to accessing an IUD/LIUS. A combi-
nation of increased funding for community 
insertion of IUD/LIUS, improved training 
opportunities for both medical and nursing 
staff, minimising the number of appoint-
ments required by providers, and optimised 
mobile services would improve access 
for people in this region to some of the 
most cost-effective and acceptable contra-
ceptives available. With all the physical, 
social, economic and fi nancial benefi ts that 
effective family planning confers to indi-
viduals and communities, this is arguably a 
public health priority.

Appendix Table 1: Meshblocks (MB) grouped by general and Māori population density percentiles, with 
corresponding populations and land areas. Population data from Statistics NZ.11

General population Māori population

MB population 
density band

% population (n) % inhabited 
MB area

% population (n) % inhabited 
MB area

<1st percentile 24.2 (74,211) 99.7 11.6 (1,398) 23.4

1st–10th percentile 49.6 (152,055) 0.23 36.0 (4,353) 57.9

>10th percentile 26.2 (80,367) 0.034 52.5 (6,351) 18.7

Appendix
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Thyroid ultrasound and 
nodule malignancy risk: a 
“real world” assessment of 
ultrasound reporting and 
agreement of ultrasound-

based malignancy risk 
estimates with cytology and 

histology � ndings
Cynthia F Benny, Mark J Bolland, Sonal Amin, Adeline Lo

Thyroid nodules are ubiquitous in mod-
ern medical practice, either discovered 
through palpation or as an inciden-

tal fi nding on radiological examinations. 
While thyroid nodules themselves are very 
common,1 the rate of thyroid cancer in New 
Zealand is relatively low (356 registered 
cases in 2016, rate 6.4/100,000 people)2 but 
has steadily increased in recent decades. 

For unknown reasons, rates are three times 
higher in Pacifi c women and two times high-
er in Maori women compared to European 
women.3 Guidelines for investigation of thy-
roid nodules recommend thyroid ultrasound 
as the fi rst radiological investigation in the 
presence of normal or low thyroid function 
tests.4 While characteristics of a nodule on 
ultrasound can be used to predict the risk 

ABSTRACT
AIMS: Thyroid nodule malignancy risk is increasingly estimated using ultrasound characteristics. We 
assessed ultrasound reports of nodules and compared ultrasound-based malignancy risk assessments 
with cytology and histology findings. 

METHODS: We identified patients with thyroid ultrasound (55% by private provider, 45% by DHB) and 
cytology at CMDHB over 18 months. Malignancy risk for each nodule was categorised based on the 
ultrasound report, then using ultrasound images with the local CMDHB approach and American Thyroid 
Association guidelines, and then was compared with cytology/histology results.

RESULTS: 36/91 nodules (84 patients) had abnormal (Bethesda 3–6) cytology. Forty-eight patients (54 
nodules) underwent thyroid surgery and 13 nodules (12 patients) had thyroid cancers. Most ultrasound 
reports did not mention nodule malignancy risk characteristics (range 13–98%) or a malignancy risk 
estimate (66/91). 12/33 nodules with benign (Bethesda 2) cytology and 18/36 nodules with abnormal 
(Bethesda 3–6) cytology were considered intermediate/high risk of malignancy by ultrasound; none and 
seven, respectively, had cancer identified subsequently. In 18 nodules considered low risk by ultrasound, 
four cancers were identified. 

CONCLUSIONS: Most ultrasound reports contained insu� icient information about nodule malignancy risk 
to allow an independent assessment. Agreement between cytological/histological findings and malignancy 
risk estimates using ultrasound was not high. 

ARTICLE



21 NZMJ 30 October 2020, Vol 133 No 1524
ISSN 1175-8716                 © NZMA
www.nzma.org.nz/journal

of malignancy, studies, often from tertiary 
centres, suggest variable sensitivity and 
specifi city for individual ultrasound charac-
teristics (ranging from <0.5–0.93).5–7

At Counties Manukau District Health 
Board (CMDHB) in Auckland, New Zealand, 
over half of thyroid ultrasounds are 
performed in private community practices 
with the remainder performed in hospital 
radiology departments. We sought to assess 
the quality of the thyroid reporting from this 
diverse range of practices and radiologists, 
and to compare the estimates of malignancy 
risk from ultrasound reports with the results 
of cytological and histological assessments 
of the nodules. We also compared the results 
of malignancy risk assessment by sub-spe-
cialist radiologists with a radiology registrar 
and how those assessments compared to the 
original radiology reports. 

Methods
We collated all patients who had a thyroid 

fi ne needle aspirate result at CMDHB over 
an 18-month period spanning 2012–2014, 
and had a diagnostic ultrasound available. 
There were no other specifi c inclusion or 
exclusion criteria. A total of 91 nodules from 
84 patients were included. 

Basic demographic details were obtained 
from the electronic medical record, and all 
original sonographic imaging was retrieved 
and viewed on the CMDHB Radiology 
Department PACS system. A senior radiology 
registrar and one of two radiology consul-
tants with a Head and Neck sub-specialty 
interest viewed and interpreted the images 
blinded to patient details, except for the 
imprinted age and gender on the images. The 
sub-specialty radiologists used the current 
CMDHB thyroid nodule template and their 
own experience for assessment. The template 
assessed the maximum size of the nodule 
and the presence of extra-thyroid extension, 
micro-calcifi cations, solid composition, echo-
genicity, taller than wide dimensions, central 
vascularity and suspicious lymph nodes. 
The radiology registrar used the American 
Thyroid Association (ATA) 2015 guidelines,4

which were the most up-to-date guidelines 
at the time. Based on the imaging features, 
each nodule was categorised as being either 
low, intermediate or high risk of malignancy. 
The original radiology reports were also 

reviewed by the radiology registrar and cate-
gorisation of malignancy risk was attempted 
using only the information and conclusions 
in the report. 

We considered this an audit of current 
practices regarding thyroid nodule reporting 
as defi ned by the New Zealand National 
Ethics Advisory Committee guidelines,8 and 
therefore that it was a low-risk project that 
did not require ethical approval.

We assessed the inter-rater agreement 
using Kappa values. Kappa >0.8 was 
considered almost perfect agreement, 
0.61–0.8 to be substantial, 0.41–0.6 moderate, 
0.21–0.4 fair and 0–0.2 slight agreement.9 All 
analyses were performed using Stata IC 13 
or Microsoft Excel 2013. For the comparison 
of nodule risk assessment and histology, 
we considered that all patients who did not 
have a histological sample did not have a 
thyroid cancer, since there was at least two 
years of follow-up data for each such patient 
with no clinical evidence of thyroid cancer.

Results
Demographics and laboratory 
results

Of the 84 patients with 91 nodules, 76 
(90%) were female; the average age was 51 
years (range 20–86 years); 40% were New 
Zealand European, 22% Maori and 16% Poly-
nesian. 55% of the ultrasounds were done in 
private providers and 45% at CMDHB.

Table 1 shows the Bethesda cytology classi-
fi cation for the 91 nodules. Forty-eight of the 
84 patients (54 nodules) had thyroid surgery 

Table 1: Bethesda categorisation of the cytology of 
the 91 nodules.

Category Number

Bethesda 1—inadequate 20

Bethesda 2—benign 33

Bethesda 3—atypia of uncertain 
significance 21

Bethesda 4—follicular neoplasm 8

Bethesda 5—suspicious for malig-
nancy 4

Bethesda 6—malignant 3

Unable to be classified 2
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for which histology was available. Nineteen 
nodules from 17 patients had thyroid 
cancers, of which six cancers in fi ve patients 
were incidentally found at surgery (ie, the 
thyroid cancer was not in the pre-operative 
nodule(s) of interest). One patient with two 
benign nodules also had parathyroid cancer 
which was not considered in the analyses. 
The remaining 33 nodules had benign histo-
logical fi ndings.

Assessment of original ultrasound 
reports

Table 2 shows that the majority of reports 
did not report on nodule echogenicity (69%), 
margins (78%), taller-than-wide shape 
(98%) or extra-thyroid extension (75%), but 
generally mentioned nodule consistency 
(77%), vascularity (70%), the presence or 

absence of micro-calcifi cations (63%) or 
cervical lymphadenopathy (87%). Based on 
the information provided in the ultrasound 
report, a detailed independent assessment 
of malignancy risk using all the information 
recommended in the ATA guidelines was 
only possible for 1/91 nodules.

Sixty-six of the 91 reports had no defi n-
itive indication of the malignancy risk of the 
relevant nodule. Table 3 shows that in the 
25 reports with a defi nitive risk assessment, 
17 (68%) categorised the nodule as interme-
diate or high risk. Of these 17, 10 (59%) had 
abnormal cytology (Bethesda 3–6) on FNA. 
Of the eight nodules categorised as low risk, 
only one had benign cytology (Bethesda 2) 
but fi ve had a non-diagnostic FNA (Bethesda 
1), and two (25%) had abnormal cytology.

Table 2: Thyroid nodule characteristics as described in original ultrasound report.

Characteristic Feature 
present

Feature 
absent

Feature not 
mentioned

Solid 31 (34%) 39 (43%) 21 (23%)

Hypoechoic 15 (17%) 13 (14%) 63 (69%)

Micro-calcifications 16 (18%) 41 (45%) 34 (37%)

Central vascularity 38 (42%) 26 (29%) 27 (30%)

Irregular margins 8 (9%) 12 (13%) 71 (78%)

Taller than wide 0 (0%) 2 (2%) 89 (98%)

Extra-thyroid extension 0 (0%) 23 (25%) 68 (75%)

Associated cervical lymphadenopathy 3 (3%) 76 (84%) 12 (13%)

Table 3: Malignancy nodule risk assessment in original report versus cytology results.

Risk of malignancy in original report

Low Intermediate High Not stated

Original report 8 1 16 66

Cytology category

Bethesda 1 5 0 2

Bethesda 2 1 0 4

Bethesda 3 1 1 6

Bethesda 4 1 0 1

Bethesda 5 0 0 2

Bethesda 6 0 0 0

Unable to be classified 0 0 1
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Assessment of nodules by sub-
specialty radiologist and radiology 
registrar

Table 4 shows the characteristics of the 91 
nodules assessed. The majority of charac-
teristics could be assessed for each nodule, 
although irregular margins were only a 
component of the ATA guidelines not the 
CMDHB template. There was insuffi  cient 
information in the original radiology reports 
to enable a meaningful inter-rater analysis 
between those reports and the assessment 
by the sub-specialty radiologist or registrar. 
Inter-rater agreement between the sub-spe-
cialty radiologist and the registrar was fair 
to moderate. 

Of the 91 nodules, 13 were categorised as 
high risk of malignancy, 25 as intermediate 
risk, and 53 low risk by the sub-specialty 
radiologist. The comparable numbers for the 
radiology registrar were 10 high, 33 inter-
mediate and 48 low risk. The inter-rater 
Kappa value for malignancy risk assessment 
between the radiology registrar and sub-spe-
cialty radiologist was 0.22, indicating only 
fair agreement.

Table 5 shows the cytology and histology 
results compared with the malignancy risk 
assessments by the sub-specialty radiol-
ogist and registrar. Of the 33 nodules in 30 
patients with benign (Bethesda 2) cytology, 
12 and 15 respectively were categorised by 

the sub-speciality radiologist and registrar 
as high/intermediate malignancy risk. At 
surgery, one patient had two Bethesda 
2 nodules and a Bethesda 5 nodule, and 
a thyroid cancer was diagnosed in the 
Bethesda 5 nodule. None of the other 17 
patients (19 nodules) undergoing surgery 
had a cancer identifi ed. Of the 36 nodules 
in 35 patients with abnormal cytology 
(Bethesda 3–6), 18 and 17 respectively were 
categorised as intermediate/high risk by the 
subspecialist and registrar. 26/35 patients 
(27 nodules) had surgery, and 11 nodules in 
10 patients had a cancer identifi ed. Of these 
18 and 17 nodules respectively categorised 
as intermediate/high risk by the sub-spe-
cialists or the registrar, seven nodules in 
11 patients (39%) and seven nodules in 11 
patients (41%), respectively, undergoing 
surgery had a cancer identifi ed. Of the 18 
nodules with abnormal cytology but a low 
risk ultrasound assessment by the sub-spe-
ciality radiologist, 15 patients with 16 
nodules had surgery and four had a thyroid 
cancer identifi ed, and one patient had a 
parathyroid cancer. Of the 19 nodules with 
abnormal cytology but a low-risk ultrasound 
assessment by the registrar, 16 patients 
with 16 nodules had surgery and four had 
a thyroid cancer identifi ed, one had para-
thyroid cancer and one patient had an 
incidental thyroid cancer.

Table 4: Assessment of thyroid nodule characteristics by sub-specialty radiologist and radiology registrar.

Feature 
present

Feature 
absent

Not able to 
be assessed

Nodule
characteristic

Sub
spec

Reg Sub
spec

Reg Sub
spec

Reg Inter-rater
agreement (kappa)

Micro-calcifications 12 13 73 69 6 9 0.34

Solid 36 46 55 44 0 1 0.57

Hypoechoic 23 17 57 72 11 2 0.23

Taller than wide 3 6 88 83 0 2 -0.04

Central vascularity 20 59 70 32 1 0 0.21

Lymph nodes 3 8 87 82 1 1 0.43

Irregular margins 16 67 8

Extra-thyroid extension 1 5 89 59 1 27 -0.002

Abbreviations: Sub spec—head and neck subspecialty radiologist, Reg—registrar.
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Table 5 also shows the comparison of 
ultrasound-based risk assessment with fi nal 
histological diagnosis in the 84 patients with 
91 nodules, assuming that patients who did 
not undergo surgery did not have a thyroid 
cancer. The sensitivity and specifi city for the 
sub-speciality radiologist intermediate/high 
risk assessment and presence of thyroid 
cancer in the nodule of interest (ie, not an 
incidental cancer) was 0.62 (0.32–0.86, 95% 
CI) and 0.62 (0.50–0.72, 95% CI) respectively, 
and for the radiology registrar was 0.69 
(0.39–0.91, 95% CI) and 0.56 (0.45–0.68, 95% 
CI) respectively. 

Discussion
In this mixture of community-based, 

private-practice and DHB thyroid ultra-
sound reports, the majority did not 
explicitly estimate the malignancy risk of 
an individual nodule, nor contain suffi  -
cient information to allow an independent 
malignancy risk assessment. However, 
when the original images were reviewed, 
the images were almost always suffi  cient 

to permit assessment of individual nodule 
characteristics and an overall malignancy 
risk. Agreement between the senior sub-spe-
ciality radiologists and the registrar for 
individual nodule characteristics nodules 
was variable, and for overall malignancy 
risk was fair. Of nodules with benign 
(Bethesda 2) cytology, 12/33 (36%) were 
categorised as intermediate/high risk of 
malignancy by the sub-speciality radiologist, 
but no cancer was identifi ed in histology or 
during clinical follow-up. Of nodules with 
abnormal cytology (Bethesda 3–6), 18/36 
(50%) were categorised as intermediate/
high risk of malignancy by the sub-specialty 
radiologist, and seven of these 18 (39%) 
were subsequently found to have a thyroid 
cancer. The sensitivity and specifi city of an 
intermediate/high risk categorisation by the 
sub-speciality radiologist for thyroid cancer 
was 62% and 62% respectively. 

These fi ndings have a number of clinical 
implications. From a clinical perspective, 
the majority of the original ultrasound 
reports were inadequate to allow an 

Table 5: Cytology and histology results versus sub-specialist radiologist and registrar nodule 
malignancy risk assessment. 

Low risk 
malignancy
by US assessment

Intermediate risk 
malignancy
by US assessment

High risk malignancy
by US assessment

Cancer in 
nodule 
histology

Cytology 
category

Sub spec Reg Sub spec Reg Sub spec Reg (n/N)

Bethesda 1 14 11 4 6 2 3 1/5

Bethesda 2 21 18 11 13 1 2 0/21

Bethesda 3 13 15 6 3 2 3 4/15

Bethesda 4 3 2 3 6 2 0 1/5

Bethesda 5 1 2 1 1 2 1 3/4

Bethesda 6 1 0 0 3 2 0 3/3

Unable to be 
classified

0 0 0 1 2 1 1/1

Low risk
by US assessment

Intermediate or high 
risk by US assessment

Cancer Sub spec Reg Sub spec Reg

Yes 5 4 8 9

No 48 44 30 34

Abbreviations: US—ultrasound, Sub spec—head and neck subspecialty radiologist, Reg—registrar.

ARTICLE



25 NZMJ 30 October 2020, Vol 133 No 1524
ISSN 1175-8716                 © NZMA
www.nzma.org.nz/journal

assessment of the malignancy risk either 
by reading the report and its conclusions 
or by an independent assessment of nodule 
characteristics. Thus, the reports were 
often inadequate to guide management of 
thyroid nodules. It is likely that following 
the thyroid ultrasound, many patients 
were referred for a specialist review, 
which may have required a review of the 
thyroid ultrasound images by the specialist 
or in a radiology conference to allow an 
assessment of malignancy risk to be made. 
In such cases, the second radiology review 
is a waste of a limited resource, and creates 
unnecessary delay. Our fi ndings of sub-op-
timal thyroid ultrasound reports are not 
unique, with others recently reporting 
similar results.10,11 For example, Karkada 
and colleagues reported that almost half of 
nodules were not classifi ed for malignancy 
risk, and 32–91% of reports did not mention 
key ultrasound characteristics.10

A second clinical issue arises when 
a patient has had a thyroid FNA with 
abnormal (Bethesda 3–6) cytology. The 
case may then be discussed at a multidis-
ciplinary meeting with review of both the 
cytology and radiology fi ndings. However, 
for the intermediate or high-risk malignancy 
estimate by a head and neck radiologist, 
the sensitivity and specifi city for malig-
nancy was only 62%, 8/38 (21%) had a 
cancer diagnosed, and 7/18 (39%) who also 
had abnormal cytology had a cancer iden-
tifi ed. Furthermore, only half of nodules 
with abnormal cytology were considered 
intermediate or high risk of malignancy by 
ultrasound characteristics, but conversely, 
22% of those with abnormal cytology who 
were considered at low risk by ultrasound 
characteristics had a cancer identifi ed. 
Taken together, these results suggest that 
reviewing the thyroid ultrasound after a 
cytological assessment might not be helpful 
in increasing the likelihood of a thyroid 
cancer being diagnosed. This proposition 
could be tested formally in a clinical study.

Disagreement among radiologists in char-
acterising thyroid nodules is common in 
clinical practice. However, some previous 
studies have reported strong agreement 
between radiologists when assessing indi-
vidual nodule features.12,13 The differences 
between the strong agreement in those 
studies and the much weaker agreement in 

the current study might be explained by the 
study designs: some studies gave specifi c 
training prior to the research;12 and some 
compare assessments between highly expe-
rienced sub-specialists working at single, 
tertiary-level institutions with high volume 
throughput.12,13 In contrast, our study was 
an audit of current practice and no specifi c 
training was provided, with reporting being 
undertaken by a mixture of radiologists 
in private and public practice. The senior 
radiology registrar with specifi c training and 
learning for this study might be considered 
similar in level to a general radiologist 
working between private and public insti-
tutions who may report only a few thyroid 
ultrasound studies for assessment of nodules 
each year. The comparisons between the 
subspecialist and the registrar are therefore 
clinically relevant. 

Since we initiated our study, the American 
College of Radiologists has released a 
TI-RADs system for estimating malignancy 
risk based on ultrasound characteristics 
of thyroid nodules.14 It is hoped that 
this system might overcome some of the 
problems we identifi ed by creating stan-
dardised reports in which each relevant 
thyroid nodule is assigned a TI-RADS score, 
with explicit recommendations made based 
on those scores. However, a likely limiting 
factor in its widespread use and clinical 
application is the agreement between radiol-
ogists regarding the TI-RADS score. To date, 
we are not aware of validation studies of 
TI-RADs as used in a clinical practice similar 
to CMDHB. It is not clear whether validation 
studies in highly trained, highly experienced 
sub-specialists, who are very familiar with 
the use of TI-RADS and report large volumes 
of ultrasound reports would be replicated in, 
or are relevant to, clinical practices in which 
the majority of thyroid ultrasounds are 
reported by general radiologists who report 
only small volumes of thyroid ultrasound. 
At a practical level, if only a TI-RADs score 
is reported, without the information upon 
which the score is based, an independent 
assessment of malignancy risk will not be 
possible, which might require review of the 
ultrasound images, again creating delays 
and wasting resources. On the other hand, if 
all the information is reported for multiple 
nodules, a report can quickly become long 
and unwieldy.
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Limitations
This study is a retrospective review and 

therefore there is potential for confounding. 
The assessment of the thyroid nodules 
was blinded, however we were unable 
to remove the imprinted information 
on the ultrasound pictures of age and 
gender, which may have infl uenced deci-
sions. Furthermore, reviewing ultrasound 
static images retrospectively removes the 
opportunity for real-time evaluation and 
discussion with the original sonographer. 
Another issue is that the sub-specialists used 
their local template for assessing malig-
nancy risk whereas the registrar used the 
ATA guidelines. This might have accounted 
for some differences in results, although 
the underlying nodule characteristics to be 
assessed do not differ between the systems, 
except that irregular margins was not 
included in the local template.

Conclusion
The majority of thyroid ultrasound 

reports were suboptimal because they did 
not explicitly estimate the malignancy risk 
of an individual nodule, or contain suffi  -
cient information to allow an independent 
assessment of malignancy risk. When 
assessing nodule characteristics, agreement 
between the sub-speciality radiologists and 
the registrar was variable for individual 
characteristics and low for the overall malig-
nancy risk. The level of agreement between 
cytological and histological fi ndings and the 
estimated malignancy risk based on ultra-
sound fi ndings was not high. This raises 
the question of whether there is any value 
in reviewing ultrasound fi ndings once 
cytology is known. This approach, which is 
commonly followed in our and other institu-
tions, should be assessed formally. 

Competing interests:
Nil.

Author information:
Cynthia F Benny, Radiologist, Radiology Department, Auckland City Hospital, Auckland; 

Mark J Bolland, Endocrinologist, Department of Endocrinology, Auckland City Hospital, and 
Associate Professor of Medicine, Department of Medicine, University of Auckland, Auckland; 

Sonal Amin, Radiologist, Radiology Department, Middlemore Hospital, Auckland; 
Adeline Lo, Radiologist, Radiology Department, Middlemore Hospital, Auckland.

Corresponding author: 
Dr Cynthia F Benny, Radiology Department, Auckland City Hospital, Private Bag 92 024, 

Auckland Mail Centre, Auckland 1142.
cbenny@adhb.govt.nz

URL:
www.nzma.org.nz/journal-articles/thyroid-ultrasound-and-nodule-malignancy-risk-a-real-

world-assessment-of-ultrasound-reporting-and-agreement-of-ultrasound-based-malignancy-
risk-estimates-with-cytology-and-histology-fi ndings

1. Dean DS, Gharib H. Epide-
miology of thyroid nodules. 
Best Pract Res Clin Endocri-
nol Metab. 2008;22:901-11.

2. Ministry of Health. New 
cancer registrations. 2016: 
http://www.health.govt.
nz/publication/new-can-
cer-registrations-2016 
(accessed 9/4/20).

3. Meredith I, Sarfati D, 
Atkinson J, Blakely T. 
Thyroid cancer in Pacifi c 
women in New Zealand. N 
Z Med J. 2014; 127:52–62.

4. Haugen BR, Alexander EK, 
Bible KC, et al. 2015 Amer-
ican Thyroid Association 
Management Guidelines for 
Adult Patients with Thyroid 

Nodules and Differen-
tiated Thyroid Cancer: 
The American Thyroid 
Association Guidelines 
Task Force on Thyroid 
Nodules and Differen-
tiated Thyroid Cancer. 
Thyroid. 2016; 26:1–133.

5. Bastin S, Bolland MJ, 
Croxson MS. Role of ultra-

REFERENCES:

ARTICLE



27 NZMJ 30 October 2020, Vol 133 No 1524
ISSN 1175-8716                 © NZMA
www.nzma.org.nz/journal

sound in the assessment of 
nodular thyroid disease. 
J Med Imaging Radiat 
Oncol. 2009; 53:177–87.

6. Ahn SS, Kim EK, Kang DR, 
et al. Biopsy of thyroid 
nodules: comparison of 
three sets of guidelines. 
AJR Am J Roentgenol. 
2010; 194:31–7.

7. Brito JP, Gionfriddo MR, 
Al Nofal A, et al. The 
accuracy of thyroid nodule 
ultrasound to predict 
thyroid cancer: systematic 
review and meta-analysis. 
J Clin Endocrinol Metab. 
2014; 99:1253–63.

8. National Ethics Advisory 
Committee. National 
Ethical Standards for 
Health and Disability 
Research and Quality 
Improvement. Wellington: 
: Ministry of Health; 2019 

9. Landis JR, Koch GG. 
The measurement of 
observer agreement for 
categorical data. Biomet-
rics. 1977; 33:159–74.

10. Karkada M, Costa AF, 
Imran SA, et al. Incomplete 
Thyroid Ultrasound Reports 
for Patients With Thyroid 
Nodules: Implications 
Regarding Risk Assess-
ment and Management. 
AJR Am J Roentgenol. 
2018; 211:1348–53.

11. Symonds CJ, Seal P, 
Ghaznavi S, et al. Thyroid 
nodule ultrasound reports 
in routine clinical practice 
provide insuffi  cient infor-
mation to estimate risk of 
malignancy. Endocrine. 
2018; 61:303–7.

12. Park SH, Kim SJ, Kim 
EK, et al. Interob-
server agreement in 
assessing the sonographic 
and elastographic features 
of malignant thyroid 
nodules. AJR Am J Roent-
genol. 2009; 193:W416–23.

13. Norlen O, Popadich A, 
Kruijff S, et al. Bethesda III 
thyroid nodules: the role 
of ultrasound in clinical 
decision making. Ann Surg 
Oncol. 2014; 21:3528–33.

14. Tessler FN, Middleton 
WD, Grant EG, et al. 
ACR Thyroid Imaging, 
Reporting and Data 
System (TI-RADS): White 
Paper of the ACR TI-RADS 
Committee. J Am Coll 
Radiol. 2017; 14:587–95.

ARTICLE



28 NZMJ 30 October 2020, Vol 133 No 1524
ISSN 1175-8716                 © NZMA
www.nzma.org.nz/journal

Detecting the re-emergent 
COVID-19 pandemic a� er 

elimination: modelling 
study of combined 

primary care and hospital 
surveillance

Nick Wilson, Markus Schwehm, Ayesha J Verrall, Matthew Parry, 
Michael G Baker, Martin Eichner 

One of the challenges with a new pan-
demic such as COVID-19 is how best 
to undertake surveillance. Good-qual-

ity surveillance is needed to maximise rapid 
disease control, eg, with case isolation and 
contact tracing to identify further cases and 
to quarantine contacts as shown by success-
ful control in China.1,2 This surveillance and 
control capacity is particularly critical for 
nations that decide to eliminate commu-
nity transmission entirely as New Zealand 

aimed to3 and has succeeded with (as per 
mid-July 2020 and using a defi nition from 
other modelling work on elimination for 
New Zealand).4 Most Australian States and 
Territories had also eliminated community 
transmission of COVID-19 by mid-July 2020, 
the exceptions being Victoria and New South 
Wales. Elimination status is also relevant to 
the following groupings of island jurisdic-
tions, as per WHO data on 15 July 2020:5

ABSTRACT
AIMS: We aimed to determine the e� ectiveness of surveillance using testing for SARS-CoV-2 to identify an 
outbreak arising from a single case of border control failure in a country that has eliminated community 
transmission of COVID-19: New Zealand.

METHODS: A stochastic version of the SEIR model CovidSIM v1.1 designed specifically for COVID-19 was 
utilised. It was seeded with New Zealand population data and relevant parameters sourced from the New 
Zealand and international literature. 

RESULTS: For what we regard as the most plausible scenario with an e� ective reproduction number of 2.0, 
the results suggest that 95% of outbreaks from a single imported case would be detected in the period up 
to day 36 a� er introduction. At the time point of detection, there would be a median number of five infected 
cases in the community (95% range: 1–29). To achieve this level of detection, an ongoing programme of 
5,580 tests per day (1,120 tests per million people per day) for the New Zealand population would be 
required. The vast majority of this testing (96%) would be of symptomatic cases in primary care settings 
and the rest in hospitals. 

CONCLUSIONS: This model-based analysis suggests that a surveillance system with a very high level of 
routine testing is probably required to detect an emerging or re-emerging SARS-CoV-2 outbreak within 
five weeks of a border control failure in a nation that had previously eliminated COVID-19. Nevertheless, 
there are plausible strategies to enhance testing yield and cost-e� ectiveness and potential supplementary 
surveillance systems such as the testing of town/city sewerage systems for the pandemic virus.

ARTICLE



29 NZMJ 30 October 2020, Vol 133 No 1524
ISSN 1175-8716                 © NZMA
www.nzma.org.nz/journal

1. Those jurisdictions which have 
avoided any COVID-19 cases at 
the time of writing (eg, via border 
controls), but which are still at risk 
if border controls fail. These mainly 
include island jurisdictions in the 
Pacifi c Ocean (eg, American Samoa, 
Cook Islands, Federated States of 
Micronesia, Kiribati, Marshall Islands, 
Nauru, Niue, Palau, Samoa, Solomon 
Islands, Tokelau, Tonga, Tuvalu and 
Vanuatu). 

2. Those jurisdictions which have only 
experienced sporadic cases and 
appear (as per mid-July 2020) to have 
successfully contained spread. These 
include some islands in the Pacifi c (eg, 
Fiji). 

3. Those jurisdictions which have had 
larger outbreaks of COVID-19, but 
have instituted tight controls and 
have declining numbers of new cases 
or no new cases for many weeks (eg, 
Taiwan).

A recent Australian study6 suggested 
that timely detection and management of 
community transmission of COVID-19 is 
feasible. This modelling study concluded 
that “testing for infection in primary care 
patients presenting with cough and fever is 
an effi  cient, effective and feasible strategy 
for the detection and elimination of trans-
mission chains”. For example, when testing 
9,000 people per week (per million popu-
lation), the authors estimated that no cases 
of COVID-19 would be missed in some 
circumstances. This type of surveillance 
could therefore be relevant to identifying 
emergent or re-emergent SARS-CoV-2, the 
pandemic virus causing COVID-19.

Given this background, we aimed to 
determine the effectiveness of surveillance 
using testing for the SARS-CoV-2 virus to 
identify an outbreak arising from a single 
case of border control failure in a nation 
that is free of community transmission: New 
Zealand as per mid-July 2020. 

Methods
To run pandemic spread scenarios for 

New Zealand, we used a stochastic SEIR 
type model with key compartments for: 
susceptible [S], exposed [E], infected [I] 
and recovered/removed [R]. The model is 

a stochastic version of CovidSIM, which 
was developed specifi cally for COVID-19 
by two of the authors (http://covidsim.eu; 
version 1.1). Work has been published from 
version 1.0 of the deterministic version of 
the model,7,8 but in the Appendix we provide 
updated parameters and differential equa-
tions for version 1.1. The stochastic model 
was built in Pascal and 100,000 simulations 
were run for each set of parameter values.

The parameters were based on available 
publications and best estimates used in the 
published modelling work on COVID-19. 
Key components were: a single undetected 
infected case arriving in New Zealand via 
a border control failure, 80% of infected 
COVID-19 cases being symptomatic, 39.5% 
of cases seeking a medical consultation 
in primary care settings, and 4% of symp-
tomatic cases being hospitalised (see 
Appendix Table 1 for further details). We 
assumed that the initial undetected case 
could be at any stage of infection—to cover 
both failures of managing quarantine at 
the border, but also failures around the 
management of non-quarantined workers 
such as air crew and ship crew. Scenarios 
considered different levels of transmission 
with the effective reproduction number 
(Re) of SARS-CoV-2 to be 1.5, 2.0, 2.5 and 3.0 
(Appendix Table 1). Given some evidence 
for superspreading phenomena with this 
pandemic virus,9–11 we also considered 
scenarios where just 10% of the cases 
generated 10 times the number of secondary 
cases as the other cases.

Other scenarios considered the impact 
of 75% of symptomatic people seeking a 
medical consultation (eg, as the result of 
a potential media campaign); and another 
considered a possible school outbreak (eg, 
a border control failure involving a teacher 
or student returning from overseas). The 
assumptions for the latter involved: Re = 
2.0, only 5% of symptomatic cases seek 
medical consultation, and only 0.5% being 
hospitalised. 

For the detection of COVID-19 cases, we 
assume testing of 95% of cases of symp-
tomatic cases of respiratory illness seeking 
medical attention in primary care and of 
hospitalised cases of respiratory illness. For 
parameterising the size of these two groups, 
we used offi  cial statistics and results from 
the Flutracking surveillance system used in 
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New Zealand (Appendix Table 1). The sensi-
tivity of the PCR diagnostic test (at 89%) was 
based on a meta-analysis (Appendix Table 1). 

Results 
For what we regard as the most plausible 

scenario with an Re of 2.0 (ie, where people 
are still practicing some modest level of 
reduced social contact and/or increased 
hygiene because of the pandemic in other 
countries), the results suggest that 50% 
of outbreaks from a single imported case 
would be detected in the period up to day 
16 and 95% in the period up to day 36 (Table 
1, Figure 1). At the time of detection (to day 
36), there was an estimated median number 
of fi ve infected cases in the community 
(95% range: 1–29). To achieve this level of 
detection, an ongoing programme of 5,580 
tests per day would be required, (1,120 per 
million people per day) for the whole New 
Zealand population. The vast majority of this 
testing (96%) would, however, be in primary 
care settings and the rest in hospitals. 

For all scenarios except for the school 
scenario, 95% of outbreaks were detected 
in less than six weeks after introduction. A 

higher value (71 days) was for the simulated 
school outbreak where medical consulta-
tions were assumed to be much less likely 
(due to symptoms in young people being 
typically milder). Increasing the extent by 
which symptomatic people seek medical 
consultations to the 75% level (up from that 
reported by Flutracking at 39.5%), would 
reduce the time to detection (eg, from 36 to 
26 days for the Re = 2.0 scenario at the 95% 
probability level, Table 1).

When allowing for superspreading 
events, introductions less frequently lead 
to outbreaks (Table 1) and these outbreaks 
have a tendency to be detected earlier 
(Figure 1).

Discussion
This analysis indicates the challenges for 

a surveillance system designed to detect the 
re-emergence of SARS-CoV-2 transmission in 
a COVID-19-free nation with border controls. 
A very high level of testing of symptomatic 
people is typically required in primary care 
settings and hospitals to detect an outbreak 
within fi ve weeks after a single border 
control failure (at least at the 95% level). 

Figure 1: Probability of COVID-19 case detection after reintroduction of the infection (the different curves represent the results of 
100,000 simulations each, using Re values from 1.5 to 3.0). Dotted lines refer to a scenario where 75% of symptomatic cases seek medical 
help. Dashed lines refer to scenarios which allow for superspreading events. The dashed-dotted line refers to an outbreak in a school (for 
further details on parameter settings, see Table 1 and text). 
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This relatively ideal testing level, at 5,580 
tests per day, is somewhat higher than the 
levels in New Zealand in early May 2020 (ie, 
the seven-day rolling average at this time 
was around 4,200 tests per day,12 although 
this included some screening of asymp-
tomatic people). It is even higher than the 
more recent 2,240 tests per day in early July 
2020 (seven-day rolling average from 3 to 9 
July). This lower level in July was even in the 
context of publicised “escapes” from border 
control facilities and it may drop further in 
the future with enhancements in quarantine 
facility security. Possibly there is a need 
for health authorities to regularly remind 
health professionals to keep offering testing 
since there is always some (albeit low) risk 
of quarantine failures, as some people may 
still excrete virus beyond the 14-day quar-
antine period.13,14 Work could also be done 
to research any barriers for getting testing 
(eg, transport issues to primary care, waiting 

times and perceptions around cost barriers). 
Research could also explore why Australia 
has achieved a higher cumulative level of 
testing (112,000 tests vs 87,500 tests per 
million by 8 July 2020 15), although some of 
this will be due to the ongoing transmission 
of disease in states such as Victoria (as per 
July 2020). 

Despite the high level of testing required 
for this type of surveillance system, there 
are potential ways that might improve the 
yield and cost-effectiveness of such testing:

• Prioritising community testing for 
those with relevant symptoms (as per 
Ministry of Health criteria updated 
in June 2020 16) in the cities where 
border control failures are most 
likely to become evident (ie, those 
operating international airports and 
where isolation/quarantine facilities 
exist: Auckland, Hamilton, Rotorua, 

Table 1: Modelled impacts by the time it takes to obtain at least one positive test result for SARS-CoV-2 infection arising from a border 
control failure where a single case enters the island nation of New Zealand (all results adjusted for lag times in reporting and obtaining 
test results, using 100,000 stochastic simulations for each parameter setting).

