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Investigating strategies to improve clinical trial opportunities 
for patients with cancer in New Zealand—INSIGHT

Yeojeong Jane So, Michael Jameson, Vincent Newton, Anne O’Donnell, Mark Je� ery, 
Christopher Jackson, Alexander Tuck, Kate Gregory, Richard North, Malcolm Anderson, 

Katrina Sharples, Michael Findlay, Michelle K Wilson
Clinical trials often provide access to unfunded or investigational treatments and trial partic-
ipation has improved cancer outcome around the world. To better understand why New 
Zealand has low clinical trials participation rates, we conducted a qualitative survey of cancer 
patients around New Zealand to determine what barriers are present at patient level. Our 
patients reported strong enthusiasm in clinical trials across age, tumour group, demographics 
and location. Majority wanted to participate in clinical trials/research to help others but few 
patients felt that fear of randomisation held them back from participating in clinical trials.

The epidemiology of acute rheumatic fever in Northland, 
2012–2017

Kate Wauchop, Anil Shetty, Catherine Bremner
This audit demonstrated that rates of acute rheumatic fever (a preventable disease) remain 
among the highest in the world for Northland Māori aged 5–14 years. Ninety-three percent of 
all cases were Māori. Pacifi c Islanders were also over-represented. Adults may be at risk of 
delayed diagnosis and developing rheumatic heart disease. The data from this audit differs 
from data reported by the Ministry of Health. Accurate national data is required to assess the 
true burden of disease and inform future directions. 

Acute reperfusion for ST-elevation myocardial infarction in 
New Zealand (2015–2017): patient and system delay 

(ANZACS-QI 29)
Andrew J Kerr, Mildred Lee, Corina Grey, Tammy J Pegg, Nick G Fisher, Harvey H White, 

Chris M Nunn, Michael JA Williams, David Smyth, Tony Scott, Rachel X Chen, 
Jinfeng Zhao, Thu Rein Tun, Matire Harwood, Gerry P Devlin, on behalf of the 

ANZACS-QI investigators 
Prompt access to cardiac defi brillation and reperfusion therapy improves outcomes in 
patients with ST-segment elevation myocardial infarction (STEMI), which is the most serious 
type of acute heart attack. We have documented preventable delays in patients both calling 
for help and receiving timely treatment once they have made contact with the ambulance or 
hospital. Nationwide implementation of the NZ STEMI pathway is needed to reduce system 
delays in delivery of primary PCI, fi brinolysis and rescue PCI. Ongoing initiatives are required 
to reduce barriers to calling the ambulance early after symptom onset.

Imaging of midface fractures—a retrospective study 
Nika Korduke, Thasvir Singh 

Currently there is an inconsistency in the scans that patients with midface (eye socket, nose 
and cheekbone) fractures are receiving when they present to the emergency department of 
hospitals in the Midlands Region. We have found that many patients (70%) are having multiple 
and unnecessary plain fi lms (two dimensional x-rays) which are of little value, creating delays 
in their surgery and wasting hospital time and resources. Computed tomography (3D scans) 
are far more accurate at detecting these fractures, as well as allowing the surgeon to plan for 
a predictable surgery. We wish to propose a system in the Midlands Emergency Departments 
which will allow the assessing doctor to make a decision on which patients should proceed 
straight to computed tomography (three dimensional) scans and avoid 2D x-rays. This system 
can be generalised to hospitals across New Zealand to improve resource allocation, prevent 
delays in treatment and reduce radiation to patients.

SUMMARIES
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The ongoing evolution of capitation funding for primary 
care: the December 2018 PHO capitation funding changes for 

Community Services Card holders
Peter Crampton

The December 2018 PHO capitation funding policy changes represent a further step towards 
universal low-cost primary healthcare. This paper aimed to examine the possible impact on 
equity of the recent policy to support people on low incomes to access primary care using the 
Community Services Card (CSC), and to identify questions that will need to be answered in 
order for the policy and funding changes to be evaluated. The study found that CSC possession 
is an important new determinant of eligibility to low-cost access to primary care for many 
people. As the funding changes are complex, the equity effects cannot be fully understood 
until further detailed modelling is carried out, and specifi c questions are answered. It is the 
responsibility of the Ministry of Health to ensure that an evaluation of the changes takes place.

Primary care doctor and nurse utilisation rates for billed 
consultations across the Comprehensive Care Primary Health 

Organisation
Jennifer N Baldwin, Nick Garrett, Peter J Larmer, Craig Murray, Rachael Evans, 

Rosey Buchan, Stephen Neville 
The aim of our study was to examine socio-demographic trends in doctor and nurse utilisation 
rates for invoiced consultations in the Comprehensive Care Primary Health Organisation. We 
found that women, older adults and people living in socially deprived areas utilise primary 
care more frequently when compared to other population groups. Nurse utilisation rates 
were highest for Māori and Pacifi c patients.

Probiotics and health: understanding probiotic trials
Gemma A Laws, Roslyn A Kemp

Probiotics available in New Zealand have a range of reported health benefi ts, and it can 
be diffi  cult for consumers and healthcare professionals to compare effi  cacy of different 
products. Probiotic products contain a variety of bacterial species and strains that interact 
with our bodies in unique ways and provide different health benefi ts, and it is important 
to acknowledge that these strains cannot be compared unless tested in standardised way. 
Development of an online resource that collates and translates the scientifi c literature on 
probiotics into easy-to-understand clinically relevant information would help consumers and 
healthcare professionals compare probiotic products and make informed decisions.

SUMMARIES
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Another government 
ignores a recommendation 

to strengthen alcohol 
regulations

Doug Sellman, Simon Adamson, James Foulds, Ben Beaglehole, 
Roger Mulder

The recent report of the Inquiry into 
Mental Health and Addiction included 
a recommendation for the govern-

ment to strengthen alcohol regulations. The 
government has chosen to ignore this, thus 
joining a procession of successive govern-
ments over the past 10 years, which have 
been unable to bring about public health 
measures to curb excessive drinking and 
thereby reduce associated harm. 

The current Labour-led coalition 
government came to power expressing 
fresh hope for a better future for all New 
Zealanders. In particular, the government 
campaigned on making a difference in 
the mental health and addiction arena. 
Numerous statements and speeches high-
lighted wellbeing and addressing the needs 
of New Zealand families affected by mental 
health and addiction problems. 

Action followed rhetoric when a wide-
ranging inquiry into mental health and 
addiction was soon set up. Over 5,200 
submissions were received by the inquiry 
team and more than 400 meetings held 
throughout the country.

The fi nal report of the Inquiry included 40 
recommendations and the Prime Minister 
proudly announced her government’s 
intention to consider the vast majority of 
them:1 

“The Government’s response to He Ara 
Oranga (the report of the Inquiry into Mental 
Health and Addiction) shows just how seri-
ously the Government is taking mental health 
and addiction says Prime Minister Jacinda 
Ardern. The Government has accepted, 
accepted in principle, or agreed to further 
consideration of 38 of the 40 recommenda-
tions of the Inquiry Panel. The Inquiry into 

Mental Health and Addiction laid down 
a challenge to the Government and to all 
New Zealanders. We need to transform our 
thinking and approach to mental health 
and addiction—and that is what we are 
committing to today.”

Startlingly, however, the Inquiry’s key 
recommendation related to alcohol had 
been taken off the agenda. The recom-
mendation was: “Take a stricter regulatory 
approach to the sale and supply of alcohol, 
informed by the recommendations from 
the 2010 Law Commission review, the 2014 
Ministerial Forum on Alcohol Advertising and 
Sponsorship and the 2014 Ministry of Justice 
report on alcohol pricing”.

The extent of self-harm from alcohol as 
well as harm to others2 leaves little doubt 
that alcohol is the drug doing the most 
damage to New Zealanders’ mental health 
and wellbeing. It is the cause of wide-
spread damage and suffering, and costs 
the country an estimated $7.85 billion per 
year according to Business and Economic 
Research (BERL).3 Apart from various 
emotional and mental health sequelae 
of injury, violence, and chronic disease 
including carcinogenicity, alcohol can 
directly cause clinical depression, is asso-
ciated with a number of anxiety syndromes 
and is a signifi cant factor in causing about a 
third of completed suicides. 

This was the fourth government-initiated 
report in the past decade that has recom-
mended stronger regulation of alcohol. The 
previous National-led governments had 
rejected three of them beginning with the 
2010 recommendations of the New Zealand 
Law Commission to dismantle alcohol adver-
tising and sponsorship, increase the price 

EDITORIAL
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of alcohol, limit the hours of sale of alcohol 
and raise the purchase age for alcohol back 
up to 20 years. Those governments had 
also ignored fi ndings of two further reports 
commissioned in the aftermath of the Law 
Commission review: (i) the key recommen-
dation of the 2014 Ministerial Forum on 
Alcohol Advertising and Sponsorship to 
remove alcohol sponsorship for sport in 
New Zealand; and (ii) the evidence provided 
by the 2014 Ministry of Justice report that 
increasing the price of alcohol through 
either minimum pricing or excise tax 
increases would yield a positive economic 
gain for society. 

Stricter regulation of the sale and supply 
of alcohol is arguably one of the easiest and 
most effective ways by which a government 
can improve the nation’s wellbeing and 
reduce misery. Dismantling all alcohol 
marketing, raising the price of alcohol and 
curbing alcohol sales are three of the most 
effective specifi c elements of stricter regu-
lation,4 each of which has featured in the 
unheeded advice to governments in recent 
years. 

Why have governments, both left- and 
right-leaning, been reluctant to enact recom-
mendations about strengthening alcohol 
regulation from their own government 
inquiries? The scientifi c evidence is strong 
about reducing population-based harms 
from such measures,4 and the majority of 
the public in New Zealand, in the region of 
70–80%, are either strongly in favour, in 
favour, or would be neutral about stronger 
alcohol regulations.5 

Two questions must be asked and straight 
answers sought: (i) whose stakes are at risk 
if the people of New Zealand drank less 
alcohol? and (ii) do these vested interests 
have undue infl uence on New Zealand’s 
political processes behind the scenes?

We remain hopeful that a government 
in the near future will show the necessary 
leadership to act boldly on alcohol, in 
similar fashion to the government which 
acted in the public’s best interest on tobacco 
30 years ago; and in fact in similar fashion 
to this current government’s recent action 
on guns.
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Investigating strategies 
to improve clinical 

trial opportunities for 
patients with cancer in 
New Zealand—INSIGHT

Yeojeong Jane So, Michael Jameson, Vincent Newton, 
Anne O’Donnell, Mark Je� ery, Christopher Jackson, 

Alexander Tuck, Kate Gregory, Richard North, Malcolm Anderson, 
Katrina Sharples, Michael Findlay, Michelle K Wilson 

One in two New Zealanders will have 
contact with cancer, either personally 
or through a relative or friend.1 Can-

cer remains the leading cause of mortality in 
New Zealand and is likely to be the defi ning 
health issue for the next decade.2 Clinical 
trials are designed to improve patient out-
comes with the ultimate global priority be-
ing to reduce cancer-related morbidity and 
mortality.3 They are integral to the advance-
ment of patient care and central to regula-
tory approvals and patients participate in 
clinical trials to access new drugs/regimens 
and to improve science and to help others.

Survival rates for paediatric cancer 
patients have quadrupled over the past 
four decades, driven by the introduction 
of new therapies coupled with the high 
rate of clinician and patient involvement 
in clinical research.4,5 Over 60% of children 
with cancer in the US are enrolled in clinical 
trials, compared to fewer than 5% of adult 
patients; even lower rates are seen in elderly 
patients, females and ethnic minorities.4 

High rates of trial participation allows for 
rapid evaluation of new therapies, and 
delineation of the sub-populations that do 
benefi t, ultimately informing both current 
practice and future trial design.4

ABSTRACT
AIMS: Fewer than 5% of adult cancer patients participate in clinical trials, with multiple patient, clinician 
and institutional barriers identified. This study aimed to explore patient factors that impact access to 
cancer trials in New Zealand.

METHODS: A questionnaire that included demographics and factors that might impact trial participation 
was circulated via nine district health boards (DHBs) and four cancer foundations to patients with a cancer 
diagnosis.

RESULTS: Between July 2016 and August 2017, 691 patients responded, 62% female and 77% aged >50 
years. Most patients (86%) would consider trial participation, which di� ered by income (p=0.0001) but not 
by age, tumour type or gender. Patients would consider attending another hospital (44%) or relocating 
(11%); 10% considered trials a last resort. Advantageous factors to participation included: benefiting others 
(92%), better treatment (82%), more scans and longer follow-up (47% and 51%). Disincentives included 
fear of randomisation (78%), treatment toxicities (71%), time and cost of more visits (40%) and unspecified 
future research (32%). 

CONCLUSION: Identified barriers to trial participation were similar in New Zealand to other developed 
countries. In this motivated cohort, patients are very interested in trial participation at any stage of their 
treatment and did not mind extra travel or tests. 

ARTICLE
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Studies have investigated reasons for 
low participation and recruitment. It is 
well recognised that this is a multi-faceted 
problem with clinician, patient and insti-
tutional factors contributing.4,6–9 Key 
factors identifi ed include a paucity of trials 
available, cost (fi nancial and time), belief in 
the study, age and comorbidities.7–9 Based 
on previous studies, patient-related factors 
are thought to be a small component of low 
participation in trials. In most series approx-
imately 20% of patients eligible for a trial 
do not participate; this is likely to represent 
both clinician and patient factors.10–14

Understanding the reasons why people 
do and do not participate on trials will 
inform strategies to improve recruitment 
rates. We designed a study to look at 
factors that infl uence clinical trial partici-
pation for New Zealanders diagnosed with 
cancer. This included a survey of patients 
and a survey addressing institutional and 
clinician barriers to research. Herein, we 
report the responses to the patient survey. 
We hypothesised that patients are not the 
limiting factor for clinical trial participation 
in New Zealand.

Method
Ethical approval for the patients’ survey 

was given by the national Health and 
Disability Ethics Committee. Cancer Trials 
New Zealand (CTNZ) sponsored this study as 
part of the University of Auckland. 

Study subjects
Patients across New Zealand with a 

cancer diagnosis were invited to complete a 
questionnaire from July 2016 to June 2017. 
Questionnaires were circulated to nine 
district health boards (DHBs) and adver-
tised by four cancer charities (melanoma, 
prostate, breast and gastrointestinal cancer) 
through their websites and newsletters as 
well as clinics and chemotherapy suites. 
Survey participation was voluntary and 
questionnaires were anonymous. 

Questionnaires
Patient questionnaires were developed 

based on literature review and identifi -
cation of cultural aspects relevant to New 
Zealanders.15 Input from Māori and patient 
representatives was sought in developing 
the questionnaire. The questionnaires were 
only available in English and comprised 27 

multiple choice or Likert scale questions 
(Appendix). The questionnaire covered 
participation in clinical trials, attitudes to 
participation, factors which might infl uence 
participation in trial such as travel and extra 
investigations, and demographic factors. All 
answers were self-reported. The question-
naires were completed in clinic or taken 
home and returned via pre-paid post or 
completed online. Questionnaires had no 
patient identifying information. 

Statistical analysis
Summary statistics were generated for 

the descriptive data: counts, percentages 
and averages. Univariate logistic regression 
analysis was used to determine associations 
between patient characteristics and patient 
responses. 

Results
From July 2016–June 2017, 691 cancer 

patients completed the survey across New 
Zealand (Table 1). Of the respondents, 62% 
were female and 77% were over 50 years 
old. Over 80% of the respondents self-iden-
tifi ed as New Zealand European whereas 7%, 
3.5% and 2.5% identifi ed as New Zealand 
Māori, Pacifi c Islanders or Asians, respec-
tively. About half of the respondents were 
treated in the Northern Cancer Network, 
which covers Northland and the greater 
Auckland region. Most questions had high 
response rates, apart from household income 
and cancer site questions, which had missing 
data rates of 12% and 10%, respectively.

The annual household income was below 
$55,000 (NZD) in 40% of the respondents. 
This means that 40% of the respondents 
were either on single income or benefi ts as 
average wage in New Zealand was $49,000 
in 2016.16 Breast and gastrointestinal (GI) 
cancers were the two most common cancer 
types and made up 50% of the survey 
respondents. More than two thirds of the 
respondents had surgery and chemotherapy 
in their cancer journey and 50% of the 
respondents had had their cancer diagnosis 
for less than one year (Table 1). 

About 80% of the respondents travelled 
up to one hour to get to their treating centre 
and more than half of the respondents 
reliant on others for transport (Figures 1 and 
2). Friends and families were more likely to 
provide transport for Pacifi c Islanders (81%) 

ARTICLE
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Table 1: Patient demographics.

Age groups Number (percent)

18–35 years
36–50 years
51–65 years
Over 65 years
Missing

30 (4.3%)
124 (18%)
302 (44%)
230 (33%)
5 (0.7%)

Gender

Male
Female
Missing

254 (37%)
430 (62%)
7 (1%)

Ethnicity

NZ European
NZ Māori
Pacific Islander
Asian
Other 
Missing 

568 (82%)
48 (6.9%)
24 (3.5%)
17 (2.5%)
64 (9.3%)
4 (0.5%)

Cancer networks

Northern
Midland
Central
Southern 
Missing

347 (50%)
67 (10%)
78 (11%)
156 (22%)
8 (1.1%)

Combined household incomes

Less than $32,400
$32,401–54,700
$54,701–75,900
$75,901–102,100
More than $102,100
Missing

177 (25%)
109 (15%)
102 (14%)
102 (14%)
111 (16%)
91 (13%)

Cancer types

Breast
Gastrointestinal (upper and lower)
Gynaecology 
Genitourinary
Melanoma
Lung
Head and neck
Others 
Missing

221 (32%)
126 (18%)
45 (6.5%)
75 (10%)
44 (6.4%)
34 (4.9%)
12 (1.7%)
56 (8.1%)
71 (10%)

Treatment types 

Surgery
Radiation
Chemotherapy
Targeted treatment
Immunotherapy

489 (71%)
314 (46%)
546 (79%)
188 (27%)
62 (9%)

Time since diagnosis

Less than 1 year
1–3 years
3–5 years
More than 5 years 
Missing

348 (50%)
170 (25%)
61 (8.9%)
106 (15%)
6 (0.8%)

ARTICLE
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compared to New Zealand Europeans (45%) 
(RR=1.74, p<0.0001) and Asian patients (58%) 
(RR=1.33, p=0.21). 

Are patients interested in clinical 
trials?

The majority of the respondents had heard 
of clinical trials or would consider partici-
pating in a trial (89% and 86% respectively), 
but only 23% had a trial mentioned and 18% 
had prior experience in clinical trials (Figure 

3). In terms of timing of clinical trials, 60% 
wanted a clinical trial to be discussed at any 
time there was a relevant trial for them, 
with only 10% considering that clinical trials 
should be reserved as a last option. Asian 
patients (17%) were more likely to view 
clinical trials as the last resort compared 
to New Zealand Europeans (9%), but this 
was not statistically signifi cant (RR=2.12, 
p=0.145). Respondents did not mind trav-
elling for a clinical trial, with a third of 

Figure 1: Travel time to hospital.

Figure 2: Mode of transport.

ARTICLE
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the respondents willing to travel up to two 
hours and 11% willing to relocate to access 
an appropriate clinical trial. 

New Zealand cancer patients showed high 
level of interest in considering clinical trials 
and this was consistent across different 
age groups, gender, incomes, ethnicities, 
cancer networks and the duration of cancer 
diagnosis. The group with a combined 
household income of less than $55,000 
were less likely to consider trials (RR 0.87, 
p=0.0001) to those with a combined income 
over $55,000, but there was no statistically 
signifi cant difference by age group, gender, 

ethnicity, cancer network and the duration 
of cancer diagnosis.

Of the respondents with prior trial expe-
rience, 94% would consider joining further 
trials and only 2.5% said they would defi -
nitely not participate in a further study 
due to factors including their general 
state of health; only one patient reported 
treatment-related toxicity as the reason 
they would not wish to be involved again. 
Patients with prior clinical trials experience 
were more likely to be interested in future 
research compared to patients without trials 
experience (RR 1.11, p<0.0001).

Figure 3: Awareness and prior experience of clinical trials.

Figure 4: Factors described as motivators for clinical trials participation. 
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Which factors influence patients to 
consider clinical trials?

The main motives for respondents to 
consider clinical trials were to benefi t fellow 
patients (92%), help doctors’ research (85%) 
and to access better treatment (82%) (Figure 
4). Many regarded extra investigations 
and longer follow-up as positive aspects of 
joining clinical trials and only 15% felt this 
would discourage them from participating 
in a clinical trial. 

Disincentives for trial participation 
included fear of randomisation (78%), 
treatment toxicities (71%), time and cost of 
more visits (40%) and unspecifi ed future 
use of tissue (32%) (Figure 5). Fear of rando-
misation was higher in Pacifi c Islanders 
(92%) compared to New Zealand Europeans 
(78%) but this was not statistically signif-
icant (RR 1.06, p=0.41). Up to one quarter 
of New Zealand Māori, Pacifi c Islander and 
Asian respondents raised cultural issues 
related to participating in clinical trials, 
but this only affected 5% of New Zealand 
European respondents. 

Discussion
Currently there is no accurate estimation 

of the true number of patients enrolled on 
a clinical trial, but it is estimated to be only 
in the order of 1–2%. This is signifi cantly 
less than international targets but is still a 

challenge faced globally.14,17 National Cancer 
Research Network (NCRN), the UK initiative 
to improve cancer research participation, 
increased patient recruitment from one in 
26 patients to closer to one in six by having 
34 dedicated research units throughout the 
country to support and streamline research 
activities locally and nationally.18 Cancer 
trials make up less than 8% of all the regis-
tered trials on them Australian New Zealand 
Clinical trials Registry.19 The INSIGHT project 
was designed to better understand and 
to improve New Zealand cancer patients’ 
participation in clinical trials. 

Many factors have been raised as incen-
tives and disincentives in considering 
clinical trials.7–12 In our survey respon-
dents, additional investigations and longer 
follow-up did not seem to deter patients 
from participating in clinical trials, but 
randomisation was a concern for nearly 
80% of the respondents.15,20 This may refl ect 
limited public awareness of the need for 
clinical equipoise in the design of clinical 
trials. Patients may be unaware that the 
standard of care is often the comparison 
and that the reason for conducting clinical 
trials is that we do not yet know if the 
experimental arm is better or worse than 
current standard of care. This highlights 
the importance of improved education and 
information for patients on the objectives 
and design of clinical trials. 