Scenario with variation in 
the e� ective reproduction 
number (Re)

Introduction 
leads to 
no further 
spread (%)

Day when 50% 
of outbreaks 
have been 
detected 
(median)

Day when 95% 
of outbreaks 
have been 
detected 
(median)

Mean 
day of 
outbreak 
detection

Expected 
no. of total 
tests*

Median (95% 
range) number of 
infections from 
introduction to 
detection**

Re = 1.5 45.3 15 38 16.8 93,700 4 (1–21)

Re = 2.0 (most plausible) 36.9 16 36 16.9 94,300 5 (1–29)

Re = 2.5 31.2 16 33 16.6 92,600 7 (1–38)

Re = 3.0 26.9 16 31 16.2 90,400 9 (1–49)

Re = 1.5, but 75% seek 
medical consultation***

36.1 10 26 11.4 116,000 2 (1–11)

Re = 2.0, but 75% seek 
medical consultation***

30.8 11 26 11.7 119,000 3 (1–15)

School outbreak# 44.7 40 71 40.4 225,000 44 (2–240)

Re = 1.5, but with 
superspreaders

56.8 12 33 13.8 77,000 3 (1–26)

Re = 2.0, but with 
superspreaders

50.3 16 34 15.0 84,000 4 (1–36)

*From the time of the border control failure to the mean day of outbreak detection. This is around 5,600 tests per day for primary care and hospital sectors 
combined for the first four listed scenarios. 
**Includes those in the latent phase, prodromal phase, asymptomatic infections and symptomatic infections (but not recovered or deceased cases). 
***These higher levels of consultation seeking result in a proportionate increase in the tests performed. 
#The assumed characteristics for this school outbreak involved: Re = 2.0, only 5% of symptomatic cases seeking medical consultation, and only 0.5% being 
hospitalised. The level of testing was as per the first four listed scenarios.
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Wellington and Christchurch). Simi-
larly, if cargo ship crews travelling 
from international ports are permitted 
shore leave in New Zealand in the 
future, then testing could be focused 
on these port cities.

• Pooling samples for PCR testing may 
preserve reagents and be more effi  -
cient17 and cost-effective,18 but needs 
to be balanced against potential loss of 
sensitivity and associated diagnostic 
delays.

If it became diffi  cult to maintain high 
levels of testing even in these priority 
cities, an additional safeguard might be 
routinely offering testing to all hospital 
and emergency department attendees 
with any respiratory symptom (ie, not just 
those in the Ministry guidelines16). Another 
safeguard would be enhancements to the 
contact tracing systems used in New Zealand 
so that they can effectively address any 
outbreaks that arise.

Study strengths and limitations
This is the fi rst such modelling analysis 

for a country that has achieved an elimi-
nation goal for COVID-19 with the end of all 
community transmission. Nevertheless, this 
work could have been refi ned further by a 
focus on a narrower range of acute respi-
ratory diseases (eg, excluding the category 
of hospital admissions for chronic lower 
respiratory diseases (ICD10 codes: J40–J47). 
But since hospital admissions for these often 
involve an acute aspect, eg, acute bronchitis 
on top of chronic obstructive respiratory 
disease, we took the parsimonious approach 
of considering all respiratory diseases. 

Another limitation is that we did not 
consider the relatively large seasonal fl uctu-
ations in the proportion of people consulting 
primary care for respiratory conditions (ie, 
with Flutracking data indicating a four-fold 
variation in cough/fever symptoms between 
May and October19).

This analysis also did not explore other 
surveillance options such as routine 
active surveillance of specifi c groups who 
might be considered at increased risk (eg, 
air-crew, ship-crew, port workers and 
quarantine facility workers). Similarly, not 
considered was the testing of town and 
city sewerage systems for the pandemic 
virus in wastewater, as is being explored 
in several jurisdictions internationally.20,21

Indeed, in the New Zealand setting, the 
Crown Research Institute ESR has reported 
detecting SARS-CoV-2 in wastewater22 and 
is continuing to develop this methodology. 
Such approaches could improve the speed of 
early detection in the community and allow 
for lower routine levels of testing people 
with respiratory symptoms. 

Conclusions
In conclusion, this model-based analysis 

suggests that a surveillance system with 
a very high level of routine testing is 
probably required to detect an emerging or 
re-emerging SARS-CoV-2 outbreak within 
fi ve weeks of a border control failure in 
a nation. But further work is required to 
improve on this type of analysis and to 
evaluate other potential surveillance system 
components, particularly the testing of 
wastewater in sewerage systems.
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Appendix
Mathematical description of the CovidSIM model (version 1.1) and model 
parameters 
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Appendix Table 1: Input parameters used for modelling the potential spread of the COVID-19 pandemic with the stochastic version of 
CovidSIM (v1.1) with New Zealand as a case study. 

Parameter Value/s used Further details for parameter inputs into the modelling

Population size 4,951,500 We used the estimated New Zealand population as per December 2019 (ie, 4,951,50024). 

Infections that lead 
to sickness

80% We used the same proportion (80%) of symptomatic cases as per a Chinese study,1 and as per an 
Australian modelling study.6 This value is higher than the 57% value found in an Icelandic study25

but this study did not involve long-term follow-up of the asymptomatic cases (ie, some of the 
asymptomatic cases might subsequently have developed symptoms). But it is also lower than 
that found in another Chinese study (at 94% symptomatic).26

Sick people who 
seek medical 
attention in 
primary care

39.5% (75% 
in a scenario 
analysis)

We used the result from the New Zealand Flutracking surveillance system for people with “fever 
and cough” in the weekly surveys who report seeking medical attention for these symptoms.19

This is very similar to international estimates for people with influenza who seeking medical 
attention at 40%, eg, as used in other modelling.7 In scenario analyses we raised this to 75% 
on the assumption that a media campaign could encourage attendance for relatively mild 
respiratory symptoms.

Sick people need 
hospitalisation 

4% At the time of writing on 3 May 2020, there were eight people hospitalised in New Zealand with 
COVID-19 (out of a total of 201 actively infected cases, ie, 4.0%27). Of note is that modellers in the 
UK have used 4.4% (of all infected cases),28 and for modelling in the US 3%, 5% and 12% have 
been proposed.29 The length of hospitalisation was assumed to be 10 days which is similar to 
other modelling work eg, 10.4 days for the UK.28

E� ective 
reproduction 
number (Re)

2.0 as 
the most 
plausible 
value for 
New Zealand 
(1.5, 2.5 and 
3.0 used in 
scenario 
analyses)

This estimate of 2.0 is in the lower end of the range for the basic reproduction number (R0) 
reported on 6 March by the WHO (ie, 2.0–2.530). This is because we assumed some level of 
ongoing physical distancing and enhanced hygiene practices in New Zealand relative to the 
pre-pandemic world. Of note is that an earlier review of 12 studies,31 suggested estimates that 
ranged from 1.4–6.49, with a mean of 3.28, a median of 2.79 and interquartile range of 1.16. UK 
modelling work has used an estimate of 2.4 (range: 2.0–2.6).28 Australian modelling studies have 
used R0 values in the 2.2–2.7 range.32 For the Re = 1.5 and 2.0 values we also considered scenarios 
with superspreading (as explained in the main text).

Relative 
contagiousness 
in the prodromal 
period

50% There is uncertainty around this value but we used the same estimate as in recent UK 
modelling.28 This has biological plausibility as while there is similarity in viral loads between 
asymptomatic and symptomatic COVID-19 patients,33 it would be expected that those who are 
fully symptomatic (with a cough, etc) would be more likely to transmit infection. Of note is an 
estimate from the Diamond Princess cruise ship outbreak, that 17.9% of COVID-19 infections 
were from asymptomatic individuals (95% credible interval 15.5–20.2%).34 But it is unclear how 
generalisable this finding is given the crowded cruise ship conditions and the typically elderly 
nature of the passengers.

Latency period 4 days We used an average duration of four days as per Read et al,35 with a standard deviation (SD) of 
25% (one day) (calculated using 16 stages; Erlang distribution). This is similar to the estimate in a 
Chinese study which reported a median latent period of 3.69 days.36

Prodromal period 1 day There is as-yet insu� icient data on this for COVID-19, so we used an assumed value for influenza 
(SD = 25%; 0.25 days, Erlang distribution). 

Symptomatic 
period

10 days (split 
into 2 periods 
of 5 days 
each)

The WHO-China Joint Mission report stated that “the median time from onset to clinical recovery 
for mild cases is approximately two weeks and is 3–6 weeks for patients with severe or critical 
disease”.2 But given that mild cases may have been missed in this particular assessment, we used 
a slightly shorter total time period of 10 days (SD = 25%; 2.5 days, Erlang distribution). 
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Parameter Value/s used Further details for parameter inputs into the modelling

Contagiousness 
during the two 
symptomatic 
periods

100% and 
50% 

In the first five days of symptoms, cases were considered to be fully contagious. In the second 
five-day period, this was assumed to be at 50%. The latter figure is highly uncertain, but is 
broadly consistent with one study on changing viral load.37

Provision of testing and test sensitivity assumed 

Background 
hospital 
admissions 
for respiratory 
conditions in New 
Zealand

234 
admissions 
per day 

Using 85,439 respiratory disease admissions to New Zealand public hospitals in the year 
2016/2017 (for all Chapter X ICD10 codes: J00 to J99).38

Background 
medical 
consultations 
in primary care 
for respiratory 
conditions in New 
Zealand

5,640 
consultations 
per day

Data from the New Zealand arm of the Flutracking surveillance system was used. This indicates 
that approximately 3% of respondents in the period from April to October report “fever and 
cough” in the weekly surveys.19 Of these 39.5% report seeking medical attention for their 
symptoms. However, we assumed a lower annual rate of 2% to account for the period outside of 
the influenza season (eg, Flutracking reporting is closer to 1% for weekly “fever and cough” at the 
start of May when the surveillance system begins for the year). In the New Zealand population of 
five million this would suggest 14,300 new cases developing “cough and fever” per day of whom 
5,640 would be expected to seek medical attention.

Coverage in 
patients with 
respiratory 
symptoms who 
seek medical 
attention in 
primary care

95% coverage These coverage values were further adjusted for the test sensitivity of 89% (see below). With 95% 
coverage and 89% test sensitivity, 84.55% of cases would be detected.

Coverage in 
hospitalised 
patients with 
respiratory 
symptoms 

95% coverage As above.

PCR test sensitivity 89% A meta-analysis has reported this as 89% (95%CI: 81 to 94%).39 This sensitivity is not ideal as 
while infection can be in the lungs, the sampling is from the nasopharynx, which may contain 
lower levels of virus at some stages of infection. Specificity is close to 100% for the PCR test.

Lag times (for health sector interaction and testing delays)

Delay from 
symptom onset 
until a test has 
been performed 
and the result has 
become available

5 days plus 
1 day for the 
testing delay

There is a delay between symptom onset and the performance of the test for SARS-CoV-2. For 
the first part of the delay we considered a study in Beijing, China, which reported the interval 
time from between illness onset and seeing a doctor was 4.5 days.40 Another Chinese study of 
710 patients with pneumonia41 reported that those dying had a median duration from onset of 
symptoms to radiological confirmation of pneumonia of 5 (IQR: 3–7) days.
For the testing delay we noted that the aim in New Zealand is to obtain the result of the tests in 
under 24-hours regardless of the primary care or hospital setting. But this may not always be the 
case for rural and small-town settings. In our simulations, test results were available on average 
5.94 days a� er symptom onset (SD: 1.36 days). 

Appendix Table 1: Input parameters used for modelling the potential spread of the COVID-19 pandemic with the stochastic version of 
CovidSIM (v1.1) with New Zealand as a case study (continued). 
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Cataract surgery in New 
Zealand: access to surgery, 
surgical intervention rates 

and visual acuity
Corina Chilibeck, Jeremy J Mathan, Stephen GJ Ng, James McKelvie

Cataracts are the leading cause of 
vision impairment and blindness in 
the world.1 In developed countries, 

cataract surgery is one of the most common-
ly performed elective surgical procedures.2

Cataract surgery is associated with improve-
ments in visual acuity, decreased risk of 
falls and improved quality of life.3–5 These 
benefi ts, coupled with an ageing popula-
tion at high risk of cataract-related visual 
impairment, have increased the demand for 
cataract surgery worldwide. 

With improvements in surgical capacity, 
recovery time, decreased complication rates 

and improved visual outcomes, the surgical 
intervention rate (SIR) for cataract surgery in 
most of the Organisation for Economic Co-op-
eration and Development (OECD) countries 
has increased dramatically over the past two 
decades.2 Government spending on cataract 
surgery typically produces a large return 
on investment,6 and the cost per quality-ad-
justed life year gained is one of the highest 
of any operation or medical intervention.5,6

Despite the signifi cant benefi ts of cataract 
surgery, healthcare resources are fi nite and 
prioritisation for surgery is an important 
strategy to ensure that those with the greatest 
need are prioritised highest for surgery.

ABSTRACT
AIMS: To analyse the surgical intervention rate (SIR), best spectacle-corrected visual acuity (BSCVA) and 
disparities in access to public-funded cataract surgery in New Zealand. The New Zealand Ministry of Health 
uses the National Prioritisation Web Service (NPWS) to prioritise all patients for public-funded cataract 
surgery. BSCVA at prioritisation, ethnic, demographic and geographic disparities have not previously 
been assessed.

METHODS: A retrospective cohort study. Between November 2014 and March 2019, 61,095 prioritisation 
events for 44,403 unique patients were identified. Cataract prioritisation events extracted from the NPWS 
were merged with date of birth and ethnicity extracted from the National Health Index database. All data 
were de-identified prior to statistical analysis.

RESULTS: Mean age at prioritisation was 74.4 years, with female preponderance (56%). Overall ethnicity 
was ‘European’ in 69.8% and ‘New Zealand Māori’ in 9.6%. Mean Snellen BSCVA was 6/30-2 (prioritised eye), 
and 6/12-1 (binocular). Māori and Pasifika presented on average 10 years earlier than other ethnic groups 
with significantly worse BSCVA. Surgery was approved in 74.4% of prioritisation events with mean Snellen 
BSCVA of 6/38-2. Only 34.9% of New Zealand patients had Snellen BSCVA of 6/12 or better in the prioritised 
eye, compared to 58.4% in the European Union. Cataract SIR varied by region.

CONCLUSIONS: New Zealand’s cataract SIR is lower than most Organisation for Economic Co-operation 
and Development countries and patients have significantly worse BSCVA at prioritisation. Access to cataract 
surgery in New Zealand varies according to region. Māori and Pasifika present younger with worse BSCVA, 
suggesting potential barriers in accessing timely referral and prioritisation. 
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Public-funded cataract surgery accounts 
for approximately half of all cataract 
surgery currently completed in New 
Zealand. Eligibility for public-funded 
cataract surgery in New Zealand is assessed 
based on a weighted combination of visual 
acuity, cataract morphology and patient-re-
ported quality of life. These variables are 
combined to produce a Clinical Prioriti-
sation and Assessment Criteria (CPAC) score 
that ranges from 0 to 100 points. District 
health boards (DHBs) each set their own 
regional CPAC threshold based on demand 
and available funding for cataract surgery. 
To be prioritised for publicly funded 
cataract surgery a patient needs to score 
above the CPAC threshold in their region. 
CPAC thresholds may change over time in 
response to a number of factors and are 
not typically published; however, a 2019 
report documented that the nationwide 
CPAC thresholds ranged from 40 to 61 in 
2018.7 The New Zealand Ministry of Health 
provides access to the National Prioritisation 
Web Service (NPWS) to calculate the CPAC 
score, assess eligibility, and to identify those 
patients who will benefi t most from surgery. 
The prioritisation system allows for clinical 
overrides to prioritise patients who have 
cataract that makes it diffi  cult to monitor 
AMD, glaucoma or diabetic eye disease. For 
these patients at risk of permanent visual 
loss, prioritisation is assured and visual 
acuity and quality of life data is optional. 

The lack of a single nationwide CPAC 
threshold for cataract surgery in New 
Zealand may introduce disparities in 
access to surgery. The demographic and 
ethnic composition of the New Zealand 
population varies from region to region. 
Certain demographic subgroups, including 
New Zealand Māori and Pasifi ka ethnicity, 
may experience barriers in accessing 
healthcare, and commonly endure worse 
health outcomes.8,9 Until now, the impact of 
regional prioritisation thresholds on ethnic 
and demographic disparity in accessing 
public-funded cataract surgery has not 
been assessed.

This study aims to investigate the char-
acteristics of all patients referred for 
public-funded cataract surgery in New 
Zealand and to provide a nationwide 
overview of access to cataract surgery in 
New Zealand. 

Methods
This study conformed to the tenets of the 

Declaration of Helsinki and the National 
Ethics Advisory Committee guidelines.10

Criteria for exemption from formal review 
by the New Zealand Health and Disability 
Ethics Committee was met.11 This is a retro-
spective cohort study analysing all patients 
referred for cataract surgery in the New 
Zealand public healthcare system between 
November 2014 to March 2019. 

National prioritisation data for cataract 
surgery were extracted from the New 
Zealand Ministry of Health NPWS database. 
Clinical variables included best spectacle 
corrected visual acuity (BSCVA) in the eye 
prioritised for surgery alone and with both 
eyes open, cataract morphology, clinician-es-
timated visual potential, patient-reported 
impact on life and DHB of domicile. Using 
the National Health Identifi er (NHI) as 
a primary key, date of birth, gender and 
patient-reported ethnicity data were merged 
to all prioritisation events for analysis. 
Age at prioritisation was calculated as the 
difference in years between the date of birth 
and the date of prioritisation. All data were 
de-identifi ed prior to analysis. 

New Zealand national census data were 
used to normalise regional prioritisation 
events by gender, age, ethnicity, location 
and duration of data collection to enable 
comparison between regions.12 OECD 
cataract surgery data were used to compare 
New Zealand prioritisation for cataract 
surgery rates with cataract surgery rates in 
other OECD countries.2

All patients prioritised for publicly funded 
cataract surgery in New Zealand using the 
Ministry of Health Web Service between 
November 2014 and March 2019 were 
included in this study. Where a clinician, 
on the same day, submitted more than one 
prioritisation event for the same patient 
with differing clinical variables (a same-day 
re-prioritisation event), the number of 
events submitted and patient ethnicity were 
analysed. Same-day re-prioritisation events 
were excluded from further analysis. Visual 
acuity was converted to LogMAR units for 
statistical analysis, which was completed 
using R statistical software (R Foundation 
for Statistical Computing, Vienna, Austria).13
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Results
A total of 61,095 prioritisation events 

involving 44,403 unique patients, spanning 
52 months from November 2014 to March 
2019, were identifi ed for analysis. Two 
thousand four hundred and twenty-eight 
prioritisation events were identifi ed 
as duplicates or had incomplete data 
submitted (in the case of overrides), and 
were removed from analysis. Two patients 
did not have ethnicity coded and were 
excluded from analysis that included ethnic-
ity-related endpoints. 

The mean age at prioritisation was 74.5 
years for females and 73.7 years for males, 
with a female preponderance (56.0%). Of 
all prioritisation events, the mean Snellen 
BSCVA was 6/30-2 for the prioritised eye, 
and 6/12-1 binocular. For females and males, 
BSCVA in the prioritised eye was 6/30-1 and 
6/38+2 respectively, and binocular BSCVA 
was 6/12-2 and 6/12-1 respectively. BSCVA 
in both the prioritised eye and binocular 
was similar across the regions. Surgery 
was approved in 72.6% of all prioritisation 
events. After removing duplicates, clinical 
overrides and same-day re-prioritisation 
events, surgery was approved in 74.4% of 
prioritisation events with mean LogMAR 
BSCVA 0.84 (6/38-2 Snellen equivalent, 
prioritised eye). Of all prioritisation events 
approved for surgery, 34.9% had LogMAR 
BSCVA 0.3 (6/12 Snellen equivalent, priori-
tised eye) or better. 

Self-reported ethnic origins were 
‘European’ in 69.8% and ‘New Zealand 
Māori’ in 9.6% of all prioritisation events, 
with other ethnic minorities comprising the 
remainder. Ethnicity, mean age and visual 
acuity of all prioritisation events that were 
made once on a given day are presented 
in Table 1. Where patients had same-day 
re-prioritisation events, the initial visual 
acuity submitted was used for analysis. The 
ethnicity of all patients prioritised is not 
signifi cantly different to the proportions 
seen in the wider population of New Zealand 
(Chi squared = 20, degrees of freedom 
= 16, P-value = 0.22). The visual acuity 
differed between ethnic groups (Kruskal 
Wallace p-value <0.001) with the worst 
mean LogMAR visual acuity noted for New 
Zealand Māori and Pasifi ka ethnic groups.

New Zealand Māori and Pasifi ka were also 
noted to have younger mean age at prior-
itisation than other ethnic groups. Age at 
prioritisation stratifi ed by ethnicity is shown 
in Figure 1. Analysis of variance confi rmed 
a statistically signifi cant difference between 
different ethnic groups (P-value <0.001). 

There were a total of 1,954 patients who 
were prioritised by the same clinician more 
than once on the same day, with different 
values submitted in each prioritisation 
event (Table 2). The ethnicity of patients 
with same-day re-prioritisation events is 
not signifi cantly different to the proportions 
seen in the wider population (Chi squared = 
20, degrees of freedom=16, P-value = 0.22)

Table 1: Ethnicity, mean age and visual acuity of prioritisation events compared with the New Zealand 
population.

Ethnicity Number of 
patients†

(percentage)

Percentage of 
NZ population

Mean age 
(years)

Mean BSCVA 
prioritised 
eye (Snellen)

Binocular 
mean BSCVA 
(Snellen)

European 39,467 (69.6%)  65.7% 77.0 6/30+1 6/12-1

Asian 5,735 (10.1%) 10.4% 70.3 6/38+2 6/12-2

NZ Māori 5,460 (9.6%) 13.3% 69.5 6/60+2 6/12

Pasifika 4,410 (7.8%) 6.6% 68.0 6/45 6/12-1

Other 1,641 (2.9%) 4.0% 73.2 6/30-2 6/12-1

Total 56,713 74.4 6/30-2 6/12-1
†There were a total of 44,403 unique patients. Some patients included in this summary were prioritised more than 
once on a di� erent day, eg, for second eye surgery.
BSCVA = best spectacle corrected visual acuity.

ARTICLE



43 NZMJ 30 October 2020, Vol 133 No 1524
ISSN 1175-8716                 © NZMA
www.nzma.org.nz/journal

Prioritisation events were compared by 
region after controlling for age, gender, 
ethnicity and catchment population size 
(Figure 2). This data includes prioritisation 
events both above and below eligibility 
threshold. Prioritisation events that were 
approved for public-funded cataract surgery 
were compared by region after controlling 
for age, gender, ethnicity and catchment 
population size (Figure 3).

The percentage of referrals declined by 
each DHB varied signifi cantly (Figure 4). 
Three DHBs declined over 40% of referrals 
received. Based on the number of referrals 
made to each DHB, Lakes DHBs had the 
lowest approval rate of 51.4% and West Coast 
DHB had the highest approval rate of 93%. 

Although the mean BSCVA of all patients 
that were prioritised for surgery were 
comparable across the regions, the 

Table 2: All prioritisation events grouped by the number of same-day prioritisation events.

Number of same-day prioritisation 
events

Number of 
patients†

Total number of prioritisation 
events

1 56,713 56,713

2 1,617 3,234

3 248 744

4 61 244

5 18 90

6 3 18

7 4 28

8 3 24

†A number of the 44,403 unique patients will have also been scored on a di� erent day, eg, for second eye surgery; 
these patients will therefore be represented more than once in this table. 

Figure 1: Age at prioritisation stratifi ed by ethnicity. New Zealand Māori and Pasifi ka were noted to 
have younger mean age at prioritisation than other ethnic groups. Analysis of variance demonstrates 
a statistically signifi cant difference between the mean age at prioritisation between different ethnic 
groups (P-value <0.001). 
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Figure 3: Number of approved prioritisation events per year by each district health board (DHB). 
Results are adjusted for age, gender, ethnicity and DHB catchment population size, with green dots 
representing unadjusted rates. The nationwide mean overall number of approved prioritisation events 
(340/100,000/year) for public-funded surgery is indicated by the horizontal line. 

Figure 2: Total number of prioritisation events, including those approved and declined for public-fund-
ed cataract surgery by district health board (DHB). Results are adjusted for age, gender, ethnicity and 
DHB catchment population size, with blue dots representing unadjusted rates. The nationwide mean 
overall number of prioritisation events (459/100,000/year) is indicated by the horizontal line. 
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Figure 4: The percentage of prioritisation events declined by district health boards throughout 
New Zealand. The national percentage of declined prioritisation events (25.6%) is indicated by the 
horizontal line. 

Figure 5: Number of declined referrals by district health boards. Bars are colour coded according to the 
proportion of patients in each visual acuity group in the prioritised eye (upper plot), or both eyes (lower 
plot). Red bars indicate patients with visual acuity worse than 6/24, orange bars indicate patients with 
visual acuity worse than 6/12, yellow bars indicate visual acuity better than 6/12.
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binocular BSCVA of patients declined for 
cataract surgery varied signifi cantly (range 
6/6 to 6/36 Snellen, summarised in Figure 5). 
In total, 27.7% of all declined prioritisation 
events had binocular BSCVA 6/12 Snellen 
or worse, and 8.6% had BSCVA 6/15 Snellen 
or worse. The majority of all declined 
patients with a binocular BSCVA of 6/12 
Snellen or worse were from the Waikato 
and Bay of Plenty DHB regions; however, 
per population, the highest rates were 
seen in Southern and Nelson-Marlborough 
DHBs. Overall, 0.3% of declined patients had 
binocular BSCVA worse than 6/24 Snellen 
from seven different DHBs. 

The patient-reported quality of life score 
used for prioritisation was calculated 
from the Patient Impact on Life Question-
naire, which is assigned by the Ministry of 
Health to all elective surgical prioritisation 
schemes. This questionnaire is explained in 
detail elsewhere.14

Discussion
The current study assessed access to 

public-funded cataract surgery in New 
Zealand. Regional differences in mean 
patient characteristics and disparity in 
access to surgery between DHBs were iden-
tifi ed. These fi ndings highlight inequity in 
access to elective cataract surgery, a fi nding 
that is consistent with reports evaluating 
access to surgery in other specialties in 
New Zealand.15,16

The age and gender of patients priori-
tised for cataract surgery in New Zealand 
were similar to rates seen in other OECD 
countries.17–19 The visual acuity of patients 
prioritised for surgery in New Zealand was 
signifi cantly worse than vision at the time 
of surgery in other OECD countries.19,20 The 
nationwide mean BSCVA of 6/30 (prioritised 
eye) at the time of prioritisation indicates 
that a signifi cant level of visual impairment 
is required to access public-funded surgery 
in New Zealand. New Zealand Māori 
and Pasifi ka ethnic groups have worse 
visual acuity, and typically severe visual 
impairment, compared with other ethnic 
groups at the time of prioritisation. These 
ethnic disparities are consistent with reports 
from other specialities of the New Zealand 
health system and highlight the urgent 
need to improve access and the provision 

of culturally appropriate services for these 
ethnic groups.21,22

Despite the signifi cantly worse visual 
acuity at prioritisation noted for New 
Zealand Māori and Pasifi ka, the proportion 
of prioritisation events for these ethnic 
groups was not signifi cantly different to 
their proportion in the wider population 
of New Zealand. New Zealand Māori and 
Pasifi ka patients who were prioritised for 
cataract surgery, however, were on average 
8–9 years younger than other ethnic groups 
and 6–7 years younger than the national 
mean. These results demonstrate that New 
Zealand Māori and Pasifi ka patients develop 
more advanced cataract associated with 
a greater degree of visual impairment at 
a younger age. New Zealand Māori and 
Pasifi ka patients face barriers to accessing 
timely referral for cataract surgery. As a 
result of severe visual impairment, these 
patients will, in many cases, have signifi -
cantly decreased quality of life, increased 
risk of falls and decreased independence 
while waiting for treatment.3,23,24

The ethnic distribution of same-day re-pri-
oritisation events did not differ signifi cantly 
in comparison to the wider New Zealand 
population. Data for same-day re-prioriti-
sation events did not include a reason for 
this activity. It is possible clinicians re-pri-
oritised due to data-entry errors or in some 
cases clinicians may have intentionally 
re-scored patients who did not initially meet 
the threshold for surgery. 

The overall mean Snellen visual acuity 
for prioritisation events accepted for 
cataract surgery in New Zealand is 6/38-2, 
signifi cantly worse than the visual acuity 
reported in most OECD countries at the 
time of surgery. The 2018 Euroquo report 
that has data for over 2.8 million cataract 
surgeries completed in the European Union, 
reports 58.4% of European cataract surgery 
patients have visual acuity of 6/12 or better 
in the operated eye at the time of surgery.20

Canadian guidelines recommend cataract 
surgery when the visual acuity decreases 
to 6/15 in the operative eye, or 6/12 with 
symptoms of glare, and/or anisometropia.25

In contrast, only 34.9% of New Zealand 
patients in the current study had visual 
acuity of 6/12 or better in the operative eye 
at the time of prioritisation. 
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The current study noted that 25.6% of 
prioritisation events for public-funded 
cataract surgery were declined with signif-
icant regional variation noted. The lack of 
a single national CPAC threshold for public-
funded cataract surgery, which ranged 
between 40–61 in 2018,7 creates signifi cant 
geographic disparity in access. Over one 
quarter of patients who were declined 
for surgery did not meet the visual acuity 
requirement for driving a private vehicle in 
New Zealand.26 Although it is not possible to 
exclude the presence of visual comorbidities 
from data analysed in the current study, a 
small but signifi cant number of patients who 
were declined for public-funded surgery 
had such advanced visual impairment they 
would be eligible for registration with Blind 
Low Vision New Zealand (formerly the 
Blind Foundation). The difference between 
declined rates based on the prioritised 
eye BSCVA and binocular BSCVA suggests 
that most prioritisation events that were 
declined were prioritisation events for 
second eye surgeries.

Although the mean BSCVA of all priori-
tisation events for public-funded cataract 
surgery in New Zealand were comparable 
across the regions, the SIR varied signifi -
cantly from 95 to 737/100,000 population/
year, with the Auckland region SIR more 
than double the national mean. Other 
OECD countries with regional variations in 
SIR27,28 have proposed that this could be due 
to regional variation in the indication for 
surgery, or related to ocular health provider 
proximity; these studies however, reported 
SIR in isolation without reporting regional 
variations in BSCVA so further analysis 
is not possible. In the current study, the 
reason for geographic disparity in access 
to cataract surgery is the lack of a single 
national CPAC threshold. 

The mean overall SIR for cataract surgery 
in New Zealand is lower than most OECD 
countries. Canada and Australia have 
cataract SIR’s in excess of 1,000/100,000 
population/year, over double the current 
rate in New Zealand even after adjusting 
for private surgery volumes.2 The cataract 
SIR in the UK public-funded National Health 
Service has been over double the rate of 
public-funded surgery in New Zealand since 

2014. Comparing with other OECD countries 
that have a similar ratio of gross domestic 
product to health spending to that of New 
Zealand, in 2018 New Zealand ranked 23 out 
of 27 for cataract SIR. The total New Zealand 
government spend on healthcare (7.5% of 
GDP) was ranked 14 out of 27 OECD coun-
tries.2,29 New Zealand has relatively high 
rates of certain cancers,30,31 obesity32 and 
obesity-related chronic illnesses32 that may 
limit funding elsewhere. 

There are several limitations to the 
current study. The data includes only 
patients referred for public-funded cataract 
surgery and does not include data for 
surgery completed in the private healthcare 
sector. Visual acuity data were rounded to 
the nearest line at the time of prioritisation 
and may contain rounding errors in some 
cases. It is possible that a small number 
of patients who received public-funded 
cataract surgery may not have been prior-
itised prior to surgery and will not have 
been recorded in the current data set. Some 
patients who were prioritised for surgery 
may not have undergone surgery if for some 
reason they declined treatment. 

Cataract surgery is relatively inexpensive 
with signifi cant economic and quality of life 
benefi ts.4–6 Visual impairment contributes 
to poor quality of life, falls, depression 
and loss of independence.3,4,23 This is the 
fi rst study reporting nationwide prioriti-
sation for public-funded cataract surgery 
in New Zealand spanning a period of four 
years. New Zealand Māori and Pasifi ka 
patients prioritised for public-funded 
cataract surgery are typically younger and 
have signifi cantly worse vision than other 
ethnic groups. Regional variation in CPAC 
thresholds creates signifi cant geographic 
disparity for patients in New Zealand who 
have cataracts to access public-funded 
surgery. Given the well-established return 
on investment and dramatic improvement 
in quality of life associated with cataract 
surgery, increasing the cataract SIR to match 
other OECD rates, introducing a single 
national CPAC threshold, and improving 
access for New Zealand Māori and Pasifi ka 
would provide signifi cant benefi ts for the 
New Zealand population.
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Trends in the diagnosis 
of high-grade cervical 

abnormalities in young 
women in the post-

vaccination era
Avnish D Goyani, Carrie R Innes, Bryony J Simcock, Dianne Harker, 

Narena M Dudley, Lois Eva, Cecile Bergzoll, Helene MacNab, 
Peter H Sykes

In 2008, the quadrivalent HPV vaccine 
(containing HPV virus-like particles of 
types 6, 11, 16 and 18) was introduced 

to the New Zealand National Immunisation 
Schedule. HPV types 16 and 18 are associat-
ed with around 70% of all cervical cancers 
and about 50–60% of high-grade cervical 
precancerous abnormalities (CIN2/3).1,2 HPV 
types 6 and 11 are associated with 90% of 
anogenital warts.3

When introduced, fully subsidised HPV 
vaccination was fi rst offered to New Zealand 
young women born in 1990 and 1991. A 
catch-up programme was then offered to 
girls and young women aged 9–20 years.4

From 1 January 2017 onwards, HPV immu-
nisation became funded for everyone aged 
9–26 years, including boys and young men.4

HPV vaccination coverage in New Zealand 
has increased from 39% (for all three HPV 

ABSTRACT
BACKGROUND: Most cervical cancers are associated with human papillomavirus (HPV) types 16 and 
18. In 2008, New Zealand commenced a quadrivalent HPV (virus-like particles of types 6, 11, 16 and 18) 
vaccination programme. 

AIM: Document trends in number of colposcopy referrals and number and grade of cervical abnormalities 
diagnosed in women (20–24 years) referred to three large colposcopy clinics over time. 

METHOD: Retrospective analysis of colposcopy clinic data.

RESULTS: The dataset included 5,012 episodes from 4,682 women. In Auckland (2013–2017), there was a 
38% decrease in colposcopy referrals and 55% decrease in cervical intraepithelial neoplasia grade 2 (CIN2) 
or worse diagnoses. In Waikato (2011–2017), there was an 8% decrease in referrals and 22% reduction 
in CIN2 or worse diagnoses. In Canterbury (2011–2017), there was a 24% decrease in referrals and 49% 
reduction in CIN2 or worse diagnoses. Across all centres, the decrease in cervical intraepithelial neoplasia 
grade 3 (CIN3) or worse diagnoses was marked and more consistent than in CIN2 diagnoses. However, while 
the proportion of biopsies reported as CIN3 or worse decreased in non-Māori (24% in 2013 vs 16% in 2017, 
nptrend z=-4.24, p>|z| <.001), there was no change in Māori women (31% in 2013 vs 29% in 2017, nptrend 
z=-0.12, p>|z| =.90).

CONCLUSIONS: We observed a decreased number of CIN diagnoses in young women over time, with a 
particularly large drop in the number of CIN3/AIS/CGIN diagnoses. However, compared to non-Māori, Māori 
women having biopsies are more likely to have CIN3 or worse and there was a smaller reduction in the total 
number of Māori women diagnosed with CIN2 or worse. 
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doses) for the cohort born in 1990 to 67% 
(for all three HPV doses) for the cohort born 
in 2003.5

International research has demonstrated 
a decrease in vaccine-type HPV infections 
and the number of high-grade cervical cell 
abnormalities in young women following 
HPV vaccine introduction compared to 
pre-vaccine introduction6–11 and in HPV-vacci-
nated compared to unvaccinated women.12–16

The New Zealand National Cervical 
Screening Programme (NCSP) was estab-
lished in 1990 and until very recently 
recommended regular three-yearly cervical 
screening for women aged 20–69 years.17

The incidence of cervical cancer in New 
Zealand has decreased from 10.5 per 100,000 
women in 1996 to 5.5 per 100,000 women in 
2014 for all ethnicities.18 For Māori women, 
rates have decreased from 25 to 10.8 per 
100,000 women over the same time period.18

Women born in 1990 turned 20 and became 
eligible for cervical screening in 2010. 

Many countries are currently reconsid-
ering cytology-based cervical screening 
programs.19 Australia, among other coun-
tries, has already transitioned to fi ve-yearly 
primary HPV screening for women aged 
25–74 years.19 New Zealand increased the 
commencement age for cervical screening 
from 20 to 25 years in November 2019 and 
plans to commence HPV primary screening 
in 2021.20 The justifi cation for increasing 
the commencement age comes from local21

and international22,23 screening data and 
research showing that screening women 
aged 20–24 does not reduce the incidence of 
cervical cancer in these women. 

Women in New Zealand aged under 25 
have high incidences of cervical abnor-
malities but information regarding them 
will greatly diminish when they cease to 
be screened. Furthermore, there is little 
published information regarding the trends 
of change in cervical abnormalities in 
women under 25 in New Zealand, since the 
vaccination programme started. 

This study’s aims were to document, in a 
vaccine-eligible population of women aged 
20–24 years, any change over time in (a) 
colposcopy referrals and (b) the number 
of histologically confi rmed high-grade CIN 
(CIN2 and CIN3). A secondary aim was 
to investigate any differences over time 

regarding histologically confi rmed high-
grade CIN in Māori women compared to 
non-Māori.

Methods
Ethical approval for this retrospective 

audit was received from the University of 
Otago Human Research Ethics Committee 
(approved 24 August 2017, reference 
number HD17/033). Data were collected 
from the databases of three major 
colposcopy clinics serving three district 
health boards (DHBs) in New Zealand: 
National Women’s Health, Auckland City 
Hospital, Auckland (Auckland), Waikato 
Hospital, Hamilton (Waikato) and Christ-
church Women’s Hospital, Christchurch 
(Canterbury). At each centre, data was 
exported from Gynaecology Plus colposcopy 
databases (Version 7, Solutions Plus, 
Auckland, New Zealand, http://www.
solutionsplus.co.nz/index.php/gynaecol-
ogy-plus/). Exported data included the 
woman’s date of birth, ethnicity, referral 
indication, referral cervical cytology 
sample grade, number of visits, histological 
biopsy results (if applicable) and type of 
treatment (if applicable). The age attributed 
to each woman was the age she was when 
she attended her fi rst visit. Each woman 
was attributed a single ethnicity using the 
NCSP priority order: Māori, Pacifi c, Asian, 
European/Other, ie, a woman identifying 
as New Zealand European and Māori, is 
counted as Māori.24

Data was episode-based, with an episode 
including data from all visits, starting from 
being referred, to colposcopy, through to 
discharge. Following discharge, a woman 
could have another abnormal cervical 
cytology sample and be re-referred, which 
would then mark the start of second 
episode. It was possible to export the 
self-reported vaccination status for a subset 
of women from the Canterbury cohort; 
however, the option to extract vaccination 
status was not available from Auckland and 
Waikato at the time of data extraction. 

All episodes were included in the 
colposcopy referrals analysis, but only 
episodes from women referred following 
an abnormal cervical cytology sample were 
used to examine the trend of histologically 
confi rmed high-grade CIN (CIN2 and CIN3) 
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changes over time. Women with clinical 
symptoms or an abnormal appearing cervix, 
vulva or genital tract may also be referred 
to colposcopy in the absence of abnormal 
cytology. However, the vast majority of 
women referred without abnormal cytology 
will not have CIN or any other signifi cant 
cervical abnormalities. Referral patterns 
for women without abnormal cytology may 
vary and it was considered that inclusion of 
these women may lead to a misleading bias.

It is possible that occasionally no histo-
logical samples are taken following referral 
for an abnormal cervical cytology sample 
or the histological sample is deemed to 
be unsatisfactory. These episodes cannot 
contribute to the trends of histologically 
diagnosed CIN, but the number of episodes 
in which this occurs will be provided for 
completeness. 

The time-period for which data was 
extracted was in a non-calendar year format 
from 1 November 2010 to 31 October 2017 
for Waikato and Canterbury. For Auckland 
data was extracted from 1 November 2012 to 
31 October 2017. This was done to maintain 
consistency in the data parameters obtained 
as previous to this Auckland was using a 
different system. All women who had been 
referred and had their fi rst attended visit 
within these respective time frames for each 
colposcopy clinic, and were between 20 and 
24 years of age at their fi rst attended visit, 
were included in the data. Using non-cal-
endar years allowed maximal utilisation of 
available data and the most recent data up 
till late 2017. For brevity, years are specifi ed 
based on the ‘year ending’ when referring 
to each year, eg, the 12 months between 
1 November 2012 and 31 October 2013, is 
referred to as 2013. 

Cervical glandular intraepithelial 
neoplasia (CGIN) and adenocarcinoma 
in situ (AIS) were grouped with CIN3 for 
analysis. For completeness, low-grade 
CIN changes (CIN1) and microinvasive or 
invasive carcinoma were also included in 
analyses. The main endpoint of this study 
was the highest (worst) histologically 
confi rmed diagnosis per episode contributed 
by each woman. It was possible for a woman 
to contribute more than one episode (ie, 
the patient may be re-referred following 
discharge), but she could only contribute 
one outcome per episode. The number of 

low-grade CIN (CIN1), and high-grade CIN 
(CIN2 and CIN3/AIS/CGIN) diagnoses per 
year served as indicators of trends. 

The number of episodes with each grade 
of cervical cell abnormality was deter-
mined for each centre (and for combined 
centres) each year and change over time 
in CIN diagnoses was investigated using a 
non-parametric test for trend across ordered 
groups as implemented in STATA (nptrend 
StataCorp. 2013. Stata Statistical Software: 
Release 13. College Station, TX: StataCorp 
LP). Signifi cance level was set at alpha =.05

Results
The dataset included 5,012 episodes from 

4,682 women. Of this dataset 4,460 episodes 
from 4,209 women were used to examine the 
trend of histologically confi rmed high-grade 
CIN (CIN2 and CIN3) changes over time as 
these episodes came from women referred 
following an abnormal cervical cytology 
sample. The remaining 552 episodes (from 
473 women) were excluded from the high-
grade CIN trend analysis due to referral for 
other reasons including clinical reasons (eg, 
pelvic pain, abnormal bleeding, abnormal 
appearing cervix, suspicious symptoms or 
vaginal and vulval infl ammation, metaplasia 
and atrophy). Of the episodes excluded from 
the high-grade CIN trend analysis, there was 
no biopsy taken in 280 (51%), there was a 
low-grade or normal biopsy result in 227 
(41%), CIN2 was diagnosed in 25 (5%), and 
CIN3 or AIS was diagnosed in 20 (4%). There 
were no cervical carcinoma diagnoses in the 
excluded episodes. 

Auckland
One thousand one hundred and sixty-fi ve 

episodes (from 1,126 women) were recorded 
at National Women’s Health, Auckland City 
Hospital, Auckland (2013–2017). There was 
a 38% decrease in total referrals over time 
(292 episodes in 2013 vs 182 episodes in 
2017).

One thousand and sixty-four episodes 
(from 1,036 women) were referrals 
following an abnormal cervical cytology 
sample. There was one cervical carcinoma 
diagnosis. See Appendix for the histology 
results for all women. 

There was a 45%, 55%, and 54% reduction 
in the number of CIN1, CIN2 and CIN3/AIS/
CGIN diagnoses over time, respectively (see 
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Figure 1). However, there was a transient 
increase in CIN1 diagnoses in 2016. Overall 
(2013–2017), there was a 50% reduction in 
CIN1 or worse diagnoses over time and a 
55% reduction in total CIN2 or worse diag-
noses over time. 

Waikato
One thousand four hundred and eighteen 

episodes (from 1,295 women) were 
recorded at Waikato Hospital (2011–2017). 
There was an 8% decrease in total referrals 
over time (221 episodes in 2011 vs 204 
episodes in 2017).

One thousand two hundred and ninety 
episodes (from 1,192 women) were referrals 
following an abnormal cervical cytology 
sample. There was one cervical carcinoma 
diagnosis. See Appendix for the histology 
results for all women. 

The number of CIN3/AIS/CGIN diagnoses 
increased from 2011 to 2014, following 
which there was a 50% decrease in diag-
noses between 2014 and 2017 (see Figure 
2). The number of CIN1 and CIN2 diagnoses 
remained relatively consistent, other than 
a transient decrease in CIN 1 diagnoses in 
2015. Overall (2011–2017), there was a 16% 
reduction in total CIN1 or worse diagnoses 
and a 22% reduction in total CIN2 or worse 
diagnoses.

Canterbury
Two thousand four hundred and twen-

ty-nine episodes (from 2,261 women) were 
recorded at Christchurch Women’s Hospital 
(2011–2017). There was a 24% decrease in 
total referrals over time (367 episodes in 
2011 vs 278 episodes in 2017).

Two thousand one hundred and six 
episodes (from 1,981 women) were referrals 
following an abnormal cervical cytology 
sample. There were fi ve cervical carcinoma 
diagnoses. See Appendix for the histology 
results for all women. 

Overall CIN diagnoses increased from 
2011 to 2012 and then began to decrease, 
with a 74% decrease in CIN3/AIS/CGIN diag-
noses and 36% decrease in CIN1 diagnoses 
between 2012 and 2017 (see Figure 3). The 
number of CIN2 diagnoses were relatively 
stable over time with a transient increase 
in diagnoses in 2016. Overall (2011–2017), 
there was a 38% reduction in total CIN1 or 
worse diagnoses and a 50% reduction in 
total CIN2 or worse diagnoses.

Impact of HPV vaccination in 
Canterbury

HPV vaccination status was known for 
823 episodes from 752 women (367 unvac-
cinated and 385 vaccinated) referred 

Figure 1: Number of CIN diagnoses by grade (2013–2017) at National Women’s Health, Auckland City 
Hospital, (Auckland) in women aged 20–24 years referred following an abnormal cervical cytology 
sample.
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following an abnormal cervical cytology 
sample (See Table 1). 

Of the 823 episodes where vaccination 
status was known, 789 had a satisfactory 
histological biopsy, of which 382 (48%) 
episodes were for unvaccinated women and 
407 (52%) were for vaccinated women. CIN3 

or worse was diagnosed in a signifi cantly 
higher proportion of episodes for unvac-
cinated women than vaccinated women 
(31% vs 19%, X2=15.18 p<.001). There was no 
evidence of a difference in the proportion of 
CIN2 episodes for unvaccinated and vacci-
nated women (29% vs 24%, X2=2.64 p=.104). 

Figure 3: Number of CIN diagnoses by grade (2011–2017) in women aged 20–24 years at Christchurch 
Women’s Hospital (Canterbury).

Figure 2: Number of CIN diagnoses by grade (2011–2017) at Waikato Hospital in women aged 20–24 
years referred following an abnormal cervical cytology sample.
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There was weak evidence that CIN1 or better 
was diagnosed in a higher proportion of 
episodes for vaccinated women than unvac-
cinated women (52% vs 45%, X2=3.68 p=.055). 

Impact of ethnicity
Ethnicity was not recorded for 302 

episodes from 282 women across the three 
centres (2013–2017). These episodes were 
excluded from ethnicity analyses. 

Four hundred and fi fty-six episodes from 
409 Māori women were recorded at the 
three centres (2013–2017). There was a 27% 
decrease in total referrals for Māori women 
over time (108 in 2013 vs 79 in 2017). Four 
hundred and eighteen episodes from 379 
Māori women were referrals following an 
abnormal cervical cytology sample. Of these 
episodes, 359 had a satisfactory histological 
biopsy. See Appendix for the histology 
results for Māori vs non-Māori women. 

Three non-Māori women and no Māori 
women were diagnosed with cervical 
carcinoma following an abnormal cytology 
sample (2013–2017). Between 2013 and 
2017, Māori women had a 58% reduction 
in CIN1, no reduction in CIN2 and a 33% 
reduction in CIN3 or worse. This pattern 
appears different in non-Māori women who 
had a more marked reduction in CIN3 or 
worse (48% decrease) but less reduction in 
CIN1 (13% decrease). The number of high 
grade CIN diagnoses by grade (2013–2017) 
in women aged 20–24 years by ethnicity is 
shown in Figure 4.

If we consider CIN3 or worse as a 
proportion of all satisfactory biopsies, 
overall Māori women had a higher 

proportion of CIN3 or worse than non-Māori 
(29% vs 23%, X2=5.69, p=.02).

Furthermore, for Māori women there 
was no change over time in CIN3 or worse 
diagnoses as a proportion of all satisfactory 
biopsies (31% in 2013 vs 29% in 2017, 
nptrend z=-0.12, p>|z| =0.90). In contrast, 
in non-Māori women there was a decrease 
over time in CIN3 or worse diagnoses as a 
proportion of all satisfactory biopsies (24% 
in 2013 vs 16% in 2017, nptrend z=-4.24, 
p>|z| <0.001). 

Impact of smoking
Smoking status was recorded for 61% of 

women (2,323 episodes from 2,110 women) 
across the three centres (2013–2017). 
Where smoking status was recorded, 
30% (563/1,892) of referrals following an 
abnormal cervical cytology sample self-re-
ported smoking. Overall, smoking rates 
decreased over time (35% in 2013 vs 25% 
in 2017, z=-3.93, p>|z| <.001). Women who 
smoked were more likely to be diagnosed 
with CIN3 or worse than women who did 
not smoke (32% vs 21%, X2=23.3 p<.001). 

A higher proportion of Māori women 
self-reported smoking than non-Māori 
women (55% vs 26%, X2=85.5 p<.001). 
Smoking rates decreased over time in 
non-Māori women (28% in 2013 vs 23% 
in 2017, z= -2.79, p>|z|=.005). However, 
although smoking rates also appeared to 
decrease over time in Māori women (62% 
in 2013 vs 47% in 2017), trend analysis 
did not reach signifi cance (z=-1.65, p>|z| 
=.099). See Appendix for a fi gure showing 
the proportion of women who self-reported 
smoking (2013–2017) by ethnicity.

Table 1: Number of episodes and contributing women by vaccination status.

Vaccination status Number of women

Vaccination status known
• Unvaccinated
• Vaccinated

• Vaccinated—complete
• Vaccinated—incomplete
• Vaccinated—number of doses not reported

752
367
385
241
25
119
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Discussion
In this study, we describe the changes over 

time in the number and type of cervical 
abnormalities diagnosed in women (aged 
20–24 years) in three large public hospital 
colposcopy clinics following the introduction 
of a national HPV vaccination programme. 
We observed in all three clinics a reduction 
in women diagnosed with high-grade abnor-
malities (CIN2 or worse). The reduction 
was particularly marked and consistent for 
CIN3 or worse. In comparison, changes in 
CIN1 and CIN2 varied between clinics and, 
overall, the reduction was less marked. 

The changes observed in our study are 
consistent with data from NCSP reports. 
Nationally, histologically confi rmed high-
grade CIN for 20–24-year-old women 

decreased between 2011 and 2017.25 This 
decrease is expected in the context of the 
introduction of HPV vaccination. Using 
data from the vaccination registry and 
the NCSP, we have previously demon-
strated that vaccinated women had a 31% 
reduced cumulative incidence of high-grade 
abnormalities but only a 15% reduction of 
low-grade abnormalities when compared to 
non-vaccinated women.26

In this study, as laboratories reporting to 
these colposcopy clinics routinely differ-
entiate between a histological diagnosis of 
CIN2 and CIN3 in young women we were 
able to report these occurrences separately. 
It is notable in this study that the reduction 
of CIN3 is more marked and consistently 
observed in all three clinics, whereas the 
pattern of CIN2 diagnoses over time was 

Figure 4: Number of CIN diagnoses by grade (2013–2017) in women aged 20–24 years by ethnicity.*

*Excludes n=258 women where ethnicity was unknown.
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more similar to CIN1. This would suggest 
that a greater proportion of CIN3 diagnosis 
are due to HPV 16 or 18 than CIN2. 

While we do not have HPV typing data 
for this study, previous studies examining 
HPV genotypes found in high-grade cervical 
disease have reported a prevalence of 
types 16 and/or 18 of 40–53% in CIN2 and 
58–75% for CIN3 lesions.2,27 Other onco-
genic types (excluding types 16 and 18) have 
been shown to be more prevalent in CIN2 
compared to CIN3.27 Furthermore, studies 
indicate that CIN3 lesions associated with 
HPV 16 occur at a signifi cantly younger age 
compared to lesions associated with other 
high-risk HPV infections.28,29 Thus, vacci-
nation may be more effective at preventing 
CIN3 disease than CIN2 disease, especially in 
young women. 

As expected in the sub-population of 
women where vaccination status was 
known, the proportion of women with 
CIN3 or worse was lower in vaccinated 
women than in unvaccinated women, indi-
cating a protective effect of vaccination. 
It is likely, however, that the decreases in 
CIN3 or worse observed are not just due to 
reductions in vaccinated women. It is also 
likely that a reduction of prevalent HPV 
16 and 18 in the community has resulted 
in a reduction of HPV 16/18 in non-vacci-
nated women via the herd effect. We have 
previously described a reduction of HPV 16 
in young women with CIN2 regardless of 
vaccination status.30 Other populations have 
demonstrated reductions in vaccination HPV 
types in non-vaccinated women belonging to 
vaccination eligible cohorts.31–33

An important observation of the study was 
that the proportion of satisfactory biopsies 
that were CIN3 or worse was greater in 
Māori women and this proportion decreased 
over time in non–Māori women but did not 
change in Māori women. We hypothesise 
that this inequity is due to reduced vacci-
nation rates for Māori women in this cohort. 
New Zealand Ministry of Health data on 
vaccination coverage is published for birth 
cohort years 1990 to 2003 and women are 
grouped as either Māori, Pacifi c, Asian or 
Other. The ‘Other’ category is comprised 
predominantly of New Zealand European 
women.4 Compared to ‘Other’ women, HPV 
vaccination coverage for Māori was lower in 
earlier birth cohorts (ie, those born in 1990 

[23% vs 47%] to 1993 [47% vs 54%]). Other 
research examining the pre-vaccination 
HPV type prevalence between Māori and 
non-Māori women with high-grade cyto-
logical abnormalities, found no signifi cant 
difference between Māori and non-Māori 
regarding the prevalence of HPV 16 and/or 
18.34 In addition, data matching between the 
NCSP register and the vaccination registry 
revealed that the cumulative incidence of 
high-grade CIN was dependent on vacci-
nation status but did not vary between Māori 
and European women.26 Reassuringly, Māori 
have had either similar or slightly higher 
vaccination coverage compared to ’Other’ 
women for birth cohorts from 1994 onwards 
so hopefully this inequity will not persist. 

A confounding risk factor is smoking. 
Although our data is incomplete, smokers 
had a higher proportion of CIN3 or worse 
than non-smokers and Māori women were 
more likely to report being smokers.

The study limitations include its retro-
spective nature, some missing data, and the 
involvement of only some colposcopy units, 
which although large and cover demograph-
ically different populations, may not provide 
fi ndings that accurately refl ect trends in the 
entire New Zealand population. 

The three clinics showed large vari-
ation particularly regarding trends in the 
numbers of CIN1. We have no clear expla-
nation of these trends. We acknowledge the 
quadrivalent HPV vaccine introduced in 
New Zealand, includes vaccination against 
types 6 and 11 which may cause low-grade 
but not high-grade abnormalities, and 
we have little information regarding the 
regional epidemiology of these virus types. 
It is of note that the denominator of the 
referral populations cannot be accurately 
described and the proportion of women 
with screen-detected abnormalities from 
each DHB that are referred to that clinic 
stratifi ed by age is undocumented. It is 
therefore diffi  cult to compare the trends 
seen in three different clinics. 

Referral patterns may vary between 
DHB and also over time. However, approx-
imately 10% of colposcopies nationwide 
are performed in private practice and 
it has stayed at this proportion over the 
years, hence it is unlikely to have infl u-
enced trends over time in our study.25
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Public colposcopy clinics in each DHB have 
remained the same for the duration of our 
study period.25 In addition, there have been 
no systematic changes that we are aware 
of that are likely to have changed referral 
patterns over this time. However, there is 
inter-observer variation in the reporting 
of cervical cytology and histology, which 
may infl uence histology fi ndings; this is 
somewhat refl ected in the differing positive 
predictive value of abnormal smears 
reported in different laboratories as seen in 
the NCSP monitoring reports.25

An important confounding variable is 
that screening rates for 20–25-year-olds 
have decreased between 2013 and 2017, 
nationally. Using the NCSP’s interactive 
screening coverage app,35 we are able to 
observe that from 2011 to 2017 there has 
been a decrease of 9.8% in three-yearly 
screening coverage, nationally. This 
decrease has not been uniform as screening 
rates remained relatively stable from 2010 
to 2015 (53,000–54,000 satisfactory cervical 
cytology samples per annum) but subse-
quently dropped to 51,000 per annum in 
2016 and dropped further to 48,000 per 
annum in 2017, nationally.25 Per DHB there 
has been a 5.5%, 6.7% and 9.9% decrease in 
screening coverage for Auckland, Waikato 
and Canterbury, respectively.35 These reduc-
tions in screening rates undoubtedly explain 
a proportion of the reductions we observed 
but are unlikely to explain the different 
reductions depending on CIN grade. Unfor-
tunately, we are unable to account for 
ethnicity-related changes in screening rates 
in young women. 

The population of women aged 20–24 
years has been steadily increasing in each of 
the DHBs during our study period,35 hence 
we can exclude the scenario of a decreasing 
population as a contributing reason for a 
decrease in the number of CIN lesions. 

HPV vaccination status was not known 
for a substantial proportion of women in 
our study across all years but especially for 
women referred prior to 2013. In addition, 
for women referred prior to 2013, a very 
low proportion were known to be vacci-
nated. Both reporting of vaccination status 
and the proportion of women who were 
vaccinated increased from 2013 onwards. 
However, missing vaccination status data, 

especially in earlier years, does limit the 
power of our analyses.

This study adds to the information 
describing the impact of the National HPV 
vaccination programme. Overall, the drop 
in cervical abnormalities in this age group 
have been modest. This is likely a result of 
relatively low HPV vaccination coverage 
in New Zealand, the limited time since the 
introduction of the vaccination programme, 
and type-specifi c coverage of the vaccine. 
A meta-analysis demonstrated the dose-re-
sponse link between vaccination coverage 
and the reduction in cervical disease.6 This 
is supported by studies showing that popu-
lations with a higher vaccination coverage 
such as Australia and Scotland show a 
reduction in cervical disease spanning 
all three CIN types.6,14,16 In contrast the 
impressive reduction of CIN3 or worse 
abnormalities is an indication of the effec-
tiveness of the vaccination programme in 
reducing the occurrence of these precan-
cerous abnormalities.

These data demonstrate that following 
the introduction of the HPV vaccination 
programme in 2008 there has been a subse-
quent marked decrease in young women 
with CIN3 or worse. As women under 25 
years with CIN2 are no longer routinely 
treated, this translates to a major reduction 
in the requirement for destructive cervical 
treatments in this age group. In time, a 
decrease in CIN3 is also likely to result in a 
reduction in the incidence of cervical cancer 
provided cervical screening rates can be 
maintained. From 2017, HPV vaccination 
became fully funded for males and females, 
aged 9—26.4 Also available from 2017 
onwards is a second-generation nonavalent 
HPV vaccine (Gardasil-9; Merck), which 
includes the addition of the next fi ve most 
prevalent oncogenic HPV types. Together, 
the seven high-risk types covered by this 
nonavalent vaccine are associated with 90% 
of cervical cancers, thus providing more 
benefi t than the quadrivalent vaccine. This 
should herald a greater reduction in the inci-
dence of cervical disease.36

It is of concern that, in this study, CIN3 or 
worse was observed in a higher proportion 
of Māori women compared to non-Māori 
women. In addition, the reduction in CIN3 
or worse does not appear to be shared 
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equally with Māori women. As the NCSP no 
longer recommends screening for women 
under age 25, this inequity can no longer 
be explored. It would appear essential that 
access to screening is prioritised for young 
Māori women and that, for screen eligible 
women, pre-invasive and invasive disease 
rates are carefully monitored. 

In conclusion, over time we observed a 
decreased number of CIN diagnoses with 
a particularly large drop in the number 

of CIN3/AIS/CGIN. However, compared to 
non-Māori women, Māori women having 
cervical biopsies are more likely to have 
CIN3 or worse and there was a smaller 
reduction in the total number of Māori 
women diagnosed with high-grade disease. 
We hypothesise that the overall decreases are 
largely due to the prevention of infections 
with HPV 16 and 18 as a result of HPV vacci-
nation. Further measures need to be taken to 
reduce inequities for New Zealand women.

Appendix Table 1: Histology results at National Women’s Health, Auckland City Hospital, (Auckland) 
per year for young women referred following an abnormal cervical cytology sample.

2013 2014 2015 2016 2017 Total % change 
2013–2017

No biopsy or unsatisfactory biopsy 69 47 36 50 40 242 -42%

Normal or benign* 51 47 27 43 38 206 -25%

CIN1/HPV 88 81 63 77 48 357 -45%

CIN2 29 31 27 20 13 120 -55%

CIN3/AIS/CGIN 37 30 28 26 17 138 -54%

>Stage 1a1 carcinoma 1 0 0 0 0 1 -100%

Total episodes 275 236 181 216 156 1,064 -43%

*Includes normal, cervicitis, inflammation only, squamous metaplasia.
Abbreviations: CIN1/HPV – cervical intraepithelial neoplasia grade 1 or human papillomavirus e� ect, CIN2 – cervical 
intraepithelial neoplasia grade 2, CIN3 – cervical intraepithelial neoplasia grade 3, AIS – adenocarcinoma in situ, 
CGIN – cervical glandular intraepithelial neoplasia.

Appendix

Appendix Table 2: Histology results at Waikato Hospital per year for young women referred following 
an abnormal cervical cytology sample.

2011 2012 2013 2014 2015 2016 2017 Total % change 
2011–2017

No biopsy or 
unsatisfactory 
biopsy

47 27 36 45 17 32 35 239 -26%

Normal or benign* 46 49 62 41 40 46 61 345 +33%

CIN1/HPV 37 25 32 27 17 31 35 204 -5%

CIN2 30 31 26 28 24 32 31 202 +3%

CIN3/AIS/CGIN 43 45 51 54 41 38 27 299 -37%

Stage 1a1 carcinoma 1 0 0 0 0 0 0 1 -100%

Total 204 177 207 195 139 179 189 1,290 -7%

*Includes normal, cervicitis, inflammation only, squamous metaplasia.
Abbreviations: CIN1/HPV – cervical intraepithelial neoplasia grade 1 or human papillomavirus e� ect, CIN2 – cervical 
intraepithelial neoplasia grade 2, CIN3 – cervical intraepithelial neoplasia grade 3, AIS – adenocarcinoma in situ, 
CGIN – cervical glandular intraepithelial neoplasia.
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Appendix Table 3: Histology results at Christchurch Women’s Hospital per year for young women 
referred following an abnormal cervical cytology sample.

2011 2012 2013 2014 2015 2016 2017 Total % change 
2011–2017

No biopsy or 
unsatisfactory biopsy

19 20 12 13 6 10 16 96 -16%

Normal or benign* 15 16 14 12 18 22 15 112 0%

CIN1/HPV 119 147 120 119 102 116 94 817 -21%

CIN2 61 78 59 59 56 91 54 458 -11%

CIN3/AIS/CGIN 122 148 91 92 70 56 39 618 -68%

Invasive 
adenocarcinoma

1 0 0 0 0 0 0 0 -100%

Stage 1a1 carcinoma 0 1 0 0 0 0 0 1 0%

>Stage 1a1 
carcinoma

1 0 2 0 0 0 0 3 -100%

Total episodes 338 410 298 295 252 295 218 2,106 -36%

*Includes normal, cervicitis, inflammation only, squamous metaplasia.
Abbreviations: CIN1/HPV – cervical intraepithelial neoplasia grade 1 or human papillomavirus e� ect, CIN2 – cervical 
intraepithelial neoplasia grade 2, CIN3 – cervical intraepithelial neoplasia grade 3, AIS – adenocarcinoma in situ, 
CGIN – cervical glandular intraepithelial neoplasia.

Appendix Table 4: Histology results for young Māori versus non-Māori women* referred following an 
abnormal cervical cytology sample.

2013 2014 2015 2016 2017 Total % change 
2013–2017

No biopsy or 
unsatisfactory biopsy

Māori 15 11 11 15 7 59 -53%

Non-Māori 99 90 48 74 76 387 -23%

Normal or benign^ Māori 17 11 10 17 20 75 +18%

Non-Māori 108 82 72 89 90 441 -17%

CIN1/HPV Māori 31 26 21 23 13 114 -58%

Non-Māori 182 165 149 194 159 849 -13%

CIN2 Māori 11 12 11 22 11 67 0%

Non-Māori 83 93 91 108 83 458 0%

CIN3/AIS/CGIN Māori 27 16 17 25 18 103 -33%

Non-Māori 118 134 114 90 61 517 -48%

>1a invasive 
carcinoma

Māori 0 0 0 0 0 0 0%

Non-Māori 3 0 0 0 0 3 -100%

Total Māori 101 76 70 102 69 418 -32%

Non-Māori 593 564 474 555 469 2,655 -21%

*Excludes women where ethnicity was unknown (n=258) ^ Includes normal, cervicitis, inflammation only, squamous 
metaplasia.
Abbreviations: CIN1/HPV – cervical intraepithelial neoplasia grade 1 or human papillomavirus e� ect, CIN2 – cervical 
intraepithelial neoplasia grade 2, CIN3 – cervical intraepithelial neoplasia grade 3, AIS – adenocarcinoma in situ, 
CGIN – cervical glandular intraepithelial neoplasia.
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ferred following an abnormal cervical cytology sample (2013–2017) by ethnicity.*

*Excludes n=258 women where ethnicity was unknown and n=1,191 where smoking status was unknown.
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Outcomes a� er ST-elevation 
myocardial infarction 

presentation to hospitals 
with or without a routine 

primary percutaneous 
coronary intervention 

service (ANZACS-QI 46)
Simon Lee, Rory Miller, Mildred Lee, Harvey White, Andrew J Kerr

When a patient presents with an 
ST-elevation myocardial infarction 
(STEMI), acute reperfusion ther-

apy by either acute percutaneous coronary 
intervention (primary PCI) or fi brinolysis 
improves outcomes.1,2 When it can be per-
formed in a timely fashion primary PCI is the 
preferred approach;3 however, in all other 
cases current guidelines from the Europe-
an Society of Cardiology and the American 
Heart Association advocate that fi brinolysis 

followed by early PCI is the recommended 
strategy for STEMI patients with symp-
tom onset less than 12 hours who cannot 
be transferred to undergo PCI within 120 
minutes.3,4 This recommendation is refl ected 
in local guidelines from the New Zealand 
Branch of the Cardiac Society of Australia 
and New Zealand (CSANZ)5 and the National 
Out-of-Hospital STEMI Pathway co-devel-
oped by the National Cardiac Network and 
New Zealand ambulance services.6 The 

ABSTRACT
AIM: Primary percutaneous coronary intervention (PCI) is the optimal reperfusion strategy to manage 
ST-elevation myocardial infarction (STEMI). Where timely primary PCI cannot be achieved, an initial 
pharmacological reperfusion strategy is recommended with subsequent transfer to a PCI-capable hospital. 
The study aim was to assess STEMI outcomes according to the interventional capability of the New Zealand 
hospital to which patients initially present. 

METHODS: Nine thousand four hundred and eighty-eight New Zealand patients, aged 20–79 years, 
admitted with STEMI to a public hospital were identified. Patients were categorised into three groups —
metropolitan hospitals with all-hours access to primary PCI (routine primary PCI cohort), metropolitan 
hospitals without routine access to PCI, and rural hospitals. The primary outcome was all-cause mortality. 
Secondary outcomes were major adverse cardiac events (MACE) and major bleeding. 

RESULTS: Invasive coronary angiography was more frequent in the routine primary PCI cohort compared to 
metropolitan hospitals without routine access to PCI and rural hospitals (90.6 vs 83.0 vs 85.0% respectively; 
p<0.001) and occurred more commonly on the day of admission (78.9 vs 28.7 vs 25.7% respectively; 
p<0.001). There were no di� erences in multivariable adjusted all-cause mortality, MACE or major bleeding 
between patients admitted to any of the hospital groupings. 

CONCLUSION: Outcomes a� er STEMI in New Zealand are similar regardless of the interventional capability 
of the hospital where they first present. 
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CSANZ guidelines further note that all STEMI 
patients with successful reperfusion via fi bri-
nolysis should be transferred to a PCI-capa-
ble hospital for rescue PCI if appropriate, or 
invasive coronary angiography ±PCI within 
3–24 hours after fi brinolytic therapy. 

There are 47 public hospitals that receive 
STEMI patients in New Zealand, but only 
nine of these have round-the-clock access 
to interventional cardiac catheterisation 
laboratories allowing participation in a 
routine primary PCI service.7 When acute 
reperfusion is considered, each of the 38 
remaining hospitals and their ambulance 
service, without local access to primary PCI, 
must decide whether to pursue a reper-
fusion strategy of primary PCI (via transfer 
to a PCI capable hospital without fi brino-
lysis), or an approach of fi brinolysis by 
pre-hospital providers or the in-hospital 
team, followed by a transfer to a PCI-ca-
pable hospital for further defi nitive PCI.8

This is often termed the ‘pharmaco-invasive’ 
strategy.9,10 These 38 remaining hospitals 
can be grouped according to their level of 
service provision into metropolitan hospitals 
without routine PCI, and rural hospitals. 
While two of the metropolitan hospitals, 
Tauranga and Nelson, without routine PCI 
have a “mixed” service with limited primary 
PCI availability on certain times and days 
of the week only, the others have no on-site 
interventional service. The hospitals without 
local PCI capability predominantly serve 
regional or rural communities.11 Rural 
hospitals specifi cally differ from the metro-
politan hospitals with or without routine 
access to PCI, in that they are predominately 
staffed by generalist doctors and nurses 
without any local specialist support12–14

and have limited access to both basic 
and advanced diagnostic tests as well as 
resources such as acute cardiac care unit 
facilities.15 The potential for both variation 
in clinical practice and varying thresholds 
for angiography referral, together with 
the greater delays to invasive coronary 
angiography in patients requiring transfer 
for angiography might adversely affect 
outcomes following STEMI in these patients.

The aim of this observational cohort study 
was to assess the outcomes for patients 
with STEMI according to whether they fi rst 
present to a metropolitan hospital with 

a routine all-hours primary PCI service, 
a metropolitan hospital without routine 
primary PCI, or to a rural hospital. 

Methods
Patient cohorts and data collection

The All New Zealand Acute Coronary 
Syndrome Quality Improvement 
(ANZACS-QI) programme is a clinician-led 
initiative which aims to advocate for 
appropriate management of acute coronary 
syndrome (ACS) patients and to close the 
gap between evidence-based treatment 
and daily clinical practice.16 Data sources 
for the ANZACS-QI programme include 
the ANZACS-QI registry which collects 
an in-depth dataset on the limited subset 
of ACS patients who have a coronary 
angiogram (approximately 60% of all ACS 
patients nationwide), and the National 
administrative datasets which collects 
limited data for all hospitalisations for ACS 
and its sub-types recorded using the Inter-
national Statistical Classifi cation of Diseases 
and Related Health Problem (ICD10) coding 
as well as coronary procedure codes. A prin-
ciple strength of the National datasets are 
that they collect standardised demographic 
and clinical data for all New Zealand resi-
dents who are admitted to public hospitals.16

To report the burden of non-cardiac 
comorbidity, we modifi ed the Charlson 
comorbidity index17 by excluding congestive 
heart failure. Data from the ANZACS-QI 
registry has been used to validate the 
accuracy of the National administrative 
dataset ACS sub-types (STEMI, NSTEMI, UA) 
and procedure codes.18From the National 
datasets, we identifi ed all confi rmed STEMI 
cases in New Zealand resident patients 
between 20–79 years of age who presented 
to a New Zealand public hospital between 
November 2011–November 2016. Both 
primary and secondary STEMI diagnostic 
codes were used. For this analysis we used 
only the fi rst admission with a STEMI 
during the time period. This search method 
was validated against the ANZACS-QI 
registry to ensure accuracy.18 Post-STEMI 
mortality, hospitalisation and medication 
dispensing data were individually linked 
from mortality and pharmaceutical collec-
tions.19 Secondary prevention medications 
dispensed within three months of hospital 
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discharge are reported. Appendix Table 1 
shows the types of data collected in these 
respective databases. 

Patients who present with STEMI can 
be rapidly transferred between hospitals 
to undergo appropriate management. 
We thus applied a previously validated 
process to “bundle” ACS hospitalisations to 
ensure a temporally continuous admission 
under a single index admission episode of 
care.20 Patients were divided depending on 
the local STEMI services provided by the 
hospital that fi rst received the patient. 

Patients 80 years and older were excluded. 
They are a heterogenous group that 
contribute to a minority of cases (6.1–6.5%), 
often have comorbidity requiring more indi-
vidualised treatment decisions, and have 
disproportionately high rates of mortality 
(19.8–75%).21–25

Hospital cohorts
Hospitals were divided into three different 

cohorts with differing STEMI management 
policies. They were—metropolitan hospitals 
with routine all-hours access to primary 
PCI service for STEMI (“routine primary 
PCI” cohort), metropolitan hospitals that do 
not provide a routine primary PCI service 
(“metropolitan without routine PCI” cohort) 
and mostly provide a pharmaco-invasive 
strategy (two of these hospitals, Tauranga 
and Nelson, provide primary PCI at certain 
times and days of the week) and rural 
hospitals that also predominately pursue a 
pharmaco-invasive strategy. These hospital 
groupings are supported by ANZACS-QI 
registry data over a similar time period 
that confi rms the dominant management 
strategies for each cohort (Appendix Table 
2). A list of New Zealand hospitals with and 
without access to routine all-hours primary 
PCI services are listed in Appendix Table 3.

STEMI management pathways
Patients were managed according to 

prevailing guidelines.5,6 Patients who 
presented with STEMI who were clini-
cally eligible for acute reperfusion therapy 
received either primary PCI or fi brinolysis. 
Those with a delayed presentation of greater 
than 12 hours of symptoms, or in whom 
acute reperfusion was considered clinically 
inappropriate due to comorbidities received 
medical therapy only. Those undergoing 
primary PCI received a loading dose of 

anti-platelet medications and proceeded to 
the cardiac catheterisation laboratory for 
invasive coronary angiography and PCI. 
Patients undergoing the pharmaco-invasive 
approach typically received a loading dose 
of aspirin or another anti-platelet agent and 
received pharmacological fi brinolysis with 
bolus intravenous tenecteplase. Patients 
were then routinely transferred to another 
hospital with PCI capabilities in order to 
receive an early invasive coronary angiog-
raphy and PCI if appropriate. Patients who 
underwent fi brinolysis which resulted in 
less than 50% resolution of the elevated ST 
segment at 60 minutes after fi brinolysis, 
or recurrence of ST elevation, or ongoing 
ischemic symptoms, or continuing haemo-
dynamic instability were defi ned as failed 
fi brinolysis and were urgently transferred 
for rescue PCI. 

Clinical end points and definitions
Outcomes were available from hospital 

admission to the end of 2017, to ensure each 
patient had a minimum possible follow-up 
of one year. The primary outcome measured 
was all-cause mortality. The two secondary 
outcomes were 1) a composite of all major 
adverse cardiac events (MACE), comprising 
of a composite of all-cause mortality, 
myocardial re-infarction, ischaemic or haem-
orrhagic stroke and new heart failure, and 2) 
the rate of fatal and non-fatal major bleeding. 