Figure 5: Components of clinical trial participation described as a disincentive for clinical trial 
participation.
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Cultural beliefs are an important consid-
eration in the implementation of trials and 
may impact on a patient’s willingness to be 
involved in a trial. Illustrating this, there are 
strong Māori values and beliefs around the 
disposal of human tissue and body parts, 
with traditionally all tissue to be buried 
where the person would be buried after 
death. With the increasing requirement for 
archival tissue as part of eligibility criteria 
this may impact on participation and access 
to trials. In our study, the proportion of 
Māori and Pacifi c patients who saw research 
on tissue as a deterrent was higher than for 
New Zealand European, but this was not 
statistically signifi cant. This was limited by 
the number of respondents. 

Lower socioeconomic groups are often 
poorly represented in trials. 21 The cost 
of trials extends beyond the running of 
the trial and includes costs to the patient 
with respect to time and fi nancial impli-
cations. Financial toxicity, the burden of 
‘out-of-pocket’ expenses, has been recently 
described as an additional toxicity to 
therapy.22 Cost concerns are more evident 
in lower socioeconomic groups, who are 
often poorly represented in trials.21 In our 
study, the 40% of patients who reported 
their annual household income to be less 
than $55,000 appeared less likely to express 
an interest in participation compared with 
those with annual household income above 
$55,000 (RR 0.87, p=0.0001). It is important 
to recognise this is limited by our sample 
size participation rates. While some studies 
provide some fi nancial and transport 
support, strategies and support systems 
to off-set patient costs is not available for 
all trials, which may infl uence trial partic-
ipation from low socioeconomic groups. 
The indirect costs of cancer care such as 
transportation, child care and lost wages 
are often not covered.23 The ramifi cations 
of being involved in a clinical trial impacts 
more than just the patient, and includes the 
lives of their spouses, families and friends.23 

Travel costs and time are important 
considerations as the distance from a cancer 
centre is a common contributing factor 
to non-participation on trials.6,7,14 In our 
study, over 60% of patients were prepared 
to travel for a clinical trial and 10% were 
prepared to relocate, and interest in clinical 

trials did not differ by potential travel time 
to hospital. Patients may choose to travel 
and actively seek trials with the goal of 
living longer or better, but this means they 
often leave their key support network. 
Delivery of clinical trial is often limited to 
university-affi  liated public hospitals with 
research connections as it requires dedi-
cated research infrastructure and staff to 
standardise cancer care. Strategies need to 
be devised to attempt to modify trials so that 
patients can do some investigations locally 
to alleviate geographical stress. This is 
something we should be able to achieve for 
New Zealanders.

The main strength of the study is the 
contribution from nearly 700 patient-re-
spondents across New Zealand. However, 
we acknowledge that the respondents to this 
survey remain a highly selected cohort and 
may not represent general cancer patients 
due to its voluntary nature and English-only 
questionnaire. This is illustrated by a dispro-
portionate number of respondents from the 
Northern region and the high percentage of 
patients with breast cancer. 

Of the respondents, 18% had been 
involved in a clinical trial. This is signifi -
cantly higher than the anticipated 
percentage and implies an inherent bias 
with these patients more likely to have been 
exposed to a clinical trial than our general 
patient population. Additionally, because 
the survey was distributed through multiple 
modalities to capture a large patient cohort, 
we cannot appreciate the true denominator 
to assess response rate. Due to the voluntary 
nature of the study, it is likely we will 
have attracted patients with an interest in 
clinical trials. Similar prospective question-
naire studies in the UK have concentrated 
on patients being screened for a clinical 
trial, hence smaller in numbers (358 and 
276 respondents).15 In the future we aim to 
replicate similar research and concentrate 
on patients where a trial has been offered 
to better understand the factors facilitating 
and deterring patients from trials so we can 
help improve patient engagement. 

Another limitation of the study was the 
English-only questionnaires. This may 
explain the under-representation from 
the ethnic groups where English was not 
the principal language of communication. 

ARTICLE



17 NZMJ 12 July 2019, Vol 132 No 1498
ISSN 1175-8716                 © NZMA
www.nzma.org.nz/journal

Many studies have hypothesised that social, 
language and cultural factors play a role 
in impacting on communication as well 
as a possible heightened wariness.4,8,24–26 

Despite disparities in ethnic representation 
in this study, in responders there was a 
strong level of interest to consider clinical 
trials (80% in Māori, 71% in Pacifi c Islander 
and 66% in Asian patients). This is biased 
by the sample size and patient population 
who contributed to this study. In the US it 
has been demonstrated that while there 
are ethnic differences in trial participation 
rates, there are no differences in willingness 
to participate.27 The fact that more Asian 
respondents regarded clinical trials as a last 
resort may be related to education around 
objectives of clinical trials and trial partic-
ipation.27–29 This will need to be further 
explored with a focus group, as this may 
refl ect a need for better education rather 
than a language barrier.28,30 Again, these 
issues may be addressed by improved 
patient information around clinical trials. 

At a national level, there is a respon-
sibility to improve access to trials for all 
New Zealanders with a cancer diagnosis. 
It is important for all our patients as there 
is clear evidence that patients treated at 
cancer institutions with high research 
involvement have better outcomes.31,32 It is 
also important to note (in our study) that of 
those who had been involved in a clinical 
trial, 94% would like to be involved in future 
trials, implying that their involvement had 
been a positive experience. We plan to look 
into patient experience on trials in more 
detail in the future. 

Conclusion
This study confi rms that New Zealand 

cancer patients have high interest in clinical 
trials and would like to know more about 
clinical trial opportunities. Identifi ed 
patient-related factors could be minimised 
through ongoing education, equitable access 
to trials and improved patient awareness of 
research opportunities. 
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Clinical trials are research studies, in which people volunteer to try new treatments or tests as a

way to stop, find, treat or look after various medical problems. Only a small percentage of patients

with cancer are involved in clinical trials in New Zealand at present, well below the rates of other

countries (20%). 

Cancer Trials New Zealand, a research group based at the University of Auckland, would like to find

out the reasons why the number of New Zealanders involved in clinical trials is low. Cancer Trials

New Zealand was established in 2003, to help researchers in New Zealand develop their research

questions into clinical trials that would give answers that assist in improving the health outcomes

for New Zealanders. 

We are asking patients with cancer from across New Zealand to answer the questions below, so we

can develop a better understanding of how New Zealanders feel about clinical trials. 

The survey will take about 10 minutes to fill in and is completely voluntary and anonymous. By

completing this questionnaire, you are agreeing to participate in the study which will help us

evaluate:

1.       Why patients decide to participate in a clinical trial?

2.       What encourages or discourages patients to participate in a clinical trial?

If you would like to have your say, please complete the following anonymous survey:

https://www.surveymonkey.com/r/HRDWRV8 or complete the paper version below and return to the

receptionist or by post in the available envelope. If you do not know the answer to a question

please move on to the next question. 

This is completely anonymous, but it is very important for us to learn your opinions and learn from

your experience. It is completely voluntary whether you chose to complete this survey and it will

not impact your care.

If you have any questions around this survey or it causes you any concern please contact Dr

Michelle Wilson (09 307 4949 x23415) or Dr Michael Findlay (09 923 2005 or 021 753 735).

INVESTIGATING CLINICAL TRIALS IN NEW ZEALAND

INSIGHT - Patient Questionnaire

1
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If you wish to return by post please send to: Dr Michelle Wilson, Cancer Trials New Zealand,

University of Auckland (Oncology), Private Bag 92019, Auckland 1142

Thank you for your time.

 

16/NTB/130 HDEC approval 24th July 2016

2

ARTICLE



20 NZMJ 12 July 2019, Vol 132 No 1498
ISSN 1175-8716                 © NZMA
www.nzma.org.nz/journal

INSIGHT - Patient Questionnaire

What type of cancer was this? If you do not know please write do not know

1. Have you been told you have a cancer?

Yes

No – you do not need to complete any further questions, but thank you for your time

3
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2. Which district health board (DHB) do you live in?

Auckland

Waitemata

Counties-Manukau

Northland

Bay of Plenty

Waikato

Lakes

Capital and Coast

Hawkes Bay

Hutt Valley

Taranaki

Wairarapa

Whanganui

Mid Central

Tairawhiti

Canterbury

Nelson-Marlborough

South Canterbury

Southern

West Coast

3. Do you receive your health services at your local DHB?

Yes – solely at my DHB

Yes – but also at another DHB

No

Unsure

4
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4. How old are you?

Under 18 years

18-25 years

26-35 years

36-50 years

51-65 years

Over 65 years

5. Gender

Male

Female

6. Which ethnic group do you belong to (Please tick all that apply)?

New Zealand European

New Zealand Māori

Samoan

Cook Island Māori

Tongan

Niuean

Chinese

Indian

Other (such as Dutch, Japanese, Tokelauan -.please specify)

7. Income level (Combined household)

Less than $32,400

$32,401 – $54,700

$54,701 – $75,900

$75,901- $102,100

More than $102,100

Do not wish to answer

5
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8. How long has it been since you were diagnosed with cancer?

Less than 1 year

1-3 years

3-5 years

5-10 years

More than 10 years

9. Have you ever had surgery for your cancer?

Yes

No

Do not know

10. Have you ever received radiation for your cancer?

Yes

No

Do not know

11. Have you ever received chemotherapy for your cancer?

Yes

No

Do not know

12. Have you ever received targeted therapy such as hormonal therapy for your cancer?

Yes

No

Do not know

13. Have you ever received immunotherapy for your cancer?

Yes

No

Do not know

6
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14. How long does it take for you to travel to the hospital you receive care at?

Less than 30mins

30 minutes -1 hour

1-1.5 hours

More than 1.5 hours

15. How do you usually travel to the hospital?

Public transport

Taxi

Walk

Hospital transport

Volunteer driver

A friend/relative drives me

I drive myself

Other

16. Do you know what a clinical trial is?

Yes

No

Why?

17. Would you consider participating in a clinical trial?

Yes

No

7
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If yes - how many times?

18. Has a clinical trial ever been mentioned to you as an option?

Yes

No

Not applicable

19. When do you think a clinical trial should be offered?

Only for your first treatment

Only if there were no other options

At any time where there is a trial available

Unsure

Other (please specify)

If Yes, how many trials have you been involved in?

20. Have you ever been involved in a clinical trial?

Yes

No

8
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21. If Yes – do you know what phase clinical trial this was? Tick all that apply

Phase I

Phase II

Phase III

Unsure

Not applicable

22. Would you consider being treated at a different hospital, if they had a clinical trial you were eligible for?

Yes

No

Maybe

23. How far would you consider travelling for this?

Less than 2 hours

2-4 hours

I would consider relocating

Unsure

9
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 More likely No impact Less likely

More frequent imaging

scans (e.g. CT,

mammogram, MRI) than

required for standard

treatment

Genetic testing of blood

Storage of your blood

and tissue samples for

research

An additional biopsy of

your cancer

Additional blood tests

Extra clinic visits during

treatment

A longer period of follow

up post treatment than

the standard follow up

outside of a clinical trial

(e.g. additional clinic

visits post treatment)

24. Would any of the following make you more or less likely to participate in a trial or study?

 
Strongly agree

Agree to some

extent

Disagree to some

extent Strongly disagree Unsure

A trial/study offers the

best treatment available

for me.

Benefits of treatment in

a trial/study outweigh

any side-effects for me.

My illness will get worse

unless I join a trial/study.

I want my doctor to

choose my treatment

rather than be randomly

selected by a computer.

I trust the doctor treating

me.

A trial has too much

information for me.

25. Below are some reasons that may influence a patient’s decision as to whether or not to participate in a

clinical trial/study. Please answer each question as to the extent to which you agree or disagree with each

statement or are unsure.

10
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The possible side effects

of the drug being used in

a trial worry me.

I know I could leave a

trial/study at any time

and still be treated.

I would not feel able to

say no to being asked.

I would want to help with

the doctor’s research.

I worry about extra tests

that may be involved in a

trial.

I feel that others with my

illness may benefit from

the results of a

trial/study.

My doctor wants me to

join a trial/study.

My family/friends want

me to join a study.

The number of visits

required for a study

worries me.

Being followed up for a

longer period of time

after I have finished

treatment is an issue.

The cost of more visits

to the hospital worries

me.

Taking additional time

off work for extra

hospital visits makes this

challenging for me.

My tissue might be sent

overseas.

There are cultural issues

that concern me and my

whanau/family.

My tissue might be used

for future research

without my consent.

 
Strongly agree

Agree to some

extent

Disagree to some

extent Strongly disagree Unsure

11
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Why?

26. If you have participated in a trial/study previously, based on that experience, would you consider taking

part in studies/trials again if needed in the future?

Yes

No

Maybe

Not applicable

27. Any additional comments and feedback?

Thank you for your time and help.

12
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The epidemiology of 
acute rheumatic fever in 

Northland, 2012–2017
Kate Wauchop, Anil Shetty, Catherine Bremner

Acute rheumatic fever (ARF) is asso-
ciated with poverty, poor access to 
healthcare and household crowding, 

now rarely seen in high-income countries.1 
ARF develops due to an abnormal autoim-
mune response to group A streptococcal 
(GAS) throat infection, commonly occurring 
two to three weeks after GAS pharyngitis.2 
Carditis (clinical and subclinical) occurs in 
approximately 85% of those with ARF, typi-
cally resulting in regurgitation of mitral and 
aortic valves.3 Single or repeated episodes 
of ARF can result in permanent heart valve 
damage or rheumatic heart disease (RHD), a 
signifi cant cause of morbidity and mortality 
throughout the world1 and in the Māori and 
Pacifi c populations of New Zealand.4

Northland has an estimated population of 
164,730, with just over 33% identifying as 
Māori.5 Northland Māori are younger than 
the total Northland population (median age 

of 25.8 years, compared to 42.7 years) and 
have much higher levels of deprivation and 
unemployment.5

In 2012, a 10-year (2002–2011) retro-
spective audit of ARF cases demonstrated an 
overall annual incidence rate of 7.7/100,000 
people across Northland. 6 Ninety-fi ve 
percent of the cases were among Māori 
with a large disparity between Māori 
(24.8/100,000) and non-Māori (0.6/100,000). 
This disparity was most evident in those 
aged 5-14 years at 78/100,000 for Māori and 
4.6/100,000 for non-Māori.6

The Rheumatic Fever Prevention 
Programme (RFPP) was established by the 
Ministry of Health (MoH) in 2011 to reduce 
the incidence of ARF cases in high-risk 
regions by preventing and treating GAS 
pharyngitis.7 The government invested ~$65 
million to support various new initiatives 
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METHODS: Cases of ARF were identified and evaluated through the national surveillance database 
(EpiSurv), t he Northland Rheumatic Fever secondary prophylaxis register and hospital discharges. Cases 
were included if they were Northland residents and met the ARF diagnostic criteria as per the 2014 New 
Zealand Heart Foundation guidelines. 

RESULTS: A total of 69 ARF cases met audit criteria, an annualised incidence rate of 7.0/100,000. Ninety-
three percent of cases were Māori. The 5–14 year age group had the highest rates, which also demonstrated 
the greatest disparity between Māori (64.5/100,000), Pacific (54.6/100,000) and non-Māori/non-Pacific 
(1.5/100,000). ARF was strongly associated with level of deprivation, with 87% of cases in NZDep8–10.

CONCLUSION: ARF surveillance in Northland appears comprehensive with only minor discrepancies 
identified between data sets. ARF rates among Northland Māori aged 5–14 years (64.5/100,000) remain 
similar to those seen in low-income countries. For Māori, an improvement from the previous audit of only 
one-fi� h was seen despite the Rheumatic Fever Prevention Programme. The Ministry of Health’s recent 
publications indicate a large improvement in ARF rates for Northland. However, these findings do not 
correlate with the results of this audit. This audit highlights the significant, ongoing need in Northland for 
ARF prevention e� orts.
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in high-risk regions, following the intro-
duction of the fi ve-year rheumatic fever 
Better Public Service (BPS) national target 
of reducing ARF hospitalisation rates from 
4/100,000 in 2010/11 to <1.4/100,000 in 
2016/17.7,8 In line with the national target, 
Northland District Health Board (NDHB) 
aimed to reduce its rate from 10.5/100,000 
to 3.5/100,000 in 2016/2017. However, it also 
had set its own goal to eliminate ARF by 
2020, ie, have rates below 2011 New Zealand 
Pakeha (European) levels (<0.6/100,000) 
through its 2011 RF Prevention Plan.9

The main aim of the audit was to verify 
the accuracy and completeness of ARF 
surveillance in Northland for the period 
2012–2017 and to compare the rates of 
ARF with the previous audit following the 
implementation of the RFPP. Additionally, it 
aimed to assess best practice management of 
ARF cases as per the 2014 Heart Foundation 
Guidelines (ie, secondary penicillin prophy-
laxis and specialist follow up).10

Methods
Similar to the previous audit, ARF cases 

(2012–2017) were identifi ed and assessed 
through reviewing Northland hospitals 
discharges (discharge data), the benzathine 
penicillin prophylaxis register (RF register) 
and the national-notifi able disease surveil-
lance database (EpiSurv).6 All hospital 
discharges with ARF or RHD aged less than 
40 years were identifi ed using the ICD-10 
codes 100, 101.0, 101.2, 101.8, 101.9, 102.0, 
102.9.11 All patients on the RF register were 
reviewed, along with all Northland cases 
notifi ed to EpiSurv. Cases were included 
in the audit if they met criteria for ARF as 
per the 2014 Heart Foundation guidelines 
during the audit period and were resident in 
Northland.10 The 2014 updated guidelines (as 
compared with the 2008 guidelines used in 
the previous audit) result in minimal change 
in diagnosis of ARF, though do include 
monoarthritis with-or-without the use of 
non-steroidal anti-infl ammatories as a major 
criterion. In addition to clinical notes for the 
hospital discharges, notes from RF register 
and EpiSurv were also reviewed for the 
identifi ed cases. Information from the notes 
was entered on an audit tool (MS Excel). The 
modifi ed Jones criteria (which utilises echo-
cardiography to detect subclinical carditis 
as a major criteria) was used to establish 

ARF diagnosis of ‘defi nite’, ‘probable’ or 
‘possible’.10 The NZDep2013 deciles for the 
cases were assigned by their place of resi-
dence at the time of diagnosis.12 Population 
numbers from Statistics New Zealand 2013 
Census were utilised for rates calculations.5 
Analysis was carried out by age, prioritised 
ethnicity and NZDep2013 using MS Excel.

Results
 Seventy cases were identifi ed from 

EpiSurv with three discarded for not 
meeting audit criteria. One was an Auckland 
resident, the second diagnosed outside the 
audit time frame and the third was a new 
diagnosis of RHD without ARF during the 
audit time frame. Of interest, the diagnosis 
of RHD was in a 14-year-old with recurrent 
hospital admissions for severe respiratory 
illnesses. Of the 155 cases from the RF 
register, 87 were excluded for not meeting 
criteria (time frame/RHD). Two further 
cases of ARF were identifi ed which were 
not on EpiSurv. Both were more complex 
diagnoses of acute on chronic RHD. The fi rst 
met criteria for ARF (carditis, arthralgias, 
infl ammatory markers and signifi cant 
streptococcal serology) but also had signs of 
chronic RHD (tethering) on echo. This was 
reviewed with a paediatrician and a clas-
sifi cation of initial ARF was made (likely 
acute on chronic RHD). The second case 
was atypical considering age and latency 
of recurrence. A 50-year-old who had ARF 
as a child presented with mono-arthritis, 
fevers, high infl ammatory markers, signif-
icant streptococcal serology and carditis 
with severe valve disease. As an inpatient, 
two valves were replaced with histology 
demonstrating acute on chronic RHD. As 
such, the case was defi ned as a recurrence 
of ARF. One case from EpiSurv was not on 
the RF register, this was a case of recurrent 
ARF who had left Northland. Of the 91 cases 
identifi ed from discharge data, 33 were 
excluded for not meeting audit criteria. The 
remaining 58 cases of ARF were duplicates 
of those from EpiSurv and the RF register. 
There were 11 cases of ARF that were not 
found in hospital discharge data. One case 
was older than 40 years. Seven cases were 
diagnosed in outpatient clinic. It is unclear 
why the remaining three cases (all hospital 
admissions) were not identifi ed in discharge 
data (could be due to coding error).
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Of the seven cases diagnosed in outpa-
tient clinic; one case was 12 years old with 
the others older than 20. Two cases (12 and 
29 years old) were admitted to hospital 
with joints pains and received a diagnosis 
of ARF after discharge in rheumatology 
clinic follow-up. Five patients were referred 
directly to outpatient clinic by either general 
practice (GP) or emergency department (ED). 
Two of these cases had ‘medium-to-high-risk’ 
carditis at the time of diagnosis in clinic.

Therefore, a total of 69 ARF cases (65 
initial and four recurrences) met the audit 
criteria. 2012 and 2013 had 16 cases each, 
2014 had 18 cases, 2015 and 2016 had only 
four each while 2017 had 11 cases (Figure 1). 
The four recurrences occurred in 2012, 2013, 
2014 and 2016. Of the total 69 cases, 51 were 
defi nite, eight probable and 10 possible. The 
annualised incidence for the six-year period 

from 2012–2017 was 7.0/100,000 (approx. 
12 cases per year). The data from 2017 
gives a most recent annual incidence of 6.7 
cases/100,000.

It is important to note that one case in 
2017 had a prior diagnosis of ARF in 2010 
and as such was included in the previous 
audit. After receiving more than fi ve years 
penicillin prophylaxis the diagnosis was 
rescinded on follow up in 2016 and peni-
cillin discontinued. The patient then had 
a defi nite ARF diagnosis in 2017. This 
was reviewed with a paediatrician and a 
decision was made to include the case in this 
audit as an ‘initial’ diagnosis.

Ninety-three percent of all cases were 
Māori (n=64). Four cases (6%) were Pacifi c 
Islander (two Tongan, one Cook Islander 
and one Niuean) and only one case (1%) 
was New Zealand European (Figure 2). 

Figure 1: ARF cases per year and prioritised ethnicity Northland 2012–2017.

Figure 2: Ethnicity of ARF cases in Northland 2012–2017.
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There was large disparity in rates between 
Māori (19/100,000), Pacifi c (22/100,000) and 
non-Māori/non-Pacifi c (0.2/100,000). All 
four recurrences were among Māori aged 
between 20 and 50 years.