Re-infarction, ischaemic stroke, hemor-
rhagic stroke and heart failure were defi ned 
by their respective ICD-10 defi nitions. Fatal 
and non-fatal major bleeding were defi ned 
by the ICD-10 code for “fatal bleeding”, 
a primary ICD-10 code for bleeding or 
a secondary ICD-10 code for bleeding 
requiring transfusion.

Statistical analysis
Categorical variables were summarised 

as frequency and percentage. Pearson’s 
chi-square test was used to compare different 
types of hospitals. Continuous variables were 
presented as mean and standard deviation 
(SD) and/or median with interquartile range 
(IQR), and the comparisons between types 
of hospitals were done using nonparametric 
Mann-Whitney U test as the continuous data 
was not normally distributed. 

Cox proportional hazard regression models 
were constructed to estimate the hazard 
ratios and 95% confi dence interval for the 
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outcomes after ensuring that the assumption 
of proportional hazards was met.

All P-values reported were two tailed and 
a P-value <0.05 was considered signifi cant. 
Data were analysed using SAS statistical 
package, version 9.4 (SAS Institute, Cary, 
NIC). Outcomes were displayed using 
Kaplan-Meier survival curves using R Studio.

Ethics approval
ANZACS-QI is part of the wider Vascular 

Informatics Using Epidemiology and the Web 
(VIEW) study. The VIEW study was approved 
by the Northern Region Ethics Committee 
in 2003 (AKY/03/12/314), with subsequent 
amendments to include the ANZACS-QI 
registries, and with annual approvals by the 
National Multi-region Ethics Committee since 
2007 (MEC07/19/EXP). 

Results
We identifi ed 13,265 records from patients 

that presented with a STEMI to a New 
Zealand hospital between 1 November 2011 
to 30 November 2016. Of these, 201 records 
were non-New Zealand residents, 39 had 
missing socioeconomic data and 2,955 were 
outside the stated age bracket of 20–79 
years old. Five hundred and eighty-two 
records were for patients identifi ed to have 
presented with a repeated STEMI episode 
during the study period. Thus, a total of  9,488 
eligible patients participated in the study. 

Six thousand one hundred and seven-
ty-nine participants fi rst presented to a 
metropolitan hospital providing a routine 
all-hours primary PCI service (routine 
primary PCI cohort), 2,801 participants fi rst 
presented to a metropolitan hospital that 
does not provide a routine primary PCI 
service (metropolitan without routine PCI 
cohort) and 508 participants fi rst presented 
to a rural hospital that does not provide a 
routine primary PCI service (rural hospital 
cohort). 

Baseline characteristics (Table 1)
Patients presenting to the metropolitan 

without routine PCI and rural hospital 
cohort were older, more likely to be female 
and of Māori ethnicity than patients 
presenting to a routine primary PCI hospital. 

The hospitals without access to a routine 
primary PCI service received a larger 
proportion of patients who lived in socio-
economically deprived areas. 32.0% of 

patients in the metropolitan without routine 
PCI cohort and 28.4% patients in the rural 
hospital cohort were from the most deprived 
quintile (NZ Dep13, 9–10) compared to 
22.8% of patients in the routine primary 
PCI cohort. The reciprocal was also true 
where a larger proportion of patients from 
the most affl  uent quintile (NZDep13, 1–2) 
were initially seen in hospitals of the routine 
primary PCI cohort. 

Prior cardiovascular disease, myocardial 
infarction, congestive heart failure, PCI and 
the modifi ed non-cardiac Charlson comor-
bidity score17 were comparable among the 
three hospital cohorts. The prevalence of 
prior CABG was slightly higher within the 
metropolitan without routine PCI cohort 
(p=0.045).

Coronary procedures and timing 
(Table 2)

Eight thousand three hundred and 
fi fty-two (88%) of the 9,488 study partic-
ipants proceeded for invasive coronary 
angiography. More patients in the routine 
primary PCI hospital cohort had angi-
ography during their admission (90.6%) 
compared to the metropolitan hospital 
without routine PCI cohort (83.0%), and 
rural hospital cohort (85.0%) (p<0.001). Of 
those that proceeded for invasive coronary 
angiography during the index admission, 
91.6% of patients in the routine primary PCI 
cohort received PCI or CABG surgery during 
their index admission compared to 80.0% 
of patients in the metropolitan hospital 
without routine PCI cohort, and 79.6% in the 
rural hospital cohort (p<0.001). 

Of those undergoing angiography, more 
patients presenting to a routine primary PCI 
hospital (78.9%) received invasive coronary 
angiography within the fi rst 24 hours of 
presentation than those to a metropolitan 
hospital without routine PCI (28.7%), or a 
rural hospital (25.7%) (p<0.001). Only 13.2% 
of patients presenting to a routine primary 
PCI hospital had angiography 24–72 hours 
after presentation compared to 42.0% of 
those presenting to a metropolitan without 
routine PCI hospital, and 46.3% of those 
to a rural hospital. 7.9% of patients in the 
routine PCI hospital cohort had invasive 
coronary angiography beyond 72 hours after 
presentation compared to 29.3% and 28.0% 
of the metropolitan without routine PCI, and 
rural hospital cohorts. 
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Table 1: Baseline patient characteristics.  

Total
(N=9,488)
(% of total)

Routine 
primary PCI
(n=6,179)
(% of group)

Metropolitan 
without routine 
PCI (n=2,801)
(% of group)

Rural hospital
(n=508)
(% of group)

P-value

Age group, years
<40
40–<50
50–<60
60–<70
70–<80

270 (2.9)
1,130 (11.9)
2,492 (26.3)
2,976 (31.4)
2,620 (27.6)

203 (3.3)
786 (12.7)
1,679 (27.2)
1,929 (31.2)
1,582 (25.6)

59 (2.1)
291 (10.4)
694 (24.8)
889 (31.7)
868 (31.0)

8 (1.6)
53 (10.4)
119 (23.4)
158 (31.1)
170 (33.5)

<.001

Age, years
Mean (SD)
Median (IQR)

61.5 (10.9)
63 (54–70)

60.9 (11.0)
62 (53–70)

62.6 (10.7)
64 (55–71)

63.2 (10.6)
64 (55.5–72)

<.001

Sex 
Male
Female

6,898 (72.7)
2,590 (27.3)

4,611 (74.6)
1,568 (25.4)

1,930 (68.9)
871 (31.1)

357 (70.3)
151 (29.7)

<.001

Ethnicity
Māori
Pacific
Indian
Asian
European
Other/unknown

1,198 (12.6)
467 (4.9)
416 (4.4)
237 (2.5)
7,061 (74.4)
109 (1.1)

655 (10.6)
425 (6.9)
392 (6.3)
216 (3.5)
4,400 (71.2)
91 (1.5)

480 (17.1)
38 (1.4)
20 (0.7)
18 (0.6)
2,235 (79.8)
10 (0.4)

63 (12.4)
4 (0.8)
4 (0.8)
3 (0.6)
426 (83.9)
8 (1.6)

<.001

NZ Dep13*
1–2
3–4
5–6
7–8
9–10

1,477 (15.6)
1,579 (16.6)
1,796 (18.9)
2,188 (23.1)
2,448 (25.8)

1,185 (19.2)
1,058 (17.1)
1,176 (19.0)
1,352 (21.9)
1,408 (22.8)

253 (9.0)
446 (15.9)
513 (18.3)
693 (24.7)
896 (32.0)

39 (7.7)
75 (14.8)
107 (21.1)
143 (28.2)
144 (28.4)

<.001

Coexisting conditions

Prior CVD 1,992 (21.0) 1,262 (20.4) 625 (22.3) 105 (20.7) 0.124

Prior MI 1,076 (11.3) 683 (11.1) 336 (12.0) 57 (11.2) 0.426

Prior CHF or use of loop diuretics in the previous six 
months 

687 (7.2) 434 (7.0) 212 (7.6) 41 (8.1) 0.496

Modified non-cardiac Charlson score
0
1–2
3+

7,895 (83.2)
1,217 (12.8)
376 (4.0)

5,153 (83.4)
774 (12.5)
252 (4.1)

2,328 (83.1)
374 (13.4)
99 (3.5)

414 (81.5)
69 (13.6)
25 (4.9)

0.385

Previous cardiac procedure

Prior CABG 35 (0.4) 17 (0.3) 17 (0.6) 1 (0.2) 0.045

Prior PCI 263 (2.8) 161 (2.6) 93 (3.3) 9 (1.8) 0.060

SD = standard deviation; IQR = inter-quartile range; NZ Dep 13 = New Zealand Index of Deprivation 2013 (* = higher score = more deprived); CVD = 
cardiovascular disease; MI = myocardial infarction; CHF = congestive heart failure; CABG = coronary artery bypass surgery; PCI = percutaneous coronary 
intervention. 
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Table 2: Angiography, percutaneous coronary intervention (PCI) and coronary artery bypass grafting (CABG) time intervals and rates of 
medical therapy. 

Total
(N=9,488)
(% of total)

Routine primary 
PCI 
(n=6,179)
(% of group)

Metropolitan 
without routine 
PCI (n=2,801)
(% of group)

Rural hospital
(n=508)
(% of group)

P-value

Angiogram during index admission 8,352 (88.0) 5,595 (90.6) 2,325 (83.0) 432 (85.0) <.001

PCI during index admission 6,780 (71.5) 4,807 (77.8) 1,667 (59.5) 306 (60.2) <.001

CABG during index admission 551 (5.8) 320 (5.2) 193 (6.9) 38 (7.5) 0.002

Secondary prevention medication post 
discharge
Aspirin
P2Y12 inhibitor 
DAPT
Statin
ACEi/ARB
Beta-blocker
Spironolactone

n=8,775

8,252 (94.0)
7,250 (82.6)
7,029 (80.1)
8,231 (93.8)
7,086 (80.8)
7,805 (89.0)
596 (6.8)

n=5,708

5,403 (94.7)
4,772 (83.6)
4,632 (81.1)
5,363 (94.0)
4,680 (82.0)
5,059 (88.6)
382 (6.7)

n=2,595

2,404 (92.6)
2,110 (81.3)
2,036 (78.5)
2,432 (93.7)
2,047 (78.9)
2,325 (89.6)
175 (6.7)

n=472

445 (94.3)
368 (78.0)
361 (76.5)
436 (92.4)
359 (76.1)
421 (89.2)
39 (8.3)

0.002
0.001
0.002
0.383
<0.001
0.423
0.425

Hemorrhagic stroke during index 
admission

37 (0.39) 14 (0.23) 21 (0.75) 2 (0.39) 0.001

Subgroup analysis of those who under-
went coronary angiogram

Total
(N=8,352)
(% of total)

(n=5,595)
(% of group)

(n=2,325)
(% of group)

(n=432)
(% of group)

Admission to angiogram (days)
0
1–2
3+

5,190 (62.1)
1,913 (22.9)
1,249 (15.0)

4,413 (78.9)
737 (13.2)
445 (7.9)

666 (28.7)
976 (42.0)
683 (29.3)

111 (25.7)
200 (46.3)
121 (28.0)

<.001

Subgroup analysis of those who under-
went inpatient PCI

Total
(N=6,780)
(% of total)

(n=4,807)
(% of group)

(n=1,667)
(% of group)

(n=306)
(% of group)

Admission to PCI (days)
0
1–2
3+

4,604 (67.9)
1,336 (19.7)
840 (12.4)

3,983 (82.9)
532 (11.1)
292 (6.1)

528 (31.7)
667 (40.0)
472 (28.3)

93 (30.4)
137 (44.8)
76 (24.8)

<.001

Subgroup analysis of those who under-
went inpatient CABG

Total
(N=551)
(% of total)

(n=320)
(% of group)

(n=193)
(% of group)

(n=38)
(% of group)

Admission to CABG (days)
0
1–2
3+

23 (4.2)
56 (10.2)
472 (85.7)

21 (6.6)
44 (13.8)
255 (79.7)

2 (1.0)
9 (4.7)
182 (94.3)

0 (0)
3 (7.9)
35 (92.1)

<.001

PCI = percutaneous coronary intervention; CABG = coronary artery bypass surgery; P2Y12 inhibitor = P2Y12 receptor blocker (clopidogrel, ticagrelor, 
prasugrel); DAPT= dual antiplatelet therapy; ACEi = angiotensin-converting-enzyme inhibitors, ARB = angiotensin II receptor blockers. 
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Secondary prevention medications 
dispensed post-discharge (Table 2)

The dispensing of secondary prevention 
medications was high across groups but 
with a slightly lower use of anti-platelet 
agents and ACEI/ARBs in the non-routine 
primary PCI groups. 

Outcomes (Figures 1,2 and Table 3)
The average follow-up duration for 

all-cause mortality, was 3.03 years. The 
all-cause mortality, MACE and major 
bleeding outcomes are shown using Kaplan 
Maier survival plots in Figures 1 and 2. The 
Kaplan-Maier mortality at one and three 
years was 11.7% and 16.6% for patients 
presenting to the metropolitan with routine 
PCI cohort, 12.2% and 16.2% for metro-
politan hospitals without routine PCI and 
12.6% and 18.7% for rural hospitals.

The Kaplan-Maier MACE at one and three 
years was 22.0% and 30.1% for patients 
presenting to the metropolitan with routine 
PCI cohort, 24.4% and 31.9% for metro-
politan hospitals without routine PCI and 
21.5% and 31.0% for rural hospitals.

The Kaplan-Maier major bleeding at one 
and three years was 6.9% and 8.6% for 
patients presenting to the metropolitan with 
routine PCI cohort, 7.5% and 9.1% for metro-
politan hospitals without routine PCI and 
5.5% and 7.1% for rural hospitals.

After adjusting for age, sex, ethnicity, 
deprivation score, modifi ed Charlson score 
and prior CVD, there were no differences in 
outcomes for patients admitted to each of 
the three hospital groups (Table 3). 

Discussion
This nationwide, real-world study 

describes the interventional management 
and outcomes for all hospitalised STEMI 
patients in New Zealand according to the 
interventional capability of the hospitals 
to which they were fi rst admitted. Patients 
presenting fi rst to a routine primary PCI 
capable hospital, as opposed to a metro-
politan without routine PCI, or a rural 
hospital, received slightly higher overall 
rates of coronary angiography and revascu-
larisation and received these more quickly. 
Of those treated with PCI who presented 

Figure 1: All-cause mortality.
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Figure 2: A) All-cause mortality/non-fatal MI/HF/stroke (MACE); B) fatal/non-fatal bleeding. 
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Table 3: Outcomes. 

All-cause mortality

# events/N HR (95% CI) P-value

Unadjusted
Routine primary PCI
Metropolitan without routine PCI
Rural hospital

1,084/6,179
514/2,801
103/508

Reference
1.05 (0.95–1.17)
1.16 (0.95–1.42)

-
0.366
0.157

Adjusted 
Routine primary PCI
Metropolitan without routine PCI
Rural hospital

Reference
0.96 (0.86–1.06)
0.99 (0.81–1.21)

-
0.403
0.903

 All-cause mortality/non-fatal MI/HF/stroke

# events/N HR (95% CI) P-value

Unadjusted
Routine primary PCI
Metropolitan without routine PCI
Rural hospital

1,942/6,179
951/2,801
169/508

Reference
1.10 (1.02–1.19)
1.05 (0.89–1.22)

-
0.015
0.583

Adjusted 
Routine primary PCI
Metropolitan without routine PCI
Rural hospital

Reference
1.01 (0.93–1.10)
0.92 (0.79–1.08)

-
0.786
0.308

Fatal/non-fatal bleeding

# events/N HR (95% CI) P-value

Unadjusted
Routine primary PCI
Metropolitan without routine PCI
Rural hospital

561/6,179
266/2,801
38/508

Reference
1.05 (0.91–1.21)
0.81 (0.58–1.13)

-
0.517
0.208

Adjusted 
Routine primary PCI
Metropolitan without routine PCI
Rural hospital

Reference
1.01 (0.86–1.17)
0.77 (0.55–1.07)

-
0.943
0.123

Adjusted by age (continuous), sex, ethnicity, NZDep13, Modified Charlson non-cardiac comorbidities, prior CVD.
# events = number of events; CI = confidence interval; PCI = percutaneous coronary intervention; MI = myocardial 
infarction; HF = congestive heart failure.

fi rst to a routine primary PCI capable 
hospital, nearly four in fi ve received PCI on 
the day of admission, compared to a quarter 
of those presenting to other hospitals. 
Despite the differences in management, 
all clinical outcomes over a mean of three 
years follow-up did not differ between 
patients presenting to each of the three 
hospital groupings. 

E� icacy of reperfusion strategies
This fi nding is congruent with previous 

literature examining different STEMI 
management strategies. Patients who are 
reperfusion candidates presenting with 
STEMI to New Zealand hospitals providing 
all-hours routine primary PCI services 
proceed for invasive coronary angiography 
with an aim for performing primary PCI. 
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Reperfusion candidates presenting with 
STEMI to hospitals without local PCI facil-
ities are transferred to receive primary PCI 
where possible. However, in most cases 
a transfer cannot be completed within an 
appropriate time period (120 minutes) and 
patients then are administered fi brino-
lytic therapy as the immediate reperfusion 
strategy prior to transfer to a hospital with 
PCI facilities for invasive coronary angi-
ography ± PCI. This strategy is commonly 
called the pharmaco-invasive approach.9,10

Over the preceding decades, it has been 
established that primary PCI delivers 
superior outcomes compared to pharmaco-
logical fi brinolysis monotherapy.26 However, 
despite the delay in accessing PCI inherent 
within the pharmaco-invasive approach, 
there is similar effi  cacy to primary PCI. In a 
registry study from the Mayo Clinic STEMI 
network comparing the rates of all-cause 
mortality between patients undergoing 
the pharmaco-invasive approach versus 
primary PCI, showed that the rates of 
early and late mortality were comparable 
between the two strategies.27 In a study from 
the University of Ottawa Heart institute 
regional STEMI system which employs a 
policy of primary PCI for patients presenting 
within a 90km radius of the PCI centre and 
a pharmaco-invasive strategy for those 
outside this limit28 displayed the rates of 
mortality, stroke or reinfarction were no 
different between the two strategies. The 
landmark Strategic Reperfusion Early After 
Myocardial Infarction (STREAM) trial29

assigned STEMI patients to undergo primary 
PCI versus fi brinolysis with transfer to a PCI 
capable hospital for a coronary angiography 
within 6–24 hours. The rate of the 30-day 
primary endpoint, a composite of death, 
shock, CHF and reinfarction, was similar 
among both groups. Other studies have 
noted similar fi ndings.30–33 Lastly, a meta-
analysis consisting of studies up to 2017 34

have concluded there is no difference in 
short-term and long-term mortality between 
the two reperfusion strategies as long as 
symptom onset to device time in primary 
PCI did not exceed 200 minutes. 

Timing of angiography
A prominent fi nding in our results is the 

delay in proceeding for angiography for 
patients presenting to rural and metro-
politan hospitals with no routine PCI 

available. 28.7% of metropolitan hospitals 
without PCI, and 25.7% of the rural hospital 
cohort were able to access invasive angiog-
raphy within 24 hours. This contrasts with 
78.9% of patients who presented to hospitals 
providing routine primary PCI proceeding to 
invasive angiography within 24 hours.

The New Zealand Cardiac Clinical Network 
and the Ministry of Health recommend 
a “three-day door-to-catheter target” for 
all acute coronary syndrome (including 
unstable angina, NSTEMI and STEMI) admis-
sions.35 The Cardiac Society of Australia 
and New Zealand recommends all STEMI 
patients with successful reperfusion via 
fi brinolysis should be transferred to a PCI 
capable hospital for cardiac catherisation 
within 24 hours after fi brinolytic therapy.5

While our study was unable to determine 
when the transfer to a PCI centre took place, 
it showed that only one-quarter of patients 
who present to a rural or metropolitan 
hospital with no routine primary PCI had 
angiography within this 24-hour window. 
This fi nding is similar to a nationwide 
audit in 2012 that showed 22% of patients 
presenting with STEMI to non-interventional 
hospitals received routine angiography 
within 24 hours.20 Nearly one-third of 
patients who present to a rural or metro-
politan hospital with no routine primary PCI 
were awaiting cardiac catheterisation more 
than 72 hours post-STEMI. 

Delays in in receiving angiography 
primarily refl ect shortfalls in processes to 
ensure early transfer of patients to an inter-
ventional hospital together with appropriate 
prioritisation on arrival. This has previ-
ously been noted in a New Zealand study 
which reported that patients are more likely 
to wait longer for cardiac catherisation in 
districts without interventional facilities 
after ACS.35 New Zealand has a small and 
geographically dispersed population with 
smaller regional and rural centres. These 
hospitals do not have the concentration of 
healthcare resources and specialist care as 
seen in hospitals with a routine primary 
PCI service. Instead, metropolitan hospitals 
without routine primary PCI and rural 
hospitals are more likely to be served by 
general physicians in metropolitan hospitals 
or generalist rural hospital doctors in rural 
hospitals13 leading to a range of inter-phy-
sician differences in the threshold for 
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referrals, delays in transfer and proceeding 
for cardiac catherisation. Reduced rates 
of investigations (eg, ETT, CT scans) for 
geographically isolated areas has been 
demonstrated previously in New Zealand.36,37

The optimal management of STEMI involves 
prompt inter-disciplinary and inter-regional 
co-operation and co-ordination among 
frontline ambulance staff, helicopter crews, 
STEMI co-ordinators, rural nurses, general 
practitioners, general and emergency 
physicians, cardiac catherisation laboratory 
staff and interventional cardiologists. Any 
misaligned communication or expecta-
tions within this chain of care results in 
prolonged times from fi rst medical contact 
to crossing of the coronary occlusion or 
stenosis with a wire. It has been recognised 
that it is essential to implement standardised 
pathways for management to reduce uncer-
tainty and inequality nationwide. This has 
resulted in the New Zealand out-of-hospital 
STEMI pathway in 2016.6

Di� erences in rates of angiography 
and revascularisation

There were lower rates of invasive 
coronary angiography in patients presenting 
to hospitals without routine primary PCI 
services. Patients in these cohorts were 
slightly less likely to receive invasive 
coronary angiography during their 
admission, with 83–85% proceeding for 
cardiac catheterisation compared to 90.6% 
of patients presenting to hospitals providing 
a routine all-hours primary PCI service. This 
may be contributed by the different baseline 
characteristics of the three cohorts, in 
particular the older age of the non-routine 
PCI hospital cohorts. Among patients who 
did have a diagnostic angiogram, the gap for 
revascularisation was even greater; 91.6% 
of these patients in the routine primary 
PCI group received revascularisation by 
either PCI or CABG during their index 
admission compared to 80.0% of patients 
in the metropolitan hospitals without 
routine PCI cohort and 79.6% in the rural 
hospital groups. This is likely in part due to 
a higher rate of non-obstructive coronary 
artery disease in those already treated with 
fi brinolytic therapy, which may have lysed 
the thrombus who therefore do not need 
revascularisation.38

Rural-urban di� erences
Although we have primarily created 

hospital cohorts based on STEMI 
management capabilities, these groups also 
represent a rural-urban divide. Hospitals 
providing routine primary PCI are located 
within the largest metropolitan centres, 
whereas hospitals of the non-routine PCI 
cohorts are in regional urban areas and 
rural communities. We previously reported 
that ≥80% of patients with STEMI who 
lived in predominantly rural district health 
boards (DHBs) received pharmaco-in-
vasive therapy.39 Patients who presented 
to metropolitan hospitals without routine 
PCI and rural hospitals were more likely 
to be older, female, from a more deprived 
socioeconomic quintile and of Māori or 
European ethnicity. After adjustment, there 
were no signifi cant differences in outcomes 
between patients initially presenting to a 
rural compared with a routine primary PCI 
hospital. This is congruent with previous 
Australian40 and Chinese studies41 which 
found that there was no difference in 
mortality post STEMI between metro-
politan and rural regions. This study shows 
that great progress has been made in New 
Zealand over the last two decades with a 
closing of the gap, especially for mortality, 
in outcomes and access to intervention 
between hospitals with PCI and those with-
out.42It is a concern that patients presenting 
to non-primary PCI hospitals tended to 
have greater levels of socioeconomic depri-
vation. Delays in angiography associated 
with location of care and socioeconomic 
status have been demonstrated previously 
in a study in the US.43 Most other studies 
have examined the broader topic of acute 
coronary syndrome, with varied fi ndings. 
In Canada, patients who presented with ACS 
from non-metropolitan areas were less likely 
to receive cardiac catheterisation within one 
day and those from the lowest income area 
within non-metropolitan areas were less 
likely to have a coronary angiogram within 
seven days compared to their more affl  uent 
counterparts living in metropolitan areas.44

Also, women from poor-income neighbour-
hoods were associated with a poorer odds of 
having coronary angiography and a higher 
mortality within 30 days.45 In contrast, a 
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study in Australia found that socioeconomic 
status was not related to differences in 
having coronary angiography after ACS.46

Safety outcomes
There was no statistically signifi cant 

difference in major bleeding between 
the three cohorts. There was a small, but 
signifi cant, increase in haemorrhagic stroke 
within the metropolitan without routine 
PCI cohort (Table 2). The literature is varied 
when examining the safety aspects of the 
pharmaco-invasive strategy. Two studies28,29

demonstrated increased rates of haemor-
rhagic stroke with the pharmaco-invasive 
method. This increased safety risk was 
found to be confi ned to patients greater 
than 75 years of age in a sub-analysis of one 
study.29 This has led to the recommendation 
to use lower dose bolus fi brinolytic therapy 
in patients greater than 75 years of age. 

Limitations
We compared practice and outcomes 

according to which three types of hospital a 
patient initially presented to. Hospitals were 
categorised according to their levels of avail-
ability of primary PCI services and access to 
specialist services. Although each hospital 
has defi ned reperfusion policies, STEMI 
management is not necessarily consistent 
for each hospital within these three groups. 
ANZACS-QI data shows that 10.5–14% of 
patients who present to hospitals that do not 
provide a routine primary PCI service do 
indeed proceed for primary PCI (Appendix 
Table 2). The most prominent example 
of this are a subset of hospitals such as 
Tauranga or Nelson Hospital who offer 
primary PCI within limited hours or within 
the limits of staffi  ng availability. In some 
regions a small number of patients are 
fl own directly to a PCI capable centre for 
primary PCI and so may bypass their local 
hospital. In addition to the effect of acute 
reperfusion therapy, outcomes are also 
likely to be dependent on the other compo-
nents of the STEMI pathway management 
including pharmacological management, 
pre-hospital vs in-hospital fi brinolysis and 
the availability of appropriate and timely 
transfer to tertiary centres. These may also 
vary between hospitals within our three 

service groups. Furthermore, the national 
datasets used in this study do not reliably 
record whether patients were treated with 
acute reperfusion as primary PCI and fi bri-
nolysis are not coded. Primary PCI cases and 
those receiving fi brinolysis and subsequent 
angiography can be identifi ed using the 
separate ANZACS-QI registry16,38 but there 
is no data source which reliably identifi es 
patients treated with fi brinolysis who do not 
proceed to an angiogram. A consequence 
of this is that for hospitals without routine 
primary PCI availability we cannot reliably 
report the proportion of STEMI patients who 
do not receive acute reperfusion therapy. 
We were also unable to capture any patient 
who died without reaching a hospital or 
who died after STEMI discharge outside of 
New Zealand. 

Conclusion
Our study has demonstrated that patients 

who present with STEMI to hospitals 
without a routine primary PCI service are 
less likely to receive coronary angiography, 
wait longer for angiography and are less 
likely to receive coronary revasculari-
sation. This is likely due to the geographical 
isolation of these hospitals from PCI facil-
ities that results in the differences in STEMI 
management, however there may be other 
factors that infl uence the timing of angiog-
raphy and primary PCI. Despite differences 
in management, we did not fi nd any differ-
ences in mortality, MACE or major bleeding 
rates following STEMI between the three 
different cohorts of hospitals. This is a 
tribute to the current systems of STEMI 
care including timely pharmacological 
reperfusion, appropriate bypass of selected 
non-interventional hospitals with transfer of 
patients to interventional centres and use of 
secondary prevention medication.

This study adds to the growing body of 
international evidence that the pharma-
co-invasive approach is a viable method 
in STEMI patients who present to hospitals 
without PCI capabilities. In the New Zealand 
context, this may mean future resources 
could be effi  ciently used in further opti-
mising existing STEMI networks.
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Appendix
Appendix Table 1: Outline of data collected for the ANZACS-QI national Routine Information cohort.16

Name of dataset and 
data contained

Variables

National Minimum 
Dataset47

Admission-related data: date of admission, date of discharge, ICD-
coded discharge diagnoses, ICD-coded procedural diagnoses (including 
angiography, PCI, CABG), DHB of domicile.
Demographic data: age at admission, sex, ethnicity, deprivation quintile, 
domicile, rurality of residence. 
Previous hospitalisations: previous ACS and ischaemic heart disease 
admissions; Charlson comorbidities (MI, peripheral vascular disease heart 
failure chronic obstructive pulmonary disease, connective tissue disease, 
ulcers, dementia, cerebrovascular disease, hemiplegia, diabetes, liver 
disease, renal disease, neoplasms, AIDS); total Charlson comorbidity score.

Pharmaceutical 
Collection48

Government-subsidised medications dispensing claims from community 
pharmacies.

Mortality Collection49 Date of death and ICD-coded underlying and contributing causes of death.

ICD = International Statistical Classification of Diseases and Related Health Problem, PCI = percutaneous coronary 
intervention, CABG = coronary artery bypass gra� ing, DHB = District Health Board, ACS = acute coronary syndrome, 
MI = myocardial infarction, AIDS = acquired immune deficiency syndrome.

Appendix Table 2: Proportion of STEMI reperfusion strategies between hospital groupings. Data 
collected from the ANZACS-QI registry between 1 September 2013–30 November 2016.

Routine primary PCI
(n=3,520)
(% of group)

Metropolitan without 
routine PCI 
(n=1,785)
(% of group)

Rural hospital
(n=430)
(% of group)

Primary PCI 2,704 (77.6%) 185 (10.5%) 60 (14.0%)

Fibrinolysis 94 (2.70%) 1,122 (63.6%) 253 (59.1%)

No reperfusion 688 (19.7%) 456 (25.9%) 115 (26.9%)

PCI = percutaneous coronary intervention.
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Appendix Table 3: List of New Zealand public hospitals that receive STEMI patients, with and without 
access to cardiac catherisation services. 

Hospitals participating in a 
routine primary PCI service 

Metropolitan hospitals with 
no routine primary PCI service 

Rural hospitals 

Auckland City Hospital Blenheim/Wairau Hospital Ashburton Hospital

Christchurch Hospital Gisborne Hospital Bay of Islands Hospital

Dunedin Hospital Hawke’s Bay Hospital Chatham Islands Hospital 

Hutt Hospital Masterton/Wairarapa Hospital Clutha Health First

Middlemore Hospital Nelson Hospital Dargaville Hospital

North Shore Hospital Palmerston North Hospital Dunstan Hospital

Waikato Hospital Rotorua Hospital Golden Bay Hospital

Waitakere Hospital Southland Hospital Gore Hospital

Wellington Hospital Taranaki Base Hospital Grey Base Hospital

Tauranga Hospital Hawera Hospital

Timaru Hospital Kaikoura Hospital

Whakatane Hospital Kaitaia Hospital

Whanganui Hospital Lakes District Hospital

Whangarei Hospital Maniototo Hospital

Oamaru Hospital

Rawene/Hokianga Hospital

Taumarunui Hospital

Taupo Hospital

Te Kuiti Hospital

Te Puia Springs Hospital

Thames Hospital

Tokoroa Hospital

 Wairoa Hospital

 Westport/Buller Hospital

PCI = percutaneous coronary intervention.
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Exploring Pasi� ka wellbeing: 
� ndings from a large cluster 

randomised controlled 
trial of a mobile health 

intervention programme
Ridvan Firestone, Soo Cheng, Sally Dalhousie, Emily Hughes, Tevita Funaki, 

Akarere Henry, Mereaumate Vano, Jacqui Grey, Jodie Schumacher, 
Andrew Jull, Robyn Whittaker, Lisa Te Morenga, Cliona Ni Mhurchu

In New Zealand, obesity, prediabetes and 
T2DM are serious non-communicable 
(NCD) diseases that have an impact on 

overall health and wellbeing.1 New Zea-
land has the third highest obesity (ie,  BMI 
>30kg/m2) rates (31%) (following Mexico 
and the US).2 These diseases pose a major 
challenge for healthcare in New Zealand, 
place a substantial social-economic burden 
on the health system,3–6 and are the leading 
drivers for health inequalities, particularly 
among New Zealand Pacifi c peoples.1 Pacifi c 
peoples in New Zealand make up 7% of the 

total population,7 and they have the highest 
rate (67%) of obesity, compared to Māori 
(indigenous people of New Zealand) (47%), 
and the non-Māori non-Pacifi c population 
(32%).8 Little is known about how New 
Zealanders manage the challenges imposed 
by these conditions on wellbeing. Reducing 
the incidence and disease impact remains 
a key issue in disease prevention, and there 
is a major knowledge gap in how to tailor 
prevention programmes for sustainable 
healthier lifestyle change.9

ABSTRACT
AIM: The primary objective of this study was to determine the e� ect of a mobile health (mHealth) 
intervention on the wellbeing of Pasifika peoples, and to explore factors associated with Pasifika wellbeing.

METHODS: The OL@-OR@ mHealth programme was a co-designed smartphone app. Culturally relevant 
data was collected to examine holistic health and wellbeing status, at baseline, and at 12 weeks (end of the 
trial). The concept of wellbeing was examined as part of a two-arm, cluster randomised trial, using only the 
Pasifika data: 389 (of 726) Pasifika adults were randomised to receive the mHealth intervention, while 405 
(of 725) Pasifika adults were randomised to receive a control version of the intervention. Culturally relevant 
data was collected to examine holistic health and wellbeing status, at baseline, and at 12 weeks (end of 
the trial). The intervention e� ects and the association of demographic and behavioural relationships with 
wellbeing, was examined using logistic regression analyses. 

RESULTS: Relative to baseline, there were significant di� erences between the intervention and control 
groups for the ‘family/community’ wellbeing, at the end of the 12-week trial. There were no significant 
di� erences observed for all other wellbeing domains for both groups. Based on our multivariate regression 
analyses, education and acculturation (assimilation and marginalisation) were identified as positively 
strong factors associated to Pasifika ‘family and community’ wellbeing. 

CONCLUSION: Our study provides new insights on how Pasifika peoples’ characteristics and behaviours 
align to wellbeing. Our findings point to ‘family and community’ as being the most important wellbeing 
factor for Pasifika peoples.
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With the scale of the rising NCD problem 
being more evident among Pacifi c peoples, 
recent work has highlighted that a focus 
on health and wellbeing required in-depth 
knowledge of: lifestyle factors (eg, poor 
diet); systemic issues (eg, lack of knowledge); 
and further understanding of the role of 
cultural and family responsibilities on 
Pacifi c people’s overall health. Through 
better knowledge and understanding 
of these issues, effective prevention 
programmes that place health and well-
being as a holistic focus10 are considered 
to be better aligned with Pacifi c peoples’ 
cultural and value systems. Researchers 
have also called for interventions to be 
ethnic-specifi c and culturally safe,11 and for 
programmes that are inclusive of health 
and wellbeing from a Pacifi c viewpoint.10

There have been many efforts to develop 
and implement culturally appropriate inter-
vention programmes;12,13 however, these 
programmes were not planned, developed, 
piloted or evaluated with the Pacifi c 
communities playing an equal partnership 
role at the helm of the project.

Mobile health (mHealth) programmes, 
that is, the use of mobile and wireless tools,14

have been shown to aid the improvement 
in reducing NCD risk factors and develop 
healthy behavioural changes.15,16 The 
OL@-OR@ project was a culturally tailored 
mHealth programme,17 co-designed between 
New Zealand health researchers and Māori 
and Pasifi ka (defi ned as a collective group 
of people representing different Pacifi c 
Island Nations18) communities.19 We will 
refer to Pacifi c peoples as Pasifi ka peoples 
from here onwards. The project employed 
co-design principles and methods to develop 
a pragmatic mHealth intervention tool with 
communities to support better health and 
wellbeing, through improved nutrition, 
healthy behaviours and to build better 
knowledge and awareness of communi-
ty-level activities, resources and social 
cohesion. The co-design principles aligned 
well with indigenous health frameworks, 
and therefore it was considered to be a 
good fi t, and likely to be well accepted,9 by 
Pasifi ka communities. 

This paper presents analyses of secondary 
outcomes of the cRCT and aims to determine 
the effects of the co-designed mHealth 
intervention on the wellbeing of Pasifi ka 

communities, and to identify the demo-
graphic and behavioural factors associated 
with enhanced wellbeing. 

Methods
The OL@-OR@ mHealth programme 

focused on managing or reducing the key 
risk factors for NCDs (eg, diet, physical 
activity, smoking, alcohol). The co-design 
approach enabled Pasifi ka communities to 
include a cultural measure of health that 
was holistic, Pasifi ka values-based, and 
included family and cultural identity as the 
foundation of health and wellbeing. The 
Pacifi c model of health (Fonofale)20 includes 
four dimensions of health, namely: spir-
itual, physical, mental and other, and was 
used to inform the wellbeing measurements 
(Appendix 1) used in the OL@-OR@ mHealth 
programme. 

The OL@-OR@ mHealth programme 
was implemented in a 12-week, commu-
nity-based two-arm, cluster randomised 
control trial (cRCT) design, administered 
from between January–December 2018. 
Eligibility to participate in the trial included 
self-identifi cation as being Māori or Pasifi ka, 
aged ≥18 years, regular mobile device 
access (eg, smartphone, laptop), regular 
internet access, and an email account. The 
main fi ndings of the cRCT intervention 
have been published, and the trial protocol 
adheres to the SPIRIT guidelines, which has 
been published elsewhere and included as 
Appendix 1.21  However, briefl y, the partic-
ipants were recruited predominantly via 
face-to-face from 64 community clusters (32 
Māori, 32 Pasifi ka), and these were defi ned 
as a distinct New Zealand community 
context with an average of 20 partici-
pants per cluster. For Pasifi ka clusters, 
these included groups or communities 
(eg, churches, sports clubs), as identifi ed 
by the Pasifi ka community coordinators 
(employed by the Pasifi ka community 
research partners).  All clusters were 
randomly allocated (1:1 ratio) to either the 
intervention (mHealth tool) or the control 
(a control version of the mHealth tool that 
only selected collected data) group using a 
computer-generated randomisation list, and 
block randomisation was used to stratify 
Pasifi ka clusters by locality (Auckland/urban 
or Waikato/rural). The risk of contamination 
between cluster arms was minimised by 
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recruitment across large geographic areas 
and multiple diverse community.

Ethical approval for the trial was received 
from the Northern B Health and Disability 
Ethics Committee of New Zealand (OL@-
OR@) in 2017.  All clusters provided written 
informed consent, and individual partic-
ipants provided informed consent via 
an online questionnaire completed at 
registration.

Pasifi ka participants in the initial 
phase of this study, provided an end-user 
perspective, contributing to the design of 
the intervention tool, design of outcome 
measures, analysis of qualitative data, and 
recruitment pathways for the cRCT. As a 
secondary outcome measure of the overall 
cRCT, we included the focus on holistic 
health and wellbeing status from a Pasifi ka 
perspective,22 and this was compared 
between trial arms.

Study outcomes and analyses
The original sample size calculation was 

based on the primary outcome for the 
overall cRCT; self-reported adherence to 
health-related behaviour guidelines,17 and 
included complete data from 69 clusters 
(based on 80% power at a 5% level of signif-
icance (two-sided) to detect between group 
absolute difference of 15% in the primary 
outcome at 12 weeks post-randomisation). 
At baseline there were 69 clusters and 1,451 
participants (657 Māori and 794 Pasifi ka), 
and 84% completed the 12-week follow-up 
questionnaire (n=1,224). 

For the current paper, the Pasifi ka well-
being data was extracted as a focus for this 
investigation, and therefore, all Pasifi ka 
participants were included in the analyses, 
irrespective of whether the participants 
in each cluster received or used the inter-
vention. In addition, clusters that withdrew 
from the study or did not register any 
participants at baseline were excluded. 
Thus, the overall sample included in this 
paper was 794 Pasifi ka (controls n=405 and 
intervention group n=389). Continuous and 
categorical variables were presented as 
numbers observed, means and 95% confi -
dence limits. Analyses were performed 
using SAS 9.4 (SAS Institute Inc., Cary NJ, 
US). All statistical tests of signifi cance were 
based on paired t-tests, t-tests, using the 
conventional p<0.05.

Defining wellbeing
We defi ned fi ve areas of ‘wellbeing’ 

based on the individual variables that were 
aligned to the four pillars of the Fonofale 
model of health, and according to a priori
knowledge and understanding of Pasifi ka 
health and wellbeing, as developed from 
our previous work.10 This included; spir-
itual wellbeing: defi ned as, ‘spiritual beliefs 
supporting health’ measured on a 5-point 
Likert scale (1=not very likely to 5=very 
likely); physical wellbeing defi ned as, ‘being 
physically ambulant (without pain)’, all 
answers were measured on a 5-point Likert 
scale (1=not very able to 5=very able); mental 
wellbeing defi ned as ‘how likely are setting 
family goals’ and ‘having a positive outlook 
about life in general’. Each question were 
measured on a 5-point Likert scale (1=not 
very able/not very positive to 5=very able/very 
positive); and ‘family and community life’
was determined by ‘how families rated their 
capacity to support healthier choices’ and 
‘environments that support healthy choices’. 
All answers were measured on a 5-point 
Likert scale (1=not very strong at all/not 
very well at all to 5=very strong/very well). 
We also aggregated other variables that had 
indicated signifi cance (data not shown in 
this paper), to formulate a single ‘combined 
wellbeing’ variable. This included spiritual, 
physical and mental domains (including: 
spiritual beliefs, eating the right-sized 
portions at social events, mental goals 
and positive outlook on life). They were 
considered to be important aspects of well-
being to our study participants, but not a 
suffi  ciently meaningful variable on its own, 
hence the aggregated approach. Each of 
these wellbeing variables were measured 
on a 5-point Likert scale (1=not very able/not 
very confi dent at all/not very positive at all 
to 5=very able/very confi dent/very positive). 
From here onwards, we will refer to these as 
the ‘domains of wellbeing’. 

Complementing the fi ndings of the overall 
cRCT21 this paper presents Pasifi ka data 
examining the relationship between the 
‘factors of wellbeing’ (dependent vari-
ables) with demographics/behaviours 
(independent variables): Socio-demo-
graphic data: age, gender, ethnicity, highest 
education level; Anthropometry: self-re-
ported weight (in kilograms) and height 
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(in centimetres); Co-morbidities: self-re-
ported health condition(s) defi ned as being 
told by a doctor that they have high blood 
pressure, high cholesterol, diabetes and/or 
heart disease; and Acculturation: Pasifi ka 
and Kiwi-New Zealand Heritage and Life-
style: Attitudes and beliefs about Pacifi c 
and Kiwi/New Zealand heritage and life-
style measured using an eight-item cultural 
affi  liation questionnaire.23 The acculturation 
tool used in this study was developed by 
researchers of the Kohala Health Research 
Project,24 and is a validated tool for adult 
Pasifi ka peoples examining similar health 
outcomes (metabolic health problems).24 In 
accordance with the Kohala Health Research 
Project guidance, we analysed the responses 
by grouping the summed responses into 
the following categories: integrated (high 
affi  liation with Pacifi c heritage and main-
stream culture); tradition (high affi  liation 
with Pacifi c heritage only); assimilated (high 
affi  liation with mainstream culture only); 
and marginalised (low affi  liation with both 
Pacifi c heritage and mainstream culture). 

Results
Demographics

Table 1 shows the characteristics of all 
Pasifi ka study participants. The study 
communities were mostly located in urban 
centres (69.5%). The highest education qual-
ifi cations obtained from the participants 
was at secondary school (45.0%) and tertiary 
(32.8%) levels, and the majority of partici-
pants were female (65.5%). 

A wide range of Pacifi c Island nations 
were represented in the study, with the 
majority being Samoan (28.3%), Cook Island 
Māori (25.3%), and Tongan (19.7%). We 
grouped the remainder under ‘Other Pacifi c 
Islands’ because the numbers were too small 
to include independent island nations on 
their own. 

Age was categorised into approximate 
quartiles: 18–24 (17.5%); 25–34 years (26.3%); 
35–44 years (26.3%) and 45+ (29.9%). 

A large proportion (67.6%) of the study 
participants assessed their acculturation 
mode as being ‘marginalised’, indicating 
they had a low degree of affi  liation with 

both their Pacifi c heritage and the main-
stream culture. 

Overwhelmingly, obesity BMI (30+) was 
highly prevalent among the entire Pasifi ka 
study sample (69.9%), and this is anal-
ogous for both the intervention (69.6%) 
and control (70.3%) groups. The partici-
pants presented with co-morbidities based 
on known diagnosis: high blood pressure 
being the most commonly reported. We 
also included a grouped variable (‘any’) to 
include all known morbidities. There were 
no signifi cant differences indicated between 
the co-morbidity groups.

Table 2 examines the group means 
(standard deviations) for intervention and 
control participants at baseline and at 12 
weeks. At baseline, there was no signif-
icant difference between these two groups. 
However, at 12 weeks, there was a signif-
icant difference between intervention 
and control groups, for the ‘family and 
community’ wellbeing (t-test p-value=0.007).

Relative to baseline, based on the mean 
differences (95%CI), both groups showed 
no change for ‘spiritual’, ‘physical’ and 
‘mental’ and ‘combined’ factors of wellbeing. 
However, there was a signifi cant difference 
between intervention and control groups for 
the ‘family and community’, at the end of 
the 12-week trial (t-test p-value=0.006).

Table 3 summarises the univariate 
analyses, examining the relationships 
between each ‘factor of wellbeing’ and the 
demographic and behavioural variables, at 
baseline. 

For spiritual wellbeing: the strongest 
associations were age (oldest group) 
(p=0.0001); Other Ethnicity (p=0.0001); being 
assimilated (p=0.0001) and marginalised 
(p=0.0001).

As to the physical wellbeing factor, the 
strongest associations were: the older age 
groups (35–44 (p=0.0005); and 45 years 
(p=0.0008); those reporting extreme obesity 
(BMI 40+) (p=0.0001), and missing obesity 
data (p=0.015); and participants who 
identifi ed as being assimilated (p=0.035); 
traditional (p=0.0005); and marginalised 
(p=0.0001), and having a co-morbidity 
(p=0.004).
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Table 1: Distribution of Pasifi ka participant characteristics, at baseline.

All Intervention Control

794 (n) % 389 (n) % 405 (n) %

Gender

Male 232 34.5 117 34.2 115 34.9

Female 440 65.5 225 65.8 215 65.2

Missing 1

Ethnicity

Tokelauan 16 2.0 9 2.3 7 1.7

Fijian 7 0.9 4 1.0 3 0.7

Niuean 59 7.4 21 5.4 38 9.4

Tongan 156 19.7 114 29.3 42 10.4

Cook Island Māori 201 25.3 94 24.2 107 26.4

Samoan 225 28.3 95 24.4 130 32.1

Other Pacific Island 8 1.0 5 1.3 3 0.7

Māori 48 6.1 12 3.1 36 8.9

NZ/Other European 46 5.8 13 3.3 33 8.2

Other 28 3.5 22 5.7 6 1.5

Highest education 

Secondary school 335 45.0 167 46.4 168 43.6

Trade certificates 52 7.0 27 7.5 25 6.5

Tertiary (any level) 244 32.8 103 28.6 141 36.6

None 114 15.3 63 17.5 51 13.3

Missing 49

Age group (quartiles)

18–24 years 139 17.5 67 17.2 72 17.8

25–34 years 209 26.3 81 20.8 128 31.6

35–44 years 209 26.3 104 26.7 105 25.9

45+ 237 29.9 137 35.2 100 24.7

Region

Urban 552 69.5 279 71.7 273 67.4

Rural 242 30.5 110 28.3 132 32.6

BMI class

Underweight (<18.50) 2 0.3 1 0.3 1 0.3

Healthy weight (18.50-24.99) 73 11.3 41 12.7 32 9.8

Overweight (25.00-29.99) 120 18.5 56 17.4 64 19.6

Obese (30+) 453 69.9 224 69.6 229 70.3

BMI missing 146
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Co-morbidities

High blood pressure 108 13.6 57 14.7 51 12.6

High cholesterol 65 8.2 31 8.0 34 8.4

Diabetes 76 9.6 38 9.8 38 9.4

Heart disease 19 2.4 11 2.8 8 2.0

Acculturation

Integrated 118 14.9 49 12.6 69 17.1

Traditional 66 8.3 25 6.4 41 10.2

Assimilated 73 9.2 39 10.0 34 8.4

Marginalised 535 67.6 276 71.0 259 64.3

Missing 2

Table 1: Distribution of Pasifi ka participant characteristics, at baseline (continued).

Table 2: Effect of wellbeing factors based on the mHealth programme, at 12 weeks from baseline.

Factors of 
wellbeing

Intervention
baseline
(n=389)

Control 
baseline
(n=405)

Intervention
12 weeks
(n=347)

Control
12 weeks
(n=369)

Intervention vs control 
12 weeks

Mean SD Mean SD Mean SD Mean SD Intervention
mean* 
(95%CI)

Control
mean* 
(95%CI)

Spiritual 3.8 1.2 3.7 1.3 3.8 1.2 3.7 1.3 0.00 0.00

Physical 4.2 0.9 4.1 1.0 4.2 0.9 4.1 1.0 0.10
(-0.04–0.24)

-0.02
(-0.13–0.8)

Mentala 7.9 1.7 7.8 1.7 8.1 1.6 7.9 1.5 0.22
 (0.04–0.40)

0.04
(-0.14–0.21)

Family/
communitya

7.1 1.8 7.1 1.8 7.6 1.6 7.3 1.6 0.54
(0.34–0.74)

0.17
(-0.03–0.36)

Combined 
wellbeingb

15.2 3.1 15.0 2.9 15.6 2.9 15.4 2.8 0.43
(0.11–0.75)

0.38
(0.07–0.69)

a,b=aggregate variables (see earlier for composition); SD=standard deviation; *=Di� erence between means, 95%CI= 95% 
confidence intervals.

For the mental wellbeing factor, the 
relationships were evident among those: 
in the oldest age group (45+years), p=0.011; 
participants who were from the Other 
Pacifi c Island nations (p=0.009) and Others 
(p=0.007); having only secondary school 
qualifi cations (p=0.010); and participants 
whose scores identifi ed them as being assim-
ilated (p=0.0001), traditional (p=0.009) and 
‘marginalised’ (p=0.0001).

Under the family/community wellbeing 
factor, the following positive associations 
with demographic factors were high-
lighted: from those among the oldest age 
group (p=0.0001); being from ‘Other Pacifi c 
Island’ nations (p=0.002); participants with 
the lowest education qualifi cations: ‘none’ 
and ‘secondary’, p=0.021 and p=0.006, 
respectively; those who aligned with 
being ‘assimilated’ (p=0.004); ‘traditional’
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Table 3: Wellbeing model: univariate analyses at baseline, by participant characteristics.

Factors of Pacific wellbeing

(n) Spiritual wellbeing Physical wellbeing Mental wellbeing aFamily and 
community

bCombined wellbeing 

Characteristics mean (95CI) mean (95CI) mean (95CI) mean (95CI) mean (95CI)

Gender

Male 253 3.79 (3.63–3.94)R 4.16 (4.04–4.28)R 7.88 (7.67–8.09)R 7.01 (6.79–7.23)R 15.15 (14.78–15.52)R

Female 540 3.77 (3.66–3.87) 4.16 (4.08–4.24) 7.88 (7.74–8.03) 7.19 (7.04–7.34) 15.13 (14.87–15.38)

Missing 1

Age group (quartiles)

18–24 years 139 3.53 (3.32–3.73)R 4.46 (4.30–4.62)R 7.78 (7.50–8.06)R 6.82 (6.53–7.11)R 14.93 (14.45–15.42)R

25–34 years 209 3.61 (3.44–3.77) 4.20 (4.07–4.33) 7.68 (7.45–7.91) 6.76 (6.52–6.99) 14.47 (14.08–14.87)

35–44 years 209 3.71 (3.55–3.88) 3.98 (3.85–4.11)** 7.76 (7.53–7.99) 7.19 (6.95–7.43) 14.99 (14.59–15.38)

45+ years 237 4.12 (3.96–4.27)** 4.11 (3.99–4.24)** 8.23 (8.02–8.45)* 7.60 (7.38–7.82)** 15.96 (15.58–16.33)**

Ethnicity

Samoan 225 3.91 (3.75–4.07)R 4.16 (4.04–4.29)R 7.95 (7.73–8.17)R 7.07 (6.84–7.30)R 15.21 (14.83–15.60)R

Tokelauan 16 3.81 (3.22–4.40) 4.13 (3.65–4.60) 7.75 (6.93–8.57) 6.31 (5.45–7.18) 15.44 (14.00–16.88)

Fijian 7 4.00 (3.11–4.89) 4.00 (3.28–4.72) 7.57 (6.33–8.82) 7.43 (6.12–8.74) 15.71 (13.53–17.89)

Niuean 59 3.71 (3.40–4.02) 4.31 (4.06–4.55) 7.75 (7.32–8.17) 6.97 (6.52–7.42) 14.59 (13.84–15.34)

Tongan 156 4.15 (3.96–4.34) 4.15 (3.99–4.30) 8.08 (7.82–8.35) 7.22 (6.94–7.50) 15.76 (15.29–16.22)

Cook Island Māori 201 3.70 (3.53–3.86) 4.24 (4.10–4.37) 8.04 (7.81–8.28) 7.39 (7.14–7.63) 15.32 (14.91–15.73)

Other Pacific Island 8 3.25 (2.41–4.09) 3.63 (2.95–4.30) 6.38 (5.21–7.54)* 5.13 (3.90–6.35)* 13.00 (10.96–15.04)*

Other 122 3.20 (2.99–3.42)** 4.03 (3.86–4.21) 7.44 (7.14–7.74)* 7.02 (6.71–7.34) 14.20 (13.67–14.72)*

Highest education qualification

Tertiary (any level) 244 3.81 (3.66–3.97)R 4.22 (4.10–4.34)R 8.10 (7.89–8.32)R 7.40 (7.18–7.63)R 15.34 (14.96–15.71)R

None 114 3.77 (3.54–4.00) 4.16 (3.98–4.34) 7.75 (7.44–8.06) 6.94 (6.61–7.26)* 15.11 (14.57–15.66)

Secondary 335 3.71 (3.58–3.84) 4.16 (4.05–4.26) 7.74 (7.56–7.92)* 6.99 (6.80–7.18)* 14.93 (14.61–15.25)

Trade 52 3.83 (3.49–4.16) 4.00 (3.74–4.26) 7.92 (7.46–8.38) 7.04 (6.56–7.52) 15.21 (14.40–16.02)

Missing 49 3.96 (3.61–4.31) 4.12 (3.85–4.40) 8.06 (7.59–8.53) 7.33 (6.83–7.82) 15.45 (14.61–16.28)

Obese class 

Not obese 195 3.64 (3.46–3.81)R 4.34 (4.20–4.47)R 7.78 (7.54–8.02)R 7.21 (6.96–7.46)R 15.20 (14.78–15.62)R

Obese class 1 
(BMI 30-34.99)

144 3.83 (3.62–4.03) 4.28 (4.13–4.44) 7.90 (7.62–8.17) 7.06 (6.76–7.35) 15.15 (14.66–15.63)

Obese class 2 
(BMI 35-39.99)

131 3.78 (3.57–3.99) 4.24 (4.08–4.41) 7.99 (7.70–8.28) 6.87 (6.56–7.18) 15.07 (14.56–15.58)

Obese class 3 (BMI 40+) 178 3.80 (3.62–3.99) 3.88 (3.74–4.02)** 7.97 (7.72–8.22) 7.24 (6.98–7.50) 14.97 (14.53–15.40)

Missing 146 3.86 (3.66–4.06) 4.08 (3.93–4.24)* 7.80 (7.53–8.08) 7.21 (6.92–7.50) 15.29 (14.81–15.78)
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Acculturation

Integrated 118 3.12 (2.91–3.33) R 3.75 (3.58–3.93)R 6.60 (6.32–6.89)R 5.95 (5.64–6.25)R 12.77 (12.27–13.27)R

Assimilated 73 3.88 (3.61–4.15) ** 4.05 (3.83–4.27)* 7.85 (7.49–8.21)** 6.67 (6.28–7.06)* 15.11 (14.48–15.74)**

Traditional 66 3.09 (2.81–3.38) 4.27 (4.04–4.50)** 7.24 (6.86–7.62)* 6.83 (6.43–7.24)** 13.92 (13.26–14.59)*

Marginalised 535 3.98 (3.88–4.08) ** 4.25 (4.17–4.33)** 8.25 (8.11–8.38)** 5.95 (5.64–6.25)** 15.81 (15.57–16.04)**

Missing 2

Region

Urban 552 3.83 (3.72–3.93)R 4.14 (4.06–4.22)R 7.86 (7.72–8.01)R 7.04 (6.89–7.18)R 15.07 (14.82–15.32)R

Rural 242 3.65 (3.50–3.81) 4.21 (4.08–4.33) 7.93 (7.71–8.14) 7.35 (7.13–7.58)* 15.28 (14.91–15.66)

Comorbidities (Any)

No 608 3.79 (3.69–3.89)R 4.22 (4.14–4.29)R 7.92 (7.79–8.06)R 7.12 (6.98–7.26)R 15.21 (14.97–15.45) R

Yes 186 3.72 (3.54–3.90) 3.98 (3.84–4.12)* 7.76 (7.51–8.00) 7.17 (6.92–7.43) 14.88 (14.45–15.31)

a=Aggregate of family and community goals, active participation in community life, and rating of family’s ability to make healthy choices; b=Aggregate of 
spiritual, dietary portions, mental wellbeing goals for family and positive view on life; R=referent group; *=p<0.05; **=p<0.001.

Table 3: Wellbeing model: univariate analyses at baseline, by participant characteristics (continued).

Table 4: Wellbeing model: multivariate regression (mean differences), from 12 weeks to baseline.

Characteristics (n) Spiritual wellbeing Physical wellbeing Mental wellbeing aFamily and 
community

bCombined 
wellbeing score 

Gender

Male 226 0.19 (-0.09–0.46)R 0.07 (-0.17–0.30)R 0.32 (-0.06–0.70)R 0.72 (0.30–1.14)R 0.56 (-0.11–1.24)R

Female 489 0.22 (-0.05–0.49) 0.07 (-0.16–0.29) 0.43 (0.05–0.80) 0.81 (0.40–1.22) 0.83 (0.17–1.49)

Missing 1

Age group (quartiles)

18–24 years 118 0.39 (0.05–0.73)R -0.08 (-0.36–0.21)R 0.34 (-0.13–0.80)R 0.76 (0.25–1.28)R 0.90 (0.07–1.72)R

25–34 years 190 0.08 (-0.20–0.36)* 0.16 (-0.08–0.40) 0.29 (-0.10–0.69) 0.85 (0.42–1.28) 0.58 (-0.11–1.27)

35–44 years 190 0.23 (-0.07–0.53) 0.19 (-0.07–0.44)* 0.57 (0.15–0.98) 0.83 (0.37–1.28) 0.77 (0.04–1.50)

45+ years 218 0.11 (-0.18–0.39) 0.00 (-0.24–0.24) 0.30 (-0.09–0.69) 0.62 (0.19–1.05) 0.54 (-0.16–1.23)

Ethnicity

Samoan 203 0.24 (-0.04–0.51)R -0.08 (-0.36–0.21)R 0.16 (-0.21–0.54)R 0.65 (0.24–1.06)R 0.84 (0.18–1.50)R

Tokelauan 14 0.77 (0.11–1.42) 0.16 (-0.08–0.40) 0.37 (-0.53–1.28) 0.89 (-0.11–1.89) 1.07 (-0.53–2.68)

Fijian 7 0.08 (-0.82–0.97) 0.19 (-0.07–0.44) 0.80 (-0.43–2.03) 1.04 (-0.32–2.40) 1.11 (-1.07–3.29)

Niuean 54 0.11 (-0.27–0.49) 0.00 (-0.24–0.24) 0.40 (-0.13–0.92) 0.62 (0.04–1.20) 0.94 (0.01–1.87)

Tongan 141 0.20 (-0.10–0.50) -0.08 (-0.36–0.21) 0.43 (0.02–0.84) 0.84 (0.39–1.30) 0.49 (-0.24–1.22)

Cook Island Māori 185 0.20 (-0.07–0.47) 0.16 (-0.08–0.40) 0.07 (-0.31–0.44) 0.40 (-0.01–0.81) 0.68 (0.02–1.34)

Other Pacific Islands 6 0.04 (-0.95–1.02) 0.19 (-0.07–0.44) 0.38 (-0.97–1.74) 1.27 (-0.22–2.76) -0.09 (-2.48–2.31)

Other 106 -0.01 (-0.31–0.28) 0.00 (-0.24–0.24) 0.38 (-0.02–0.79) 0.40 (-0.05–0.85) 0.52 (-0.21–1.24)
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Highest education qualification

Tertiary (any level) 223 0.16 (-0.11–0.44)R 0.13 (-0.10–0.37)R 0.22 (-0.16–0.61)R 0.53 (0.11–0.95)R 0.48 (-0.19–1.16)R

None 107 0.18 (-0.14–0.50) 0.12 (-0.15–0.39) 0.58 (0.13–1.02) 1.06 (0.57–1.55)* 1.05 (0.26–1.83) 

Secondary 293 0.11 (-0.15–0.38) 0.08 (-0.15–0.30) 0.39 (0.02–0.76) 0.75 (0.34–1.15) 0.71 (0.07–1.36)

Trade 46 0.24 (-0.18–0.65) 0.03 (-0.32–0.38) 0.37 (-0.20–0.94) 1.01 (0.38–1.64) 0.79 (-0.22–1.80)

Missing 47 0.31 (-0.11–0.74) -0.02 (-0.38–0.33) 0.31 (-0.27–0.90) 0.47 (-0.17–1.11) 0.45 (-0.59–1.48)

Acculturation

Integrated 104 0.52 (0.20–0.83)R 0.28 (0.01–0.55)R 0.81 (0.37–1.25)R 1.24 (0.76–1.72)R 1.80 (1.03–2.58)R

Assimilated 70 0.01 (-0.36–0.37)* 0.01 (-0.29–0.32) -0.01 (-0.51–0.49)* 0.47 (-0.08–1.02)* -0.10 (-0.99–0.79)**

Traditional 59 0.17 (-0.24–0.57) 0.06 (-0.28–0.40) 0.43 (-0.13–0.98) 0.83 (0.22–1.45) 0.88 (-0.11–1.86)

Marginalised 481 0.12 (-0.13–0.37)* -0.09 (-0.29–0.12)* 0.27 (-0.07–0.61)* 0.51 (0.14–0.89)** 0.20 (-0.40–0.81)**

Missing 2

Region

Urban 503 0.16 (-0.10–0.41)R 0.01 (-0.20–0.22)R 0.29 (-0.05–0.63)R 0.66 (0.29–1.04)R 0.44 (-0.64–1.51)R

Rural 213 0.25 (-0.11–0.60) 0.13 (-0.13–0.38) 0.46 (0.04–0.88) 0.86 (0.40–1.33) 0.51 (-0.63–1.65)

Comorbidities (any)

No 553 0.19 (-0.06–0.44)R 0.01 (-0.20–0.22)R 0.29 (-0.05–0.63)R 0.66 (0.29–1.04)R 0.44 (-0.64–1.51)R

Yes 163 0.21 (-0.09–0.52) 0.13 (-0.13–0.38) 0.46 (0.04–0.88) 0.86 (0.40–1.33) 0.51 (-0.63–1.65)

R=Referent group; a=Aggregate of family and community goals, active participation in community life, and rating of family’s ability to make healthy choices;
b=Aggregate of spiritual, diet, mental wellbeing goals for family and positive view on life; *=p<0.05; **=p<0.001.

Table 4: Wellbeing model: multivariate regression (mean differences), from 12 weeks to baseline (continued).

(p=0.0007); and ‘marginalised’ (p=0.0001), 
and participants from the ‘rural’ cluster 
localities (p=0.021). 

The combined wellbeing factor showed 
signifi cant positive relationships with 
participants: in the oldest age group (45+yrs) 
(p=0.0011); being from Other Pacifi c Island’ 
nations (p=0.037), and ‘Other’ (p=0.002) 
ethnic groups; and those who rated their 
acculturation status as being assimilated
(p=0.0001); traditional (p=0.007), and margin-
alised (p=0.0001), all signifi cantly reported 
alignment with this wellbeing factor.

Informed by our univariate analyses 
(Table 3), Table 4 includes the potential 
independent variables in our multivariate 
analyses of all participants that provided 
data at both baseline and at 12 weeks. We 
excluded BMI and obesity class variables 
from this analyses as (from earlier models) 
their signifi cant levels consistently dimin-
ished and it was no longer meaningful to 
retain them in the model. The independent 
variables were examined by way of mean 

differences (95CI) from 12 weeks to baseline, 
for each factor of wellbeing. Notably, only 
the signifi cant relationships are highlighted 
in the table.

For the spiritual wellbeing factor, after 
adjusting for all co-variates: being of young 
age (25–34 years) p=0.031; and accultur-
ation (assimilation and marginalised)
p=0.008 and 0.003, respectively, sustained 
signifi cant improved relationships with this 
wellbeing factor.

Under the physical wellbeing factor, 
after adjusting for sex, age, ethnicity, 
education, cluster region and having any 
comorbidity, only the participants who 
were aged 35–44 years (p=0.030) retained 
a positive association with physical well-
being. Conversely, those who rated as being 
‘marginalised’ (p=0.001) had a very small 
negative mean difference that was signif-
icant, albeit indicating no improvement 
(-0.09) compared to the ‘integrated’ group, by 
the end of the trial.
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As for the mental wellbeing, after 
adjusting for all variables, only accultur-
ation sustained a signifi cant relationship 
with this wellbeing factor. Participants 
that aligned with being ‘assimilated’ had 
shown a very small negative association, 
indicating no improvement (-0.01, 95CI: 
-0.51–0.49, p=0.002) at the end of the trial. 
Those participants that affi  liated with being 
‘marginalised’ had sustained a positive 
signifi cant relationship and they reported a 
mild improvement with mental wellbeing 
(0.27, 95CI: -0.07–0.61, p=0.004), compared to 
the ‘integrated’ group.

For the family/community wellbeing, 
after controlling for all co-variates, the 
participants with ‘no education’ qualifi ca-
tions (1.06, 95CI: 0.57–1.55, p=0.019) showed 
a large signifi cant (positive) improvement, 
compared to those participants with any 
‘tertiary level’ qualifi cations (0.53, 95CI: 0.11–
0.95). Regarding all acculturation modes, 
there were signifi cant positive improvements 
for the ‘marginalised’ group (p=0.0004), 
followed by the ‘assimilated’ group (p=0.008), 
compared to the ‘integrated’ group. 

Finally, the combined wellbeing factor, 
after adjusting for all variables, the signif-
icant relationships were evident among 
those participants that corresponded to 
being ‘assimilated’ (-0.10, 95CI: -0.99–0.79, 
p=0.0001) – showing no improvement for 
this wellbeing; and being ‘marginalised’
(0.20, 95CI: -0.40–0.81, p=0.0001), when 
compared to the ‘integrated’ group.

Discussion
In our large mHealth cRCT programme, 

we defi ned the ‘domains of wellbeing’ as 
being: spiritual, physical, mental, family/
community and a combined wellbeing 
domain, which was an aggregate of various 
wellbeing measurement scores (Appendix 
2). These wellbeing factors were arbitrarily 
defi ned by how well the Pasifi ka partici-
pants rated their wellbeing status according 
to a range of individual characteristics 
(Table 1). 

Principal findings
There are three major fi ndings from our 

analyses. Firstly, Table 2 showed signifi cant 
differences between the intervention and 
control groups for ‘family/community’ well-
being factor, by the end of the 12-week trial. 
This is not surprising, given that Pasifi ka 

peoples traditionally and have continue to 
live and participate in social cohesion. There 
were no differences between intervention 
and control groups for the remaining 
wellbeing factors, and this was analogous 
with the fi ndings from the overall study,21

that also demonstrated that the mHealth 
programme did not signifi cantly improve 
adherence to health-related behaviours 
for all participants. This fi nding may be 
explained by the short duration of the trial 
(12 weeks), and it is possible that a longer 
duration may have provided more mean-
ingful information.21

The remaining major fi ndings were based 
on our multivariate analyses (Table 4). The 
second major fi nding was ‘acculturation’ as 
being a major determinant of wellbeing for 
our Pasifi ka participants. In particular, the 
acculturated modes, of being ‘assimilated’
(high affi  liation with mainstream culture 
only) and ‘marginalised’ (low affi  liation with 
both Pacifi c heritage and mainstream culture) 
were independently negatively associated 
with all wellbeing factors. Specifi cally, those 
participants who classifi ed themselves as 
being ‘assimilated’ showed either little or 
no association with ‘spiritual’, ‘physical’, 
‘mental’ and ‘combined’ wellbeing factors . 
A possible explanation could relate to issues 
of adapting to the changing dynamics of 
traditional and cultural practices and values. 
On the other hand, signifi cant positive 
associations were evident for those who 
classifi ed themselves as being ‘marginalised’
for all wellbeing factors (but not physical—
very small negative association), and this 
could be an indicator of cultural resilience. 
Previous research has shown that some 
groups facing chronic stresses created by 
poverty, racism and discrimination due to 
a lack of security in identity and traditional 
values,25 and therefore the scores in our 
study may refl ect a lack of bicultural and 
societal identity. 

Of note, the young and working age partic-
ipants (25–34 years and 35–44 years) showed 
signifi cant associations with the ‘spiritual’ 
and ‘physical’ wellbeing factors, which 
characterises their level of participation in 
community and church activities.

The third major fi nding of our study 
showed clear positive relationships 
between: ‘no education’, and accultur-
ation modes: ‘assimilation’, and being 
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‘marginalised’, with the ‘family/community’ 
wellbeing factor. The high scores high-
lighted signifi cant positive improvements 
by the end of the 12-week trial. A possible 
explanation for having a strong and diverse 
relationship of acculturation to this well-
being factor could be related to how Pasifi ka 
peoples in our study connect to the Pasifi ka 
way of life (ie, cultural values and protocol). 
This may indicate the growing disconnect 
between and within Pasifi ka communities.26

For example, symptoms of living in dias-
poric communities may be manifested in 
the way Pasifi ka peoples view and defi ne 
their cultural identity as being ‘born’ or 
‘raised’,27 and the degree of ‘how well’ they 
affi  liate with the mainstream and, or their 
Pasifi ka heritage.22 In relation to education, 
participants with ‘no education’ had 
improved because of the programme, and 
this was evident in our qualitative data (not 
published), where participants reportedly 
learnt a lot about healthy lifestyles, because 
the mHealth tool was relevant to Pasifi ka 
culture and values. 

Implications of study
Acculturation has recently been rede-

fi ned from a linear process in which one 
ethnic/cultural group adopt the beliefs and 
behaviours of another group,28 to a multi-di-
mensional process where people engage 
in different ways.29,30 The fi nding of asso-
ciations among ‘marginalised’ participants 
and ‘family/community’ wellbeing may be 
indicative of other complex psychosocial 
factors, such as attitudes, beliefs, emotions 
and learned behaviours, that have not been 
catered for in the current study. 

Additionally, as the family/community 
context is a primary environment in 
which its members grow up and develop 
their identity, it is possible that the partic-
ipants in this study experienced different 
distress and intra-familial stressors as 
a result of acculturation.25 Therefore, 
acculturation responses are likely to be 
different, or confl icting based on personal 
experiences of acculturation and family/
community cohesion.31–33 Thus, the accul-
turation modes used in this study may 
only be representative of the participants’ 
perspectives in relation to how we have 
defi ned ‘family/community’ wellbeing. 
Alternatively, the acculturation tool may 
not be adequately suffi  cient to measure the 
degree and variation of cultural heritage 

and affi  liation. Observing how family and 
community members function as a nucleus 
or an extended network system of shared 
interests, values and experiences maybe a 
better alternative to understand wellbeing. 
Unfortunately, our study was not able to 
gauge participants’ in-depth understanding 
of acculturation and family/community 
cohesion.

Study limitations and future work
 A major limitation is the potential for 

selection bias of study participants that may 
have led to the high proportion of partici-
pants indicating their acculturation status 
as being predominantly ‘marginalised’, and 
lower education background. Also, there is 
the potential for participation bias based 
on the limited use of the mobile/electronic 
platform of the intervention tool and due 
to the duration of the mHealth trial (12 
weeks), that may have been too short to 
be able to measure the wellbeing factors 
at a comprehensive level. Finally, to better 
understand wellbeing from a Pasifi ka 
perspective, further research will be needed 
to include other domains outside of estab-
lished health models, including the role of 
family and community.

Conclusion
Our study utilised Pasifi ka-only partic-

ipant data from a large cRCT21 study, to 
examine the relationship between demo-
graphic and behavioural factors and 
Pasifi ka wellbeing. From the cRCT fi ndings 
(Table 2), the programme appears to have 
supported positive changes, particularly for 
the intervention participants in ‘family and 
community’ wellbeing, compared with the 
controls. Additionally, it was clear from our 
multivariate analyses that at an individual 
level, the study participants who identifi ed 
as being ‘marginalised’ had signifi cantly 
positive associations with family/community 
wellbeing. Although the study fi ndings do 
not fully explain the reasons behind the 
acculturation, education and age charac-
teristics associations, it does point to the 
importance of ‘family/community’ as being 
the most important wellbeing factor for 
Pasifi ka peoples. Future work could focus on 
more in-depth understanding of the psycho-
social factors and an up-to-date knowledge 
of intra-familial and inter-generational 
perception of acculturation, and its effect on 
overall wellbeing. 
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Appendix
Appendix Table 1: Wellbeing questions: Pasifi ka version.