The highest rates were identifi ed in the 
5–14 year age group, which also demon-
strated the greatest disparity between rates 
in Māori (64.5/100,000), Pacifi c (54.6/100,000) 
and non-Māori/non-Pacifi c (1.5/100,000). 
Sixty-two percent (n=43) of cases were male 
and 38% (n=26) female. Ages ranged from 
5–50 years; 72% (n=50) were aged 5–14 years 
(Figure 3). The mean age at ARF diagnosis 
was 14 years with a median age of 12 years. 
Ten new cases of ARF were diagnosed in 
patients aged 20 years or older. Of these, 
two demonstrated medium-high risk carditis 
at diagnosis. All four of the recurrences 
were 20 years or older and three of four 
patients had ‘medium-to-high-risk’ carditis 
at diagnosis.

Over half of the cases (55%, 38) lived in 
areas with NZDep2013 10 decile. Ninety 
percent of cases (62) lived in areas with 
NZDep2013 7–10 deciles (Table 1) (Figure 4).

Most ARF cases were classifi ed as ‘defi nite’ 
(n=51, 74%). Eighty percent (55) had carditis 
at diagnosis, 50% (35) polyarthritis, 13% 
(9) monoarthritis, 9% (6) chorea, 10% (7) 
erythema marginatum and 1% (1) nodules. 
Of the seven cases with erythema margi-
natum, two were recorded as ‘possible 
erythema marginatum’. These cases 
were reviewed with a paediatrician and 
downgraded to probable and possible in 
accordance with other criteria met. The most 
common presentation occurring simulta-
neously was carditis and poly-arthritis (26 
cases, 38%). The only New Zealand European 
case presented with chorea and carditis.

Of 69 audited cases, for 14 cases sore 
throat data was missing. Of the remaining 
55 cases, 37 (67%) reported a recent sore 

Figure 3: Age at diagnosis of ARF in Northland 2012–2017.

Table 1: Distribution of ARF cases in Northland by NZ Deprivation Index 2013 by year.

NZDep2013 Index 2012 2013 2014 2015 2016 2017 Total

1–2 1 0 0 0 0 0 1

3–4 1 0 1 0 0 0 2

5–6 2 1 0 0 1 0 4

7–8 2 0 2 1 0 3 8

9–10 10 15 15 3 3 8 54

Total 16 16 18 4 4 11 69
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Figure 4: Geographical and NZ Dep distribution of ARF cases in Northland 2012–2017.
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throat. Throat swabbing data for six patients 
was missing. Fifty-nine percent (37/63) of 
the tested cases had GAS positive throat 
cultures. For 35 cases, data on both sore 
throats and throat swabs was available, and 
of these 23 (66%) had both a sore throat and 
GAS positive throat swab.

AntiDNAse B data was missing for one 
patient. Twenty cases (29%) had both raised 
anti deoxyribonuclease B (antiDNAse B >/= 
660) and plasma antistreptolysin O titres 
(ASOT >/= 480). Twenty-six cases (38%) had 
only raised ASOT and 9 (13%) had only 
raised AntiDNAse B. Thirteen cases (19%) 
did not have either streptococcal (strep) 
serology signifi cantly elevated. For two of 
these cases, strep serology rose and fell 
during the illness, indicating streptococcal 
exposure. Two further cases presented with 
chorea and carditis (thus giving a defi nite 
diagnosis without serology). The remaining 
nine cases without elevated strep serology 
were treated as ‘possible’ ARF based on 
clinical suspicion.

Both infl ammatory markers (CRP ≥30 and 
ESR ≥50) were elevated in 41 (62%) cases. Six 
cases had an elevated ESR but not CRP, while 
three cases had an elevated CRP but not 
ESR. One case had no data on CRP but had 

a raised ESR and three cases had no data on 
ESR but had raised CRPs. Fifteen cases (23%) 
were negative for both markers.

ARF cases with carditis were designated 
as either ‘low-risk’ (n=41, 80%) or ‘medium-
to-high-risk’ (n=14, 20%) as per the Heart 
Foundation Guidelines.10 Of the four recur-
rences, three had ‘medium-to-high-risk’ RHD. 
Of the total ‘medium-to-high-risk’ patients, 
nine were receiving appropriate outpatient 
surveillance. Three patients had moved 
out of Northland and two had been lost to 
follow-up. A total of eight cases (both ‘low’ 
and ‘medium-to-high-risk’ patients) were 
identifi ed as lost to outpatient follow up, 
however seven of them were receiving peni-
cillin prophylaxis. The substantial burden 
of ARF/RHD is profoundly demonstrated by 
the 14 ‘medium-to-high-risk’ patients with 
signifi cant valve disease and multiple valve 
repairs and replacements (Table 2).

In terms of dental follow-up, dental review 
data was available for only 43/69 cases. Of 
these, 67% (29/43) had had a dental review 
in the last 12 months, 14 had not. Only four 
of the 14 ‘medium-to-high-risk’ cases were 
documented to have had a dental review in 
the last year.

Table 2: Current known status of RHD among ‘medium-to-high-risk’ cases.

Age at  
admission

Current known status of RHD

6 Mitral + aortic valve repair. Now mild MR, mild-moderate MS, moderate AR

8 Moderate MR + mild MS. Trace AR + TR

8 Moderate AR

9 Moderate MR & AR. Minor TR

12 Aortic + mitral valve repair with Cosgrove ring. Currently moderate AS + AR + moderate MS

13 Mild AR, mild-mod MR. Aortic root mildly dilated

13 Mitral valve repair. Now trivial MR + mild MS. Aortic root dilatation + mild LV dysfunction. 
Minor TR

15 Aortic valve replacement (bioprosthetic) & mitral annuloplasty

16 St Judes aortic + mitral valve replacements + tricuspid valve repair

20* Moderate-severe AR + Moderate MR

20X Moderate severe MR, moderate AR, mild-mod TR, moderate pulmonary hypertension 

22* Moderate MR, markedly dilated LA, moderately dilated LV

25X Mitral valve repair and annuloplasty. Now moderate MR

50* Mitral + aortic mechanical valve replacements

Key: MR = mitral regurgitation, MS= mitral stenosis, AR= aortic regurgitation, TR= tricuspid regurgitation, LA = le�  
atrium, LV = le�  ventricle *= recurrence ARF X = diagnosed in outpatient clinic.
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Discussion
The incidence rate of ARF cases for total 

Northland population has slightly decreased 
(7.7/100,000/year to 7/100,000/year) as 
compared to the previous audit, however, 
they are well above the BPS target incidence 
rate.8 Similarly, ARF rates for Northland 
Māori children aged 5–14 years have also 
slightly decreased (78.0/100000/year to 
64.5/100,000/year). Nevertheless, they still 
remain well above rates for Māori docu-
mented nationally (2011, 34/100,000/year), in 
the Waikato (2002–2011, 46.1/100,000/year) 
and in Tairāwhiti (1997–2009, 59/100,000/
year).13–15 Although Pacifi c people make 
only 2% of Northland population, 6% of the 
cases, with an incidence rate of 54.6/100,000/
year among Pacifi c children aged 5–14 
years, show the inequitable burden of ARF 
cases among Northland sub-population 
groups. The Māori and Pacifi c rates contrast 
drastically with the rates for non-Māori/
non-Pacifi c aged 5–14 years (1.5/100,000/
year). In the previous audit, total rates were 
only completed for Māori and non-Māori (ie, 
Pacifi c were included in Non-Māori).6 Hence 
it is diffi  cult to compare the rates of Pacifi c 
and non-Māori/non-Pacifi c populations. 
While annual rates were much reduced for 
2015 and 2016 compared with the three years 
prior, the low absolute numbers of the audit 
require cautious interpretation, especially 
given the increased case numbers in 2017. It 
is possible that these low numbers were as 
a result of random variation as opposed to 
effective public health campaigns.

Recent publications from the MoH indicate 
that Northland had achieved its BPS target 
with an incidence of 3.5/100,000/year (six 
cases) in 201716. However, it is important to 
note that the MoH’s ARF/RHD case defi nitions 
differ greatly from the current and previous 
audits.6,10 The MoH’s defi nitions include only 
the hospitalised cases of fi rst episodes of 
ARF/RHD with ARF as the principal diagnosis 
and exclude cases diagnosed in primary care 
and EDs.10 Excluding cases that were not 
hospitalised can lead to undercounting of the 
burden of ARF/RHD in our communities.

The MoH has contracted the Institute 
of Environmental Science and Research 
Limited (ESRL) to reconcile ARF/RHD cases 
across New Zealand bi-annually. ESRL use 
hospitalisation (as defi ned by the BPS target) 

and EpiSurv case notifi cation data and 
the case defi nitions in the Communicable 
Disease Control Manual.17–19 Both the MoH 
and ESRL case defi nitions differ from North-
land’s audits. Dissimilarity in the MoH, ESRL 
and Northland audits’ ARF/RHD case defi ni-
tions has resulted in three different sets of 
case numbers and rates for Northland. The 
authors believe that it is imperative to have 
consistent case defi nitions to accurately 
measure the burden of ARF/RHD. Underes-
timation of the burden might have future 
funding implications on high-risk commu-
nities like Northland.

Seven cases were diagnosed through 
outpatient clinics and not through hospital 
admissions (discharges). Although two of 
these cases were in follow up to hospital 
admissions, the remaining fi ve were 
referred directly from GP or ED to clinic.

Ten new cases were 20 years or older with 
two having ‘medium-to-high-risk’ carditis 
at the time of review/diagnosis. The four 
recurrences were all adults aged 20 years or 
older and 75% of these (3/4) had ‘medium-to-
high-risk’ carditis at diagnosis. These cases 
raise the concern that adults presenting with 
ARF may have unnecessarily delayed diag-
nosis of ARF with the resulting development 
of RHD.

This audit only adds further to the present 
evidence that ARF in New Zealand is 
commonly seen in areas of high deprivation. 
4,13–15 Fifty-fi ve percent of cases were in NZDep 
10 areas and 87% were in NZDep 8–10.

The previous audit commented that ESR 
may be a more reliable positive minor mani-
festation than CRP.6 However, this was not 
demonstrated in this audit—six cases (10%) 
had an elevated ESR and not CRP, three cases 
(5%) had an elevated CRP and not ESR. In 
accordance with the National Guidelines, 
both ESR and CRP should be checked when 
investigating ARF.

Overall, there has been considerable 
improvement in the notifi cation of ARF/
RHD cases to EpiSurv. The previous audit 
identifi ed 10 cases that were not notifi ed 
to EpiSurv,6 however, during this audit 
period only two cases were not notifi ed to 
EpiSurv. The cases were more complex, 
likely refl ecting acute on chronic ARF. 
Twenty percent of patients had ‘medium-to-
high-risk’ carditis in accordance with 20% 
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noted in the previous audit. The burden of 
ARF/RHD is most evident among this group 
with multiple valve repairs and replace-
ments. This group appeared to be diffi  cult to 
contact with over one-third either missing 
their appointment, moving out of Northland 
or being lost to follow-up. Dental review 
documentation was diffi  cult to gather and 
overall rates of review were poor.

ARF is a preventable disease. This repeat 
audit demonstrates that despite signifi cant 
public health campaigns, little improvement 
has been seen for Northland Māori and 
despite low absolute numbers, Northland 
Pacifi c are also inequitably affected. Nine-
ty-three percent of cases remain among 
Māori and the very small improvement 
in rates for Māori (one-fi fth) is seen in the 
context of an extremely low incidence rate 

for non-Māori/non-Pacifi c. It appears that 
adults may be at an increased risk of a 
delayed diagnosis with the resulting risk of 
developing RHD. This highlights the diffi  -
culty public health campaigns often have 
in targeting the most at-risk populations. 
While further funding is being provided for 
Northland following the completion of the 
RFPP in 2017,7,8 it appears that signifi cant 
ongoing investment is required to reduce 
the burden of ARF in Northland. It seems 
unlikely that Northland will achieve its 2011 
goal of eliminating ARF by 2020 without vast 
improvements in housing, income inequities 
and access to primary care. It is also imper-
ative to have consistent case defi nitions to 
assess the true burden of ARF/RHD and to 
inform future directions (preventative and 
funding measures) to reduce the incidence 
of ARF/RHD in Northland.
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Acute reperfusion for 
ST-elevation myocardial 

infarction in New Zealand 
(2015–2017): patient and 

system delay (ANZACS-QI 29)
Andrew J Kerr, Mildred Lee, Corina Grey, Tammy J Pegg, Nick G Fisher, 

Harvey H White, Chris M Nunn, Michael JA Williams, David Smyth, 
Tony Scott, Rachel X Chen, Jinfeng Zhao, Thu Rein Tun, Matire Harwood, 

Gerry P Devlin, on behalf of the ANZACS-QI investigators 

ABSTRACT
AIM: Prompt access to cardiac defibrillation and reperfusion therapy improves outcomes in patients with 
ST-segment elevation myocardial infarction (STEMI). The study aim was to describe the ‘patient’ and 
‘system’ delay in patients who receive acute reperfusion therapy for ST-elevation myocardial infarction 
(STEMI) in New Zealand. 

METHODS: In 2015–17, 3,857 patients who received acute reperfusion therapy were captured in the All New 
Zealand Acute Coronary Syndrome Quality Improvement (ANZACS-QI) registry. ‘Patient delay’ is the time 
from symptom onset to first medical contact (FMC), and ‘system delay’ the time from FMC until reperfusion 
therapy (primary percutaneous coronary intervention (PCI) or fibrinolysis).

RESULTS: Seventy percent of patients received primary PCI and 30% fibrinolysis. Of those receiving 
fibrinolysis, 122 (10.5%) received pre-hospital fibrinolysis. Seventy-seven percent were transported to 
hospital by ambulance. A� er adjustment, people who were older, male and presented to a hospital without 
a routine primary PCI service were less likely to travel by ambulance. Patient delay: The median delay was 
45 minutes for ambulance-transported patients and 97 minutes for those self-transported to hospital, with 
a quarter delayed by >2 hours and >3 hours, respectively. Delay >1 hour was more common in older patients, 
Māori and Indian patients and those self-transported to hospital. System delay: For ambulance-transported 
patients who received primary PCI, the median time was 119 minutes. For ambulance-transported patients 
who received fibrinolysis, the median system delay was 86 minutes, with Māori patients more o� en delayed 
than European/Other patients. For patients who received pre-hospital fibrinolysis the median delay was 46 
minutes shorter. For the quarter of patients treated with rescue PCI a� er fibrinolysis, the median needle-to-
rescue time was prolonged—four hours.

CONCLUSIONS: Nationwide implementation of the NZ STEMI pathway is needed to reduce system delays 
in delivery of primary PCI, fibrinolysis and rescue PCI. Ongoing initiatives are required to reduce barriers to 
calling the ambulance early a� er symptom onset. 

ST elevation myocardial infarction 
(STEMI) is a medical emergency typical-
ly caused by sudden thrombotic occlu-

sion of a major coronary artery. Untreated, 
STEMI is associated with a high chance of 
death and major morbidity. In the acute 
phase outcomes are improved by:

1. Access to immediate defi brillation 
in the event of cardiac arrest. This is 
dependent on the availability of auto-
mated external defi brillators (AEDs) 
and how quickly a patient comes 
under either paramedic or hospital 
care after the onset of symptoms.1–3 
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2. Prompt diagnosis and acute reper-
fusion therapy to open the occluded 
artery. These ‘acute reperfusion ther-
apies’ are pharmacological fi brinolysis 
and primary percutaneous coronary 
intervention (primary PCI) combined 
with evidence-based anti-thrombotic 
treatment.4–7 In adjusted analyses, 
every 30-minute delay in delivering 
reperfusion therapy is associated with 
a 7.5% increase in mortality.8 Several 
other studies have also demonstrated 
that treatment delays in STEMI are 
associated with a higher risk of 
adverse outcomes.7,9,10

In New Zealand, all patients receiving 
coronary angiography after a STEMI 
are captured in the nationwide All New 
Zealand Acute Coronary Syndrome Quality 
Improvement (ANZACS-QI) registry.11 This 
registry captures information regarding 
the pre-hospital and in-hospital phases of 
a STEMI, including key time points from 
symptom onset to the delivery of reperfusion, 
method of transport to hospital and reper-
fusion therapy strategy. The process of acute 
STEMI care can be divided operationally 
into two broad components.12,13 The fi rst 
component is the time from symptom onset 
to fi rst medical contact (FMC), which depends 
on patients’ decisions regarding if and when 
to call the ambulance service or self-present 
directly to hospital (‘patient delay’). This is 
the period during which patients are unlikely 
to be rapidly defi brillated in the event of a 
cardiac arrest unless there are community 
AEDs close by. The second component is from 
FMC until reperfusion therapy is delivered, 
either pharmacologically, using a fi brinolytic 
agent, or by primary PCI. This ’system delay’ 
depends on the response and processes of 
both ambulance and hospital services. 

The National Cardiac Network and New 
Zealand ambulance services have recently 
developed a National Out-of-Hospital STEMI 
Pathway to improve STEMI care.14 Key 
elements of this pathway include:

1. Primary PCI, which is the reperfusion 
strategy of choice if estimated FMC to 
device time is less than 120 minutes 
(min).

2. Fibrinolysis, which is the recom-
mended reperfusion strategy if 
estimated FMC to device time is 
greater than 120 min. 

3. Pre-hospital fi brinolysis should be 
administered, where possible, in 
patients not undergoing primary PCI 
as a reperfusion strategy (estimated 
FMC to device time greater 120 min).

4. Rapid (and immediate if possible) 
transfer of patients receiving fi brino-
lysis to a hospital with the facilities to 
provide immediate (or rescue) PCI for 
failed re-perfusion and early, routine 
angiography for others. 

The aim of this report is to describe 
patient and system delays, and their deter-
minants, in the delivery of acute reperfusion 
therapy for STEMI in New Zealand. The 
purpose of this description is to identify 
areas for improvement. 

Methods
Cohort

Between 1 January 2015 and 31 December 
2017 the ANZACS-QI registry captured a 
mandatory set of data of 4,464 patients 
admitted to New Zealand public hospitals 
with a confi rmed diagnosis of STEMI13,14 
who received acute reperfusion therapy 
(either primary PCI or fi brinolysis and a 
subsequent coronary angiogram). Prior 
validation work has established that the 
ANZACS-QI registry captures at least 95% of 
eligible patients in New Zealand (Submitted 
to NZMJ). There were 607 patients (14%) 
excluded from the analysis. This included 
197 patients who developed STEMI while 
in-hospital, and a further 410 patients who 
had inconsistent data regarding whether 
fi brinolysis was in-hospital or pre-hos-
pital, or reperfusion temporal data that 
were judged inaccurate because of clinical 
likelihood. The study cohort therefore 
comprised 3,857 patients.

Rescue PCI for those receiving 
fibrinolysis

This data was available in a subset of 
patients, as time-frame data was only 
available from the registry from 26 
November 2015 on. From that date, 872 
patients received fi brinolysis. Of these, 58 
had their records excluded due to invalid 
data (rescue PCI time same as or before 
needle time, or rescue PCI to needle time >12 
hours). The cohort for this sub-analysis was 
therefore 814 patients.
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ANZACS-QI programme
Individual patient demographic, risk 

factor, diagnostic, treatment and outcome 
data were collected prospectively as part 
of ANZACS-QI. ANZACS-QI is a compre-
hensive national cardiac registry funded by 
the Ministry of Health under the auspices 
of the New Zealand Branch of the Cardiac 
Society of Australia and New Zealand. The 
registry is a web-based electronic database 
that captures a mandatory ACS dataset 
including patient demographics, clinical 
presentation, cardiovascular risk factors, 
investigations, inpatient management, inpa-
tient outcomes and discharge medications. 
The registry is subject to monthly auditing 
to ensure data completion in at least 95% 
of patients. Data quality in each centre is 
audited annually. Details on data collection, 
data items, defi nitions and audit have 
previously been reported.11 

Data definitions
Ethnicity

Up to three ethnic groups can be recorded 
for each patient in the datasets. However, 
for this analysis, each patient was catego-
rised into one of fi ve main ethnic groups 
using a prioritisation process that priori-
tised groups in the following order: Māori, 
Pacifi c, Indian, Other Asian and New 
Zealand European/Other. The ‘Other’ group 
comprised only six percent of the latter 
group, and were composed of Other Euro-
peans and people from the Middle East, 
Africa and Latin America. 

Hospital of admission
Patients were dichotomised by the 

availability (or not) of a routine all-hours 
primary PCI service at the hospital of fi rst 
presentation. 

Clinical and risk factor data
The presence of heart failure at admission 

was defi ned as a Killip Class of II to IV.15 
Cardiovascular disease (CVD) risk factor and 
comorbidity data included: smoking status, 
diabetes status, systolic blood pressure (SBP), 
low density lipoprotein (LDL) and high 
density lipoprotein (HDL), serum creatinine, 
body mass index (BMI), prior CVD, MI and 
congestive heart failure (CHF) diagnoses. 

Investigations
The timing and fi ndings at angiography 

were collected. The fi ndings at angiography 

were grouped into one of the following: 
(i) no signifi cant coronary artery disease, 
defi ned as the absence of any stenosis with 
≥50% diameter loss in the epicardial vessels, 
(ii) signifi cant (≥50% stenosis) single/double 
vessel coronary artery disease, (iii) signif-
icant three vessel disease and/or left main 
stem (LMS) disease ≥50%. Left ventricular 
ejection fraction (LVEF) assessment using 
echocardiography or left ventriculography 
was classifi ed into: normal (EF ≥50%), or 
mildly (EF=40–49%), moderately or severely 
(EF<40%) impaired. In-hospital coronary 
intervention by either PCI or coronary 
artery bypass grafting (CABG) was recorded.

Transport and temporal data (Figure 1)
All patients were recorded as either 

transported to hospital by ambulance or 
‘self-transported’ by other means. Date and 
time of onset of the most severe symptom(s) 
were recorded when available. This data 
was not recorded in 371 (9.6%) of patients.

For ambulance-transported patients the 
date and time of ambulance despatch was 
taken from the ambulance record. For these 
patients this was defi ned as the FMC time. 
Prior work has established that FMC time 
is within a few minutes of when the patient 
calls an ambulance.16 For patients using 
the ambulance service, time of arrival at 
hospital was taken from the ambulance 
report. In all non-ambulance (‘self-trans-
ported’) cases, time of hospital arrival 
(‘door time’) was defi ned as the time when 
they were fi rst seen in the emergency 
department. All patients were managed by a 
primary PCI or fi brinolysis strategy. 

For primary PCI, ‘device time’ was defi ned 
as the time the fi rst device was deployed, 
regardless of the type of device used (either 
balloon infl ation, stent deployment or 
thrombectomy). If the lesion could not be 
crossed with a guidewire or device, the time 
of guidewire introduction was used. 