Spiritual 1. How do your spiritual beliefs support you to have a healthy life?
Likert scale not very well at all—> very well
Comment: Free text

Physical (also 
covered with primary 
outcomes)

2. How able are you to move about without pain or discomfort?
Likert scale not very able at all—> very able
Comment: Free text

3. How confident are you in eating the right-sized portions at community 
events?
Likert scale not very confident at all—> very confident
Comment: Free text

Mental 4. How able do you feel to set goals for yourself?
Likert scale not very able at all—> very able
Comment: Free text

5. How likely are you to set goals for yourself or your family?
Likert scale not very likely at all—> very likely
Comment: Free text

6. How positive are you about life in general?
Likert scale not very positive at all—> very positive
Comment: Free text

7. How much do you like participating in community activities?
Likert scale not very much at all—>very much
Comment: Free text

Family 8. How strong would you rate your family’s ability to make healthy choices?
Likert scale not very strong at all—> very strong
Comment: Free text

Other 9. How well does the environment support you to make healthy 
choices? (environment includes physical, social, economic and political 
environment(s) and a range of settings such as schools, churches, food 
stores, sports clubs, etc)
Likert scale not very well at all—> very well
Comment: Free text

10. How well do you know how to access healthy services in your local 
community, eg, local markets, low-cost exercise classes, etc?
Likert scale not very well at all—> very well
Comment: Free text
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Pacific and Kiwi/New Zealand heritage and lifestyle

Next are questions about your attitude and beliefs about Pacific and Kiwi/New Zealand heritage and 
lifestyle. Please provide the answer that best describes you a� er each question

Pacific/Kiwi-New Zealand Heritage and Lifestyle

1 = Very Knowledgeable, 2 = Somewhat Knowledgeable, 3 = Neutral or No response, 4 = Somewhat not 
knowledgeable, 5 = Not at all Knowledgeable

Questions 1 2 3 4 5

1. How knowledgeable are you of traditional Pacific
culture and lifestyle?

2. How knowledgeable are you of traditional Kiwi/
New Zealand culture and lifestyle?

1 = Very involved, 2 = Somewhat involved, 3 = Neutral or No response, 4 = Somewhat not knowledge-
able, 5 = Not at all involved

Questions 1 2 3 4 5

3. How involved are you in Pacific culture and life-
style?

4. How involved are you in Kiwi/New Zealand culture
and lifestyle?

1 = Very Positive, 2 = Somewhat Positive, 3 = Neutral or No response, 4 = Somewhat negative, 5 = Very 
Negative

Questions 1 2 3 4 5

5. How do you feel towards the Pacific culture and 
lifestyle?

6. How do you feel towards the Kiwi/New Zealand
culture and lifestyle?

1 = Very Important 2 = Somewhat Important, 3 = Neutral or No response, 4 = Very little importance, 5 = 
Not important at all

Questions 1 2 3 4 5

7. How important is it for you to maintain a Pacific
lifestyle and identity?

8. How important is it for you to maintain a Kiwi/New
Zealand lifestyle and identity?
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Appendix Table 2:

Section/item Item 
No

Description Addressed on 
page number

Administrative information

Title 1 Descriptive title identifying the study design, 
population, interventions and, if applicable, trial 
acronym

1

Trial registration 2a Trial identifier and registry name. If not yet registered, 
name of intended registry

2

2b All items from the World Health Organization Trial 
Registration Data Set

Protocol version 3 Date and version identifier 14

Funding 4 Sources and types of financial, material, and other 
support

15

Roles and 
responsibilities

5a Names, a� iliations and roles of protocol contributors 1

5b Name and contact information for the trial sponsor 1

5c Role of study sponsor and funders, if any, in study 
design; collection, management, analysis, and 
interpretation of data; writing of the report; and the 
decision to submit the report for publication, including 
whether they will have ultimate authority over any of 
these activities

15

5d Composition, roles and responsibilities of the 
coordinating centre, steering committee, endpoint 
adjudication committee, data management team and 
other individuals or groups overseeing the
trial, if applicable (see Item 21a for data monitoring 
committee)

15

Introduction

Background and 
rationale

6a Description of research question and justification for 
undertaking the trial, including summary of relevant 
studies (published and unpublished) examining benefits 
and harms for each intervention

3–4

6b Explanation for choice of comparators 7

Objectives 7 Specific objectives or hypotheses 3–4

Trial design 8 Description of trial design including type of trial (eg, 
parallel group, crossover, factorial, single group), 
allocation ratio, and framework (eg, superiority, 
equivalence, non-inferiority, exploratory)

4
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Methods: participants, interventions, and outcomes

Study setting 9 Description of study settings (eg, community clinic, 
academic hospital) and list of countries where data will 
be collected. Reference to where list of study sites can 
be obtained

4–5

Eligibility criteria 10 Inclusion and exclusion criteria for participants. If 
applicable, eligibility criteria for study centres and 
individuals who will perform the interventions (eg, 
surgeons, psychotherapists)

4–5

Interventions 11a Interventions for each group with su� icient detail to 
allow replication, including how and when they will be 
administered

6–7

11b Criteria for discontinuing or modifying allocated 
interventions for a given trial participant (eg, drug dose 
change in response to harms, participant request, or 
improving/worsening disease)

N/A

11c Strategies to improve adherence to intervention 
protocols, and any procedures for monitoring adherence 
(eg, drug tablet return, laboratory tests)

7

11d Relevant concomitant care and interventions that are 
permitted or prohibited during the trial

N/A

Outcomes 12 Primary, secondary and other outcomes, including 
the specific measurement variable (eg, systolic blood 
pressure), analysis metric (eg, change from baseline, 
final value, time to event),
method of aggregation (eg, median, proportion), and 
time point for each outcome. Explanation of the clinical 
relevance of chosen e� icacy and harm outcomes is 
strongly recommended

7–10

Participant 
timeline

13 Time schedule of enrolment, interventions (including 
any run-ins and washouts), assessments, and visits 
for participants. A schematic diagram is highly 
recommended (see Figure)

11

Sample size 14 Estimated number of participants needed to achieve 
study objectives and how it was determined, including 
clinical and statistical assumptions supporting any 
sample size calculations

10

Recruitment 15 Strategies for achieving adequate participant enrolment 
to reach target sample size

5

ARTICLE



97 NZMJ 30 October 2020, Vol 133 No 1524
ISSN 1175-8716                 © NZMA
www.nzma.org.nz/journal

Methods: assignment of interventions (for controlled trials)

Allocation:

Sequence 
generation

16a Method of generating the allocation sequence (eg, 
computer-generated random numbers), and list of any 
factors for stratification. To reduce predictability of a 
random sequence, details of any planned restriction (eg, 
blocking) should be provided in a separate document 
that is unavailable to those who enrol participants or 
assign interventions

6

Allocation 
concealment 
mechanism

16b Mechanism of implementing the allocation sequence 
(eg, central telephone; sequentially numbered, opaque, 
sealed envelopes), describing any steps to conceal the 
sequence until interventions are assigned

6

Implementation 16c Who will generate the allocation sequence, who will 
enrol participants, and who will assign participants to 
interventions

6

Blinding 
(masking)

17a Who will be blinded a� er assignment to interventions 
(eg, trial participants, care providers, outcome 
assessors, data analysts), and how

6

17b If blinded, circumstances under which unblinding is 
permissible, and procedure for revealing a participant’s 
allocated intervention during the trial

N/A

Methods: Data collection, management and analysis

Data collection 
methods

18a Plans for assessment and collection of outcome, 
baseline and other trial data, including any related 
processes to promote data quality (eg, duplicate 
measurements, training of assessors) and a description 
of study instruments (eg, questionnaires, laboratory 
tests) along with their reliability and validity, if known. 
Reference to where data collection forms can be found, 
if not in the protocol

7–10

18b Plans to promote participant retention and complete 
follow-up, including list of any outcome data to be 
collected for participants who discontinue or deviate 
from intervention protocols

7–10

Data 
management

19 Plans for data entry, coding, security, and storage, 
including any related processes to promote data 
quality (eg, double data entry; range checks for data 
values). Reference to where details of data management 
procedures can be found, if not in the protocol

12

Statistical 
methods

20a Statistical methods for analysing primary and 
secondary outcomes. Reference to where other details 
of the statistical analysis plan can be found, if not in the 
protocol

11–12

20b Methods for any additional analyses (eg, subgroup and 
adjusted analyses)

20c Definition of analysis population relating to protocol 
non-adherence (eg, as randomised analysis), and any 
statistical methods to handle missing data (eg, multiple 
imputation)

11–12
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Methods: Monitoring

Data monitoring 21a Composition of data monitoring committee (DMC); 
summary of its role and reporting structure; statement 
of whether it is independent from the sponsor and 
competing interests; and reference to where further 
details about its charter can be found, if not in the 
protocol. Alternatively, an explanation of why a DMC is 
not needed

13

21b Description of any interim analyses and stopping 
guidelines, including who will have access to these 
interim results and make the final decision to terminate 
the trial

N/A

Harms 22 Plans for collecting, assessing, reporting, and managing 
solicited and spontaneously reported adverse events 
and other unintended e� ects of trial interventions or 
trial conduct

N/A

Auditing 23 Frequency and procedures for auditing trial conduct, if 
any, and whether the process will be independent from 
investigators and the sponsor

13

Ethics and dissemination

Research ethics 
approval

24 Plans for seeking research ethics committee/
institutional review board (REC/IRB) approval

13

Protocol 
amendments

25 Plans for communicating important protocol 
modifications (eg, changes to eligibility criteria, 
outcomes, analyses) to relevant parties (eg, 
investigators, REC/IRBs, trial participants, trial 
registries, journals, regulators)

13

Consent or 
assent

26a Who will obtain informed consent or assent from 
potential trial participants or authorised surrogates, and 
how (see Item 32)

13

26b Additional consent provisions for collection and use of 
participant data and biological specimens in ancillary 
studies, if applicable

14–15

Confidentiality 27 How personal information about potential and enrolled 
participants will be collected, shared, and maintained in 
order to protect confidentiality before, during and a� er 
the trial

12
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Declaration of 
interests

28 Financial and other competing interests for principal 
investigators for the overall trial and each study site

15

Access to data 29 Statement of who will have access to the final trial 
dataset, and disclosure of contractual agreements that 
limit such access for investigators

13

Ancillary and 
post- trial care

30 Provisions, if any, for ancillary and post-trial care, and 
for compensation to those who su� er harm from trial 
participation

13

Dissemination 
policy

31a Plans for investigators and sponsor to communicate 
trial results to participants, healthcare professionals, the 
public, and other relevant groups (eg, via publication, 
reporting in results databases, or other data sharing 
arrangements), including any publication restrictions

13–14

31b Authorship eligibility guidelines and any intended use of 
professional writers

14

31c Plans, if any, for granting public access to the full 
protocol, participant-level dataset, and statistical code

N/A

Appendices

Informed 
consent 
materials

32 Model consent form and other related documentation 
given to participants and authorised surrogates

Appendix 2

Biological 
specimens

33 Plans for collection, laboratory evaluation and storage 
of biological specimens for genetic or molecular 
analysis in the current trial and for future use in ancillary 
studies, if applicable

N/A
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 From gorse to ngahere: 
an emerging allegory for 

decolonising the New Zealand 
health system 

Heather Came, Isaac Warbrick, Tim McCreanor, Maria Baker

The colonial health system in Aotearoa 
is failing Māori. This is evident 
through the fi ndings of the landmark 

WAI 2575 report of the Waitangi Tribunal 
that found institutional racism and systemic 
breaches of Te Tiriti o Waitangi across the 
infrastructure of the health system, includ-
ing in health legislation, policy, contracting, 
governance and investment practices of the 
Crown.1 Ultimately the failings manifest as 
enduring ethnic health inequities.2 This com-
plex problem is not unique to Aotearoa—
rather, it is a global challenge3,4 facing 
colonial health systems and nation states 
committed to equity and social justice. Evi-
dence shows political processes of colonisa-
tion and forced assimilation have devastated 
Indigenous health.5,6 For example, disposses-
sion and forceful detachment from ancestral 
lands, shifted access to healthy food and 
water, while diminishing cultural identity 
that was tied to the whenua where whānau 

had lived for many generations. The chal-
lenge before us now is how to reconfi gure 
colonial power relations and to decolonise 
health systems.

There are loose parallels with the 
challenges facing Indigenous forest 
ecosystems—the ngahere—in the face 
of colonial economic development. How 
can we achieve the sustainable, equitable 
diversity vital to the future and well-
being of the ngahere (and the population!) 
without destroying the economic fabric 
of society? Our allegory ‘gorse to ngahere’ 
is designed (recognising its limitations) to 
stimulate thinking about how to approach 
changing the colonial impacts of the health 
system on Māori. We hope that by looking 
to te taiao (the natural environment) for 
metaphor, models, and understanding 
relating to human wellbeing, as Māori and 
Indigenous epistemologies continue to do, 
that processes within the natural world 

ABSTRACT
Prior to colonisation, Māori had a well-developed holistic health system based on maintaining balance 
between people, place and spirit. The colonial imposition of British economic, religious, educational, legal, 
health and governance, through warfare, immigration, legislation and social coercion had a devastating 
e� ect on Māori health outcomes. With the release of the WAI 2575 Waitangi Tribunal report exposing 
the failings of our health system in relation to Māori health, the need to decolonise our health system 
becomes more pressing. A key di� iculty in this work is the poverty of transformative language, concepts 
and frameworks in our workforce. This paper is the product of an anti-racism think tank that occurred 
in April 2019. While working through a system change analysis on our colonial health system, Māori and 
Tauiwi activists and scholars created an allegory—from gorse to ngahere. The allegory depicts the ongoing 
impact of the colonial health system as represented by gorse, and the possibilities of a decolonised health 
system represented by ngahere—a self-sustaining and flourishing native forest. Racism has a geographic 
specificity. The allegory we developed is a mechanism for conceptualising decolonisation for the context of 
Aotearoa. It serves to reinforce the di� erent roles and responsibilities of the descendants of the colonisers 
and the colonised in the pursuit of decolonisation. 
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will provide guidance for ways forward. 
In this particular narrative the introduced 
species gorse became an invasive weed 
that colonised vast areas of forest which 
Pākehā settlers cut and burned to make 
farmland. This is gradually replaced, with a 
regenerating Indigenous tree canopy. Such 
gradualism is inherent to the transformative 
processes envisaged by the landmark Matike 
Mai7 report on constitutional transfor-
mation. This report developed through an 
extensive engagement process with Māori 
led by Moana Jackson and Margaret Mutu 
modelling a Te Tiriti o Waitangi and tikan-
ga-based framework for decolonising the 
constitutional arrangements of the nation. 
Came, Baker and McCreanor8 have articu-
lated the possible implications of Matike Mai 
for the health sector.

Decolonisation 
Decolonisation is both an individual 

and collective process of revealing and 
analysing the historic and contemporary 
impact of colonisation, and institutional 
racism, combined with political commitment 
towards the recognition of Indigenous sover-
eignty. Tuhiwai Smith9 describes it is as a 
“...long-term process involving the bureau-
cratic, cultural, linguistic and psychological 
divesting of colonial power”.

McGuire-Adams and Giles10 argued 
decolonisation requires the development 
of critical consciousness about the cause 
of oppression, the distortion of history and 
the degrees to which one has colluded with 
and internalised defi cit colonial ideology. 
One response to decolonisation is to focus 
on strengths and return to one’s ancestors’ 
teachings, values, ethics and knowledge, 
Such as Heke’s11 ‘Atua-Matua Māori Health 
Framework’, which realigns health and 
wellness with the characteristics of, and rela-
tionship to and between Atua Māori (Māori 
environmental deities). McGuire-Adams 
maintains decolonisation requires a refusal 
to victim-blame and to mindfully connect 
with ceremony, healing and a community of 
people to foster strength and wellbeing. 

Processes dismantling colonisation can 
be peaceful, entail violent revolt or a mixed 
approach. Inspired by the revolutionary 
writings of Fanon, Freire and Said, decoloni-
sation as an international movement has led 

to self-government for some and increased 
recognition of Indigenous peoples’ rights for 
others. Such struggles have also resulted in 
people being harassed, prosecuted and killed 
in their efforts to achieve social, cultural, 
political and economic transformation.

The remainder of this paper, informed by 
conversations within our network, is our 
emerging allegory which likens the colonial 
health system in Aotearoa to gorse, and a 
decolonised Māori-centric health system to 
a ngahere.

Methodology
In April 2019 health activist group STIR: 

Stop Institutional Racism hosted an inter-
national think tank to explore how to 
decolonise the public health system in 
Aotearoa. The gathering was a mixture of 
Māori and Tauiwi activists, public health 
practitioners and academics who were 
committed to strengthening our collective 
efforts to disrupt institutional racism. The 
weekend was led by visiting scholar Derek 
Griffi  th from the US, with Grant Berghan and 
Heather Came, then co-chairs of STIR. We 
worked through a systems change analysis,12

a preferred method for dealing with complex 
problems that conventional approaches have 
proven unable to transform. 

The group talked extensively about the 
current colonial-dominated health system, 
its administration, and operations. This 
kōrero (conversation) was informed by 
decades of Māori and Tauiwi experience 
working within the health system, engaging 
in health activism and working within the 
Academy to generate evidence about how 
institutional racism manifests within the 
health system. 

Findings
Ngahere 

“I am the forest and the forest is me.”13 

Māori have intimate, longstanding, inter-
dependent relationships with the whenua, 
awa, moana and ngahere in Aotearoa. 
‘Whenua’ also means placenta in Te Reo 
Māori, and Māori are Tangata Whenua 
(people of the land), highlighting the 
attachment of Māori to place. In Māori lore, 
Tāne Mahuta is the atua (guardian or deity) 
of the forest and birds, and many life forms 
in the ngahere, both fl ora and fauna, are his 
tamariki (children). 
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The ngahere has its own mauri (essence 
or life-force) and in some areas is home to 
supernatural beings known as patupaiarehe. 
These elements infl uenced how Māori 
prepared for and conducted themselves in 
the ngahere. Karakia (incantations, prayers) 
were conducted and specifi c locations 
were avoided. The ngahere was a source 
of “…spiritual enrichment, cognitive devel-
opment, refl ection and physical health and 
aesthetic experiences”.13

The ngahere was a mahinga kai (food 
gathering place) where birds, freshwater 
fi sh, tuna and koura, and plant foods 
like pikopiko, mauku and tawa berries, 
were abundant. The ngahere was also an 
important source of rongoā (Māori medi-
cines) such as kawakawa and kumarahou, 
timbers for boats and dwellings, and a 
source of healing.

Māori observed the ngahere and other 
features of the environment for survival 
and applied the knowledge gained from the 
ngahere into all facets of life. For example, 
when a leader passed away, they were 
likened to a Tōtara—a native tree known for 

its strength and height—that had fallen in 
the forest “Kua hinga te Tōtara i te wao nui 
a Tāne”. Similarly, one could say of someone 
that was particularly expert in a given fi eld 
“E kore e mau i a koe, he wae kai pakiaka”—
You will not catch the feet accustomed to 
running among the roots.

The ngahere also represent tribal 
histories. Māori feel connected to ngahere 
that contain pūrākau (stories) and where 
great feats were accomplished, or where 
tūpuna (ancestors) met and fell in love. The 
ngahere was and still is an intergenerational 
mechanism for transferring knowledge 
about mauri ora across physical, mental, 
spiritual and collective planes of wellness. 

The ngahere has its own mana (prestige) 
and to trample it is not appropriate. 
However, for some iwi (tribes) ngahere 
are the descendants of Tane and therefore 
tuakana (elder siblings) to human beings. 
Such peoples are more likely to feel grief 
and bewilderment at the objectifi cation, 
exploitation and subsequent annihilation of 
these kindred communities. 

Figure 1: Ngahere.

Photo: Denis Came-Friar.

VIEWPOINT



105 NZMJ 30 October 2020, Vol 133 No 1524
ISSN 1175-8716                 © NZMA
www.nzma.org.nz/journal

Gorse 
The arrival of Pākehā and the subsequent 

colonisation of Aotearoa led to signifi cant 
changes in land usage, in keeping with the 
European philosophy that land was prof-
itable property.14 Trees were cut for timber 
at scale and forest was burned to convert to 
grass, transforming landscapes, devastating 
waterways and decimating animal and plant 
populations. Introductions of European 
plants and animals both deliberate and acci-
dental meant invasive species such as gorse, 
broom, pine, rats, cats, pigs and deer added 
to the destruction. Similarly, the arrival of 
European perspectives on health, health 
resource distribution and profi tability in 
their health system, severely damaged Māori 
practices, destroyed their support systems 
and halved the Māori population by 1900.15

The focus on ‘progress’ at the expense and 
disregard of interconnected and holistic 
systems (ie, the destruction of ngahere and 
entire ecosystems because they ‘get in the 
way’ of farming and other ‘productive’ 
activities) is also refl ected in dominant 
approaches to health. Physical aspects of 
‘health’, or more specifi cally the absence 
of illness, have become the focus of most 
health systems and services, at the expense 
of social, cultural and spiritual aspects of 
wellbeing (perhaps due to the commercial 
potential of the ‘illness industry’). While 

treating and reducing physical illness is also 
an important part of Māori health aspira-
tions, like the widespread and thorough 
burning and replacement of ngahere with 
gorse, the refusal to include Māori views and 
perspectives in the treatment of physical 
illness is widespread and opportunities to 
grow Māori-led solutions up through the 
gorse of the health system are few. 

The European ideology of domination of 
environments as distinct from Indigenous 
practices of conservation, balance and 
sustainability, clashed from the earliest of 
contacts. Until quite recently, before the 
emergence of conservation movements, 
Pākehā discourse undercut the value of 
environmental resources; we spoke of bush, 
scrub, swamps and creeks in a manner 
that marginalised and minimised their 
value compared to pasture, fi elds, orchards 
and plantations. The former were seen as 
wild, ‘waste lands’ to be owned, fenced, 
cleared, tamed and transformed into the 
latter. It’s not diffi  cult to see this same 
ideology pervading health in Aotearoa, 
where Māori are portrayed in media and 
common discourses as being obese, choosing 
poor diets, having violent relationships, 
and raising children in the worst of social 
conditions, while also suggesting that ‘new’ 
medicines or ‘modern’ interventions are the 
solution to ‘Māori problems’. 

Figure 2: Gorse.

Photo: Denis Came-Friar.
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In 2005 some 29% of Aotearoa remained 
forested, with 6.3 million hectares of native 
ngahere remaining.16 Not by Wind Ravaged,
a poem by Hōne Tuwhare, speaks of the 
devastation to the landscape that created the 
conditions that allowed gorse to thrive. 

Deep scarred
not by wind ravaged nor rain
nor the brawling stream
stripped of all save the brief fi nery
of gorse and broom and standing
sentinel to your bleak loneliness
the tussock grass—
O voiceless land let me echo your 

desolation.17

Gorse is a woody evergreen legume, part 
of the plant family Fabaceae (see Figure 
2), that forms invasive thickets. It is highly 
fl ammable and can be used as fuel and 
is a nitrogen-fi xing plant—when it dies it 
releases nitrogen which helps fertilise the 
soil. Likewise, the colonised health system 
is one that has fuelled the fl ames of political 
and social outrage many times in the past, 
with neo-liberal ideology pointing toward 
the lazy and incompetent Māori and their 
poor choices, as the source of our collective 
health woes.

Introduced to Aotearoa in the 1800s to 
make decorative hedges and wind shelter or 
fencing for stock and crops, it unexpectedly 
fl ourished in our temperate landscape.18

Price argued planting of hedges was moti-
vated by a European aesthetic of humanising 
and dominating the landscape. Gorse 
quickly adapted and became an aggressive 
invasive species through fl owering twice 
a year here, compared with annual fl ow-
ering in Europe. The new plantings were an 
uncontrolled experiment and once estab-
lished, successfully competed with and 
displaced native plants. By the 1940s gorse 
was recognised as a serious noxious weed 
and by the 1970s some 700,000 hectares 
were covered in gorse nationwide.19

Gorse seeds can lie dormant on the ground 
for up to 40 years and then can germinate 
quickly when conditions become favourable. 
It has an aggressive seed dispersal system 
which allows for rapid regeneration, 
while modifi cation of vegetation cover, 
soil disruption and fi re increase seed 
germination. 

“Gorse colonises bare ground... Approx-
imately 6,000–18,000 fertile seeds are 
produced annually from mature individuals 
that develop approximately 1,000 fl owers per 
branch… soil seedbank size can exceed 10,000 
seeds per m2.”20

Millions of dollars each year are invested 
in attempting to control and contain gorse 
with inconsistent results. Multiple sustained 
efforts to contain its spread, including i) 
chemical, ii) biological controls such as 
weevils, spider mite, fungi and thrips and 
controlled burn-offs, and iii) mechanical 
removal over decades have only achieved 
partial control. 

Gorse has proven resilient to herbi-
cides due to the thick cuticles on its spines 
which help prevent absorption, similar 
to the colonial health system’s resistance 
to Māori worldviews, and solutions to 
current health challenges. Burnt stumps of 
gorse can readily sprout new growth, and 
fi re can encourage germination of seeds 
if the temperature is not hot enough or 
sustained suffi  ciently. Similarly, when social 
diffi  culties arise, racism seems to sprout 
new seeds, which spreads the ideology 
throughout a population. 

In permaculture terms, gorse acts as a 
nursery plant so is useful in native bush 
regeneration. When gorse is young it 
creates a low protective canopy in which 
native plant seeds can germinate and grow, 
enriching the soil by fi xing nitrogen. This 
allows Indigenous plant seedlings to thrive 
and grow up through the gorse, cutting out 
its access to light and eventually replacing it. 
To thrive, gorse requires full sunlight. Simi-
larly, the colonial health system requires 
constant reinforcement of colonial perspec-
tives and ideals. To regenerate bush, you can 
clear small areas and plant pioneer species 
(kanuka, manuka, toetoe or hebe) which 
are fast-growing, acid soil loving plants. 
New trees will have eradicated gorse within 
10–15 years; a technique that has been used 
successfully in the Hinewai Reserve on the 
Banks Peninsula.21

Māori have deforested some areas and 
the evidence from historical sources points 
to cultivations at a scale that produced 
surpluses that sustained thriving interna-
tional trade until the end of the 1850s.22

Pākehā have over time come to value and 
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revere pristine forest, shrublands, wetlands 
and waterways and sought to preserve, 
protect and restore elements and areas of the 
ecosphere they have taken over. The weeds, 
predators and pests along with the human 
economic and cultural imperatives of coloni-
sation are key threats to the health, diversity 
and sustainability of ngahere. In our analogy 
we let ‘gorse’ stand for the combination of 
things that colonisation has wrought.

Discussion
The presence of gorse and the compro-

mised state of the ngahere is a symptom of a 
profound imbalance in the landscape. This 
ecological imbalance, like the imbalance of 
ethnic inequities and racism, needs to be 
corrected to benefi t all those that live in this 
whenua. Gorse eradication like the erad-
ication of institutional racism is a wicked 
problem that needs to be addressed from 
multiple fronts, using the collective and indi-
vidual spheres of infl uence of many within 
the health system.

Until the ngahere can be restored, and 
decolonisation occurs interim power sharing 
arrangements need to be put in place. Came, 
O’Sullivan, Kidd and McCreanor23 argued 
that given the health sector’s non-com-
pliance with Te Tiriti o Waitangi, engaging 
with the WAI 2575 report recommendations 
is a matter of some urgency. As Wilson,24

the visionary behind Hinewai Reserve, 
has argued, gorse can provide an interim 
protective canopy for shade-loving native 
plants. Likewise, non-Māori can assist 
Māori in decolonising the health sector by 
providing safe environments where Māori 
health practices and initiatives can be 
restored, and where Māori health leaders 
and workers can develop without the racism 
that is frequently tied to Māori ways of 
doing things. Any sustained transformation 
will require time and vision and depend on 
political will, tenacity and capacity. 

In terms of gorse eradication20 noted that 
many land managers do not have the time 
or resources to dedicate to successfully 
control gorse by traditional means; partic-
ularly if the seedbank will be full again in 
a few seasons. There are those within the 
health sector that will argue that the sector 
is underfunded and we don’t have the 
resources to address racism.25 Leaving aside 
for now the political question of whether 

the public health system is underfunded, 
the costs of inaction in the face of racism 
for Māori whānau who are disproportion-
ately carrying the burden of disease is 
simply morally and ethically unacceptable.26

Like the ngahere struggling to rise above a 
pervasive gorse canopy, Māori will continue 
to struggle to achieve good health and 
fl ourish without an acknowledgment of the 
barriers that stifl e that progress, and action 
against the colonial ideology that perpet-
uates such barriers. 

The authors maintain decolonisation 
work should be a normalised part of the 
core everyday work of health practitioners, 
their managers, policy makers and political 
leaders. For this to occur it is timely to 
refresh professional competency docu-
ments,27 the Health Practitioners Competency 
Assurance Act 2003 28 and tertiary health 
curriculum, Ministry of Health and district 
health board policy and practices.

Broadfi eld and McHenry20 have argued 
when targeting invasive species such as 
gorse, that it is important to target the 
root cause of the invasion rather than 
the symptoms. This aligns well with the 
arguments put by Came and Griffi  th29 that 
in order to address institutional racism 
a planned systems change approach is 
needed. Ad hoc efforts by committed indi-
viduals are unlikely to achieve sustained 
change. Now that institutional racism within 
the health system is acknowledged,1,30,31 we 
need to plan to eradicate it and oftentimes 
the best way to eradicate the gorse is by 
nurturing ngahere. 

Māori have been actively engaging in 
restoring ngahere and decolonising the 
health system,32 from tikanga and kaupapa 
driven approaches and initiatives recon-
necting to culture and mātauranga Māori 
(traditional Māori knowledge). ‘Mainstream’ 
initiatives have also been redesigned to 
better align with Māori perspectives, while 
Māori have been building kaupapa Māori 
organisations and developing culturally 
targeted health interventions for decades.33

Professor Sir Mason Durie34 has proposed a 
clear framework and vision for Māori health 
leadership going forward. After extensive 
engagement with Māori, Matike Mai 
Aotearoa7 have articulated what a Te Tiri-
ti-compliant constitution might look like and 
challenged Pākehā to engage, while others35
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have proposed a shift toward traditional 
beliefs and environmental knowledge as the 
drivers for health. 

Conclusion
We concur with Freire that there are 

different tasks for the descendants of the 
colonisers and the colonised. The resto-
ration of ngahere is work that needs to 
be led by Māori. Pākehā who are used to 
being in control for the last 170 years, need 

to surrender and trust Māori intelligence 
and Māori solutions. As allies, Pākehā can 
support the rejuvenation of the ngahere 
by actively taking away things like the 
gorse that stops the regeneration process. 
Personally mediated, cultural, historical 
and institutional racism are fundamental 
barriers to the achievement of decoloni-
sation. Championing compliance with Te 
Tiriti o Waitangi is another potentially 
fruitful contribution. 
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Nurse prescribing 
in New Zealand—the 

difference in levels of 
prescribing explained 

Jane Key, Karen Hoare

New Zealand has been late in imple-
menting nurse prescribing. Towards 
the end of the 20th century non-med-

ical prescribing was introduced into many 
westernised countries, notably in the UK, 
where nurses have been prescribing for 
decades.1,2 The situation regarding the late 
introduction of nurse prescribing in New 
Zealand, is a curious one. In 2006, there 
were only fi ve nurse practitioners prescrib-
ing in New Zealand (the only group who 
were eligible to prescribe at the time), which 
was in part due to objections raised regard-
ing the safety to the public of these profes-
sionals and future nurse prescribers.3 One 
commentator at that time highlighted that 
there were more registered nurse prescrib-
ers in the UK than there were doctors regis-
tered with New Zealand’s General Medical 
Council.4 Since then, the numbers and levels 
of nurses prescribing in New Zealand have 
substantially increased along with other 
groups of non-medical prescribers such as 
pharmacists and optometrists.2 This article 
explains the evolution and nomenclature of 
the different levels of nurse prescribing in 
New Zealand and the legislation under-pin-
ning each of the three levels (see Tables 
1 and 3). Additionally, the prerequisites, 
education, competencies and registration of 
the three levels are defi ned along with the 

intent of each prescriber’s role and the clin-
ical contexts. The discussion will be drawn 
from current New Zealand legislation as 
well as professional guidelines published by 
the Nursing Council of New Zealand (NCNZ), 
who are the responsible agency for setting 
educational and professional standards for 
nurses in New Zealand.

Authorised versus designated 
prescribers

In order to discuss nurse prescribing it is 
fi rst necessary to clarify two pertinent terms 
used in the New Zealand legislation; autho-
rised and designated prescribers. Authorised 
prescribers may independently prescribe, 
supply, sell, administer or arrange for the 
administration of any medicine that relates 
to their area of practice.1 Current authorised 
prescribers include nurse practitioners, 
optometrists, practitioners (dentist or 
medical practitioner), registered midwives 
or veterinarians.1 Designated prescribers, 
on the other hand, may only prescribe from 
a list of medicines published in the New 
Zealand Gazette by the Director-General 
of Health under section 105(5A) of the 
Medicines Act.1 Designated prescribers are 
also expected to prescribe collaboratively
alongside an authorised prescriber and have 
limited permission to diagnose (only minor 

ABSTRACT 
This article discusses the three types of nurse prescriber currently registered in New Zealand (nurse 
practitioners, registered nurse prescribers (RNP) in primary health and specialty teams and registered 
nurse prescribers (RNPCH) in community health). It also provides an overview of the evolution of each 
group, as well as a summary of the current legislation, prescribing restrictions and models of supervision 
required for each type of prescriber.
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Table 1: Legislation pertaining to prescribing.

Legislation Description

Health Practitioners 
Competence 
Assurance Act (2003)
(HPCA)3

The intent of the HPCA aims to protect the public from harm at the hands of 
healthcare professionals (HCP). It delegates the responsibility for enacting 
this to Responsible Agencies (RAs) for each profession. The RA for nursing 
is the Nursing Council of New Zealand (NCNZ). Under the HPCA, the titles 
of HCP may only be used by those who have met the standards of and are 
currently registered with the relevant RA. 

Medicines Act 19811 Defines the terms medicine, new medicine, prescription medicine and 
restricted medicine. Regulates medicines, related products and medical 
devices in New Zealand. It also outlines the legislative framework for 
prescribing prescription medicines and the groups of health professionals 
able to prescribe (includes definitions of authorised and designated 
prescribers). 

Medicines 
Regulations 19844

Outlines the classification of medicines, and lists the medicines in each 
category. It also regulates the quality, advertising, labelling, production, 
transport, prescribing and dispensing conditions, licensing, withdrawal, data 
sheets and includes schedule of medicines. Section 41 outlines the legal 
requirements for all prescriptions.

Medicines (Standing 
Order) Regulations 
20025

A Standing Order is a generic prescription that allows non-prescribing health 
professionals to make drug administration decisions as per prescribed 
criteria. Authorised prescribers can issue and oversee standing orders, 
designated prescribers cannot.

Medicines (Standing 
Order) Amendment 
Regulations 2016

The above regulations were amended by an Order in Council on 11 July 2016 
that allowed nurse practitioners and optometrists to issue Standing Orders.

Medicines 
(Designated 
Prescriber: Nurse 
Practitioners) 
Regulations 20056

Now revoked and replaced section by the Medicines Amendment Act 2013.7

Medicines 
(Designated 
Prescriber—
Registered Nurses 
Practising in 
Diabetes Health) 
Regulations 20118

Now revoked and covered by The Medicines (Designated Prescriber-
Registered Nurses) Regulations 2016.9

Medicines 
Amendment Act 
20137

Amends the Medicines Act 1981—added nurse practitioners to the list 
of authorised practitioners who can prescribe medicines that lie within 
their scope of practice—giving them equivalence to doctors, dentists and 
midwives. 
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Table 2: Examples of contexts suitable for nurse prescribers (not an exhaustive list).

Registered nurse with designated 
prescribing rights (primary health 
and specialty teams)2

Registered nurse with 
designated prescribing right 
(community health)22

Nurse practitioner23

Primary care or nurse specialist nurse-
led clinics (chronic conditions)
• Hypertension
• Diabetes
• Heart failure
• Asthma
• COPD
• Gout
• Eczema
• Depression
• Anxiety
• Palliative care
Health promotion
• Immunisations
• Contraception 
All must have access to an authorised 
prescriber in order to prescribe.
Other areas may be suitable but the 
list of medicines that can be prescribed 
may not be pertinent.

• Public health nurses
• School nurses
• Community health nurses

All must have access to an 
authorised prescriber in order 
to prescribe.

NPs can diagnose and 
prescribe independently 
so they can work 
anywhere there is service 
need for the role. 

The Medicines 
(Designated 
Prescriber-
Registered Nurses) 
Regulations 20169

The purpose of these regulations is:
• to authorise registered nurses who meet specified requirements for 

qualifications, training and competence to be designated prescribers for 
the purpose of prescribing specified prescription medicines; and

• to provide for the qualifications, training and competence requirements; 
and

• to prohibit registered nurses from prescribing specified prescription 
medicines if they fail to comply with the requirements; and

• to make non-compliance with the requirements an o� ence.

Misuse of Drugs Act 
197510

Legislative framework for controlled drugs.

Misuse of Drugs 
Regulations 197711

Outlines licensing, permissions, restrictions and prescribing of controlled 
drugs. Allows designated nurse prescribers (primary and specialty care) to 
prescribe specified controlled drugs from Schedule 1A. Section 29 sets out 
requirements for controlled drug prescriptions.

Amendment to the 
Misuse of Drugs 
Regulations 201412

Designated prescribers may prescribe from Schedule 1A only. Regulation 29 
updated requirements for controlled drug prescriptions to include electronic 
prescriptions (approved).

Misuse of Drugs 
Amendment Act 
201613

Sets out the circumstances under which patients with addictions may be 
prescribed controlled drugs (generally only for those working in addition 
services and a� er specific application).

Table 1: Legislation pertaining to prescribing (continued).
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ailments and illnesses, eg, those that can be 
confi rmed with a simple diagnostic test such 
as a UTI).2 Current designated prescribers 
include pharmacist prescribers, dietitian 
prescribers and RN prescribers.1 Table 1 lists 
all New Zealand legislation that pertains to 
nurse prescribing in New Zealand.

The following section will discuss each 
of the three types of nurse prescribers 
registered in New Zealand [nurse practi-
tioners, registered nurse prescribers (rnp) 
in primary health and specialty teams and 
registered nurse prescribers (RNPCH) in 
community health] and Table 3 summarises 
the legal and prescribing status of the three 
types of nurse prescriber in New Zealand. 