For fi brinolysis ‘needle time’ was the 
time that fi brinolysis drug administration 
commenced. Fibrinolysis was recorded as 
occurring pre-hospital or in-hospital. Rescue 
PCI was recorded from November 2015 on, 
where rescue PCI was defi ned as an emer-
gency PCI in a STEMI patient treated with 
fi brinolytic therapy (typically given ≤24 
hours after onset of ischaemic symptoms) 
performed within 24 hours of fi brinolysis. 
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Figure 1: Temporal components of the total ischaemic time: for those receiving acute reperfusion ther-
apy in-hospital transported by ambulance (Figure 1a) or self-transported (Figure 1b), and those treated 
with pre-hospital fi brinolysis (Figure 1c). 

 

FMC = First medical contact.
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Table 1: Characteristics of the STEMI cohort.

Characteristics Overall
(n=3,857)

Primary PCI
(n=2,691)

In-hospital 
fibrinolysis
(n=1,044)

Pre-hospital 
fibrinolysis
(n=122)

Age (years)
mean (SD) 63.1 (12.4) 63.0 (12.8) 63.4 (11.5) 63.9 (10.0)

Age (years) group, n (%)
<50
50–59
60–69
70–79
80+

528 (13.7)
1,010 (26.2)
1,085 (28.1)
839 (21.8)
395 (10.2)

401 (14.9)
709 (26.3)
719 (26.7)
552 (20.5)
310 (11.5)

118 (11.3)
272 (26.1)
319 (30.6)
256 (24.5)
79 (7.6)

9 (7.4)
29 (23.8)
47 (38.5)
31 (25.4)
6 (4.9)

Sex, n (%)
Male
Female

2,865 (74.3)
992 (25.7)

2,020 (75.1)
671 (24.9)

754 (72.2)
290 (27.8)

91 (74.6)
31 (25.4)

Ethnicity, n (%)
Māori
Pacific
Indian
Other Asian
NZ European/Other

396 (10.3)
148 (3.8)
207 (5.4)
150 (3.9)
2,956 (76.6)

219 (8.1)
132 (4.9)
196 (7.3)
138 (5.1)
2,006 (74.5)

161 (15.4)
14 (1.3)
11 (1.1)
11 (1.1)
847 (81.1)

16 (13.1)
2 (1.6)
0 (0)
1 (0.8)
103 (84.4)

Smoking status, n (%)
Non-smoker
Ex-smoker
Current smoker

1,570 (40.7)
1,033 (26.8)
1,254 (32.5)

1,158 (43.0)
705 (26.2)
828 (30.8)

366 (35.1)
303 (29.0)
375 (35.9)

46 (37.7)
25 (20.5)
51 (41.8)

Diabetes, n (%) 662 (17.2) 480 (17.8) 174 (16.7) 8 (6.6)

BMI kg/m2

n
Median (IQR)

3538
27.7 (24.8–31.1)

2,536
27.5 (24.7–31.1)

887
28 (25–31.6)

115
27.3 (24.7–30.6)

Killip class, n (%)
I
II to IV

3,508 (91.0)
349 (9.0)

2,425 (90.1)
266 (9.9)

972 (93.1)
72 (6.9)

111 (91.0)
11 (9.0)

Cardiac arrest, n (%) 418 (10.8) 297 (11.0) 107 (10.2) 14 (11.5)

Creatinine on admission 
Median (IQR) 90 (78–104) 91 (79–105) 88 (77–103) 83.5 (74–99)

Prior CVD, n (%) 781 (20.2) 532 (19.8) 227 (21.7) 22 (18.0)

Prior MI, n (%) 566/781 (72.5) 381/532 (71.6) 168/227 (74.0) 17/22 (77.3)

History of CHF, n (%) 61 (1.6) 41 (1.5) 18 (1.7) 2 (1.6)

Admission SBP
Median (IQR) 133 (116–151) 130 (115–150) 137 (120–157) 133 (120–155)

Fasting LDL mmol/L
Median (IQR) 2.8 (2.0–3.6) 2.8 (1.9–3.6) 2.9 (2.1–3.8) 2.8 (2.0–3.7)

Prior PCI, n (%) 3,549 (92.0) 2,637 (98.0) 813 (77.9) 99 (81.1)

Routine primary PCI hospital 2,541 (65.9) 2,493 (92.6) 29 (2.8) 19 (15.6)
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Indications for rescue PCI included: failed 
reperfusion evidenced by <50% ST recovery 
at 60 minutes after fi brinolysis, recurrence 
of ST-segment elevation, ongoing ischaemic 
symptoms, haemodynamic instability or 
cardiogenic shock. 

Patient delay
This was defi ned as the time from 

symptom onset to FMC, where FMC was 
defi ned as either ambulance despatch time 
for ambulance-transported patients, or 
hospital arrival time for self-transported 
patients (symptom to FMC time).

System delay
This was defi ned as the time from FMC to 

needle (FMC to needle time) for fi brinolysis 
or device (FMC to device time) for primary 
PCI.

Statistical analysis
Descriptive statistics for continuous 

variable were summarised as mean with 
standard deviation (SD) or median with 
interquartile range (IQR). Categorical data 
were reported by frequency and percentage. 

The relative risks (RRs) with accompa-
nying 95% confi dence intervals (CIs) of 
independent predictors of demographic 
variables for ambulance transport, and 
patient and system delays were estimated 
using multivariable log-binomial regression 
models. Dichotomous cut-points for analysis 

were chosen based on clinical consensus 
(patient delay >1 hour), and the recom-
mendation from the 2016 National STEMI 
Pathway (primary PCI system delay >120 
min).14 For this analysis a fi brinolysis system 
delay cut-off of >90min was used to be 
consistent with the primary PCI delay.

All p-values reported were two tailed and 
a p-value <0.05 was considered signifi cant. 
Data was analysed using SAS statistical 
package, version 9.4 (SAS Institute, Cary, NC).

Boxplots were done using boxplot function 
RStudio version 1.1.419 while maps showing 
the percentage arriving by ambulance were 
made using ArcGIS version 10.5.1. 

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 
Y 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
In the three-year study period, 3,857 

STEMI patients who underwent angiography 
were treated with acute reperfusion therapy. 
Of these, 2,691 (70%) received primary PCI 

LVEF
≥50% (Normal)
40–<49% (Mild)
<40% (Moderate to Severe)
Not quantified further
No EF

1,428 (37.0)
912 (23.6)
745 (19.3)
61 (1.6)
711 (18.4)

1,032 (38.4)
682 (25.3)
534 (19.8)
38 (1.4)
405 (15.1)

348 (33.3)
206 (19.7)
194 (18.6)
17 (1.6)
279 (26.7)

48 (39.3)
24 (19.7)
17 (13.9)
6 (4.9)
27 (22.1)

Ambulance transport, n (%) 2,977 (77.2) 2,224 (82.6) 631 (60.4) 122 (100)

Prior CABG, n (%) 180 (4.7) 71 (2.6) 103 (9.9) 6 (4.9)

Total revascularisation, n (%) 3,656 (94.8) 2,648 (98.4) 904 (86.6) 104 (85.2)

CAD >50% on angiogram, n (%)
No obstructive coronary artery disease 
Single/double vessel disease
Three vessel disease and/or LMS >50%

100 (2.6)
2,963 (76.8)
794 (20.6)

23 (0.9)
2,127 (79.0)
541 (20.1)

68 (6.5)
747 (71.6)
229 (21.9)

9 (7.4)
89 (72.9)
24 (19.7)

SD=standard deviation; BMI=body mass index; CVD=cardiovascular disease; MI=myocardial infarction; CHF=congestive heart 
failure; IQR=interquartile range; SBP=systolic blood pressure; LDL=low density lipoprotein; PCI=percutaneous coronary 
intervention; LVEF=le�  ventricular ejection fraction; EF=ejection fraction; CABG=coronary artery bypass gra� ing; CAD=coronary 
artery disease.

Table 1: Characteristics of the STEMI cohort (continued).
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and 1,166 (30%) received fi brinolysis. Of 
those receiving fi brinolysis, 122 (10.5%) 
received pre-hospital fi brinolysis. 

The characteristics and management 
of these subgroups are shown in Table 
1. Despite nearly 70% of patients being 
younger than 70 years, the risk factor and 
clinical burden was high. One third of 
patients were current smokers, 17% had 
diabetes, 10% had a resuscitated cardiac 
arrest associated with their presentation 
and 9% had heart failure on arrival. Most 
patients (77%) were transported to hospital 
by ambulance. The majority of patients 
(95%) had coronary revascularisation 
therapy, predominantly PCI. From the 
total patient group, 21% had three vessel 
coronary artery and/or left main stem 
disease and 3% had no identifi able coronary 
disease, the relative proportion higher in 
patients receiving fi brinolysis. 

Māori were more likely to receive fi brino-
lysis than primary PCI compared with New 
Zealand European/Others or Pacifi c people 
(44%, 22%, 11% respectively). Following 
fi brinolysis, 93% of patients had residual 
obstructive coronary artery disease and 
the coronary revascularisation rate (PCI & 
CABG) was high (86%), although lower than 
the 98% in patients treated with a primary 
PCI strategy.

Temporal components of the 
reperfusion process (Figure 2, 
Appendix Table)
Patient delay

Figure 2 shows patient and system 
delays according to reperfusion strategy 
and whether the patient was transported 
to hospital by ambulance. For ambu-
lance-transported patients, the median 
symptom to FMC time was 45 min but for 
a quarter of patients, this delay was over 
two hours. Delays were similar for ambu-
lance-transported patients subsequently 
managed with fi brinolysis. Delays were 
much longer for self-transported patients, 
with a median of 105 min for those who 
received primary PCI and a quarter expe-
riencing delays of more than four hours 
before FMC.

System delay
Times were more closely clustered than 

for patient delay times. The median FMC 

to device time for the largest subgroup 
of patients—those transported by ambu-
lance who received primary PCI—was two 
hours, with a quarter delayed beyond 2.5 
hours. For those who self-transported, times 
were slightly shorter (median 87 min (IQR, 
65–120 min)), consistent with the ambulance 
transport time not being included. 

As expected, FMC to needle times were 
consistently shorter than for FMC to device 
due to the time delay in getting the patient 
into the catheterisation laboratory. For 
ambulance-transported patients, the FMC 
to needle times for fi brinolysis delivered 
in hospital were longer (86 min (63–117 
min)) than for fi brinolysis delivered prior to 
hospital arrival (39.5 min (31–52min)).

Predictors of patient delay and 
ambulance utilisation
A. Patient delay (Figure 2, Table 3 
and Appendix Table) 

Almost half (47% of patients) experienced 
a delay between symptom onset and FMC 
of more than 60 min. After adjustment 
for covariates, delay was more common 
with increasing age, for Māori and Indian 
patients, and in those who did not call an 
ambulance. Sex and whether the local 
hospital provided routine primary PCI did 
not infl uence this delay. 

B. Ambulance transport (Table 2 and 
Figure 3)

After adjustment for covariates, the 
likelihood of travelling to hospital by ambu-
lance increased with age. Women were also 
slightly more likely than men to travel by 
ambulance. Although Māori were slightly 
less likely to travel by ambulance, after 
adjustment for covariates, ethnicity did not 
independently predict method of transport. 
Patients living at district health boards 
(DHBs) providing a routine primary PCI 
service were 30% more likely to be trans-
ported by ambulance. This geographical 
variation is seen in more detail in Figure 3.

Predictors of system delay (Figure 2, 
Table 4a and b, Appendix Table 1) 

The predictors of system delay are 
analysed separately for primary PCI and 
fi brinolysis strategies. They are shown only 
for those transported by ambulance as these 
comprise the largest number. 
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Figure 2: Patient and system delay according to reperfusion strategy and whether the patient was trans-
ported to hospital by ambulance. Median, mean and interquartile range data are shown. The value of 
the top whisker for patient delay in the top right panel is beyond the y-axis range. Its value is 562 min.
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Figure 3: Variation in the proportion of patients who travelled to hospital by ambulance according to 
district health board of domicile.

ARTICLE



50 NZMJ 12 July 2019, Vol 132 No 1498
ISSN 1175-8716                 © NZMA
www.nzma.org.nz/journal

Table 2: Patient delay: multivariable model for symptom onset to FMC >60min. 

N Sx to FMC
Median (IQR)
Minutes

Sx onset 
to FMC >60 
minutes

RR (95% CI) P-value 
for RR

Age (per 10 years increase) 3,486 - - 1.05 (1.02–1.08) 0.001

Sex
Male
Female

2,584
902

53 (21–130)
55 (21–159)

1,172 (45.4%)
422 (46.8%)

Ref
1.05 (0.98–1.13)

-
0.154

Ethnicity
Māori
Pacific
Indian
Other Asian
NZ European/Other

355
131
189
132
2,679

62 (25–157)
57 (15–157)
81 (30–210)
49 (15.5–119)
51 (20–130)

180 (50.7%)
58 (44.3%)
112 (59.3%)
57 (43.2%)
1,187 (44.3%)

1.13 (1.01–1.26)
1.02 (0.84–1.23)
1.36 (1.25–1.48)
0.95 (0.78–1.16)
Ref

0.029
0.845
<.001
0.622
-

Routine primary PCI hospitals
Yes
No

2,275
1,211

50 (19–133)
58 (24–140)

1,017 (44.7%)
577 (47.6%)

1.03 (0.96–1.11)
Ref

0.388
-

Ambulance transport
Yes
No

2,724
762

45 (17–114)
97 (46–210)

1,103 (40.5%)
491 (64.4%)

0.61 (0.57–0.66)
Ref

<.001
-

SX=symptoms; FMC=first medical contact; PCI=percutaneous coronary intervention; RR=relative risk.

Table 3: Multivariable model for transportation by ambulance.

Total
(N=3,857)

Ambulance 
call
(n=2,977)

P-value RR (95% CI) P-value 
for RR

Age (per 10 years increase) - - - 1.04 (1.03–1.05) <.001

Sex, n (row %)
Male
Female

2,865
992

2,164 (75.5)
813 (82.0)

<.001
Ref
1.05 (1.01–1.08)

-
0.005

Ethnicity, n (row %)
Māori
Pacific
Indian
Other Asian
NZ European/Other

396
148
207
150
2,956

282 (71.2)
113 (76.4)
163 (78.7)
113 (75.3)
2,306 (78.0)

0.044
0.98 (0.93–1.05)
0.95 (0.87–1.04)
0.98 (0.91–1.05)
0.92 (0.84–1.01)
Ref 

0.606
0.240
0.484
0.079
-

Routine primary PCI Hospi-
tals, n (row %)
Yes
No

2,541
1,316

2,123 (83.6)
854 (64.9)

<.001

1.29 (1.24–1.35)
Ref

<.001
-

PCI=percutaneous coronary intervention; RR=relative risk.
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Table 4a: Primary PCI system delay: multivariable model for FMC to Device >120 min. 

N FMC to Device
Median (IQR)
Minutes

FMC to 
Device>120 
minutes

RR (95% CI) P-value 
for RR

Age (per 10 years 
increase)

2,224 - - 1.09 (1.05–1.13) <.001

Sex
Male
Female

1,631
593

117 (93–147)
127 (103–156)

751 (46.0%)
327(55.1%)

Ref
1.12 (1.02–1.22)

-
0.017

Ethnicity
Māori
Pacific
Indian
Other Asian
NZ European/Other

177
101
158
105
1,683

124 (96–163)
113 (91–142)
111 (82–135)
109 (83–129)
121 (97–151)

92 (52.0%)
42 (41.6%)
61 (38.6%)
36 (34.3%)
847 (50.3%)

1.11 (0.95–1.30)
0.91 (0.72–1.15)
0.84 (0.69–1.03)
0.74 (0.56–0.96)
Ref

0.178
0.444
0.092
0.026
-

Routine primary PCI 
hospitals
Yes
No

2,088
136

119 (96–147)
140 (99–242)

994 (47.6%)
84 (61.8%)

0.82 (0.72–0.94)
Ref

0.005
-

Multivariable regression entering age band, sex, ethnic group, routine primary PCI hospital.
FMC=first medical contact; PCI=percutaneous coronary intervention; RR=relative risk.

Table 4b: Fibrinolysis system delay: multivariable model for FMC to needle >90 min. 

N FMC to Needle
Median (IQR)
Minutes

FMC to 
Needle >90 
minutes

RR (95% CI) P-value 
for RR

Age (per 10 years in-
crease)

753 - - 1.03 (0.96–1.10) 0.449

Sex
Male
Female

533
220

77 (51–110)
81 (60–111)

205 (38.5%)
85 (38.6%)

Ref
0.96 (0.81–1.12)

-
0.580

Ethnicity
Māori
Pacific
Indian
Other Asian
NZ European/Other

105
12
5
7
623

95 (63–130)
83.5 (53–96)
51 (34–53)
88 (69.5–103.5)
76 (53–107)

57 (54.3%)
5 (41.7%)
0 (0%)
3 (37.5%)
225 (36.1%)

1.36 (1.27–1.95)
1.13 (0.62–2.45)
0.05 (0.0002–11.90)
1.02 (0.50–2.08)
Ref

0.001
0.680
0.288
0.955
-

Routine primary PCI 
hospitals
Yes
No

35
718

65 (39–112)
78.5 (54–110)

13 (37.1%)
277 (38.6%)

1.55 (1.16–2.08)
Ref

0.003
-

Pre-hospital fibrinolysis
Yes
No

122
631

39.5 (31–52)
86 (63–117)

3 (2.5%)
287 (45.5%)

Ref
4.45 (2.83–7.00)

<.001
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Overall, 48% of primary PCI patients expe-
rienced FMC to device times of >120 min. 
Both increasing age and female sex were 
independently associated with a delay >120 
min. Other Asian patients were less likely 
to be delayed than European/Other patients 
but other ethnic groups were similar. 
The small number of patients treated 
with primary PCI admitted after initially 
presenting to a hospital without routine 
primary PCI had a longer system delay than 
other patients.

Overall, 96%, 68% and 39% of fi brinolysis 
patients had FMC to needle times of over 
30, 60 and 90 min, respectively. The median 
system delay for Māori was 19 min longer 
than for European/Other patients. After 
adjustment, Māori were 36% more likely to 
exceed the 90 min target. Patients treated 
with fi brinolysis in-hospital, rather than 
pre-hospital, were nearly fi ve times as likely 
to exceed the 90 min target. 

Pre-hospital versus in-hospital 
fibrinolysis (Figure 4, Appendix 
Table 1) 

Only 122 (19%) of the 631 ambu-
lance-transported patients treated with 
fi brinolysis received it pre-hospital. Of those 
who received pre-hospital fi brinolysis, the 
median system time was 46 min shorter 
than for those than those who received it in 
hospital (39.5 min (IQR 31 to 52 min) and 86 
min (IQR 63 to 117min), respectively).

This is in contrast to the patient delay 
times, which were similar.

Rescue PCI
From November 2015 there were 814 

fi brinolysis patients with data that included 
rescue PCI time-frames. Of these, 215 (26%) 
underwent rescue PCI. Of the remaining 599, 
32% had routine coronary angiography on 
the day of admission, 35% the next day and 
the remainder beyond two days. Ninety-one 
percent of these 599 patients had coronary 
revascularisation (76% PCI, 15% CABG).

For those receiving rescue PCI, the median 
needle-to-rescue time was 237 min (IQR 185 
to 332 min) (see Figure 5).

Discussion
In this comprehensive three-year national 

NZ STEMI experience, nearly half of patients 
who received reperfusion therapy took 
more than an hour to call an ambulance 
or reach hospital, a period during which 
defi brillation is not immediately available 
unless there are community AEDs available. 
The importance of this is emphasised by 
the fact that 10% of our study cohort had a 
resuscitated cardiac arrest. Factors inde-
pendently associated with a longer patient 
delay were not being transported by ambu-
lance, Māori or Indian ethnicity and older 
age. The system delay for patients treated 
with primary PCI exceeded the National 
STEMI pathway target of 120 min in 48% of 

Figure 4: Distribution of First Medical Contact to needle time in pre-hospital fi brinolysis vs in-hospital 
fi brinolysis.
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patients, and for those treated with fi brino-
lysis was greater than 30 min in 96% and 
greater than 90 min in 39%. Māori patients 
treated with fi brinolysis were more likely 
than European/Other patients to exceed the 
very conservative 90 min FMC to needle 
cut-off. The 10% of fi brinolysis patients 
treated pre-hospital started treatment 45 
min earlier than those started in-hospital, 
suggesting that this is a useful strategy to 
improve performance. After fi brinolysis, 
only a quarter of patients received rescue 
PCI, which is lower than reported rates in 
trials of fi brinolysis therapy.17 Furthermore, 
the median delay from needle-to-rescue is 
very long at four hours, which is beyond the 
period of greatest benefi t. 

How do patients get to hospital?
Seventy-seven percent of STEMI patients 

were transported to hospital by ambulance. 
These patients have more timely access to 
defi brillation in the event of cardiac arrest 
than those who self-present to hospital. 
After adjustment, men and younger patients 
were less likely to be transported by ambu-
lance. The most important independent 
determinant of not being transported by 
ambulance was admission to a regional 
hospital without routine primary PCI. 
This is a concern because these smaller 
hospitals typically serve rural populations, 

and patients living in the catchment of 
these hospitals are most likely to benefi t 
from pre-hospital fi brinolysis, which can be 
provided by the ambulance team. We found 
that Māori were less likely than other ethnic 
groups to travel by ambulance. Compared 
with other ethnic groups, Māori are more 
likely to live in rural areas and this may 
account for the lack of ethnic differences in 
ambulance transport after adjustment for 
covariates including admitting hospital,17 
which is a surrogate for rural residence.

Actions
Further investigation to understand the 

relative underutilisation of ambulances in 
non-metropolitan areas and initiatives to 
improve this are needed. Public education 
programmes should include a strong 
message that people should call an ambu-
lance, rather than driving themselves to 
hospital or have other people take them. 
Other potential barriers to calling an ambu-
lance which could be reduced are the cost of 
calling an ambulance for some people and 
even access to a phone.

What reperfusion therapy do 
patients receive? 

Of NZ STEMI patients receiving acute 
reperfusion therapy, 70% were managed 
with a primary PCI strategy and 30% 
received fi brinolysis.

Figure 5: Distribution of Needle-to-Rescue PCI times.
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There is major geographical variation 
in reperfusion therapy with primary PCI, 
the dominant treatment in all centres with 
routine primary PCI capability—predom-
inantly the larger metropolitan DHBs. 
Fibrinolysis predominates in the smaller 
non-metropolitan hospitals without such 
primary PCI access. Furthermore, there 
were low levels of rescue PCI performed 
with signifi cant treatment delays. Of all 
ethnic groups, Māori were most likely to 
receive fi brinolysis, refl ecting the relatively 
higher numbers of Māori living in rural 
New Zealand.