Nurse practitioners—highest level 
In 2001, the fi rst nurse practitioners (NPs) 

were registered with the Nursing Council 
of New Zealand (NCNZ), some of whom had 
limited (designated) prescribing rights.14

The numbers of NPs were slow to increase 
over the following decade, due in part to 
the onerous process to register with NCNZ 
and the lack of job opportunities following 
registration.15, 16 However, in the last few 
years streamlining the registration process 
along with increased employment opportu-
nities has led to an increase in the numbers 
of NP registrations. In 2013, the Medicine 
Amendment Act listed NPs as authorised 
prescribers, with near identical prescribing 
rights to doctors and dentists (See Table 
1).7 Currently there are 465 registered NPs 
(current on 10 June 2020, fi gures from 
NCNZ register).

Nurse practitioners are registered nurses 
who have been conferred with an addi-
tional registration by the NCNZ, following 
completion of an approved clinical Master’s 
degree. The clinical Master’s programme 
must include bioscience, pharmacology, 
advanced assessment/diagnostic reasoning 
and a prescribing practicum (300–500 hours 
of supervised practice).17 Under the Health 
Practitioners Competence Assurance Act, 
NCNZ is responsible for ensuring that only 
those who are competent to practice inde-
pendently are registered as NPs.1,3 NPs are 
permitted to diagnose and prescribe inde-
pendently and autonomously; they can 
procure, supply and administer medica-
tions and prescribe any medicines relevant 
to their population group.1,4 NPs work as a 
sole provider or within a team/service and 

do not require supervision by a medical 
practitioner, although supervision by a NP 
or medical practitioner is recommended 
in their fi rst year of practice. There are 
no limitations to the type of presentation 
or disease that NPs can manage. They are 
required to undergo regular continuing 
professional development and participate 
in self and peer review.18 Responsibility for 
ensuring competence and patient safety lies 
with the individual NP and NCNZ.

The intent of the NP role is to provide 
high-level expert nursing care combined 
with diagnostic and treatment skills 
commonly associated with medical practi-
tioners. As clinical leaders, they infl uence 
policy, address inequity by improving access 
to healthcare for all New Zealanders and 
role model best practice in patient care.18

Registered nurse prescribers (RNP) 
in primary health and specialty 
teams—middle level

During 2011, registered nurses (RN) 
specialising in diabetes care were piloted 
in four sites around New Zealand following 
a legislation change that gave them limited 
authority to prescribe.8 Evaluation of the 
project described these nurses as providing 
safe, high-quality prescribing decisions.19 A 
further legislation change in 2016 allowed 
NCNZ to register RN prescribers working in 
primary care and other specialty areas who 
had completed a Post-Graduate Diploma, 
which included a prescribing practicum (150 
hours of supervised prescribing practice by 
an authorised prescriber). Subsequent to 
the enaction of this new act in 2016, newly 
registered RNPs working in diabetes care 
came under the umbrella term of RNPs in 
primary health and specialty teams. RNPs 
are described as designated prescribers 
and the limitations on their prescribing are 
summarised in Table 3. RNPs work collab-
oratively with an authorised prescriber 
and may only prescribe within that collab-
orative relationship.1,2,9 RNPs prescribe for 
a discreet list of conditions and adhere to a 
specifi c list of medicines published by the 
NCNZ.20 Some of the medicines on this list 
have been deemed suitable for continuation 
prescribing (which differs from a repeat 
prescription as the patient must be assessed 
face to face and allows for dose adjustments 
as required).20
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Table 3: Comparison of nurse prescribers.

Registered nurse with designated 
prescribing rights (primary health 
and specialty teams)

Registered nurse with designated 
prescribing right (community 
health)

Nurse practitioner

Education Post-Graduate Diploma (including 
RN prescribing practicum)

Completion of an approved work-
based learning package

Clinical Master’s degree in advanced 
nursing practice (including NP 
prescribing practicum)

Type of prescriber Designated prescriber Designated prescriber Authorised prescriber

Conditions they 
can prescribe for?

The specific common and long-
term conditions nurses can 
prescribe for include diabetes and 
related conditions, hypertension, 
respiratory diseases including 
asthma and COPD, anxiety, 
depression, heart failure, gout, 
palliative care, contraception, 
vaccines, common skin conditions
and infections. Any diagnostic 
uncertainty must be discussed 
with or referred to an authorised 
prescriber.

They may prescribe where the 
diagnosis has already been made 
(eg, rheumatic fever secondary 
prevention), where the diagnosis 
is relatively uncomplicated (eg, 
determined through laboratory 
testing) or for minor ailments or 
illnesses. Any diagnostic uncertainty 
must be discussed with or referred 
to an authorised prescriber.

Able to independently assess, 
diagnose and prescribe for a 
population group or context. 
May work autonomously or within a 
healthcare organisation. 
Consults with health professional 
colleagues when relevant.
There are no limitations to 
conditions that may be prescribed 
for. NPs are expected to use their 
professional and clinical judgement 
about presentations and patients 
that are outside their level of 
knowledge and skillset.

Model of 
prescribing

Collaborative prescribing Collaborative prescribing Independent/autonomous 
prescribing

What medicines 
can they 
prescribe?

May only prescribe from the 
published medicines list for 
registered nurse prescribers in 
primary and specialty care from 
NCNZ.20 Some restrictions related to 
route, form and context have been 
included in the list.

May only prescribe from the 
published medicines list for 
registered nurse prescribers in 
community health from NCNZ.24

Some restrictions related to route, 
form, duration and context have 
been included in the list.

May prescribe any medicines within 
their scope of practice, knowledge 
and competence.

Can they 
issue repeat 
prescriptions?

Only a� er face-to-face assessment 
(if covered by the medicines list).
A small number of medications are 
deemed suitable for continuation 
prescribing in the list (where dose 
adjustments may be necessary) but 
the RN prescriber must assess the 
patient face-to-face.
These medicines must be initiated 
by an authorised prescriber.

Only a� er face-to-face assessment 
(if covered by the medicines list).
Continuation prescribing for 
Valaciclovir only (but the RN 
prescriber must assess the patient 
face-to-face). and this medication 
must be initiated by an authorised 
prescriber.

Yes.
Provided they have su� icient 
knowledge about the patient’s 
history and current status to do this 
safely.

Can they 
prescribe 
controlled drugs?

A registered prescriber may 
prescribe from a limited schedule 
(1A) of controlled drugs to a patient 
under their care for a period of 
seven days ONLY.11 (Additional 
prescribing can be granted by NCNZ 
(upon application) to those working 
in addition services.)

No Yes. Same as medical practitioner.
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The intent of the RNP role, is to prescribe 
within an existing or pre-determined diag-
nosis, although NCNZ does allow for RNPs to 
make simple diagnoses such as urinary tract 
and skin infections.2 However, RNPs are not 
expected to demonstrate the same diagnostic 
skills as medical and nurse practitioners 
and are required to have oversight from an 
authorised prescriber who is readily acces-
sible to examine the patient if required.21

While there is an associated workload for 
authorised prescribers to supervise RNPs, it 
is arguably more satisfying than overseeing 
standing orders. There are clear expecta-
tions in terms of governance, audit, ongoing 
education requirements and peer review 
for workplaces who employ RNPs.2 Other 
restrictions to RNP prescribing are described 
in Table 3.2 As of 31 March 2020, there 
were 59 diabetes nurse prescribers and 213 
primary health and speciality teams nurse 
prescribers registered with NCNZ.

Registered nurse prescribing in 
community health (RNPCH)—
lowest level

In 2019, a third group of nurse prescribers 
were created; RN prescribers in community 
health (RNPC). They are also classed as 
designated prescribers and registered by 
NCNZ following successful completion of a 
workplace toolkit.9,22 The list of medicines 
they can prescribe from is very limited 
and the duration of the prescription is for 
a single dose or course.24 Like RNPs, RNPCs 
must work and prescribe collaboratively 
with and be supervised by authorised 
prescribers. 

The intent of this role is to address 
inequity in primary care provision and to 
promote population health by providing 
access to care and expediting treatment 
of conditions such as group A strepto-
coccal pharyngitis or impetigo.22 As with 

Registered nurse with designated 
prescribing rights (primary health 
and specialty teams)

Registered nurse with designated 
prescribing right (community 
health)

Nurse practitioner

What duration of 
treatment may be 
prescribed?

Schedule 1A controlled drugs for 
seven days.11

Up to three months’ supply of other 
prescription, restricted medicines, 
pharmacy-only medicines from the 
medicines list (unless otherwise 
stated). 
Up to six months’ supply of an oral 
contraceptive.20

The medicines list for nurse 
prescribers in community health 
limits many medications to a single 
dose or course.

Same as medical practitioner.

Prescribe 
unapproved 
medicines?

May only prescribe from the 
published Medicines List.20

Unapproved medicines are not 
included in this list. A small number 
of medicines that are commonly 
prescribed for unapproved uses 
have been included in this list.

May only prescribe from the 
published Medicines List.24

Unapproved medicines are not 
included in this list. 

May prescribe any medicines 
relevant to their areas of practice. 
They prescribe within their scope 
of practice, knowledge and 
competence.25

Currently, section 29 medications 
cannot be dispensed by a 
pharmacist unless prescribed by a 
medical practitioner.

ISSUE Standing 
Orders?

Designated prescribers are not 
permitted to issue standing orders

Designated prescribers are not 
permitted to issue standing orders

Yes

Able to issue 
verbal orders for 
medicines?

No No Yes

Order diagnostic 
tests?

It is expected that RN prescribers 
are able to order tests that will 
inform their prescribing. 

Yes, limited to their prescribing, eg, 
wound, throat swabs.

Yes

Table 3: Comparison of nurse prescribers (continued).
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RNPs, these prescribers are not expected 
to diagnose anything other than simple 
ailments. As of 31 March 2020, there were 
60 community nurse prescribers registered 
with nursing council.

To allow further comparisons and 
clarifi cation, Table 2 summarises some 
appropriate contexts for each type of 
prescriber and Table 3 summarises the main 
differences between the three groups.

Discussion
NPs have the same autonomous diag-

nosing and prescribing rights as medical 
practitioners, which allows them to work 
fl exibly and independently in any number 
of contexts. They can diagnose and treat 
all fi rst presentations of patients within 
their knowledge and skillset and do not 
require medical oversight. In addition, 
they are expert nurses with the associated 
knowledge and skills. Despite these attri-
butes NPs still face barriers to employment 
and restrictions in some practice settings. 

Arguably the numbers registered are not 
commensurate with the needs of the New 
Zealand population, particularly in primary 
healthcare.15 RNPs are well placed to run 
nurse-led clinics for chronic conditions and 
some specialty services where the diagnosis 
is already established and the medicines list 
they prescribe from is pertinent. Utilising 
them to see purely fi rst presentations is not 
impossible but requires RNPs to discuss all 
but the simplest of cases with an authorised 
prescriber. RNPCs can prescribe limited 
medications for simple conditions in uncom-
plicated patients. Both RNPs and RNCPs 
require an authorised prescriber to be 
freely available or to work in tandem with 
them. The added supervisory burden to the 
authorised prescriber must be factored into 
the service delivery model and resourcing. 
It should also be noted that this model 
places the accountability for the diagnosis
of all discussed patients with the super-
vising authorised prescriber, whereas the 
prescribing accountability remains with the 
RN prescriber.
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The case for a bicultural 
dementia prevalence study 

in Aotearoa New Zealand
Sarah Cullum, Makarena Dudley, Ngaire Kerse

As the world’s population ages, the 
prevalence of dementia is projected 
to increase from the current 50 mil-

lion to 130 million in 2050.1 The present cost 
of dementia is over one trillion US dollars 
and is expected to double in 10 years.1 In 
response, the World Health Organization 
(WHO) has declared dementia a global pub-
lic health priority2 and has called on all 194 
member states to produce a national demen-
tia plan or strategy for 2017–2025.3

In Aotearoa New Zealand, there are esti-
mated to be currently over 60,000 people 
living with dementia and this number is 
projected to reach 170,000 by 2050.4 The 
annual national cost of dementia is esti-
mated to be $1.7 billion NZD, and projected 
to increase to $2.7 billion NZD by 2030.4

The Ministry of Health has acknowledged 
the major economic challenge of dementia 
but, to date, there has been no planning 
to address the rapidly increasing future 
demands of dementia on our health and 
social care systems,5 nor the psychological 
and economic consequences on whānau 
and families living with dementia. This is 
partly due to the fact that the fi gures given 
above are only estimates, extrapolated from 
other countries’ dementia prevalence data4

because there has never been a dementia 
prevalence study in Aotearoa New Zealand. 
The Government requires accurate New 
Zealand-specifi c data to inform its spending 
and policy decisions, which would only 
be available from a carefully conducted 
epidemiological survey. 

Aotearoa New Zealand is offi  cially 
recognised as a bicultural (Māori and 
non-Māori) nation. In recognition of the 
Treaty of Waitangi, attention to equity in 
health and social services is mandated, and 
this applies as much to dementia as it does 
to other health conditions. Globally, there 
is increasing recognition that dementia 

outcomes differ across different commu-
nities, thus research designed for different 
cultures is required rather than a ‘one 
size fi ts all’ approach.6 For that reason we 
present in this viewpoint the justifi cation for 
a bicultural dementia prevalence study in 
Aotearoa New Zealand.

Evidence that dementia may be 
di� erent for Māori

The sparse research evidence that is 
available suggests that Māori may present 
with dementia up to 10 years earlier than 
NZ Europeans.7 This might be expected 
as recent studies have found that a 
considerable proportion of dementia is 
attributable to modifi able risk factors such 
as diabetes, hypertension and obesity,8 risk 
factors that are more common and present 
earlier in Māori.9,10 The ongoing impact of 
colonisation and its sequelae contribute to 
an increased risk of dementia for Māori.11

Socioeconomic disadvantage, such as less 
access to education and healthcare, and 
discrimination are more prevalent in Māori 
communities.12,13 These socioeconomic risk 
factors are also linked to dementia and will 
increase the likelihood of negative outcomes 
for Māori.14 On the other hand, despite 
higher levels of comorbidity, Māori with 
dementia presenting at a memory service 
in South Auckland had a lower age-adjusted 
risk of mortality compared to NZ Euro-
peans,15 which suggests the possibility of a 
different aetiology that might be responsive 
to different and potentially more effective 
treatment options. These questions can 
only be answered by a community-based 
dementia prevalence study.

The impact of dementia on Māori 
whānau (families) is also signifi cant. Recent 
research16-–18 and interRAI data19 suggest 
that care arrangements and caregiver input 
are disproportionately higher in Māori 
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whānau. The current societal structure 
where economic success dominates, coupled 
with poor access to, and culturally inappro-
priate, public services for kaumātua (Māori 
elders) means that traditional care practices, 
where the person is cared for at home, add 
to whānau burden as family members forgo 
paid work. A national dementia prevalence 
study would document potential disparity 
for Māori and provide evidence for the 
impact of dementia on whānau, which will 
inform the future development of culturally 
responsive services. 

Measuring dementia in a bicultural 
prevalence study

The largest epidemiological study of 
dementia in Māori was conducted as part 
of the Life and Living in Advanced Age, a 
Cohort Study in New Zealand (LILACS NZ).20

LiLACS NZ engaged over 400 Māori aged 
80–90 and 500 non-Māori aged 85 years in 
2010 and has actively followed up study 
participants for fi ve years. Careful vali-
dation of the dementia screening tool, in 
this case the 3MS21 showed that a different 
cut point was needed for Māori, as the 
screening tool developed for NZ European 
populations overestimated the likelihood 
of dementia in Māori.22 To allow equal 
comparison across groups, a national 
dementia prevalence study would therefore 
require diagnostic assessment tools that are 
both scientifi cally robust and not biased by 
culture. Such tools have been used in cross-
country comparison of dementia prevalence 
worldwide. The most frequently used tool 
is the 10/66 dementia protocol,23 which is 
considered to be the global gold standard 
for comparative dementia epidemiology. 
It is a dementia diagnostic assessment tool 
that is relatively unbiased by language or 
culture, and therefore can be adapted for 
use in communities outside of the UK where 
it was developed.24 The 10/66 dementia 
protocol takes approximately 90 minutes 
to administer and includes an interview 
with the main participant and an informant 
(the main participant’s co-resident or main 
caregiver) to assess care arrangements, care-
giver burden and the economic cost to the 
family. These are sensitive issues in some 
cultures and consequently the tool requires 
adaptation, translation and revalidation for 
each cultural group. Studies to develop and 
validate the tool have taken place in Latin 

America, China, India, Nigeria and South 
Africa and more recently in higher income 
countries such as Singapore. It has achieved 
excellent results against a gold standard 
diagnosis: sensitivity (94%) and specifi city 
(97% in high education controls and 94% in 
low education controls).24 

A bicultural prevalence study ensures 
inclusion of dementia-related outcomes 
that incorporate values that are important 
to Māori communities. Recent research 
contributes to this body of knowledge. 
The study ‘Kaumātuatanga ō Te Roro 
(The Ageing Brain)’ conducted 17 focus 
groups with 223 kaumātua (Māori elders) 
throughout Aotearoa New Zealand and the 
fi ndings demonstrated that Māori under-
standing of mate wareware (dementia) 
includes its effect on the wairua (spir-
itual dimension) of Māori.16 The roles 
of aroha (love, compassion), manāki-
tanga (hospitality, kindness, generosity, 
support, caring) and cultural activities are 
important elements of care. The output 
of this research is being used to develop a 
Māori-responsive assessment tool for the 
clinical diagnosis  of dementia that includes 
the assessment of wairua, aroha, manāki-
tanga and cultural roles. 

A proposed bicultural dementia 
prevalence study in Aotearoa New 
Zealand: aims and methods

The aim of a community-based study 
in Aotearoa New Zealand would be to 
measure the extent of dementia in the 
older population and its associated health 
and sociodemographic risk factors, plus 
its impact of dementia on individuals, 
their families and larger society. The 
methods for a bicultural national dementia 
prevalence study would require two 
parallel arms of data collection, one for 
Māori and one for non-Māori. Both arms 
would include the following elements in 
common to ensure comparability across 
groups: (i) a culturally unbiased diagnostic 
assessment, (ii) sampling procedures that 
ensure adequate representation of Māori, 
and (iii) robust engagement with Māori 
and non-Māori communities to ensure 
successful recruitment to the study. In 
addition, the Māori arm would require a 
Māori-centred approach that would incor-
porate a combination of mātauranga Māori 
(Māori knowledge) and western science 
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knowledge.25 Kaupapa Māori method-
ology, a unique approach to research that 
refl ects the philosophies, values and prac-
tices of Māori, would inform all aspects of 
engagement with Māori.26 There would be 
Māori leadership and collaborative and 
consultative input from Māori groups to 
ensure Māori aspirations and outcomes are 
central to the research. 

A culturally unbiased diagnostic 
assessment: development and 
testing

A bicultural dementia prevalence study 
will require a culturally unbiased diagnostic 
assessment that can be used to accurately 
compare fi ndings across both Māori and 
non-Māori arms of the study. The 10/66 
dementia protocol has been demonstrated 
to be a suitable instrument but, as it was 
developed in the UK, would need to be 
adapted for use in Māori and translated 
into te reo Māori. This would involve an 
iterative review process with refi nement 
by a Māori advisory panel (including a 
bilingual dementia specialist) to confi rm 
cultural acceptability, conceptual validity 
and tolerability. The adapted tool would 
then be piloted in a sample of Māori families 
to ensure that it is acceptable, before testing 
its diagnostic accuracy. The diagnostic 
accuracy of the Māori-adapted version of the 
10/66 dementia protocol would be blindly 
tested against a ‘gold standard’ dementia 
assessment in Māori with and without 
dementia, and their whānau. Once demon-
strated to have validity it could be used in 
the proposed dementia prevalence study.

The subcomponents of the English version 
of the 10/66 dementia protocol have been 
used in multiple research studies in the UK 
but not in NZ Europeans. Accordingly, we 
intend to also evaluate the cultural appro-
priateness and acceptability of the original 
English version in a planned feasibility 
study that will include community-dwelling 
NZ Europeans. The feedback we receive 
from NZ Europeans and other major New 
Zealand ethnic groups will help inform a 
future dementia prevalence study.

Sampling procedures that ensure 
adequate representation of Māori 

The sampling method for a represen-
tative population-based sample would 
be similar to the methods used in the 

New Zealand Mental Health Study Te Rau 
Hinengaro.27 This consisted of a mesh-
block sampling frame (the smallest unit 
for which Statistics NZ has demographic 
information, comprising approximately 
60–100 people) and door-to-door knocking 
for recruitment. Under ideal circumstances 
the prevalence study would be conducted in 
several different geographical ar eas based 
on socioeconomic deprivation indices to 
ensure adequate representation of Māori 
and non-Māori from all socioeconomic 
backgrounds, in addition to sampling 
in both urban and rural areas of North 
and South Island. This would ensure that 
suffi  cient Māori are included to allow equal 
sampling power for accurate estimations 
of prevalence. Census data for the selected 
areas could be used to calculate the 
probabili ty of fi nding dementia cases in 
adults aged 65 years or older, and then 
oversampling for Māori to ensure adequate 
representation. As an example of sample 
size calculation, we used census data to 
discover that approximately 6,800 Māori 
and 31,000 NZ European people aged 65 
and over were living in South Auckland 
at the time of the 2013 census. Based on 
a probable 10/66 dementia prevalence 
of 10%, we   estimated that sample sizes 
of approximately 750 Māori and 850 NZ 
European people aged 65 or over would 
be required in South Auckland to generate 
prevalence estimates with an acceptable 
degree of certainty.

Dementia presents up to 10 years earlier 
in Māori compared to NZ Europeans7

therefore, it would be preferable to extend 
our cohort to include 55–65 year olds.   
However this would double the cost of the 
study because there as many Māori aged 
55–64 years as there are >65 years old and 
the prevalence of dementia in the younger 
age group is lower.   An alternative option 
would be to establish a separately funded 
younger cohort that would enable thorough 
investigation of dementia incidence and risk 
factors in these populations.

Community engagement and 
recruitment

Communities would need to be involved 
in design of the project to encourage 
ownership of the project by the community 
it aims to benefi t. Dementia is still a misun-
derstood disorder so engagement with local 
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communities to provide education would 
be essential. Activities such as dementia 
roadshows at community venues allow the 
audience to fully interact, ask questions and 
learn about dementia; this approach raises 
awareness and interest in the study itself. 
These could be held at sites that serve older 
people from both non-Māori and/or Māori 
communities such as local marae, churches 
and organisations providing services for 
older people. Community groups can 
co-design the best ways to connect with local 
families and whānau using different strat-
egies such as traditional media, social media 
and community activities. In addition, we 
intend to work with relevant NGOs such as 
Alzheimers New Zealand, Dementia New 
Zealand, Age Concern, as well as newly 
formed National Māori Dementia Advisory 
Group, organisations that have agreed to 
support the study. 

The recruitment of participants to a 
dementia prevalence study will involve 
door-knocking in pre-selected areas to 
establish ages and ethnicities of people over 
65 years living in each household, and to 
determine whether the household would 
be willing to have a researcher return 
to conduct the 10/66 interview. Effective 
recruitment at this stage of the study will 
be crucial for the success of the intended 
prevalence study and the generalisability 
of its fi ndings, therefore it is essential 
that cultural safety is observed. Māori 
door-knockers and interviewers will be 
required in accordance with kaupapa 
Māori methodology. A key concept of 
cultural safety is the recognition of the 
unequal distribution of power inherent in 
relationships.28 The use of ethnic-matched 
door-knockers is essential to safeguard the 
cultural safety of the public who may feel 
less empowered with a person who is not of 
the same ethnic background. 

Māori-specific measures and 
methods 

Māori philosophy is based on a holistic 
approach to health and wellbeing. Te 
Whare Tapa Wha is one such model that 
encompasses four cornerstones of health 
including wairua (spirituality), whānau 
(family), hinengaro (mind) and tinana 
(body), and provides an appropriate 
framework for understanding dementia 
from a Maori perspective.29 In research 

studies, Māori researchers must be involved 
at all stages, from research leadership, 
through study design and conduct. Processes 
of the study are governed by tikanga such as 
karakia (prayer) to start and fi nish meetings, 
whakawhanaungatanga (relationship 
building) when initially meeting potential 
participants, and manākitanga (caring of 
participants). The project is overseen and 
guided by a Rōpu Kaitiaki (Māori guidance 
group) consisting of kaumātua (Māori 
elders) who will oversee the cultural safety 
of the research and play an integral role in 
facilitating community relationships. 

Impact of the findings of a 
bicultural dementia prevalence 
study in Aotearoa New Zealand

This viewpoint argues the need for 
and describes the groundwork required 
to conduct a bicultural dementia preva-
lence study in Aotearoa New Zealand. The 
study fi ndings would describe the current 
extent and impact of dementia for Māori 
and non-Māori families, highlighting any 
potential disparities across ethnic groups, 
with each group containing enough 
participants for ethnic specifi c analyses. 
Furthermore, the fi ndings would inform 
the development of interventions that 
would hopefully make a positive difference 
to Māori and non-Māori families living 
with dementia. 

Culturally appropriate service 
provision

Considerable work is needed to address 
disparities in health outcomes for Māori 
at all levels.30,31 Accurate information is 
needed to understand inequity, and develop 
Māori-specifi c responses.32,33  In recent years 
the focus of dementia research has shifted 
from cure to prevention and care, and partic-
ularly support for carers.8 To support people 
with dementia in New Zealand, we need to 
support the families and whānau that look 
after them. One successful strategy in the 
UK, STrAtegies for RelaTives (START), uses 
psychological therapies to develop indi-
vidually tailored and cost-effective coping 
strategies for carers of people with dementia. 
START reduces anxiety and depressive 
symptoms of carers for at least six years.34

To date, these approaches have not been 
considered, adapted or implemented in 
whānau living in Aotearoa New Zealand, 
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nor have therapeutic and care models been 
developed by Māori for Māori. A well-de-
signed bicultural dementia prevalence study 
would provide data to start this process and 
address the government goals of reducing 
inequalities in health and social outcomes.

Cost of dementia for Māori and 
non-Māori

The inclusion of survey questions asking 
about the direct and indirect costs of care 
could provide valuable data regarding the 
current cost of providing support for people 
living with dementia in Aotearoa New 
Zealand. Findings may highlight potential 
inequities in care provision and cost, not 
only for health and social care services but 
also for families and whānau. The preva-
lence of dementia is predicted to triple in the 
next three decades. Simulation modelling 
will help to estimate the costs of providing 
culturally appropriate services to families 
and whānau living with dementia, and to 
develop a model projecting fi nancial and 
organisational demands under different 
assumptions of dementia prevalence, care 
pathways and service models. 

Non-Māori living in Aotearoa
In addition to Māori and NZ Europeans, 

numbers of older people are rising rapidly 

in other ethnic groups living in Aotearoa, in 
particular Pasifi ka, Chinese and Indian,4 with 
an associated increase in dementia preva-
lence in these populations. Consequently, 
there is a need for more epidemiological 
information about dementia in these groups 
too.   Our intention is to adapt the instru-
ments and methods described above to 
enable adequate representation of Pasifi ka, 
Chinese and Indian older people, as well as 
Māori and NZ Europeans in future dementia 
prevalence studies. 

Conclusion
A bicultural dementia prevalence study 

in Aotearoa New Zealand would provide 
population-based data and projected costs of 
dementia for Māori and non-Māori. Health 
inequities for Māori will be described, and 
data will be available to begin Māori-in-
formed and developed responses. The data 
will help inform the Ministry of Health 
in responding to identifi ed needs with 
culturally appropriate dementia services, 
as well as improving public awareness and 
reducing stigma. If successful, the methods 
could be extended to other non-Māori 
communities. This will strengthen devel-
opment of an up-to-date national dementia 
plan for Aotearoa New Zealand.
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A rare presentation of 
Eagle syndrome

Hemisha Patel, James Sanders, Matthew Phillips, 
Aideen NI Mhuineachain, Julian White

Eagle syndrome was fi rst described by 
Otolaryngologist Watt W Eagle in 1937 
as a set of symptoms associated with 

an elongated styloid process.1 It is divided 
into two main presentations, the fi rst being 
classic Eagle syndrome with symptoms 
including odynophagia, otalgia and a foreign 
body sensation when swallowing, and the 
stylocarotid form, presenting with neuro-
logical symptoms such as visual loss, motor 
weakness and transient ischaemic attack 
(TIA), or stroke owing to compression, with 
possible ensuing dissection, of the internal 
carotid artery (ICA).2

A 39-year-old male was admitted to our 
stroke unit with blurred vision, right-sided 
weakness and dysarthria. He was otherwise 
fi t and well, and on no regular medications. 
He had a CT brain on arrival, which was 
normal, followed by a carotid ultrasound, 
which revealed a distally occluded left ICA. 
An MRI brain showed numerous small isch-
aemic strokes in the left frontal and parietal 

lobes, confi ned to the left anterior and 
middle cerebral artery territories (Figure 
1). A CT angiography of the neck vessels 
revealed bilateral ICA dissections as well 
as bilaterally elongated styloid processes 
of 48mm (Figure 2). Given his age, lack 
of risk factors and absence of any alter-
native stroke etiology despite an exhaustive 
workup, the diagnosis of bilateral carotid 
artery dissections secondary to Eagle 
syndrome was made. 

Following discussion at a multidisci-
plinary meeting with neurologists and 
ENT surgeons present, the patient had an 
external approach resection of his right 
styloid process. A total of 30mm of the 
styloid process, as well as the calcifi ed stylo-
hyoid ligament, was removed (Figure 3). The 
left styloid process was resected six months 
following initial surgery, and at the subse-
quent six-month stroke clinic follow-up, a 
repeat CT angiography revealed complete 
recanalisation of the occluded left ICA.

Figure 1: Diffusion weighted MRI scan demonstrating areas 
of cortical infarct following carotid artery compression.
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Figure 3: 30mm stylohyoid bone removed in fragments with associated calcifi ed stylohyoid ligament.

Figure 2: CT reconstruction scan representing bilateral elongated styloid process.
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Eagle described an elongated styloid 
process as greater than 30mm.3 The diag-
nosis of Eagle syndrome is based on history 
and examination. The gold standard for 
diagnosis is a CT scan, which provides better 
bone defi nition and valuable information 
regarding surrounding structures, particu-
larly regarding the length and angulation of 
the styloid processes.4

Eagle syndrome may be managed 
conservatively or surgically. Conservative 
management is reserved for patients with 
mild symptoms or strong contraindications 
to surgery, and consists of simple analgesics 
such as non-steroidal anti-infl ammatory 
drugs, corticosteroid injections, anticonvul-
sants and antidepressants.5

The defi nitive treatment for Eagle 
syndrome is surgery, which may be 
performed via the intraoral approach or the 
cervical approach. The intraoral approach 
involves a tonsillectomy followed by careful 
blunt dissection and fracturing of the styloid 
process. Advantages include no external scar 
and the short procedure time. Disadvantages 

include incomplete exposure of the styloid 
process, poor exposure to control bleeding 
given the proximity to the carotid artery 
and pharyngeal venous plexus, infection 
and airway oedema.5 Therefore, bilaterally 
elongated styloid processes are a relative 
contraindication to this approach. 

In contrast, the external cervical approach 
involves an oblique incision from below the 
angle of the mandible. Dissection is carried 
out until the styloid process is palpated 
and removed. Advantages include better 
exposure of the surrounding vessels and 
nerves. Disadvantages include an external 
scar, longer operating time, and risk of 
damage to the marginal mandibular branch 
of the facial nerve.5

Clinicians must be aware of the potential 
association between an elongated styloid 
process and carotid artery dissection in 
patients presenting with a TIA or stroke. 
Given that Eagle syndrome is often treatable, 
its prompt recognition may confer a signif-
icant benefi t to the patient by preventing 
further ischaemic neurological events.
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Multi-territory infarcts 
caused by intracranial giant 

cell arteritis
Karim M Mahawish, Pietro Cariga

Giant cell arteritis (GCA) is the most 
common form of vasculitis in adults. 
It is characterised by a pan-arteritis 

of medium to large-sized arteries. Despite 
major recent advances in the treatment of 
GCA, the diagnosis is challenging. Symptoms 
include headache (in two thirds of subjects), 
scalp tenderness and jaw claudication. As 
sudden permanent visual loss occurs in 
8–30%, and stroke in 3–10% of patients, GCA 
should be considered a medical emergency.1

Case report
A 65-year-old woman presented with a 

one-week history of dysphasia and right 
hemiparesis. C-reactive protein (72mg/L) 
and platelet count (799x109/L) were 
elevated. Magnetic resonance imaging (MRI) 
of the brain demonstrated bilateral acute 

ischaemic infarcts (Figure 1) and distal left 
internal carotid critical stenosis (Figure 2A). 
Other tests including vasculitis auto-an-
tibodies, anti-phospholipid antibodies, 
syphilis, human immune virus, Janus Kinase 
2 mutation and cerebrospinal fl uid analysis 
were unremarkable. Transthoracic echocar-
diogram and 72 hours of telemetry did not 
demonstrate any abnormalities. 

Three days later, her speech improved 
and with prompting the patient admitted 
recent jaw claudication. Temporal arteries 
were found to be non-tender and non-pul-
satile. Ultrasound of the temporal arteries 
showed low resistive waveform, however 
no halo sign. Temporal artery biopsy (TAB) 
demonstrated a heavy lymphocytic infi l-
trate within the external elastic lamina. GCA 
was diagnosed and she was commenced on 

Figure 1: Diffusion weighted MRI brain with B1000 sequence (left) and apparent diffusion coeffi  cient 
(right) demonstrating areas of restricted diffusion in the left anterior cerebral artery, left parietal area 
and in the right hemisphere borderzone middle cerebral/anterior cerebral artery territory. 
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intravenous methylprednisolone 1g daily 
for three days, then oral prednisone with 
tapering dose. Follow-up MRI two weeks 
later demonstrated improved caliber of the 
internal carotid artery (Figure 2B) and more 
prominent distal branches of the middle 
and anterior cerebral arteries. The C-re-
active protein and platelet count normalised 
within 5 and 50 days of treatment respec-
tively. We speculate that hypoperfusion and 
a pro-infl ammatory state were responsible 
for the strokes. 

Discussion
GCA predominantly affects individuals 

over 50 years of age, particularly Caucasian 
females who have a 1% lifetime risk, twice 
that of men.1 Previously termed ‘temporal 
arteritis’, GCA may present with intracranial 
and/or extra-cranial arterial involvement, or 
even proximal disease (aorta and associated 
branches). It is likely that both genetic and 
environmental factors initiate an infl am-
matory cascade leading to GCA.2

Constitutional symptoms may be present. 
Cranial manifestations include temporal 
cutaneous hyperalgesia, jaw or tongue clau-
dication and prominent, beaded or irregular 
temporal artery with a decreased pulse. 
Large vessel manifestations include aortitis, 
limb claudication and aneurysms. Strokes 
occur due to the hypercoagulable proinfl am-
matory state, vessel wall infl ammation and 

co-existing atherosclerosis causing vessel 
occlusion and/or embolisation of infl am-
matory thrombi. 

 The majority of patients have throm-
bocythemia and elevated acute phase 
reactants, however the latter may be normal 
in 1–10%.1

Though temporal artery biopsy is 
considered the gold standard diagnostic 
test, false-negative rates of up to 40% have 
been reported.3 This may be due to sampling 
errors (eg, inadequate biopsy length), the 
presence of skip lesions and the duration of 
glucocorticoid treatment. 

Non-invasive imaging of involved arteries 
with colour Duplex Ultrasonography, 
3-Tesla MRI or in the case of extra-cranial 
GCA, 18F-fl uorodeoxyglucose positron 
emission tomography (18F-FDG-PET) are 
now featuring more prominently as fi st line 
investigations in the diagnosis of GCA. These 
tests demonstrate good sensitivity and speci-
fi city for GCA compared with positive TAB.4–6

GCA is treated with high-dose gluco-
corticoids as fi rst-line therapy; however, 
long-term toxicity is common. The addition 
of methotrexate  reduces relapse rates 
and glucocorticoid requirements.1 Tocili-
zumab is an IL-6 receptor antagonist which 
reduces relapse rates and glucocorticoid 
requirements; however, is not licensed in 
New Zealand. 

Figure 2A (left): Time of fl ight MR angiography demonstrating critical stenosis of the distal left internal 
carotid artery. 2B (right): Follow-up MR angiography following high dose corticosteroids demonstrat-
ing improved caliber of the left internal carotid artery and distal branches of the anterior and middle 
cerebral arteries. 
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In our patient, intracranial GCA progressed 
insidiously until she experienced hypoper-
fusion strokes due to poor fl ow through 
infl amed vessels. The diagnosis required a 
high index of suspicion and additional tests 
to reach the diagnosis. While the predom-
inant left hemisphere infarcts resulted from 
the severely stenosed left internal carotid, 
the right hemisphere infarcts were the 
likely result of stenosed distal branches of 
the middle and anterior cerebral arteries 

resulting in watershed or borderzone 
infarcts. The follow-up MRI demonstrates 
improved fl ow in these vessels.

In summary, features of GCA should be 
specifi cally sought from patients presenting 
with acute ischaemic stroke as symptoms 
may be insidious and it is associated with 
signifi cant morbidity. Diagnosis can be 
challenging, however effective treatments 
are available.
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Physician heal thyself: 
observations on trigeminal 

neuralgia
Denis Friedlander

In 2008, age 76 years, I developed left 
sided lancinating facial pains, perhaps 
three quarters to one second apart and in 

three- to four-second epochs, followed by a 
pause of a few seconds until the next parox-
ysm. Any speech, oral stimulation or merely 
a change in facial expression was suffi  cient 
to trigger pain—I dared not grimace. 

After a few days in one of the severer 
periods of consuming paracetamol and 
tramadol, I became desperate with 90 
minutes of almost continuous spasms. My 
daughter, with whom I live, called an ambu-
lance. En route to hospital I inhaled deeply 
the nitrous oxide/oxygen blend, in the 
manner of a woman in established labour. 
As we arrived at the emergency room, the 
pain ceased and I decided to return home, 
given a lengthy wait for medical attention. 

For the next decade I suffered to a greater 
or lesser extent with trigeminal neuralgia 
(TN). I was never completely free of the 
affl  iction, at best occasional bouts, at 
worst, periods of two or three weeks when 
I needed to lie down and use strong anal-
gesics. I could not touch or wash my left 
face, swim, blow my nose or pull shirts on 
over my head. To shave, wash my hair or 
clean my teeth needed great care. Pain was 
most prevalent in the fi rst hour or two of 
the morning, particularly when straining 
to pass stool. One of the attacks ‘to live in 
infamy’ occurred with a piece of chocolate 
in my mouth, with severe split-second 
fl ashes of neuralgia at three per second. I 
had to rush to the bathroom to rinse my 
mouth for immediate relief. It seemed 
sweet taste was involved although I thought 
taste went via the seventh cranial nerve—
perhaps not always. 

I saw a neurologist, but his drug treat-
ments were poorly effective. Carbamazepine 
did not provide the anticipated relief and 

I felt agitated on this but gave it a good 
trial. Gabapentin up to 600mg four times 
daily, as much as I could tolerate, reduced 
the severity of bouts modestly but not the 
frequency. Baclofen 60mg a day did not 
help. Amitriptyline 20mg caused an anxiety 
state after three weeks. Clonazepam 0.5mg 
knocked me out for six hours, but the 
drug-induced rest was helpful in acute situ-
ations. I did my own research and was soon 
watching a microvascular decompression on 
YouTube. I saw a neurosurgeon, but he was 
reluctant to operate; I was too old.

The pain was brutal and, during severe 
bouts, I was best to lie supine, relax and 
try to stay calm. I seldom had the TN pain 
during sleeping hours (provided I kept 
off my left side). The cardiologist in me 
correlated this lack of TN pain with a lower 
nocturnal blood pressure (BP) and again 
the highest BPs in the fi rst hours after rising 
as documented on my 24hr BP record, 
with the worst period of pain. I was taking 
treatment for mild hypertension (Felodipine 
5mg and a diuretic) but considered whether 
more rigorous BP control might be useful. 
I decided to escalate treatment, achieving a 
mean systolic pressure of 70mmHg at night 
and 90–100mmHg in the day by adding 
candesartan, eventually at a high dose of 
32mg. I was surprised that I could tolerate 
a systolic pressure in the 90s while up and 
at work with so little symptomatic hypo-
tension but kept a careful watch on my BP 
with this approach to self-management. My 
pain was then much better controlled—not 
perfect, but for several years I was much 
more comfortable, could work and I had not 
enjoyed such sustained relief until my BP 
was this low.

I am now 88 years old. Four years ago, the 
TN returned despite my low BP. The usual 
trigger point for the pain was either lateral 
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to the left upper lip, less commonly in the 
scalp, near the hairline. A second neurol-
ogist was consulted. Mexiletine produced 
ataxia; prednisone was unhelpful; oxcar-
bazepine had a slight benefi t but made me 
groggy. A repeat MRI showed a vascular 
impingement of the fi fth nerve root but did 
not change a different surgeon’s recommen-
dation—still too old. 

Then it happened, the accidental cure 
of my TN. Two years ago, I lay down after 
an evening meal on my bed watching TV 
and went to sleep. I woke at 11pm with 
some numbness right leg and when I stood 
up, the limb was limp. I fell, striking my 
forehead with extreme force on a wooden 
stool, about 20cm off the fl oor, without loss 
of consciousness. Thinking I may have had 
a stroke but then realizing it was a fl accid 

weakness—it will recover. But I realized I 
was bleeding from the scalp, where my TN 
trigger point was located at the time (Figure 
1). My daughter, who knew I could not 
tolerate any sensory stimulus to this area, 
was reluctant to stem the bleeding but this 
was essential and to my surprise did not 
cause pain. In hospital, seven stitches were 
necessary.

For two years I have had no TN pain, other 
than after vigorously blowing my nose with 
a slight hint of “be careful” warning. I was 
able to reduce my BP treatment. I could 
now tolerate all stimuli to my face, even 
swim and wash, and perform my ablutions 
without fear of the ‘tic doloreaux’. 

My understanding of TN is that it is 
usually related to a vascular compression 
of the trigeminal nerve root near the 

Figure 1: The result of the fall.
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brainstem by a stiff and tortuous artery. 
Arterial pulsations gradually lead to demy-
elination of the sensory fi bres in the nerve 
root, leading to short circuiting of electrical 
impulses from these fi bres to neighbouring 
unmyelinated pain nerve fi bres. Thus a 
touch or stretch sensory receptor starting an 
electrical signal to indicate touch or stretch 
arrives at the brain in a group of pain fi bres 
and the subject feels pain, not touch or 
stretch. 

Hypertension is a predisposing factor for 
arterial tortuosity and treatment may have 
reduced the pressure on my trigeminal root. 
Epidemiological data provides some support 
for HT as a risk factor for TN,1 but its 
reduction doesn’t seem to have been trialed 
as a possible treatment. I would suggest that 
the possibility of treatment by BP reduction 
could do with further study. It seemed to 
work in me.

What might have happened with the blow 
to the head? My head was in free fall for 1.5 
metres and was brought to a stop in 0.005 
metres (the depth of my skin laceration and 
small bone give) so the negative G force 

on the contents of my head would be very 
high. (by using the formula V2=U2+2as on the 
above fi gures gives a decelerating force of 
around 300G!). The resulting shock waves in 
head contents (compression and stretching) 
and Newton’s fi rst law on the more dense 
artery and also the brain stem would reset 
the nerve/artery relationship, the kinked 
artery being far less fi xed than the nerve 
root. The artery was moved suffi  ciently 
away from the nerve root and stayed away. 

Although such drastic treatment of the 
head is not available for treatment, there 
may be less dramatic ways of applying G 
forces to the head or pressure waves in the 
CSF that could be considered as the basis for 
a possible curative treatment. But whatever 
the mechanism, the fall and sudden decel-
eration injury does seem to have cured my 
neuralgia.

Alas, as if this were not enough for one 
physician, I have developed motor neuron 
disease—hence the third neurologist, 
who encouraged me to contribute these 
observations. 

1. Pan SL, Yen MF, Chiu 
YH, et al. Increased risk 
of trigeminal neuralgia 
after hypertension: 
A population-based 
study. Neurology. 2011; 
77(17):1605–1610. 
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Uptake and outcome of a 
community-based healthy 
lifestyle intervention for 
preschoolers identi� ed 

with obesity: an audit of the 
Whānau Pakari preschool 

programme
Tami L Cave, Lisa E Wynter, Cervantée EK Wild, José GB Derraik, 

Esther J Willing, Paul L Hofman, Yvonne C Anderson

Childhood obesity in Aotearoa/New Zea-
land remains challenging to address. 
Eleven percent of children aged 2–14 

years are affected by obesity, with Māori 
(16%), Pacifi c (28%) and children from most 
socioeconomically deprived areas (20%) 
more likely to be affected.1 Although preva-
lence has declined slightly in four-year-old 
children between 2010 and 2016,2 estimates 
suggest over 8,400 children were affected by 
obesity in 2015/16, reaffi  rming the need for 
ongoing action.2

The Raising Healthy Kids target was 
implemented in July 2016 as part of the 
New Zealand Government’s childhood 
obesity plan.3 The target aimed for 95% 
of children identifi ed with obesity at the 
B4 School Check (B4SC) to be offered a 
referral to a health professional, for clinical 
assessment and support from a family-based 
nutrition, activity and lifestyle intervention 
by December 2017.3 Due to the target’s 
reporting focus on initial referral rather 
than follow-up and referral outcome, little 
information regarding uptake or outcome of 
intervention programmes has been collected 
for preschoolers referred under the target 
nationally.

In Taranaki, children identifi ed at the 
B4SC with obesity from July 2016 were 
referred to Whānau Pakari—a multi-
disciplinary, family-centred assessment 

and intervention programme supporting 
children with obesity aged 4–16 years. The 
programme offers comprehensive home-
based assessments every six months for 
one year, as well as additional regular 
group sessions. A randomised clinical trial 
(RCT) embedded within Whānau Pakari 
(recruitment January 2012–August 2014) 
showed modest improvements in body mass 
index (BMI) standard deviation score (SDS) 
in both an assessment-and-weekly sessions 
model (intervention) and an assessment-
and-advice model (control) at 12 months, 
with high initial engagement for Māori and 
children from the most deprived quintile of 
households.4 Attendance was assessed as key 
to outcome, with a doubling of reduction in 
BMI SDS at 12 months (which persisted to 
24 months) for those attending ≥70% of the 
group sessions in the intervention model.5

There are currently no national data on 
uptake of childhood obesity programmes 
by preschool children referred from the 
B4SC, and limited regional data. Therefore, 
the objectives of this audit were fi rstly, to 
determine what proportion of referred 
preschool children engaged with the 
Whānau Pakari preschool programme, 
completing at least a baseline assessment 
(ie, what was the uptake of preschoolers 
referred). Second, for those children who 
did engage, to determine the effect of the 
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Whānau Pakari preschool programme 
on BMI SDS after six and 12 months. 
The preschool programme responded to 
‘real-world’ needs of families, offering 
home-based assessments at baseline, six 
and 12 months, alongside weekly or fort-
nightly sessions specifi cally for preschoolers 
(dependent on whether older siblings within 
the family were already attending the 
weekly session programme, and family and/
or session availability).

A total of 143 children aged 4–5 years 
were referred from the B4SC to the Whānau 
Pakari preschool programme between July 
2016 and March 2019. Of those referred, the 
families of 75 children (52%) engaged with 
the service, the families of 67 children (47%) 
declined any involvement when contacted, 
and the family of one child was excluded for 
not meeting eligibility criteria. No demo-
graphic differences were observed between 
groups (Table 1).

Among children who engaged with the 
Whānau Pakari preschool programme, 38 
completed the six-month assessment (51%) 
and 24 (32%) completed the 12-month 
assessment. At the time of undertaking the 
audit, 10 (13%) children had self-discharged 
as caregivers reported having successfully 
made healthy lifestyle changes.

Among participants who completed the 
assessments, there was no overall change 
in BMI SDS from baseline at six months 
[-0.09 SDS (95% CI -0.23, 0.05); p=0.18] or at 
12 months [-0.04 SDS (95% CI -0.29, 0.20); 
p=0.73]. Nonetheless, a BMI SDS reduction 
was observed in 55% (n=21) and 42% 
(n=10) of participants at six and 12 months 
respectively, with the remaining children 
displaying an increase in BMI SDS.

Participation for Māori remained similar 
to that for NZ European children both at 
six months (40% vs 42%, respectively) and 
12 months (42% vs 42%, respectively). In 

Table 1: Demographic characteristics of participants who engaged or declined to engage with the 
Whānau Pakari preschool programme.

Engaged Declined to engage p-value

n 75 67

Female 34 (45%) 36 (54%) 0.32

Age (years)† 4.5±0.2 4.5±0.2 0.27

BMI SDS† 2.68±0.62* 2.50±0.63 0.10

Ethnicity§ Māori 31 (41%) 22 (33%) 0.26

NZ European 34 (45%) 41 (61%)

Pacific 3 (4%) 3 (4%)

Asian 4 (5%) 1 (1%)

Other European 2 (3%) -

Latin American/Hispanic 1 (1%) -

Deprivation 
quintiles‡

1 (least deprived) 6 (8%) 6 (9%) 0.50

2 8 (11%) 14 (21%)

3 19 (25%) 14 (21%)

4 22 (29%) 15 (22%)

5 (most deprived) 20 (27%) 18 (27%)

BMI SDS, body mass index standard deviation score.
Age and BMI SDS data are means ± standard deviations; remaining data are n (%).
†Age and BMI data at point of referral.
*Referral height and weight not available for one child.
§Prioritised ethnic group.
‡Quintiles of household deprivation based on the NZ Deprivation Index 2013.6
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addition, participation for children from 
the most deprived quintile of households 
remained relatively high at 29% and 25% 
at six and 12 months, respectively (vs 15% 
background population rate).7 Despite 
the Raising Healthy Kids target being an 
initiative driven by the Ministry of Health, 
reporting of referral outcomes (including 
uptake of weight management support) has 
been largely overlooked in this process, 
making it diffi  cult to interpret a 52% 
uptake into the Whānau Pakari preschool 
programme. More than half of preschoolers 
referred engaged with the support 
service available, receiving a compre-
hensive assessment focused on addressing 
weight-related comorbidities and screening 
of wider aspects of wellbeing. However, a 
substantial proportion of families declined 
to engage after the B4SC referral. Prelim-
inary results from an evaluation of South 
Island children identifi ed at the B4SC with 
obesity between 2016 and 2017 suggested 
low uptake of community interventions, 
yet this was not quantifi ed.8 Overall, these 
fi ndings are notable, given recommenda-
tions relating to early intervention, and the 
prevalence of weight-related comorbidities 
identifi ed in older New Zealand children 
with obesity.9,10 To maximise uptake of fami-
ly-based interventions for this age group, it 
is essential to understand the reasons why 
caregivers decline weight-related support 
for their preschoolers. Focus groups are 
underway to explore caregivers’ views 
relating to the referral process and uptake 
into such programmes.

Uptake of the Whānau Pakari preschool 
programme for Māori was comparable to 
that of NZ European children, mirroring 
previous results.4 However, in contrast to 
the Whānau Pakari RCT that found a lower 
rate of continued participation among 
Māori, participation at six and 12 months 
remained similar for both groups. This indi-
cates that Māori preschoolers in Taranaki 
are receiving relatively equitable access to 

weight-related assessments, as well as inves-
tigation of weight-related comorbidities 
once on the programme. This is important 
given the disproportionate prevalence of 
obesity for Māori children, and the popu-
lation demographics for children aged under 
fi ve years in the region, with 83% identi-
fying as European and 33% as Māori.11

While no change in BMI SDS was observed 
overall at six or 12 months from baseline, 
these fi ndings are diffi  cult to interpret 
given the small sample size, high entry BMI 
SDS, and loss of those who self-discharged 
reporting to have made healthy lifestyle 
changes. Importantly, the lack of an effect 
was not surprising due to the programme’s 
focus on achieving persistent healthy life-
style change rather than weight reduction 
per se. Given this approach, the primacy 
of BMI SDS as the key outcome measure of 
this audit may be questioned. However, this 
raises the tension that exists for intervention 
programmes when navigating high-level 
drivers for action against obesity that differ 
to the drivers at a community level. Never-
theless, it cannot be ignored that a reduction 
in BMI SDS is still key to a reduction in 
weight-related comorbidities over time for 
children affected by obesity. Additionally, 
international population data show that BMI 
SDS increases between four and fi ve years 
of age in those identifi ed with overweight or 
obesity.12 While this is not an ideal counter-
factual for this cohort, the lack of an overall 
increase in BMI SDS in this cohort may be 
more encouraging than results imply.

In conclusion, the Whānau Pakari 
preschool programme provided an appro-
priate assessment and intervention 
solution for the Raising Healthy Kids target, 
embedded within a pre-existing model 
addressing obesity across the paediatric 
lifecourse. Understanding ways to enhance 
programme uptake from the referral and 
improvements in BMI SDS are areas of 
further research.
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Richard Keith Pears
26 June 1932–18 September 2020

Richard Keith Pears, the middle son of 
Doris and James Pears was born on 
26 June 1932 at the Lumsden Mater-

nity Hospital. The Pears family lived on 
a sheep station called Dunrobin Valley in 
the shadow of the Takitimu Mountains in 
Northern Southland. He died in Wanaka on 
18 September 2020 in rest home care at the 
age of 88. He had an elder brother Kenneth 
and a younger brother Rob. Richard attend-
ed school locally until he was 11 and then 
it was to Cathedral Grammar, followed by 
Christ’s College in Christchurch. Home visits 
were few and far between. Otago University 
followed in Dunedin where he boarded at 
Selwyn College and gained entrance to medi-
cal school graduating in 1956.

He was married to Betty Watters at the 
same time and so started a very signifi cant 
and supportive partnership over some 62 
years. Betty died in January 2019. Betty was 
the daughter of Dr Watters in Gore, Richard 
eventually taking over his practice. This 
however was not before he had completed 
his residency years in Invercargill and 
Christchurch, and then travelled overseas 
to the Edinburgh Royal Infi rmary where he 
completed his Diploma in Anaesthetics. He 
also gained his Diploma in Obstetrics while 
in the UK. 

Richard had prepared himself well for 
work as a GP in a country town where there 
was a local hospital with a resident surgeon 
needing help with anaesthesia, and a large 
obstetric practice. Richard was at fi rst prac-
tising from home but he did not accept this 
as ideal especially for the family and also if 
a model of teamwork and colleagueship was 
to be established in GP practice, where after-
hours work could be rostered and skills 
shared within a team relationship. To this 
end the Gore Medical Centre was opened 
in the late 60s and it was the fi rst medical 
centre in New Zealand. It became the 
vanguard for other very singular initiatives 
in general practice throughout the country.

The most signifi cant development was 
that of pioneering a training programme for 
general practitioners, quite a remarkable 
and almost controversial initiative in 
those days, and done in tandem with and 
following the initiative of the renowned 
Dr Eric Elder from Tuatapere. Their thesis 
was that general practice was as much a 
specialty as any other medical discipline and 
that “sorting out the muddle in your head 
and fi nding a new way of working was the 
essence of reorientating hospital-trained 
GPs”. The Southland venture stimulated 
activity throughout the rest of the country. 
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Richard was one of the earliest “host” 
general practitioners. This was in itself a 
huge undertaking, not only in the hosting, 
but in convincing the Royal NZ College of 
GPs to come on board and help with the 
immense amount of academic initiative and 
associated research needed in setting up a 
path to Fellowship, with examinations, in 
parallel with consistent and regular reviews 
over time for GP registrars attached to prac-
tices like the Gore Medical Centre.

Richard directed the Southland Scheme 
until 1980 and then moved to Christchurch 
where he was the Canterbury Regional 
Director until he retired in 1996. Looking 
back, these times were a “ferment” coming 
out of Southland… “of all places”… indeed 
it was the explosion of general practice 
into a specialty. There were lots of bureau-
cratic hurdles, and some quite rough spots 
in the late 70s and early 80s. It was even-
tually picked up by the universities and 
became a programme of quality and was 
renamed the Family Medicine Training 
Programme: FMTP. Richard was granted an 
MSD Fellowship to the US in 1977 to further 
his studies in this area and likewise even 
when close to retirement he helped set up 
a family medicine programme in Riyadh in 
Saudi Arabia.1

As if that was not enough to take up his 
time, Richard was one of the individuals 
who initiated the concept of the Gore and 
District Counselling Centre, a creative and 
much needed response to the mental health 
needs of the Eastern/Northern Southland 
and West Otago communities. Opening in 
1977, the Centre continues to successfully 
provide counselling, psychotherapy, super-
vision and mental health education. 

Richard was a very compassionate man 
who loved and supported Betty fully, a 
great listener according to his children 
(and his colleagues) with a lot of personal 
and spiritual depth. He had great patience, 
was seldom angry, and his judgment well 
considered. He was a lay cannon in the 
Christchurch Cathedral. He loved the hills 
and the family’s hut up the North Etal Creek 
on the Dunrobin Valley estate… a wild but 
welcoming place, with snow on the river 
fl ats in winter and the warm nor-westers in 
summer. He loved wandering, stick in hand. 
Richard is survived by his younger brother, 
Rob, his daughters, Rebecca and Anna, and 
sons Andrew and Richard.

As an old practice partner of Richard’s it 
has been a privilege to write this obituary on 
behalf of Richard, his medical colleagues and 
the family.

1. Anyon P, Rainey H. The 
Amoeba, the Snail, and 
the Octopus….a History of 
General Practice Vocational 
Training in NZ”. RNZCGP 
2001 e-book publication.
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Hidden Dangers
By GORDON MACDONALD, M.D. 

Everyone familiar with medical litera-
ture is aware of the, fact that surgeons 
who operate upon the genital organs 

of either sex are liable to attack, but this is 
particularly so in the case of males. Like 
most men in practice in one locality for 
many years, several such cases have come 
under my observation, both in my own 
practice and that of others. For the benefi t of 
some of the junior members I may relate a 
few incidents that occurred to myself.

The fi rst was that of a young man who had 
contracted gonorrhoea several times, with 
subsequent strictures. I had no dealings with 
him in any of his gonorrhoeal attacks, but 
he came to me to be relieved of his stric-
tures. This involved him in time, exposure, 
suffering, and expense, with much food 
for refl ection. One night in his own home 
he became exasperated, seized his razor, 
and amputated his penis close to the pubis. 
Next morning I found him in one of my 
beds in the hospital. In a sane moment he 
said, “Thank your stars, doctor, that I did 
not come to see you last night, for I was 
desperate and ready for any foolish act.” 

The next case was that of a young man 
suffering from varicocele. I knew him well, 
but was not his medical adviser. He had 
agreed to operation, and asked his surgeon 
to get me to give him chloroform. This I 
did, but had neither part nor say in the 
operation. Judge of my surprise when a 
few months afterwards he came to me in a 
state of great excitement, declaring that we 
had ruined his life, as he was in constant 
pain, and had more or less lost the power of 
sexual intercourse. I examined him care-
fully and found the testis shrunk to a mere 
nothing. This was probably due to some 
injury to the cord or inclusion of it in the 
ligature or the pressure due to the vari-
cocele. He vowed vengeance, and extracted 
it in his own fashion to his own satisfaction. 

The third case was that of a middle-aged 
man of a religious, nervous, almost fanatical 
disposition. I had known him casually for a 

few years, but had no dealings with him. One 
day in a state of great misery he consulted 
me about an abscess in the left testicle, with 
more or less hernia testis. I told him the right 
procedure was to have the organ removed, 
and that he had better consider the matter. 
Then he said that was the very advice his 
family doctor had given him, but he was 
no surgeon, and would I operate? This I did 
with the aid of his usual adviser. He made 
a rapid recovery and expressed gratitude to 
be rid of so painful an encumbrance. Some 
six months afterwards he came to me and 
said he was suffering intense pain in the 
scar and stump, and that the cure was ten 
times worse than the disease. So far as the 
parts were concerned things were quite 
normal, nor did he show any signs of pain 
in them while his attention was diverted. I 
at once recognised that I had to deal with a 
possibly desperate man, and was upon my 
guard. During the next three years he paid 
me several visits, and always the same tale 
of pain, sleeplessness, and loss of sexual 
power, with a veiled desire for revenge 
upon his tormentors. One day he entered 
my waiting-room, and as he was the only 
one present the conversation went on there. 
After the usual formalities he said, “Are you 
a Christian, doctor?,” to which I replied, 
“Yes, and I hope you are one also.” During 
this short chat I noticed him trying to pull 
his hand out of his overcoat pocket, as if it 
contained something. I at once said, “Leave 
it there,” and with this a revolver fell upon 
the fl oor. He was too nervous to execute his 
purpose, and left, never to return. 

Turning, now, to women, I was frequently 
consulted by a farmer’s wife about chronic 
leucorrhoea, ovarian pains, and excessive 
child-bearing. She was more or less a 
physical wreck, and I could do little for her. 
On one occasion I was called to see her at 
her home. I made a vaginal examination 
and found a small ovarian tumour. There 
was some interregnum in the hospital so far 
as gynaecology was concerned, so l took her 
into the female surgical ward and operated 
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myself. We removed the tumour and ovary 
after the usual preparation. When oper-
ating I noticed that the uterus was unusually 
large, although she declared that she had 
menstruated a few days before admission. 
She made a good recovery and was much 
improved in health by the rest, good food, 
and nursing. Seven months afterwards she 
was delivered of a full-grown child, to which 
all our interference made no difference. 
Years rolled on and back she came, loudly 
denouncing me, saying I had “spayed her” 
(removed ovaries), and her husband would 
not look at her. She pestered me for a year 
or two and abused and vilifi ed me to her 
entire satisfaction. Her case is recorded in 
the pages of the N.Z. MEDICAL JOURNAL. 

The next two cases came together. They 
were women whom I recommended to the 
hospital for operation because of ovarian 
tumours. Both of them were about thirty, 
and married, and in each case both ovaries 
were removed. In the hospital I had no 

dealings with them, as they were in the 
hands of the gynaecologist. They made good 
recoveries, but for several years afterwards 
they complained bitterly of indescribable 
feelings and desires and of being unsexed 
and ruined. They hurled every sort of vile 
motive and epithet at both the operator 
and myself and vowed every manner of 
vengeance and reprisal. In men one fi nds 
that their minds run towards some form 
of violence, while women resort to that 
old and many-edged weapon that can 
pour forth honey or poison at will. It is 
somewhat disconcerting to be thus abused 
and vilifi ed while doing one’s best to relieve 
the suffering of one’s fellow creatures, 
and so long as one acts honestly and to the 
best of one’s abilities one always has the 
satisfaction of having done the right thing. 
There is, however, another philosophy in 
the world, namely, that of the man who 
says, “Well, I generally fi nd that those for 
whom I do least thank me most. Choose ye, 
therefore, which leader ye shall follow.”
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Proceedings of the Health 
Research Society of 

Canterbury’s Emerging 
Researcher Awards 2019

Understanding the 
interaction between 

maternal tobacco use 
during pregnancy and 

adult offspring with 
conduct disorder

Alexandra Noble,1 John Pearson,2

Joseph Boden,3 John Horwood,3

Martin Kennedy,2 Amy Osborne1 

1Biological Sciences, University of 
Canterbury, Christchurch, New 

Zealand;2Department of Pathology 
and Biomedical Sciences, Univer-
sity of Otago, Christchurch, New 
Zealand; 3Department of Psycho-

logical Medicine, University of 
Otago, Christchurch, New Zealand.

Aims
Metastable epialleles 

(MEs) are described as loci at 
which epigenetic regulation 
is established during in utero 
development and maintained 
throughout life. We know that 
maternal tobacco smoking 
during pregnancy can alter 
offspring DNA methylation. 
Furthermore, associations 
between maternal smoking 
and offspring conduct disorder 
has been observed. Our aim 
is to provide a molecular link 
between maternal smoking and 
conduct disorder in offspring. 

Methods
Both exposed to maternal 

tobacco smoking in utero and 
individuals who were not were 
selected from the Christchurch 
Health and Development longi-
tudinal study. This also included 
groups of individuals with and 
without conduct disorder. Bisul-
fi te-based Amplicon Sequencing 
(BSAS) was used to investigate 
DNA methylation differences 
and potential MEs between the 
different groups. 

Results
A novel gene, GRIN2b, which 

is expressed during in utero 
development and declines post 
birth, displays differential DNA 
methylation in response to 
maternal tobacco exposure in 
offspring adults with conduct 
disorder.

Conclusions
This research shows DNA 

methylation providing an 
aetiology of the observed link 
between maternal smoking and 
childhood/adolescent conduct 
disorder, which provides new 
insights into the mechanisms 
involved in the detrimental 
outcomes associated with in 
utero tobacco smoke exposure.

An exploratory patient 
study assessing CYP450 

enzyme function in 
women receiving 
chemotherapy for 

breast cancer
Rebekah Crake,1 Matthew 

Strother,1,2 Helen Morrin,1,3 Anne 
Smith,2 Elisabeth Phillips,1 Bridget 

Robinson,1,2 Margaret Currie1

1Mackenzie Cancer Research Group, 
Department of Pathology and 

Biomedical Science, University of 
Otago Christchurch, Christchurch, 

New Zealand; 2Canterbury Regional 
Cancer & Haematology Service 

CDHB, Christchurch, New Zealand; 
3Cancer Society Tissue Bank Christ-
church, Christchurch, New Zealand.

Aims
Obese breast cancer patients 

respond less well to chemo-
therapy. Chemotherapy drugs 
are metabolised by cytochrome 
P450 (CYP450) enzymes. 
Infl ammatory cytokines inhibit 
expression and activity of 
CYP450 enzymes, altering 

drug metabolism. This study 
(HDEC:16/CEN/116) investi-
gated whether obesity-related 
cytokines are associated with 
alterations in CYP450 activity in 
women receiving chemotherapy 
for breast cancer.

Methods
Phenotypic activity of CYP450 

enzymes (CYP1A2, CYP2C9, 
CYP2C19, CYP2D6 and CYP3A4) 
were assessed using the ‘Inje’ 
probe drug cocktail and mass 
spectrometry. Infl ammatory 
cytokines were quantifi ed in 
patient serum samples using 
immunoassays. Voluntary 
physical activity was recorded 
on FitBit One® devices.

Results
This study recruited 12 

women (n=7, BMI<30; n=5, 
BMI≥30), aged 40–68 years. 
Serum B-cell activating factor 
(BAFF), growth and differen-
tiation factor 15 (GDF-15) and 
monocyte chemoattractant 
protein 1 (MCP-1) increased, and 
interleukin 10 (IL-10) decreased 
during chemotherapy. As 
serum concentrations of 
MCP-1 increased, the activity 
of CYP3A4 decreased. Daily 
step counts decreased early 
in chemotherapy. However, 
alterations in cytokine concen-
trations were not dependent 
on differences in obesity or 
physical activity. 

Conclusions
This study provides prelim-

inary evidence that circulating 
infl ammatory cytokines may 
infl uence CYP450-mediated 
chemotherapy metabolism, and 
validates feasibility of the ‘Inje’ 
cocktail to measure CYP450 
activity in patients receiving 
chemotherapy for breast cancer. 

PROCEEDINGS



145 NZMJ 30 October 2020, Vol 133 No 1524
ISSN 1175-8716                 © NZMA
www.nzma.org.nz/journal

Variable expression 
quantitative trait loci 

analysis of breast 
cancer risk variants

George Wiggins,1 John Pearson,1,2

Mik Black,3 Anita Dunbier,3 Tony
Merriman,3 Logan Walker1

1Department of Pathology and 
Biomedical Science, University of 

Otago Christchurch, NZ; 2Biostatistics 
and Computational Biology Unit, 
University of Otago Christchurch, 
NZ; 3Department of Biochemistry, 
University of Otago, Dunedin, NZ.

Aim
Genome wide association 

studies in breast cancer have 
identifi ed more than 180 risk 
variants. A major challenge has 
been to understand the func-
tional consequences of these 
variants. Studies to date have 
utilised expression quantitative 
trait loci (eQTL) to identify 
candidate susceptibility genes 
at risk loci. We propose that 
variable expression quantitative 
trait loci (veQTL) will provide 
additional information and 
identify novel candidate breast 
cancer susceptibility genes.

Methods
RNA-sequencing and 

genotype data from 635 
samples was acquired from the 
Genotype-Tissue Expression 
(GTEx) Common Fund Project. 
Tissue-specifi c veQTL and eQTL 
analysis was performed using 
breast cancer risk variants from 
four tissue types: breast, kidney, 
lung and ovary.

Results
Seventy veQTL identifi ed 

60 candidate genes associated 
with breast cancer risk variants 
in breast tissue. These were 
enriched for genes involved 
in C21-steroid biosynthesis 
and extracellular structure 
process. Notably, individuals 
homozygous for the risk allele 
of rs11075995 were associated 
with expression variability of 
four genes (STAR, CYP17A1, 
CYP11B1 and HSD3B2) involved 
in the conversion of cholesterol 
into steroids, a potential mech-
anism of cancer risk.

Conclusion
Tissue-specifi c veQTL analysis 

identifi ed novel candidate 
breast cancer susceptibility 
genes, including those asso-
ciated with the C21-steroid 
biosynthesis pathway.

Ocular gene therapy 
protects against retinal 
degeneration and vision 

loss in sheep with 
CLN5 Batten disease

Murray SJ,1 Russell KR,1 Gray SJ,2

Palmer DN,1 Mitchell NL1,3

1Faculty of Agricultural and Life 
Sciences, Lincoln University, Lincoln 

7647, New Zealand; 2University of 
Texas Southwestern Medical Center, 

Dallas, Texas, USA; 3Department 
of Radiology, University of Otago, 
Christchurch 8140, New Zealand.

Aims
To test if ocular gene therapy 

can preserve retinal structure 
and function. Neuronal ceroid 
lipofuscinoses (NCL; Batten 
disease) are a group of inherited 
neurodegenerative diseases 
primarily affecting children. A 
common feature is progressive 
loss of vision. Brain-directed 
gene therapy in sheep models 
of CLN5 and CLN6 NCL can halt 
disease progression, however 
treated animals still lose their 
sight.

Methods
We performed intra-

vitreal injections of 
self-complementary AAV9 
vectors containing either CLN5 
or CLN6 into three-month-old 
CLN5-/- or CLN6-/- sheep. Elec-
troretinography (ERG) was 
performed monthly following 
treatment and retinal histology 
was assessed post-mortem. 

Results
ERG b-wave amplitudes were 

normalised in the treated eyes 
compared with the untreated 
eyes in CLN5-/- animals up to 18 
months of age. ERG amplitudes 
in both eyes of CLN6-/- animals 
declined with age, however 
the treated eye maintained 
higher amplitudes. Post-mortem 
analyses revealed signifi cant 
attenuation of retinal atrophy 
and storage body accumulation 
in the treated eye compared 
with the untreated eye in both 
CLN5-/- and CLN6-/- animals. 

Conclusions
The single administration 

of AAV9.CLN5 can success-
fully ameliorate retinal defi cits 
in CLN5-/- sheep. Therefore 
combining ocular and brain-di-
rected gene therapies presents 
a promising treatment strategy 
for future trials aiming to halt 
clinical progression in CLN5 
NCL.

Circulating 
myeloperoxidase is 
elevated in septic 

shock and is associated 
with systemic organ 

failure and mortality 
in critically ill patients
Emma Spencer,1 Teagan Hoskin,2

Patrice Rosengrave,1 Anthony Kettle,2

Geo� rey Shaw,3 Anitra Carr1

1Nutrition in Medicine Research 
Group, Department of Pathology 

and Biomedical Science, University 
of Otago, Christchurch; 2Centre 

for Free Radical Research, 
Department of Pathology and 

Biomedical Science, University of 
Otago, Christchurch; 3Department 

of Intensive Care, Christchurch 
Hospital, Christchurch, New Zealand.

Aims
This study aimed to 

determine if the oxidant-gener-
ating enzyme myeloperoxidase 
is elevated in critically ill 
patients and if elevated levels 
are associated with adverse 
patient outcomes.

Methods
Myeloperoxidase was 

measured by ELISA in a cohort 
of 44 critically ill patients and 
44 healthy controls. Intensive 
care mortality prediction scores 
(SOFA, APACHE III) and patient 
mortality were obtained from 
clinical notes. Routine blood 
measures of organ dysfunction 
were assessed and cell-free DNA 
was detected using fl uorescence 
staining.

Results
Myeloperoxidase was signifi -

cantly higher in critically ill 
patients than healthy controls, 
and was elevated in septic shock 
relative to non-septic patients. 
Myeloperoxidase correlated 
signifi cantly with SOFA scores 
in the critically ill patients, 
and with markers of tissue 
dysfunction and injury such as 
lactate, alanine transferase and 
cell-free DNA. Hospital mortality 
for the whole cohort was 27%; 
mortality in the high APACHE 
III subgroup was 38%, and 
when combined with higher 
than mean myeloperoxidase, 
mortality increased to 71%.

Conclusions
Myeloperoxidase is associated 

with markers of tissue injury 
and systemic organ failure, 
particularly in septic patients. 
The enzyme is also associated 
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with mortality in patients with 
higher APACHE III scores, and 
thus has potential as a diag-
nostic marker to improve 
mortality prediction.

Examining the links 
between community 
water fl uoridation, 

area-level deprivation 
and childhood dental 
ambulatory sensitive 

hospitalisations: 
nationwide pooled 

evidence from 
New Zealand

Hobbs M,1 Wade A,2 Marek L,1

Tomintz M,1 Jones P,3 Sharma K,3

McCarthy J,3 Mattingley B,4 Campbell 
M,1 Kingham S1

1GeoHealth Laboratory, Geospatial 
Research Institute, University of 
Canterbury, New Zealand; 2Regis-

tered Dentist, New Zealand; 
3Ministry of Health, Wellington, New 
Zealand; 4Institute of Environmental 
Science and Research Limited (ESR).

Aim 
This study examines the 

association between community 
water fl uoridation (CWF) and 
dental ambulatory sensitive 
hospitalisations (ASH) and the 
moderating effect of CWF on the 
association between area-level 
deprivation and dental ASH.

Method
Dental ASH conditions, ie, 

dental caries and diseases of 
pulp/periapical tissues, age, 
gender and meshblock were 
extracted from pooled (2011 to 
2017) cross-sectional data on 
children aged 0–4 and 5–12 from 
the National Minimum Dataset. 
Dental ASH rates for children 
aged 0–4 and 5–12 (/1,000) were 
calculated for census area units 
(CAU). CWF was obtained for 
2011 and 2016 from the Institute 
of Environmental Science and 
Research. Multilevel negative 
binomial models investigated 
associations between area-level 
deprivation, dental ASH rate, 
and moderation by CWF status.

Result
Findings show that relative 

to CWF in both 2011 and 2016, 
no CWF was associated with 
increased dental ASH rates in 
children aged 0–4 (IRR=1.17 
[1.06–1.29]; and aged 5–12 
(IRR=1.18 [1.08–1.29]). The 
association between CWF and 
dental ASH rates was more 
pronounced for children within 
the most deprived areas in 
children aged 0–4.

Conclusion
Our fi ndings suggest that vari-

ation in CWF is associated with 
structural inequalities in oral 
health outcomes for children in 
New Zealand.
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