Actions
This reiterates the importance of opti-

mising the fi brinolysis pathways to achieve 
more equitable outcomes. Routine transfer 
of all suitable STEMI patients to a facility 
capable of providing immediate rescue PCI 
in line with the National STEMI pathway, 
or development of primary PCI services 
in regional New Zealand are important 
to address the inequity of STEMI care for 
regional New Zealand.18

Timeliness of reperfusion therapy
Patient delay

This is the most dangerous period for 
patients in regards to risk of arrhythmias 
and cardiac arrest as they are not under 
paramedic or medical care. Patients took a 
median of 45 min to call an ambulance and 
around one and a half hours to self-present 
to hospital. Patients should not drive them-
selves or have someone else drive them to 
the hospital. They should fi rst call an ambu-
lance because of the ability to be monitored 
and treated if arrhythmias occur and to 
transmit ECGs so the PCI intervention team 
can be ready earlier to perform PCI. There 
are multiple possible reasons for delays in 
patients contacting medical services. These 
include patient factors such as recognition 
of symptom signifi cance, family support 
and health beliefs as well as potential 
system barriers including access to a phone, 
language barriers and charges for ambu-
lance services. 

Of concern, on average, both Māori 
and Indian patients were more delayed 
than European/Other patients and this 
difference persisted after adjustment for 
covariates. This casts some light on prior 
work showing that Māori in particular 

are disproportionately represented in 
community cardiac arrest statistics, and 
both Māori and Pacifi c people are 50% 
more likely to die, both in and out of 
hospital, when they have an acute isch-
aemic heart disease event, than European 
people.19,20 These delays in seeking medical 
help are therefore an important target 
for improvement. Intervention studies 
to reduce pre-hospital delays have had 
mixed results. Two European community 
intervention studies in the 1980s and 90s 
reduced the median delay to hospitalisation 
in myocardial infarction.21,22 In contrast, 
a similar study from the US,23 which had 
shorter delays at baseline, found no signif-
icant reduction in delay after community 
intervention programmes. Another US 
study which randomised communities to 
community intervention versus no inter-
vention also found no effect on delay, 
although they did increase the proportion 
of patients calling an ambulance.24 

Actions to reduce patient delay
Further work to identify and minimise 

any of the system barriers for patients 
calling for help is needed. These fi ndings 
also suggest that a community intervention 
program targeted at rural and higher risk 
ethnic groups which encourages earlier call 
for help directly to the ambulance service 
may be a useful part of an overall strategy 
to reduce disparity and improve cardiac 
outcomes. In New Zealand the National 
Heart Foundation have run an annual 
public heart attack awareness programme 
for the last two years and are continuing 
work in this area. The St John Ambulance 
service has been working with marae 
around New Zealand on a Marae Cardiac 
Arrest Programme to make AEDs available 
in marae, particularly in more rural areas. 
This initiative also includes training in CPR 
and how to use AEDs.19 Every patient who 
goes home from hospital after an ACS should 
be given a chest pain action plan prior to 
discharge, as half of all patients presenting 
with a new heart attack have had a prior 
ischaemic heart disease hospitalisation; this 
is an important strategy.25

System delay
For patients treated with primary PCI, 

increasing age and female sex were asso-
ciated with longer system delay, a fi nding 
which requires further investigation. There 
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was little difference in these times across 
ethnic groups. There remains room for 
signifi cant improvement, with just under 
half of ambulance-transported primary 
PCI patients achieving an FMC-to-device 
time of less than 120 min, and only a small 
proportion receiving timely fi brinolysis. 

In contrast, of those treated with fi bri-
nolysis, the mean system time for Māori 
patients was nearly 20 min longer than for 
European/Other patients. After adjustment 
a delay beyond 90 min occurred 50% more 
often in Māori. Possible factors contributing 
to this difference in system delay include 
differences in ambulance travel times, 
patient complexity and regional utilisation 
of pre-hospital fi brinolysis.

Actions to improve system delays
The National STEMI Pathway recommends 

that if the FMC-to-device time is likely to 
exceed 120 min that an initial fi brinolysis 
strategy be considered. There are clear 
opportunities to improve outcomes using an 
initial fi brinolysis strategy. In our analyses, 
only one in fi ve ambulance-transported 
fi brinolysis patients were treated pre-hos-
pital, but those that did received fi brinolysis 
46 min earlier on average than patients 
receiving in-hospital fi brinolysis. Greater 
national adoption of pre-hospital fi brino-
lysis as advocated by the National STEMI 
Pathway is likely to reduce times for many 
of the other patients currently treated in 
hospital, with associated improvements in 
outcomes. Furthermore, of the one in four 
fi brinolysis patients who received rescue PCI 
for incomplete reperfusion, there were very 
long delays. The National STEMI Pathway 
also recommends that all suitable patients 
receiving fi brinolysis be immediately 
transferred to a hospital with the facilities 
to provide rescue PCI, without waiting to 
determine whether there are signs of reper-
fusion, provided the patent is appropriate to 
receive PCI in the event of failure of reper-
fusion and routine angiography within 24 
hours with PCI or CABG as appropriate. This 
would ensure timely treatment for those 
requiring rescue PCI and coronary angiog-
raphy within a day for fi brinolysis patients. 
With the progressive implementation 
of the STEMI Pathway, improvements in 
system delay and outcomes are anticipated. 
ANZACS-QI registry will be used to monitor 
system improvement and assess outcomes.

International comparisons
Some caution needs to be exercised in 

making comparisons with international 
data due to differences in STEMI pathways 
and differences in reporting methodology. 
Most quality indicator data in the past 
has been for door-to-balloon and door-to-
needle times. The reporting of patient and 
system delay is more recent and less data 
is available. The most reliable comparisons 
are for ambulance transferred patients 
receiving primary PCI. Our median patient 
delay of 45 min in these patients is similar 
to that reported in the US in 2016 (50 min) 
and shorter than in Denmark (74–106 min) 
in 2008.26,27 The New Zealand median system 
delay of 119 min is similar to the compa-
rable US (108 min) and Danish patients 
(97–139 min). The New Zealand median 
door-to-balloon times of 49 min is similar 
to the US (63 min) but longer than that in 
Denmark (29–39 min).

Limitations
Nearly 10% of eligible patients were 

excluded due to incomplete timeframe data. 
It is unlikely that this would have led to any 
systematic bias in results. The ANZACS-QI 
in-form electronic validation rules have 
been updated based on this observation 
to reduce the ineligible number for future 
audits. This ANZACS-QI cohort includes 
only out-of-hospital STEMI patients who 
received acute reperfusion therapy and a 
subsequent coronary angiogram. While this 
includes all STEMI patients who received 
primary PCI, it does not include patients 
treated with fi brinolysis who either did not 
receive an angiogram because they died or 
were considered clinically inappropriate 
for angiography. The focus of this study 
was on management of patients receiving 
reperfusion therapy, so we did not include 
other STEMI patients who did not receive 
any form of acute reperfusion. There are 
also other relevant time points which are 
not collected in ANZACS-QI. These include 
ambulance arrival time, time of fi rst ECG, 
when the ambulance leaves the scene, 
‘door-in to door-out’ times when patients 
arrive initially at a small hospital and are 
then referred on to a tertiary hospital. 
St John and Wellington Free ambulance 
services now capture these data elec-
tronically and the ANZACS-QI team is 
collaborating with these organisations to 
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augment the pre-hospital timeframe data we 
can report. Prior studies have established 
the relationship between delay to reper-
fusion and adverse outcomes.7–10 Further 
analyses are planned to investigate this 
relationship in the NZ STEMI cohort when 
suffi  cient numbers and follow-up time 
has accrued. The multivariable modelling 
performed assumed linear associations with 
age and did not investigate possible statis-
tical interactions. For this study we needed 
to exclude temporal data which were 
clinically invalid. Subsequent to this study 
additional data validation rules have been 

implemented on the data entry templates to 
minimise this source of data inaccuracy.

Conclusion
Systematic implementation of the New 

Zealand National STEMI pathway is needed 
to reduce system delays in the delivery of 
reperfusion. Ongoing public and patient 
education initiatives are required to reduce 
delays in patient decision time. The ongoing 
auditing of patient and system delays with 
ANZACS-QI will be able to assess whether 
there are improvements.

Appendix Table 1:

Ambulance transported

Patient decision 
time

System time

FMC to device/
needle

FMC to 
door

Door to device/needle

Primary PCI
n
Mean
Median (IQR)

2,006
161.1
45 (17–120)

2,224
131.8
119 (96–150)

2,224
76.2
66 (45–89)

2,224
55.7
49 (37–66)

In-hospital fibrinolysis
n
Mean ± SD
Median (IQR)

599
288.6
44 (17–105)

631
103.1
86 (63–117)

631
57.0
49 (35–70)

631
46.1
28 (18–51)

Pre-hospital fibrinolysis
n
Mean ± SD
Median (IQR)

119
74.9
35 (14–77)

122
43.5
39.5 (31–52)

122
91.8
62 (113–35)

122
-48.4
-39.5 (-63 to -24)

Appendix

Appendix Table 2:

Not ambulance transported

Patient decision time System time

Primary PCI
n
Mean
Median (IQR)

396
233.6
105 (46.5–263.5)

467
100.4
87 (65–120)

In-hospital fibrinolysis
n
Mean ± SD
Median (IQR)

366
221.4
83.5 (45–165)

413
50.2
35 (20–54)
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Imaging of midface 
fractures—a 

retrospective study 
Nika Korduke, Thasvir Singh 

Midface fractures are routinely seen 
at the Waikato Hospital depart-
ment of maxillofacial surgery, 

and currently the pre-operative imaging of 
these fractures is not standardised. These 
fractures include various combinations of 
zygomatic complex, arch, orbital, maxillary 
and nasoethmoidal fractures. This depart-
ment provides tertiary level services to the 
Midland Health Region in the central North 
Island consisting of the Waikato, Lakes, Ta-
ranaki, Bay of Plenty and Tairawhiti District 
Health Boards. This catchment area covers 
56,728km2 (21% of New Zealand’s land mass) 
and provides service to approximately 
898,300 people (19% of New Zealand’s pop-
ulation).12 Due to this large catchment area, 
a portion of patients undergo pre-operative 

imaging at peripheral hospitals or prima-
ry healthcare providers prior to transfer 
to Waikato Hospital. Currently, there is no 
streamlined process that delineates which 
patients should have a pre-operative com-
puted tomography (CT) from the outset, and 
which can be adequately diagnosed with 
plain radiographs when a fracture of the 
midface is suspected. A recurring problem 
observed is that this creates major delays in 
the diagnosis of fractures, multiple visits to 
the hospital for the patient and subsequent 
delays to surgery. Some patients receive 
as many as 12 plain facial fi lms prior to CT 
imaging and as a consequence additional, 
and often avoidable, radiation. This will also 
have an impact on resource allocations in 
both radiology and surgical departments.

ABSTRACT
AIM: To determine the number of patients that received plain facial view radiographs as well as computed 
tomography (CT) scans in diagnosing their midface fractures.

METHODS: Data was collected from our department of maxillofacial surgery trauma database. Patients 
with midface fractures sustained over an 18-month period were included (n=207) and further categorised 
into two groups; single-system facial trauma or multi-system trauma. Patient demographics, mechanism of 
injury, fracture location, modality of imaging and treatment were recorded.

RESULTS: Of those with single-system facial trauma (n=158), 9% received plain films only, 50.5% received 
CT imaging only, while 40.5% received both plain films and CT. Of the population that received plain films, 
82.1% of patients required a further CT scan to aid in diagnosis and treatment planning. Of those patients 
who received both modalities of imaging, 70% were surgically managed to reduce and/or fixate their 
fractures. All 49 patients with multi-system trauma received a brain/head CT as part of their routine trauma 
work-up, and 46 of these patients had adequate midface views included in this scan (93.9%). However, 6.1% 
of patients needed an additional facial bones CT for diagnosis of facial fractures. 

CONCLUSIONS: 40.5% of patients with single-system facial trauma received both plain radiographs as well 
as CT imaging. Additionally, 82.1% of all patients who had plain radiographs went on to have a further facial 
CT. Furthermore, 70% of these patients were surgically managed, inferring that this population may have 
benefitted from receiving a CT scan from the outset. This is not in line with the standard for pre-operative 
imaging of midface fractures in the literature, and a clinical pathway could be implemented across the 
Midland district health boards to guide the clinician in requesting appropriate pre-operative imaging of 
these fractures. This will aim to avoid delays in diagnosis, reduce radiation burden and create improved 
surgical planning and outcomes for our patients, while also enhancing healthcare resource allocation.
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A New Zealand paper by Moore et al in 
2015 has previously examined the charac-
teristics, aetiology and treatment patterns 
of maxillofacial fractures at the Waikato 
Hospital over a 10-year period. The key 
fi ndings from this study was that inter-
personal violence was the most common 
cause of maxillofacial injury (54.5%) and 
associated with signifi cant social cost and 
personal morbidity.10 There are currently 
however, no New Zealand studies that 
examine the pre-operative imaging modal-
ities of facial fractures and in particular, 
fractures of the midface.

The role of pre-operative imaging is to 
identify fractures, determine the extent 
of fracture displacement, and visualise 
stable bone for repair while also ruling out 
other injuries. Prior to computed tomog-
raphy, two-dimensional plain fi lms were 
considered adequate for pre-operative diag-
nostics of midfacial fractures. A limitation 
of plain imaging is that although it may 
reveal a fracture, it does not give an idea on 
the degree of fracture displacement, nor on 
the involvement of soft tissues (eg, extra-
ocular muscle injury). Overall this offers 
limited information to the surgeon about 
the extent of the fracture, or the need for 
reduction. Furthermore, many fractures 
may be diffi  cult to diagnose on plain fi lms, 
in particular orbital fl oor and medial wall 
defects (Figure 1). Patients with the appro-
priate signs, symptoms and/or a high velocity 

mechanism of injury almost always require 
a CT for further detail on their fracture diag-
nosis and surgical planning. An exception of 
this is an isolated zygomatic arch fracture, 
which can be adequately visualised on a 
plain submentovertex (SMV radiograph).9,15,17

CT has increased sensitivity for facial 
fracture detection when compared to plain 
radiography. It also has a high accuracy 
for both bony and soft tissue injury and 
is currently considered the gold standard 
of care for midfacial trauma.2 Along with 
confi rmation of a clinical diagnosis, CT 
allows for accurate pre-surgical planning 
through the use of digital 3D reconstruction, 
the fabrication of a custom made biomodel, 
as well as incorporation into intra-oper-
ative navigational software. All of these 
tools contribute towards accurate diagnosis, 
treatment planning and appropriate patient 
selection while also reducing operative time 
and potential complications. Undoubtedly 
this allows for a more favourable surgical 
outcome for the patient.19 Furthermore, 
three-dimensional imaging aids patient 
understanding and education about the 
nature of their injury and the treatment 
required. A 3D biomodel can be used pre-op-
eratively to illustrate to the patient the 
extent of their fracture and the benefi t of 
reduction or reconstruction, allowing them 
to make a more informed decision during 
the consent process. 

Figure 1: Right orbital fl oor fracture visualised on the coronal and sagittal slices of a facial bones CT 
scan which was failed to be diagnosed on an occipitomental plain fi lm. 
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When comparing the effective radiation 
dosage of plain fi lm and CT, patients receive 
an effective dose of 0.92 mSv per non-con-
trast facial bones CT (vertex to maxillary 
alveolar process). This is approximately half 
the effective dosage received in a conven-
tional CT brain (1.84 msV). In comparison, 
facial plain fi lms can vary in effective dosage 
from 0.01–0.22 mSv depending on the type of 
fi lm taken.3 When a series of 3–4 plain fi lms 
are utilised, this radiation dose can cumulate 
to a total dose to be comparable to that of a 
facial bones CT. Furthermore, if a CT scan is 
taken in addition to plain fi lms the dose can 
be signifi cant. 

The aim of this study is to determine the 
number of patients with midface fractures 
seen at the Waikato Hospital’s department 
of maxillofacial surgery that received plain 
facial radiographs as well as computed 
tomography (CT) in diagnosing their frac-
tures. The results will be compared to 
current recommendations, and whether 
change can be implemented on how we 
image our patients. 

Methods
Data was extracted from the department 

of maxillofacial surgery’s trauma database. 
Patients with midface fractures (classifi ed as 
fractures between the supraorbital rim and 
alveolus of the maxilla) between 1 January 
2015 and 17 June 2017 were identifi ed. This 
included patients that were seen at the 
Waikato Hospital emergency department, as 
well as those referred from other hospitals 
under the regional district health boards, 
as well as direct referrals from general 
practitioners. Midface fractures were clas-
sifi ed as fractures of the orbit (rim, wall(s), 
fl oor), zygomatic arch, zygomaticomaxillary 

complex (ZMC), nasoorbitoethmoidal (NOE) 
complex, and Le Fort 1, 2, 3 type pattern 
fractures. Patient demographics, mech-
anism of injury, fracture location, modality 
of imaging and treatment were recorded. 
Patients with invalid or incomplete details 
recorded (such as absent National Health 
Index [NHI] numbers) were excluded, as 
well as those whose imaging could not be 
accessed for review. 

The resulting population was divided 
into two categories based on the severity of 
trauma sustained. The fi rst group of patients 
were classifi ed under single-system facial 
trauma. This group sustained isolated facial 
injuries without a suspected intracranial 
injury, thus they did not require a CT head/
brain as part of their initial screening. The 
second group were classifi ed under multi-
system trauma as these patients sustained 
midface fractures as part of poly-trauma 
and required a full trauma CT series (eg, 
CT head, neck, chest, abdomen, pelvis). 
Furthermore, we analysed whether these CT 
head scans included slices of the facial bones 
to determine if there were any underlying 
facial injuries. The results were tabulated 
and analysed.

Results
Four patients were excluded due 

to incomplete information. The fi nal 
study population included 207 patients, 
comprising of 76.8% (n=159) males 
and 23.2% (n=48) females. The greatest 
proportion of patients, 24.2% (n=50), was 
aged between 20–29, followed by 20.78% 
(n=43) aged between 30–39, 11.6% (n=24) 
aged between 10–19 and 11.6% (n=24) aged 
between 50–59 (Figure 2). 

Figure 2: Patient distribution by age. 
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The predominant mechanism of injury 
was alleged assault, accounting for 35.7% 
(n=73) of the total 207 cases. This was 
followed by falls 17.9% (n=37), sporting 
related injuries 16.9% (n=35) and motorve-
hicle accidents 15.9% (n=33). The remainder 
were pushbike 5.3% (n=11), industrial 
accidents 3.9%(n=8), animal related injuries 
3.4% (n=7), pedestrian (n=2) 1.0% and 
gunshot accidents 0.5% (n=1) (Figure 3).

 The most prevalent fracture locations 
were isolated orbital and zygomaticomax-
illary complex injuries with 46.9% (n=97) 
and 44.9% (n=93) respectively. Le Fort 1, 
2 and 3 fracture patterns were identifi ed 
in 8.7% (n=18) cases, followed by isolated 
zygomatic arch fractures 7.73% (n=16). 
Nasoorbitoethmoidal (NOE) and isolated 
nasal bone fractures were identifi ed in 
3.38% (n=7) and 2.4% (n=5) cases respec-
tively (Figure 4).

The single-system trauma group formed 
158 of the 207 patients. As these patients 
presented with isolated facial injuries, the 
screening clinician had the option of sending 
the patient for plain fi lms or a CT scan after 
clinical assessment. Forty-nine patients were 
identifi ed as being involved in multi-system 
trauma. This included all patients who 
received a full trauma CT scan including a 
brain CT. 

Of the single-system facial trauma group, 
8.9% (n=14) received plain fi lms only, 50.6% 
(n=80) received a CT only, while 40.5% 
(n=64) had both plain fi lms followed by a 
CT scan. Of interest, of 64 patients who had 
both modalities of imaging, 70.3% (n=45) 
were surgically managed. The remaining 
29.7% (n=19) cases were treated conser-
vatively after a clinical assessment and 
informed discussion (Table 1). 

Figure 3: Patient distribution by mechanism of injury.

Figure 4: Fracture type by location.
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Of the 14 patients who received plain fi lms 
only, eight sustained an isolated zygomatic 
arch fracture, three sustained isolated nasal 
bone fractures, two sustained an orbital 
fl oor fracture and one patient sustained a 
ZMC fracture. The two orbital fractures were 
clinically diagnosed due to the presence 
of clinical signs (diplopia, restricted eye 
movement, infra-orbital paraesthesia) but 
were not confi rmed by CT imaging due 
to the patient or surgeon’s decision and/
or patient morbidity. Of the patients that 
received plain fi lm only, eight were treated 
surgically (seven zygomatic arches, one 
zygomaticomaxillary complex). Six patients 
were treated non-surgically (three nasal 
bone fractures, two orbital fl oor fractures 
and one zygomatic arch fracture). 

Of 49 patients involved in multi-system 
trauma, 100% (n=49) of patients had a CT 
brain. Of these 93.9% (n=46) patients had 
facial bone slices included in their original 
scan. Only 6.1% (n=3) of patients needed an 
additional CT scan to image the facial bones 
to diagnose their midface fractures.

A total of 78 (49.4%) of 158 patients with 
single-system facial trauma had plain radio-
graphic fi lms taken (eg, occipitomental, 

submentovertex views). Of these 78 patients, 
82.1% (n=64) had to have a further CT 
scan to aid in diagnosis and/or treatment 
planning. The range of plain fi lms taken was 
between two and 11 fi lms per patient, while 
the mean number of fi lms was 3.8 (Figure 5).

Discussion 
In this study, records were retrospec-

tively analysed to determine the modality of 
pre-operative imaging received by patients 
presenting through the department of 
maxillofacial surgery with midface fractures 
between 1 January 2015 and 17 June 2017. 
Many similarities in the population sample 
were observed when compared with the 
Moore et al study from 2015, which previ-
ously analysed all maxillofacial fractures 
seen through the unit over a 10-year period 
(between 2004–2013). The population in this 
study comprised of 76.8% male and 23.2% 
female patients. This is similar to the 2015 
study, which observed a male to female ratio 
of 4:1 in all maxillofacial fractures, with 
81.3% males and 18.7% females making up 
the study population. The most prevalent 
age group in this study was 20–29 years, 
accounting for 24.2% of all patients. This is 

Table 1: Distribution of patients by imaging modality and treatment received involved in single-system 
facial trauma only.

Plain films CT Plain films + CT Total

Non-surgical 6 35 19 61

Surgical 8 44 45 98

Total 14 80 64 158

Figure 5: Number of plain fi lms taken per patient with single-system facial trauma.
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slightly lower than the 2015 study, which saw 
38.4% patients identifi ed in this age bracket. 
One possible explanation is that our popu-
lation is not only living longer, but we are 
also suffering minor-moderate injuries (such 
as falls) resulting in fractures, the majority 
of which do not have indications for surgery. 
The predominant mechanism of injury in 
both studies was alleged assault or interper-
sonal violence (IPV), however the proportion 
was notably lower (35.7%) in this study 
when compared with Moore et al (54.4%). It 
is important to note that our current study 
included fractures of the midface only, and 
such differences could be attributable to 
other facial fracture sites being identifi ed 
in Moore et al (eg, mandibular, frontal bone 
and alveolar fractures).10

When examining the literature, a signif-
icant number of international studies have 
found CT imaging demonstrating both higher 
specifi city and sensitivity for detection of 
maxillofacial fractures. A paper by Ansari et 
al (2015) found that out of 173 maxillofacial 
fracture sites, 94 were detected on conven-
tional radiographs while 166 fracture sites 
were detected on CT (96%).1 Similar fi ndings 
are reported by Sun and LeMay (2002), 
who found that computed tomography was 
superior to conventional radiography and 
MRI in detecting facial fractures, defi ning 
their direction, extent and displacement.18 
A further study by Dos Santos et al (2004) 
found that CT imaging had both higher 
specifi city and sensitivity for maxillofacial 
fractures than plain fi lms, and the clinical 
and surgical fi ndings of multiplanar and 
3D CT were considered the gold standard in 
diagnosing fractures and their anatomical 
locations.4 In our study 49.4% of patients 
with single-system facial trauma had plain 
fi lms taken, with 82.1% of these patients also 
obtaining a CT scan after assessment by the 
Maxillofacial Surgery team. This suggests 
plain imaging was inadequate for diagnosis 
and/or surgical planning in the vast majority 
of midface fracture management. Thus, 
there clearly is a need for a clinical pathway 
of best care to direct imaging studies based 
on history and clinical fi ndings and reduce 
fragmentation in the acute services. In 2015, 
The University of Wisconsin established 
an inclusion criterion for the imaging of 
facial trauma to help providers evaluate 
and identify which patients required a CT 
scan which were at a low risk of fracture 

and could avoid imaging. The decision 
instrument included fi ve physical exam-
ination criteria; bony step-off or instability, 
periorbital swelling or contusion, Glasgow 
Coma Scale (GCS) <14, malocclusion and 
tooth absence. Any one fi nding placed the 
patient at high risk of facial fracture. This 
decision instrument was found to be 97.4% 
sensitive for the presence of facial fractures, 
with a missed injury rate of 2.6%.17

However, an external validation of this 
decision instrument was later performed by 
Harrington et al 2018, to evaluate whether 
the criteria could be generalised to external 
institutions. This study was unable to 
validate the predictive criteria, with only 
81% sensitivity for facial fractures when 
applying the Wisconsin tool at an external 
Level 1 tertiary trauma center.6 A model 
founded on the principles of the Wisconsin 
criteria, and adapted with the inclusion of 
the energy/velocity of trauma sustained and 
additional clinical signs and symptoms of 
midface fractures could be developed and 
implemented at the hospital and the results 
audited. Clinical signs of these fractures 
include palpable step deformity of the 
bony orbital rim, fl attening of the malar 
prominence, paraesthesia in the V2 distri-
bution, diplopia, periorbital oedema and 
haematoma, malocclusion, epistaxis, nausea 
and vomiting with ocular movement, and 
in particular orbital entrapment.14 In such 
cases diagnosis with a CT study should not 
be delayed as complications can develop, 
including retrobulbar haematoma, enoph-
thalmos, persistent diplopia, poor cosmesis 
and functional abnormalities. Patients who 
present following low-velocity trauma with 
an absence of these signs can be radio-
graphically assessed if indicated using a 
single OM plain fi lm view as a fi rst-line 
screening tool. A study by Pogrel, Podlesh 
and Goldman (2000) found that a single 
30-degree OM radiograph, augmented with 
a CT when indicated, can accurately identify 
all midfacial fractures requiring treatment.13 
This suggests that the current practice of 
obtaining a series of plain radiographs is 
unnecessary. Over the period examined, 
the mean number of plain fi lms taken at 
our district health board was 3.8, most of 
which were of little or no diagnostic value, 
given 80% were followed up with a CT scan. 
This is expected, as in a conventional x-ray, 
the two-dimensional nature of the image 
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means complex bone structures of the facial 
skeleton overlap, decreasing sensitivity.10 

Most isolated nasal bones fractures often do 
not require imaging and can be diagnosed 
clinically, unless they are suspected to be 
part of more extensive facial injuries. In 
addition, zygomatic arch fractures can be 
suffi  ciently diagnosed with a single submen-
tovertex view.

Patients presenting with head injuries 
can often present with concomitant facial 
fractures. A study by Huang et al (2017) eval-
uated the value of simultaneous facial CT 
scans in assessing facial fractures in patients 
with traumatic brain injury. Of their cohort 
of 1,649 patients, 200 (12.1%) were found 
to have at least one facial fracture on their 
CT scan when simultaneous head and facial 
CT scan were performed. Similarly, patients 
presenting with facial fractures may have 
associated head injuries. A case control 
study conducted at the Besat Hospital, 
Hamedan, Iran, found that the rate of head 
injuries associated with facial bone fractures 
was 23.3% in a cohort of 2,692 of patients 
admitted with maxillofacial trauma.20

As most patients undergo a brain CT 
when presenting following multi-system 
trauma, often the decision to add a facial 
bone CT to the scan is unclear. A retro-
spective fi ve-year study by Holmgren et al 
(2004) identifi ed that orbital fractures were 
commonly missed in this group of patients 
and frequently required a secondary scan. 
They also found that the use of facial CT in 
more severely injured patients tended to 
be delayed and was related to increased 
hospital and intensive unit days. In our 
study of the patients involved in multi-
system trauma, 93.9% (46) of 49 patients had 
facial bones included at the time of their CT 
head. This is very high when compared with 
the fi ndings from the level I trauma center 
reviewed by Holmgren et al, who found that 
only 16% of facial fracture patients who 
received an initial trauma head CT did not 
require a further facial CT scan.7 

This is a retrospective study and thus 
there are limitations, including the inac-
curacy of record-keeping in our facial 
trauma database. Furthermore, despite all 
imaging being reviewed by specialists, oral 
and maxillofacial surgeons and radiologists, 
there may be fractures missed. Thus, no 

specifi c information on plain radiograph 
fracture identifi cation, sensitivity or speci-
fi city was gathered. 

Conclusion
In this study, 40.5% of patients who 

sustained single-system facial trauma 
received both plain radiographs as well as a 
CT scan. Additionally, 82% of patients who 
had plain radiographs went on to have a 
further facial CT scan to diagnose and/or 
treat their midface fractures, thus receiving 
additional (and unnecessary) radiation. 
Furthermore, 70% of these patients were 
surgically managed, inferring that this popu-
lation may have benefi tted from receiving a 
CT scan from the outset. Given the current 
literature, the practice of taking multiple 
plain fi lms for suspected midface fractures 
in our population group is not in line with 
the international standards, which advocate 
that pre-operative CT scanning should be 
the modality of choice for midface injuries 
when clinical signs are present. 

Currently there is not a pragmatic 
pathway across the Midland district health 
boards that outlines to the assessing 
clinician the appropriate imaging for single-
system facial trauma, or suspected facial 
fractures as part of multi-trauma. Our 
recommendation is that a clinical pathway is 
developed with multispeciality involvement 
of the maxillofacial, emergency medicine 
and radiology departments, and imple-
mented across hospitals in the Midland 
region. This pathway should aim to identify 
which patients do not need imaging and of 
those that do, which only require plain fi lms 
and which should directly proceed to CT. 
Furthermore, these recommendations could 
be extended to all district health boards 
across New Zealand.

Our proposed pathway is that for single-
system facial trauma patients, all patients 
with clinical signs (step deformity, perior-
bital oedema, infra-orbital paraesthesia, 
restricted eye movement, diplopia) should 
have a CT scan and bypass plain fi lm 
imaging. This scan could be conducted as 
an inpatient (if admitted to hospital) or 
outpatient and thus should not prolong 
wait times in the emergency department, 
nor stretch after-hours radiology services. 
Clearly if there is an emergent situation (eg, 
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retrobulbar haemorrhage) then an urgent 
CT scan should be considered along with 
appropriate emergency management. As 
indicated by evidence in the literature, those 
patients who do not have clinical signs of 
midfacial fractures (but a signifi cant mech-
anism of injury/history) should have a single 
OM view. If following radiographic review 
of the OM plain fi lm there is suspicion of a 
fracture, these patients should go on to have 
an additional CT scan. A further prospective 
study could be conducted to evaluate the 

results of this protocol. For patients involved 
in multi-system trauma, we recommend that 
all patients who have a brain CT scan should 
also have a facial CT scan as our study found 
that 6.1% of this group had to be re-scanned.

This pathway would improve resource 
allocation across the Midland hospital 
services, enhance initial fracture detection, 
as well as reduce the radiation exposure 
and surgical delays in the management of 
patients with midface fractures as part of 
both single-system and multi-system trauma.  
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The ongoing evolution 
of capitation funding for 

primary care: the December 
2018 PHO capitation funding 

changes for Community 
Services Card holders

Peter Crampton

Barriers to access to primary care take 
many forms, one of which is cost.1,2 In 
the 15-plus years since the implemen-

tation of the Primary Health Care Strategy, 
positive progress has been made in reducing 
fi nancial barriers to access to primary care. 
Cost, however, continues to be a barrier for 
many people, particularly for Māori, Pacifi c 
and low-income individuals, whānau and 
communities. For example, the 2016/17 New 
Zealand Health Survey revealed about one 
in seven adults (15%) reported not visiting 
a general practice due to cost in the past 
year, which is not signifi cantly different 
from 2011/12. About 20% of those living in 
the most socioeconomically deprived areas 
indicated cost as a reason.3 Similarly, recent 

surveys conducted by the Health Quality and 
Safety Commission indicate that cost barri-
ers to accessing primary care affect Māori, 
younger and more deprived populations 
disproportionately and have done so consis-
tently for the past fi ve years, despite chang-
es in public health funding to reduce these 
barriers.4 Māori are 1.4 times more likely 
than non-Māori to identify cost barriers to 
accessing primary healthcare.4 By way of 
international comparison, a 2016 Common-
wealth Fund survey showed 18% of New 
Zealand respondents reporting cost-related 
barriers to care, behind only Switzerland 
(22%) and the US (33%). Only 7% of UK and 
German respondents reported such barriers, 
with the Netherlands and Sweden on 8%.5 

ABSTRACT 
AIM: To 1) consider the possible impact on equity of the recent policy to support people on low incomes to 
access primary care using the Community Services Card (CSC), and 2) identify questions that will need to 
be answered in order for the policy and funding changes to be evaluated.

METHODS: Review of publicly accessible reports, papers, media releases and websites to detail and 
examine the funding changes made in December 2018 to implement the CSC policy. 

RESULTS: CSC possession is an important new determinant of eligibility to low-cost access to primary care 
for many people. As the funding changes are complex, the equity e� ects cannot be fully understood until 
further detailed modelling is carried out, and specific questions are answered.

CONCLUSIONS: The December 2018 PHO capitation funding policy changes represent a further step 
towards universal low-cost primary healthcare. The e� ects of those funding changes should now be 
evaluated in order to understand their e� ects on equity. It is the responsibility of the Ministry of Health to 
ensure that an evaluation of the changes takes place.
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While this paper focuses on cost barriers to 
access, other barriers, for example cultural 
and travel/distance barriers, have important 
compounding effects and deserve separate 
policy attention.1,2 

The vision articulated in the Labour 
Government’s 2001 Primary Health Care 
Strategy stated that “A strong primary 
healthcare system is central to improving 
the health of New Zealanders and, in 
particular, tackling inequalities in health”.6 
In other words, the mainstream primary 
care system was redesigned with an explicit 
focus on reducing ‘health inequalities’. One 
of the aims of the Strategy was to provide 
all New Zealanders with access to low-cost 
primary care. Because of the magnitude of 
the funding increases necessary to achieve 
this objective, implementation was to be 
phased in over a fi ve- to eight-year period, 
and the government decided to introduce 
universal low-cost access in areas with 
high-need populations fi rst.7 Primary Health 
Organisations (PHOs) that had an enrolled 
population with at least 50% defi ned as ‘high 
need’ (Māori and/or Pacifi c and/or NZDep 
decile 9/10) were funded under the Access 
capitation formula, which included levels 
of funding to enable low-cost access for all 
enrolled persons. Providers serving popula-
tions with fewer ‘high need’ enrolees were 
funded via a lower-rate Interim capitation 

formula with the intention that funding 
would evolve to Access levels over time.7 

With the roll-out of capitation funding, 
practices funded by the Access formula had 
their fees capped, and practices funded 
by the Interim formula were required to 
reduce their co-payments by a prescribed 
amount,8 with the result that the differ-
ential in fees for non-Access practices that 
existed before the implementation of the 
Strategy has been maintained. The regu-
lation of annual co-payment increases is 
outlined in the PHO Service Agreement.9 
The agreement provides for an independent 
statement of “reasonable fee increases” 
that sets a maximum annual increase in 
co-payments on a percentage basis.10 Capi-
tation funding (a form of population-based 
funding for primary care services) has been 
used to some extent in New Zealand since 
the 1940s11–13 and, following the implemen-
tation of the Primary Health Care Strategy, 
has been the predominant funding mech-
anism for PHOs. The PHO capitation funding 
formulas have been described in more detail 
elsewhere7,14–17 and, as indicated above, 
changes to the formulas since the initial 
implementation of the Primary Health Care 
Strategy have been incremental and evolu-
tionary. Some of the key capitation formula 
policy milestones over the past 18 years are 
listed in Table 1. 

Table 1: Selected PHO/practice funding formula policy milestones.7,13,14,17,19–23

Year Policy milestone Description

2002 and 
following

Progressive introduction of new 
capitation funding formulas: 
1. First Contact (Access)
2. First Contact (Interim)
3. Services to Improve Access
4. Health Promotion
5. Care Plus
6. Management Services
Interim practices had their fees 
capped, and Acces practices were 
required to reduce their co-pay-
ments.8

Significant new investment in primary care between 
2004 and 2008 was required to support these fund-
ing changes and their associated policy objectives. 
The Interim formula initially le�  the average fee-for-
service per capita subsidy unchanged in aggregate.
Initially, on average an Access practice received 
approximately 60% more than the same practice 
would under the Interim formula. This di� erential 
has diminished over time and is now minor (around 
3%).
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2006 The Very Low Cost Access (VLCA) 
Scheme was introduced in 
response to ongoing concerns 
about barriers to access to prima-
ry care services.

VLCA was initially a voluntary opt-in scheme. For 
those practices that opted in, a funding top-up was 
provided over First Contact capitation funding along 
with the requirement that all adult patients be 
charged the same low co-payment. Initially 218 of 
the 1084 general practices joined the VLCA scheme. 
By 2009, 316 practices participated in the scheme 
(covering 29.3% of all PHO enrolees).

2008 Introduction of the Zero Fees for 
Under Sixes Scheme to provide 
free in-hours doctors’ visits for 
children under age six years.22

Non-VLCA practices were eligible to apply for the 
under-sixes payment if they committed to providing 
free standard consultations to children under six. 
Practices that received the VLCA payment were not 
eligible to apply for the under-sixes payment.

2009 The eligibility criteria for VLCA 
practices changed, whereby eligi-
bility was restricted to practices 
that had at least 50% enrolled 
patients Māori and/or Pacific 
and/or living in NZDep quintile 5 
areas. 

Practices that were already in the scheme that 
did not meet the new criteria could remain in the 
scheme. 

2010 The Flexible Funding Pool was 
introduced (in some districts, but 
not fully in all).20,21

The Flexible Funding Pool groups together some 
or all of the funding for Services to Improve Access, 
Health Promotion, Care Plus and Management 
Services. Administration of the pool is the responsi-
bility of the PHO/DHB Alliance. The scheme was first 
introduced as a pilot and then rolled-out nationally 
in 2013.24

2013 The Minister of Health an-
nounced the VLCA Practice Sus-
tainability Initiative in response 
to VLCA sustainability issues. 

The Initiative included a sustainability fund of $4 
million and one-o�  funding to employ graduate 
nurses.
The Fund was discontinued from 30 November 2018, 
and the funding used to support the new primary 
healthcare initiatives that took e� ect from 1 Decem-
ber 2018.19

2015 The Zero Fees scheme for general 
practice visits and prescriptions 
for children less than six years of 
age was extended to children up 
to and including age 12 years. 

This policy applied to all VLCA practices and was 
opt-in for non-VLCA practices. Additional funding 
was provided for practices that opted in. Uptake was 
reported to be approximately 96% of all practices 
during 2015.25

2018 The PHO Services Agreement was 
amended to reintroduce di� eren-
tial subsidies for CSC holders and 
extend Zero Fees to 13 year olds. 

These changes are largely focused on CSC as an 
eligibility mechanism. See text below for details.

Table 1: Selected PHO/practice funding formula policy milestones (continued).7,13,14,17,19–23

ARTICLE



72 NZMJ 12 July 2019, Vol 132 No 1498
ISSN 1175-8716                 © NZMA
www.nzma.org.nz/journal

The latest set of changes, effective 
from 1 December 2018, were brought in 
to implement the Government’s policy 
intention of addressing cost as a barrier 
to primary care access, particularly for 
those on low incomes, through the use of 
the Community Services Card (CSC) and 
extending free care to 13-year-olds.18

The aims of this paper are to: 1) consider 
the possible impact on equity of the recent 
policy to support people on low incomes 
to access primary care using the CSC, and 
2) identify questions that will need to 
be answered in order for the policy and 
funding changes to be evaluated. 

Inevitably some of the issues raised in this 
paper speak to the larger and more complex 
issue of whether or not wholesale reform of 
primary care funding is required, and the 
form any such changes might take. It is not 
the intention of this paper to address these 
larger questions, but rather the paper focuses 
on some of the implications of the recent CSC 
changes from an equity perspective. 

Methods
Data for this paper were obtained from 

reports, papers, media releases and websites 
publicly accessible around the time of the 
December 2018 funding changes. 

Results
The December 2018 PHO capitation 
funding changes

The changes introduced on 1 December 
2018 resulted from negotiations carried out 
by the PHO Services Agreement Amendment 
(PSAAP) Protocol Group. This Group nego-
tiates the national agreement for funding 
and delivery of primary care services, and 
comprises PHOs, contracted providers 
(mainly general practices), DHBs and the 
Ministry of Health.26 

The changes refl ect, in modifi ed form, 
some of the recommendations contained in 
the 2015 report of the Primary Care Working 
Group on General Practice Sustainability.13 
For example, the Working Group recom-
mended that the “CSC be reinstated as a 
funding variable and eligibility thresholds 
be reviewed, access be simplifi ed, issuance 
of the card be automated and CSC data be 
available within the National Enrolment 
Service”, and “CSC, ethnicity and deprivation 

be used as factors to reallocate the existing 
VLCA top up payment to individual high-need 
patients wherever they are enrolled”.13

The Ministry of Health website 
summarises the policy changes as 
including:26

• Access to low-cost general practice 
visits to all CSC holders, including 
injury-related visits (ACC).

• CSC eligibility to all people receiving 
the accommodation supplement or 
who are tenants in public housing.

• Zero-co-payment general practice 
visits and exemption from the 
standard prescription co-payment 
charge (usually $5 per item) on subsi-
dised prescription items for children 
aged 13 and under. This includes 
after-hours services and injury-related 
visits (ACC).

In reality the funding changes to 
implement the policy initiatives are 
somewhat complex and the fi nancial 
implications for any given practice need 
to be modelled in order to be understood 
(see Tables 2 and 3). Full details of the PHO 
capitation changes are contained in the 
PHO Services Agreement Version 6.0 (1 
December 2018).9 

In summary, funding changes for practices 
in the Very Low Cost Access (VLCA) scheme 
are:

• CSC possession by enrolled patients 
results in additional funding to prac-
tices. (VLCA practices receive the 
same CSC-holder funding as non-VLCA 
practices.)

• An estimated additional net gain of 
$17.9m per annum has gone into 
VLCA practices as additional funding 
for CSC holders.27

• The VLCA sustainability fund was 
discontinued.

• VLCA practices no-longer receive 
Access fi rst contact rates for children 
under 14 years.19

• VLCA payment rates for children aged 
12 and under have been reduced to 
those of the Zero Fees scheme.

Funding changes for non-VLCA practices 
are:

• Non-VLCA practices can choose to 
opt-in to the new CSC funding scheme. 

ARTICLE



73 NZMJ 12 July 2019, Vol 132 No 1498
ISSN 1175-8716                 © NZMA
www.nzma.org.nz/journal

• CSC possession by enrolled patients 
results in additional funding to 
practices. 

• For non-VLCA participating practices, 
the VLCA co-payment caps now apply 
for CSC holders: CSC holding adults 
now have a capped co-payment of 
$18.50 and for youth (14–17 inclusive) 
the cap is $12.50. By way of example, 
to compensate non-VLCA participating 
practices for lowering their fee to 
$18.50 for a CSC holder aged 65-plus, 
the practice receives $219.42 on top of 
base capitation for males and $205.31 
for females. 

• Non-VLCA practices previously partic-
ipating in Zero Fees for Under 13s 
have automatically been transferred 
to Zero Fees for Under 14s.

• Non-VLCA high-needs practices have 
kept their Access funding for children 
under 14 years.

• A total budget of $100m per annum 
has been estimated to cover the CSC 
changes28 (with $17.9m estimated for 
VLCA practices27).

Table 2: Additional capitation funding for VLCA practices (in addition to the base capitation).

 New rates 
(1 December 2018)

Di� erence 

Age group Gender Old rates CSC Yes CSC No CSC Yes CSC No

00-04 Female  $ 108.10 $81.07 $81.07 -$27.03 -$27.03

Male  $ 113.81 $85.36 $85.36 -$28.45 -$28.45

05–14* Female  $ 54.63 $62.58 $58.51 $7.95 $3.88

Male  $ 53.99 $62.44 $58.35 $8.45 $4.36

15–24 Female  $ 31.02 $56.13 $31.02 $25.11 -$0.00

Male  $ 17.07 $34.12 $17.07 $17.05 $0.00

25–44  Female  $ 27.25 $78.09 $27.25 $50.84 $0.00

Male  $ 17.62 $86.01 $17.62 $68.39 -$0.00

45–64 Female  $ 37.33 $155.51 $37.33 $118.18 -$0.00

Male  $ 27.88 $159.71 $27.88 $131.83 $0.00

65+ Female  $ 64.33 $205.31 $64.33 $140.98 $0.00

Male  $ 55.48 $219.42 $55.48 $163.94 -$0.00

* The relatively small di� erences in funding for this age band reflect the fact changes only apply to 13- and 14-year-
olds (zero fees for 13 years and under, plus CSC funding changes that a� ect 14-year-olds).
Source: TAS (2018). “PSAAP Agreements and Protocols (VERSION 6 (1 December 2018)).” Retrieved 17 January 2019, 
from https://tas.health.nz/planning-and-collaboration/primary-health-organisation-service-agreement-psaap/
agreements-and-protocols/.

Table 3: Additional capitation funding for 
CSC-participating non-VLCA practices (in addition 
to base capitation).

Age group Gender CSC Yes

00–04 Female $0.00

Male $0.00

05–14 Female $4.07

Male $4.09

15–24 Female $56.13

Male $34.12

25–44 Female $78.09

Male $86.01

45–64 Female $155.51

Male $159.71

65+ Female $205.31

Male $219.42

Source: TAS (2018). “PSAAP Agreements and Protocols 
(VERSION 6 (1 December 2018)).” Retrieved 17 January 
2019, from https://tas.health.nz/planning-and-
collaboration/primary-health-organisation-service-
agreement-psaap/agreements-and-protocols/
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Take up of these new funding arrange-
ments has been estimated as 85% of 
non-VLCA practices as at 1 January 2019.29

Implications of the December 2018 
funding changes

CSC possession is now an important 
new determinant of eligibility to low-cost 
access for many people: if you have a CSC 
and are enrolled with a practice that has 
joined the CSC scheme, you are entitled to 
low-cost, capped co-payments. Before the 
introduction of the Primary Health Care 
Strategy it was estimated that around half 
the population were eligible for a CSC.16 The 
Ministry of Social Development has reported 
the number of card holders (not including 
dependents) from 1997 to 2018 inclusive: 
in 1997 there were 1,061,048 card holders, 
about one-third of the population (120,494 
(11.4%) of whom were Māori), and in 2018 
there were 818,479 (163,565 (20%) of whom 
were Māori).30 It has been estimated that, 
as a result of the December policy changes, 
there will be an extra 80,000 people newly 
eligible for a CSC on the basis that they 
receive an accommodation supplement or 
income-related rent subsidy.28 The latest 
eligibility thresholds are shown in Table 4.31

Since its introduction in 1992,32 concerns 
have been expressed about the CSC as a 
health benefi t targeting mechanism.13,33,34 The 
initial intent of the fi fth Labour Government 
(1999) had been to phase out CSCs as a basis 
for targeted subsidies in favour of a more 
universal approach to funding access to fi rst 
contact care7,8 (noting that targeted versus 
universal approaches is itself a debated 
issue). Concerns regarding the CSC have 
focused on low uptake of CSCs by eligible 
people, high transaction costs associated 
with administering CSCs, the inadequacy 
of CSCs to capture the complexity of low 
socioeconomic position, the low income 
threshold for CSC eligibility (for example, the 
current threshold for a single person without 
an Accommodation Supplement and living 
alone ($28,322 per annum) is well below the 
minimum wage ($36,816.00 per annum)31,35), 
and the poverty trap at the low end of the 
non-eligible population. The Ministry of 
Health is working with the Ministry of Social 
Development to enhance the automatic 
issuing of CSCs, which will help mitigate the 
problem of low uptake by eligible people, 
and to facilitate the linkage of CSC details to 
patients in the National Enrolment Service to 
further lift matching rates.36

Table 4: Income thresholds for CSC eligibility.

Family composition Annual income (before tax) is less than:

Single - living with others $26,688

Single - living alone $28,322

Married, civil union or de facto couple - no children $42,352

NZ Superannuation single, sharing accommodation $27,571

NZ Superannuation single, living alone $29,299

NZ Superannuation married, civil union or de facto 
relationship - no children

$43,872

Family of 2 $51,730

Family of 3 $63,675

Family of 4 $73,461

Family of 5 $83,074

Family of 6 $93,653

For families of more than 6, the limit goes up another $9,490 for each extra person

Source: Work and Income. Community Services Card. Edition. Wellington: Work and Income, cited 14 March 2019]. 
Available from: https://workandincome.govt.nz/products/a-z-benefits/community-services-card.html#null
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Widely different views have been 
expressed recently about the equity conse-
quences of the introduction of CSCs into 
the First Contact funding formulas. For 
example, a view expressed by a Ministry 
of Health spokesperson states that the CSC 
initiative is aimed at reducing fi nancial 
barriers for low-income New Zealanders 
and the Ministry expects that about 75% 
of Māori will have access to lower co-pay-
ments once the initiative has been fully 
implemented.27 However, while more Māori 
may gain access to lower co-payments, the 
capitation rates in Table 2 show there will 
be signifi cant differences in practice funding 
for Māori depending on the individual’s 
CSC status. Therefore an opposing view has 
been expressed, suggesting that the funding 
changes will not address and remedy dispar-
ities for Māori and Pasifi ka.27,37 It has also 
been noted that the use of CSCs to target 
subsidies has historically proven to be a 
barrier for Māori and Pacifi ka for bureau-
cratic and other reasons.27,37 

Further detailed modelling over coming 
months will be required to determine in 
detail all the consequences of the December 
2018 funding changes. For example, it is 
possible that the changes will result in a net 
proportional shift of funding from younger 
age groups to older age groups,13 with 
equity consequences for Māori and Pacifi ka 
communities. For individual practices the 
situation is equally unclear. Presumably 
a practice will join the scheme if it is 
perceived to be fi nancially advantageous. 
PHO modelling provides some guidance on 
this but, as noted by the NZMA GP Council 
Chair, this guidance is patchy and incon-
sistent,38 as some PHOs are better than 
others at providing this type of support. 
Patients’ access to subsidies therefore may 
be partly determined by the quality of 
support offered to individual practices as 
guidance to determine whether or not to 
join the scheme.

Evaluating the impact of the 
December 2018 funding changes

As a result of the changes brought about 
by the Primary Health Care Strategy consid-
erable progress has been made in reducing 
fi nancial barriers to access for many people, 
particularly for children and young people, 

with resulting positive outcomes.23 The 
latest set of developments, the December 
2018 PHO capitation funding changes, arose 
from PSAAP Group discussions; in other 
words, important funding policy decisions 
were made more in the context of provider 
negotiations than on the basis of an open, 
principles-based, policy-led process. The 
effects of those funding changes must now be 
evaluated. This evaluation should be carried 
out in the context of wider, and in some cases 
long-expressed, concerns about the need 
for further primary care funding changes 
to address a range of problems.13,15,27,37,39,40 
Examples of the types of question that need 
to be answered are given below.

Specific questions related to how 
well the CSC changes serve the 
equity principle

What are the equity effects for Māori, 
Pacifi ka and low-income families of the 
introduction of CSCs into the capitation 
formula? 

• What is the uptake rate of eligible 
people of CSCs? Is uptake related to 
age and/or ethnicity?

• Is there evidence that fee caps have 
been set at a level at which socioeco-
nomically disadvantaged people are 
more likely to access primary care?

• What are the equity effects, for overall 
practice funding, of the reduction of 
VLCA practice capitation rates for 
children?

• What is the rationale for specifi c 
funding rates? For example, prac-
tices receive $219.42 on top of base 
capitation for male CSC holders aged 
65-plus and $205.31 for females 
(in other words, what calculations 
were used to derive the funding 
differential?).

• What other factors, over and above 
CSCs, should be included in the First 
Contact capitation formula to increase 
the equity effects of the formula (for 
example ethnicity and socioeconomic 
deprivation)?

• What else will/can be done to address 
or mitigate the historical concerns 
regarding the CSC?
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General questions related to the 
ongoing sustainability and further 
development of PHOs/practices

• Will funding provide incentives 
and opportunities for practices 
to manage demand for services 
including providing services in a 
different way, through a variety of 
modes of engagement and workforce 
confi gurations?

• Will additional funding to VLCA 
practices through CSC holders be 
suffi  cient to ensure the sustainability 
of practices serving high numbers of 
high-needs patients?

• Will funding provide incentives for 
the further development of high-per-
forming, multi-disciplinary primary 
healthcare teams? 

• Does funding support a focus on 
promotion, prevention and population 
health as envisioned by the Primary 
Health Care Strategy?

• Will the complexities of adminis-
tering the new CSC scheme prove 
burdensome for practices?

• What is the future role of the High 
User Health Card and other mecha-
nisms for supporting people with high 
health need?

Answering these questions will be 
essential if the equity effects of the funding 
changes are to be fully understood. 

Conclusion
The December 2018 PHO capitation 

funding policy changes represent a further 
step towards universal low-cost primary 
healthcare. The effects of those funding 
changes should now be evaluated in order 
to understand their effects on equity. It is 
the responsibility of the Ministry of Health 
to ensure that an evaluation of the changes 
takes place.
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Primary care doctor and 
nurse utilisation rates 

for billed consultations 
across the Comprehensive 

Care Primary Health 
Organisation

Jennifer N Baldwin, Nick Garrett, Peter J Larmer, Craig Murray, 
Rachael Evans, Rosey Buchan, Stephen Neville 

Primary care is defi ned as the entry 
level into a health system, providing 
continuous care for the majority of 

health conditions and also coordinating 
care delivered by other providers.1,2 Prima-
ry care comprises primary medical care as 
well as activities such as health promotion, 
prevention and community engagement.3 
Strong primary care systems are consistent-
ly associated with favourable population 
health outcomes including lower mortality 
and higher self-reported health,4–7 as well as 
reduced health disparities across population 

groups.8,9 Primary care is therefore central 
to achieving the two main goals of health-
care—to optimise population health and to 
minimise disparities—and forms an integral 
part of the overall health system.1 

Delivering cost-effective primary care is 
essential. Healthcare costs are on the rise 
internationally, and demand for primary 
care services has increased on account of 
the growing chronic disease burden.10 New 
Zealand is also facing a growing shortage 
in the general practitioner and nursing 
workforce, particularly in rural areas.11,12 

ABSTRACT
AIM: To examine socio-demographic trends in doctor and nurse utilisation rates for invoiced consultations 
across Comprehensive Care Primary Health Organisation (PHO). 

METHOD: De-identified enrolled patient information and Service Utilisation Reporting data for invoiced 
consultations were extracted from all general practices for January 2013–December 2016. Utilisation rates 
were calculated using the number of enrolled patients as the denominator.

RESULTS: Data for 3,657,873 invoiced consultations across 66 general practices were analysed, including 
2,941,624 doctor and 716,249 nurse consultations. Average utilisation rates were 3.1 visits per patient year 
for doctors and 0.7 visits for nurses, with considerable variability between practices. Utilisation rates were 
higher for females (3.3 visits for doctors; 0.8 for nurses), older adults (5.0–6.9; 1.3–1.6 visits) and patients 
residing in the most socially deprived quintile (3.3; 1.6 visits). European patients had the highest doctor 
utilisation rates (3.2 visits), while Māori and Pacific patients had the highest nurse utilisation rates (1.1 and 
1.3 visits, respectively). 

CONCLUSION: Females, older adults and people residing in socially deprived areas utilise primary care 
more frequently according to invoiced consultation data. Analysis of all other consultations, including 
immunisations, Accident Corporation Claims and non-billed services is needed to more accurately capture 
utilisation rates, particularly for nurses, to better inform national decision-making, workforce planning and 
funding assumptions.
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One potential response to these challenges 
is to shift delivery of certain primary care 
services from doctors to nurses.13,14 Evidence 
suggests that for certain consultations 
appropriately educated nurses can deliver 
as high-quality care and achieve equivalent 
health outcomes for patients compared to 
doctors.15 The role of the practice nurse has 
grown and evolved signifi cantly over the 
last decade in response to policy drivers, 
government initiatives and legislative 
changes.16 The positive impacts of primary 
healthcare nursing on health outcomes as 
well as the patient experience through nurse 
clinics, outreach services and new models of 
care have also been well documented.17 

Understanding the frequency with which 
individuals access primary care services, 
and the infl uence of socio-demographic 
factors on utilisation rates, is essential to 
inform decision-making regarding service 
delivery and workforce planning. In New 
Zealand, reports of general practitioner 
utilisation range from 2.6 to 6.6 visits per 
person per year,3,18–20 although method-
ological variability exists between studies. 
Fewer studies have investigated nurse utili-
sation. One study has reported mean nurse 
utilisation rates of 0.5 visits per person per 
year,19 while results from the 2015/2016 
New Zealand Health Survey show a slightly 
higher mean of 0.7 visits.21 Furthermore, 
while consistent patterns have been 
observed with regard to the infl uence of 
age and sex on utilisation rates, confl icting 
fi ndings have been reported for social depri-
vation and ethnicity.3,18–20,22,23 Therefore, the 
aim of this study was to measure utilisation 
rates for doctors and nurses in primary care 
general practices across the Comprehensive 
Care Primary Health Organisation (PHO), 
and to examine the infl uence of socio-demo-
graphic factors on utilisation rates. 

Method
General practices 

Data routinely collected for approximately 
half of all general practices within the Wait-
emata District Health Board (DHB) area 
were used in this study. General practices 
were located in the northern and western 
regions of Auckland in both urban and rural 
settings. In New Zealand, enrolment with a 
PHO is voluntary, although there are incen-
tives for patients to enrol such as lower 

consultation fees.24 As at April 2017, there 
were 4.46 million individuals enrolled in 
a PHO, representing 94% of New Zealand’s 
population.25

Data collection
De-identifi ed enrolled patient information 

and consultation data were extracted from 
general practice computing systems for the 
period of 1 January 2013 to 31 December 
2016. Consultation data were collected 
using Service Utilisation Reporting (SUR) 
data. Only invoiced consultations (ie, an 
invoice has been created in the practice 
management system, including zero value 
invoices if these were made) were captured 
in SUR data. Non-invoiced services, Accident 
Corporation Claims, immunisations and 
e-health consultations were therefore not 
included. Patient and consultation data for 
all individuals who were enrolled with a 
Comprehensive Care PHO general practice 
at any time during the above timeframe, and 
who had a valid National Health Index (NHI) 
number, were included. 

Patient information
Patient information, including age, sex, 

ethnicity and social quintile, were collected 
for all patients for each quarter from 
January 2013 to December 2016. Ethnicity 
was self-reported by patients and re-coded 
to the following ethnic groups used by 
the Ministry of Health: European, Māori, 
Pacifi c Island, Asian or Middle Eastern/Latin 
American/African.26 Ethnicity was coded 
using the hierarchical method, in which 
each individual was assigned one ethnic 
group using a priority order, with Māori 
prioritised fi rst, followed by Pacifi c, Asian, 
African, Middle Eastern and European/
Other, for people reporting multiple ethnic-
ities.27 Social deprivation quintile was 
recorded using patients’ self-reported resi-
dential postcode to provide a deprivation 
score as per NZDep2013.28 An encrypted NHI 
number was also obtained for each patient 
to enable linkage of the patient information 
and consultation datasets.

Consultation data
For each consultation, the age, sex, 

ethnicity, social deprivation quintile and 
encrypted NHI number of the patient 
seeking care was collected. The date of 
consultation, type of practitioner consulted 
and a coded identifi er representing the 
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general practice at which the consultation 
took place was also collected. Practitioner 
type was coded as ‘Doctor’ (all doctor consul-
tations), ‘Nurse’ (all nurse consultations, 
including nurse practitioners, registered 
nurses, enrolled nurses, midwives and 
nurse specialists) or ‘Other’ (also including 
nurses, as well as other practitioners such 
as psychologist, dietician etc, depending 
on the individual practice). In this study 
‘Nurse’ and ‘Other’ consultations have 
been combined to account for variation 
in reporting by individual practices. On 
occasions where multiple practitioners 
were consulted in a single visit, there was 
variability between practices regarding 
how these consultations were recorded. If 
a patient was billed separately for a doctor 
and a nurse within the same visit, both a 
‘Doctor’ consultation and a ‘Nurse’ consul-
tation were recorded. However, if separate 
billings were not generated for the doctor 
and nurse consultations, only the consul-
tation for the doctor was recorded and 
therefore captured in the SUR data. 

Statistical analysis 
Data were analysed using the statistical 

software package SAS version 9.4 (SAS 
Institute Inc., Cary, NC US). Descriptive 
statistics for doctor and nurse utilisation 
rates were calculated. The numerator for 
calculating utilisation rates was the total 
number of consultations over the four-year 
period. The denominator was the exposure 
variable ‘patient years’ refl ecting the total 
number of patients enrolled across the 
four-year period. The average was calcu-
lated using the number of consultations 
divided by the total number of patient years, 
taking into account partial year enrolments. 
To calculate the percentage of zero consul-
tations, weighting was applied to cases such 
that the number of consultations per year 
was weighted by the proportion of the year 
in which the patient was enrolled (ie, 0.25 
for patients enrolled in one quarter, 0.50 for 
two quarters, 0.75 for three quarters and 
1.0 for four quarters). This approach was 
used as patient enrolments varied between 
quarters due to new patients enrolling in 
and existing patients dropping out of general 
practices. Cases with invalid or missing 
NHI numbers or practitioner type were 
excluded from analyses. General practices 
affi  liated with the National Hauora Coalition 

(NHC), a Māori-led health and social organ-
isation, were coded to enable comparison 
of utilisation rates with non-NHC affi  l-
iated practices. Standardised consultation 
rates were calculated for general practices 
controlling for age, sex, ethnicity and social 
deprivation quintile of patients enrolled at 
each practice.

Ethics approval
Ethical approval for this study was granted 

by the Auckland University of Technology 
Ethics Committee (17/143).

Results
Enrolled patients

A total of 3,861,117 patient records were 
extracted from 66 general practices across 
the time period, of which 3,855,445 (99.9%) 
had valid NHI numbers and were included 
in analyses. An average of 240,965 patients 
were enrolled in the PHO across the study 
period. Characteristics of enrolled patients 
in the fi rst (January–March 2013) and 
fi nal (October–December 2016) quarters 
compared to the national population are 
shown in Table 1. The age and sex profi le 
of enrolled patients remained largely 
unchanged across the study period and 
closely resembled the age and sex profi le 
of the national population. The proportion 
of European patients declined slightly over 
the study period, while the proportion of 
Asian patients increased. Compared to 
the New Zealand population, there was a 
higher proportion of Asian patients and 
a lower proportion of Māori and Pacifi c 
Island patients. Enrolled patients on average 
resided in less socially deprived areas 
compared to the national population.

Utilisation rates for doctors
Data for 2,943,885 invoiced doctor consul-

tations were extracted, of which 2,941,624 
(99.9%) were for enrolled patients with 
valid NHI numbers and therefore included 
in analyses. The overall average utilisation 
rate for doctors was 3.1 visits per patient 
year, while 39% of enrolled patients did not 
consult a doctor in a given year during the 
study period (Table 2). Females, infants/
young children (0–5 years) and older adults 
(65–74, 75–84 and 85+ years) had the highest 
doctor utilisation rates. Doctor consultation 
rates were highest for European patients, 
patients residing in the most deprived 
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Table 1: Demographic characteristics of enrolled patients in Comprehensive Care PHO compared to the 
New Zealand and Auckland populations.

Comprehensive Care PHO New Zealand 

 Jan–Mar 2013 Oct–Dec 2016  2013 Census29

N % n % n (%)

Sex

Females 122,937 (52.1) 130,254 (52.1) 2,178,033 (51.3)

Males 113,164 (47.9) 119,546 (47.9) 2,064,018 (48.7)

Age (y)

0–9 33,173 (14.1) 33,953 (13.6) 560,802 (13.2)

10–19 30,459 (12.9) 30,382 (12.2) 582,588 (13.7)

20–29 28,401 (12.0) 29,821 (11.9) 548,823 (12.9)

30–39 29,487 (12.5) 31,926 (12.8) 524,070 (12.4)

40–49 34,547 (14.6) 34,395 (13.8) 607,389 (14.3)

50–59 31,381 (13.3) 33,830 (13.5) 560,181 (13.2)

60–69 24,740 (10.5) 27,681 (11.1) 429,183 (10.1)

70–79 14,517 (6.1) 17,441 (7.1) 256,671 (6.1)

80+ 9,396 (4.0) 10,371 (4.1) 154,344 (3.6)

Ethnicitya

European 173,540 (73.5) 174,206 (69.7) 2,969,394 (70.0)

Māori 16,378 (6.9) 18,096 (7.2) 598,602 (14.1)

Pacific Island 11,075 (4.7) 11,700 (4.7) 295,944 (7.0)

Asian 28,057 (11.9) 39,257 (15.7) 471,708 (11.1)

MELAA 6,772 (2.9) 5,580 (2.2) 46,953 (1.1)

Not elsewhere 
includedb

279 (0.1) 944 (0.4) 230,649 (5.4)

Social quintilec

1 (least deprived) 60,473 (25.6) 69,900 (28.0) . .

2 61,204 (25.9) 69,903 (28.0) . .

3 48,625 (20.6) 53,671 (21.5 . .

4 36,439 (15.4) 36,768 (14.7) . .

5 (most deprived) 13,754 (5.8) 15,855 (6.3) . .

Data unavailable 15,606 (6.6) 3,687 (1.5) . .

Abbreviations: MELAA, Middle Eastern/Latin American/African; PHO, primary health organisation.
aEthnicity for Comprehensive Care PHO coded using priority method; Census data recorded each ethnic group 
identified.
bIncludes unknown, not stated, refused to answer, response unidentifiable.
cDerived from NZDep2013. Equal proportions of the population live in each quintile nationally. NZDep2013 data are 
reported for the Auckland territorial authority.30
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Table 2: Annual consultation rates by sex, age, ethnicity, social deprivation, NHC-affi  liated practices, year and quarter for 
2013–2016.

Patient 
years

Doctor consultations (n=2,941,624) Nurse consultations (n=716,249)

Average† Median 95th 
percentile

% zero 
consults

Average† Median 95th 
percentile

% zero 
consults

Sex

Females 502,978 3.4 1 7 34.9 0.8 0 3 78.9

Males 460,883 2.7 1 7 43.1 0.7 0 2 81.4

Age group (y)

0–5 80,388 3.8 1 8 33.8 0.6 0 2 84.2

6–12 88,847 1.6 0 4 52.7 0.3 0 1 88.9

13–17 60,235 1.6 0 4 54.4 0.3 0 1 88.5

18–44 327,338 2.2 1 5 48.2 0.5 0 2 84.7

45–64 254,220 3.2 1 7 33.2 0.9 0 3 75.4

65–74 86,674 5.0 2 9 17.9 1.4 0 4 65.5

75–84 45,308 6.4 3 12 12.9 1.6 0 5 67.0

85+ 20,852 6.9 3 13 17.2 1.3 0 4 75.8

Ethnic group

European 692,597 3.2 1 7 36.3 0.7 0 2 81.6

Māori 67,368 2.7 1 7 46.0 1.1 0 4 74.7

Pacific Island 44,229 2.7 1 7 45.2 1.3 0 4 71.1

Asian 130,760 2.6 1 6 45.0 0.9 0 3 78.1

MELAA 27,123 2.8 1 7 44.3 0.8 0 3 79.8

Not stated 1,786 2.6 0 5 51.6 0.6 0 1 86.3

Social quintile

1 (least 
deprived)

263,117 2.9 1 7 38.1 0.5 0 2 85.1

2 264,436 3.0 1 7 38.8 0.6 0 2 83.8

3 203,955 3.0 1 7 39.2 0.8 0 3 78.7

4 146,103 3.3 1 8 38.3 1.2 0 4 71.6

5 (most 
deprived)

58,931 3.3 1 8 40.6 1.6 0 5 65.9

Not available 27,320 3.4 1 7 41.6 0.8 0 2 82.1
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quintile and for NHC-affi  liated practices. 
Doctor utilisation rates remained stable 
across the study period, although seasonal 
variation was evident with higher utilisation 
observed in the July–September quarters. 
Standardised doctor utilisation rates across 
individual general practices ranged from 0.7 
to 4.9 visits per patient year (Table 3).

Utilisation rates for nurses
Data for 716,700 invoiced nurse consul-

tations were extracted, of which 716,249 
(99.9%) were for enrolled patients with 
valid NHI numbers. The overall average 
utilisation rate for nurses was 0.7 visits per 
patient year (Table 2). Eighty percent of all 
patients were not captured as consulting 
with a nurse in any given year. Nurse util-
isation rates were highest for older adults 
aged 75–84 years (Table 2). Māori and Pacifi c 
patients had the highest nurse utilisation 
rates, while European patients had the 
lowest. Nurse utilisation rates were highest 
for patients residing in the most socially 
deprived quintile and for NHC-affi  liated 
practices. There was slight seasonal vari-
ation in average consultation rates observed 

across yearly and quarterly periods. Nurse 
utilisation rates at individual general prac-
tices ranged from 0.001 visits to 3.2 visits per 
patient year (Table 3).

Discussion
This study analysed data for 2,941,624 

invoiced doctor consultations and 716,249 
invoiced nurse consultations across 66 
Comprehensive Care general practices 
over a four-year period. Utilisation rates 
for doctors and nurses were higher for 
females, older adults and people residing in 
more socially deprived areas. These trends 
are consistent with previous studies.3,18–20,22 
Doctor consultations were highest for 
European patients, also in keeping with 
the literature.3,19,20,23 The overall average 
utilisation rate was 3.1 visits per patient 
year for doctors and 0.7 visits for nurses. 
These fi ndings for doctor utilisation rates 
are slightly higher than data from the 
2015/2016 New Zealand Health Survey (2.9 
visits per person/year),21 and lower than a 
2001 Wellington-based study (3.7 visits),19 
while nurse utilisation rates are similar 

NHC-a� iliated

Yes 151,144 3.5 1 8 36.9 1.6 0 5 62.0

No 812,718 3.0 1 7 39.2 0.6 0 2 83.4

Year

2013 237,200 3.0 1 7 39.4 0.7 0 3 81.2

2014 238,858 3.1 1 7 36.9 0.8 0 3 78.3

2015 241,947 3.0 1 6 41.5 0.8 0 3 80.9

2016 245,857 3.1 1 7 37.3 0.7 0 3 79.8

Quarter‡

Jan–Mar 239,026 2.8 0 3 59.8 0.7 0 1 90.0

Apr–Jun 241,415 3.1 0 3 56.6 0.8 0 1 87.7

Jul–Sep 241,069 3.3 0 3 55.1 0.8 0 1 88.7

Oct–Dec 242,351 3.0 0 3 57.8 0.7 0 1 89.6

Total 963,861 3.1 1 7 38.8 0.7 0 3 80.1

Abbreviations: MELAA, Middle Eastern/Latin American/African; NHC, National Hauora Coalition.
†Average per patient year.
‡Median, 95th percentile and % zero consultations for quarters reported as quarterly rates.

Table 2: Annual consultation rates by sex, age, ethnicity, social deprivation, NHC-affi  liated practices, year and quarter for 
2013–2016.
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Table 3: Standardised and unstandardised doctor and nurse utilisation rates across individual general practices.±

Practice 
ID

No. Doctor 
Consults

No. Nurse 
Consults

Patient 
Years

Unstandardised rates Standardised rates±

Doctor 
consultations

Nurse 
consultations

Doctor 
consultations

Nurse 
consultations

1 98,595 84,806 46,910 2.10 1.81 2.03 1.78

2 128,484 16,902 33,700 3.81 0.50 3.65 0.48

3 53,222 9,981 16,165 3.29 0.62 3.23 0.70

4 142,468 17,632 41,634 3.42 0.42 2.89 0.36

5 50,930 5,833 16,446 3.10 0.35 2.80 0.31

6 36,588 2,764 12,835 2.85 0.22 2.72 0.22

7 4,536 651 2,757 1.65 0.24 1.29 0.19

8 24,994 1,382 7,359 3.40 0.19 2.97 0.14

9 20,519 1,879 5,553 3.70 0.34 2.65 0.22

11 78,590 507 28,628 2.75 0.02 2.58 0.02

12 50,561 3,949 19,972 2.53 0.20 2.23 0.17

14 90,714 3,556 28,809 3.15 0.12 3.07 0.12

15 23,153 194 8,715 2.66 0.02 2.36 0.02

16 36,137 2,441 11,022 3.28 0.22 3.30 0.18

17 38,757 5,729 13,161 2.94 0.44 2.74 0.40

18 100,803 4,562 28,368 3.55 0.16 3.78 0.19

19 24,652 3,278 10,538 2.34 0.31 2.48 0.33

20 51,926 6,121 16,516 3.14 0.37 3.24 0.39

21 37,139 1,626 11,436 3.25 0.14 2.68 0.10

22 18,193 1,731 5,798 3.14 0.30 3.19 0.38

23 22,560 2,435 8,791 2.57 0.28 2.45 0.28

24 20,549 217 9,058 2.27 0.02 2.27 0.02

25 45,336 1,557 15,301 2.96 0.10 3.15 0.12

26 58,238 4,139 23,145 2.52 0.18 2.39 0.17

27 48,641 3,204 12,314 3.95 0.26 4.56 0.28

28 102,737 9,556 29,687 3.46 0.32 3.52 0.33

29 26,215 16 8,275 3.17 0.002 3.03 0.002

30 28,720 5,932 9,491 3.03 0.63 2.99 0.61

31 6,836 808 3,814 1.79 0.21 1.61 0.19

33 19,570 80 6,249 3.13 0.01 2.93 0.01

34 38,653 2,540 13,714 2.82 0.19 2.95 0.20

35 22,092 5,066 4,455 4.96 1.14 3.84 0.72

36 21,442 2,858 10,365 2.07 0.28 1.94 0.25
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37 12,659 9,580 5,201 2.43 1.84 2.02 1.31

38 34,242 4,434 9,735 3.52 0.46 3.43 0.56

39 79,041 38,560 22,973 3.44 1.68 2.96 1.39

40 120,661 92 32,825 3.68 0.003 2.82 0.001

41 19,897 94 4,048 4.92 0.02 1.71 0.06

42 11,891 74 4,914 2.42 0.02 2.52 0.02

43 97,397 1,235 30,646 3.18 0.04 3.23 0.05

44 1,335 116 1,134 1.18 0.10 0.88 0.08

46 35,924 101 10,931 3.29 0.01 3.49 0.01

47 3,787 1,190 5,838 0.65 0.20 0.65 0.25

48 146,307 114,968 55,590 2.63 2.07 2.38 1.71

49 87,689 12,788 23,181 3.78 0.55 3.50 0.54

50 175,987 45,168 51,146 3.44 0.88 3.43 0.89

51 221,050 168,247 64,947 3.40 2.59 3.84 3.24

52 47,665 18,670 11,160 4.27 1.67 4.89 1.80

53 40,699 68,847 23,863 1.71 2.89 1.94 2.88

57 52,104 3,305 18,796 2.77 0.18 3.16 0.20

58 59,855 1,460 18,679 3.20 0.08 3.24 0.10

59 7,501 2,243 3,008 2.49 0.75 2.24 0.74

60 0 0 270 0.00 0.00 0.00 0.00

61 1,597 205 1,543 1.04 0.13 0.89 0.12

62 94,522 10,396 35,775 2.64 0.29 2.47 0.26

64 15,170 200 5,865 2.59 0.03 2.56 0.04

65 1,667 342 711 2.35 0.48 1.58 0.39

66 427 2 110 3.89 0.02 1.42 0.001

±Standardised by age, sex, ethnicity and social deprivation of patients enrolled at each practice.

Table 3: Standardised and unstandardised doctor and nurse utilisation rates across individual general practices 
(continued).±

to the New Zealand Health Survey (0.7 
visits) and slightly higher than the Welling-
ton-based study (0.5 visits).19,21 However, 
it is important to note the methodological 
variability between this study and previous 
studies. Data sources for previous studies 
include self-report of primary care visits,21–23 
a survey of general practitioners,3 consul-
tation data collected from general practice 
computing systems,18 and billing infor-
mation databases.20 As such, caution is 
needed when comparing utilisation rates 
across studies. 

The utilisation rates reported here using 
SUR data for invoiced consultations do not 
accurately refl ect total utilisation rates in 
practice. The reasons for this are two-fold: 
(1) not all consultations undertaken in 
primary care generate a fee; and (2) there 
is high variability in reporting practices 
between clinics. First, consultations not 
generating a fee include non-billed services 
and services provided under alternative 
funding arrangements such as immuni-
sations, Accident Corporation Claims and 
e-health consultations. Further analysis of 

ARTICLE



87 NZMJ 12 July 2019, Vol 132 No 1498
ISSN 1175-8716                 © NZMA
www.nzma.org.nz/journal

consultation data collected by individual 
practices, including non-billed services, 
immunisations, Accident Corporation Claims 
and e-health consultations, is required 
to more accurately capture primary care 
utilisation rates for doctors and particu-
larly nurses. Second, regarding reporting 
practices across different clinics, for patient 
visits at which more than one practitioner is 
consulted (eg, doctor and nurse), if separate 
invoices are not generated for different 
consultations, only the consultation for the 
doctor is invoiced and therefore captured 
in the SUR. There is likely inconsistency 
between general practices with regard to 
creating zero value invoices, as suggested 
by the high variability in utilisation rates 
between the general practices that is likely 
not explained by staffi  ng mix alone. As such, 
actual utilisation rates are likely higher than 
those reported here, particularly for nurses.

Critically, the SUR data analysed in this 
report are used for national decision-making 
and funding assumptions in general 
practice. PHOs also use SUR data for work-
force and facility capacity planning, as well 
as observing outlier behaviours. However 
this reliance on SUR data at the national 
and local levels is problematic given the 
under-reporting of total consultations. With 
the rising demand for primary care services 
and the shrinking general practitioner 
workforce, there is an emerging oppor-
tunity to shift delivery of some services from 
doctors to nurses through extended scope of 
practice roles. In order to ensure that appro-
priate primary care is provided to all New 
Zealanders, decisions regarding workforce 
capacity planning for doctors and nurses 
must be informed by accurate knowledge of 
service utilisation. 

We found that nurse utilisation rates 
were highest for Māori and Pacifi c patients, 
in contrast to a previous study.21 Addi-
tionally, doctor and nurse utilisation rates 

were higher for NHC-affi  liated practices 
compared to non-NHC practices. While the 
reasons for these trends remain unclear, 
possible explanations include operational 
differences such as different models of care 
between practices, in particular NHC-led 
practices. For example, some general prac-
tices require patients to see a nurse prior 
to seeing a doctor. The high variability 
observed in utilisation rates across the 66 
general practices in this study highlights an 
area for improvement with regard to how 
consultations are recorded, in particular for 
visits at which more than one practitioner 
is consulted and for visits not generating a 
fee. Establishing standardised coding for 
all consultations and activities would also 
facilitate more accurate capturing of consul-
tation rates.

A strength of the present study is the 
large volume of data analysed covering 
four years of primary care consultations; in 
comparison previous studies have reported 
data for a single 12-month period3,18–20,23 or 
two separate 12-month periods.22 However, 
there are several important limitations to 
acknowledge. Further limitations, other 
than those associated with the use of SUR 
data as outlined above, include the analysis 
of data for only those patients who were 
enrolled in a practice. This is especially 
relevant for accident and medical clinics 
which serve a higher proportion of casual, 
non-enrolled patients. Patient ethnicity was 
coded using a single priority classifi cation, 
precluding analysis of patients reporting 
multiple ethnicities. In the 2013 Census, 
11.2% of New Zealanders identifi ed with 
more than one ethnic group, with more 
than half of Māori (53.5%) identifying with 
at least one other ethnic group.31 As such, 
further analysis of utilisation rates taking 
into account patients reporting multiple 
ethnicities is needed, in addition to analysis 
of all other consultation types.
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Probiotics and health: 
understanding 
probiotic trials

Gemma A Laws, Roslyn A Kemp

Probiotics and the microbiome
In recent years there has been a surge in 

research investigating the human micro-
biome. Each individual has their own 
microbiota, the collection of microorganisms 
that colonise the human body, including 
bacteria, yeasts, fungi, and viruses, the 
majority of which reside in the gut. The 
microbiome describes the collection of 
genes within these microorganisms. Micro-
biomes are unique to the individual, and 
have a role in health and disease.1 There 
is incredible public interest in how the 
microbiome may be modulated to improve 
health. Probiotics have been defi ned by the 
World Health Organization (WHO) as “live 
microorganisms that, when administered in 
adequate amounts confer a health benefi t 
to the host”. This defi nition means that 
products without a proven health benefi t 
should not be labelled as probiotic; however, 
those who market probiotic products do not 
necessarily adhere to this defi nition. This 
is at least partly because there is no stan-
dardised process to defi ne a ‘health benefi t’ 
in this context. In this article, we refer to 
probiotics as those marketed as such. 

Probiotics have been consumed for thou-
sands of years in fermented food such as 

cheese, wine and bread.2 These foods were 
believed to confer health benefi ts; how 
they did, however, was unknown until 
the nineteenth century. In 1930, Minoru 
Shirota isolated the bacteria Lactoba-
cillus casei strain Shirota, from the human 
intestine and developed it into the fi rst 
commercially available probiotic product—
Yakult®, a fermented milk drink.2 Since 
then, the probiotic market has exploded 
with a variety of products, including drinks, 
yoghurts, tablets and other food products 
containing a variety of bacterial strains.2 
The majority of probiotics contain lactic acid 
bacteria (LAB) and Bifi dobacteria species; 
both of which are part of the healthy human 
microbiota and are ubiquitous in food.3

Although promising, the reported health 
benefi ts of probiotics have been incon-
sistent. Some of the studied benefi ts of 
probiotic consumption include improve-
ments in intestinal health by: physical 
exclusion of pathogens by secretion of inhib-
itory molecules, enhancement of epithelial 
cell function, modulation of the microbiota 
and modulation of the immune system.3–5 
However, not all clinical trials investigating 
consumption of live microorganisms have 
measured the health benefi ts the same way 

ABSTRACT
Research into the health benefits of probiotics has growing interest. Reported benefits of probiotic 
consumption range from the improvement of intestinal function to immune support. However, trials of 
probiotics lack the standardisation required to judge e� icacy. It is important to acknowledge that probiotic 
products include a range of bacterial species and strains that can have varied e� ects. In this article, we 
address the importance of correctly interpreting trials of proposed probiotics. We discuss the necessity to 
treat probiotic bacterial strains independently, and to communicate findings consistently through both 
data reporting and product labelling. Finally, we propose a new approach to study the health e� ects of 
probiotics in the future.
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or defi ned the same output as a ‘benefi t’. 
These inconsistencies raise doubt for 
consumers and healthcare professionals. 

Probiotics and disease
The main clinical interest in probiotics 

has been the prevention and treatment of 
gastrointestinal infections and diseases. 
Microbiota that deviate from a normal 
homeostasis have been associated with 
enhanced risk and severity of disease 
including autoimmune diseases.6 Infl am-
matory bowel disease (IBD) has been 
associated with microbial dysbiosis and 
an inappropriate immune response 
causing cytokine-induced epithelial 
damage.7 Numerous studies in humans and 
experimental animals have shown that 
consumption of probiotics may specifi cally 
modulate immune responses.8 For example, 
the replacement of missing Lactobacilli 
populations in an IL-10 defi cient mouse 
model of colitis resulted in reduced caecal 
infl ammation.9 Consumption of probiotics 
was associated with a reduction in the inci-
dence of cold and infl uenza-like symptoms 
in children,10 and signifi cantly shortened the 
duration and severity of viral respiratory 
tract infections in adults.11 A randomised, 
double-blind placebo-controlled study 
found that consumption of Lactobacillus 
plantarum HEAL 9 and Lactobacillus para-
casei 8700:2 resulted in a lower incidence 
of infection with the common cold.12 The 
potential of probiotics to infl uence immune 
responses and the gut microbiota means 
that probiotic intervention is an attractive 
option for treatment of infl ammatory 
diseases13 and prevention of infections. 

The majority of probiotic marketing 
is targeted towards healthy individuals, 
therefore it is important to test the potential 
health benefi ts on this population. Changes 
in immune cell frequencies may indicate 
an immunological benefi t, for example, 
induction or expansion of regulatory T cells, 
cells that are important in maintenance of 
immune tolerance. Takeda et al showed 
that the probiotic Lactobacillus casei Shirota 
enhanced Natural Killer cell cytotoxic 
activity after three weeks consumption.14 In 
contrast, other studies have found no signif-
icant difference in immune cell frequencies 
following the consumption of probiotics; 
for example, the consumption of L. para-
casei NCC2461 did not alter peripheral 

blood mononuclear cell (PBMC) frequency 
or cytokine gene transcription, leading the 
authors to conclude that gene expression in 
PBMCs was tightly controlled and not easily 
manipulated.15 

Immune activity of probiotics
The mechanisms of action by which 

probiotics exert benefi cial immune effects 
are still under active investigation. Studies 
investigating peripheral immune cells 
give an indication of the systemic immune 
responses to probiotics. Investigation of the 
localised immune response in the human 
gut is logistically much more challenging. 
Intestinal epithelial cells are the principal 
site of contact between probiotic bacteria 
and the human host. Probiotic bacteria can 
potentially infl uence intestinal epithelial 
cells in multiple ways, for example, by 
increasing the secretion of mucus by 
intestinal epithelial cells, which enhances 
the physical barrier function of the gut,16 
and by modulating intestinal epithelial 
cell signalling pathways. These signalling 
pathways are involved in regulating proin-
fl ammatory genes in epithelial cells and 
immune cells.

Probiotics in New Zealand
Pharmacies and health stores in New 

Zealand stock a range of probiotic products, 
containing a variety of bacterial species. Go 
Healthy®: Go Probiotic 75 billion contains 12 
bacterial species, including Bifi dobacterium 
lactis Bi-07 at a concentration of 10 billion 
cells (colony forming units (CFU)) per dose. 
A double blind, placebo-controlled human 
clinical trial showed that consumption of 
B. lactis Bi-07 for three weeks by healthy 
elderly adults signifi cantly enhanced 
phagocytic activity of monocytes and gran-
ulocytes.17 Ethical Nutrients™ Inner Health 
contains the same bacterial species, B. 
lactis Bi-07 at a concentration of 15 billion 
CFU, as well as Lactobacillus acidophilus 
NCFM at 15 billion CFU. A double blind, 
placebo controlled study of consumption 
of this probiotic product by children over 
a six-month period demonstrated a statisti-
cally signifi cant decrease in the incidence 
of cold and fl u-like symptoms compared to 
the placebo.10 Another Ethical Nutrients™ 
product, IBS Support contains Lactoba-
cillus plantarum 299v at a concentration 
of 20 billion CFU per dose. Two hundred 
and fourteen irritable bowel syndrome 
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(IBS) patients were recruited in a place-
bo-controlled, parallel design study of this 
product. They were randomised to receive 
probiotic or placebo for four weeks. This 
probiotic was shown to provide statistically 
signifi cant symptom relief, particularly 
of abdominal pain and bloating.18 Other 
combination probiotic products available in 
New Zealand may contain bacterial strains 
that are completely safe for consumption; 
however, they may not have been tested 
in isolation in a human clinical trial to 
determine health benefi ts.

Limitations of probiotic trials
Trials investigating the benefi ts of probi-

otics usually involve administration of a 
probiotic or a placebo and collection of 
faecal and/or blood samples, before and 
after consumption. Results however, have 
been inconsistent and occasionally contra-
dictory.19 This is likely due to a number of 
factors, including cohort size, variation in 
trial design, treatment duration, patient 
cohort characteristics, dosage, the use 
of live probiotics versus killed probiotic 
components and, especially, comparisons 
of different probiotic species and strains. 
Differences observed in the immune modu-
latory effects of probiotics are frequently 
bacterial strain specifi c.8,19 Investigation of 
the responses of the human host to probiotic 
consumption requires carefully designed 
and controlled clinical trials that consider 
the probiotic(s), the host population and the 
study design.

Meta-analyses of probiotic trials collate 
data from multiple studies. These are a 
powerful statistical analysis tool in many 
fi elds of research as they can resolve uncer-
tainty from confl icting results.20 However, 
this research approach is inappropriate for 
analysing the health benefi ts of probiotics 
if these benefi ts are species and strain-spe-
cifi c. The term ‘probiotics’ can be a label 
for a range of different microbial species. 
The majority of probiotics are gram-pos-
itive bacteria, in particular, Lactobacillus 
species.21 There are also gram-negative 
probiotics available such as Escherichia 
coli Nissle 191722 and yeasts such as 
Saccharomyces boulardii.23 The physio-
logical structures of these organisms are 
different and interact with the human 
body in distinctive ways.24 Even different 

strains of the same species can secrete a 
variety of molecules stimulating a unique 
response in the host. A meta-analysis 
study of probiotics for the treatment of IBS 
pooled studies totaling 20 different strains 
of bacteria.25 Conclusions from this study 
could only suggest that probiotic use may 
be associated with improvement in IBS 
symptoms, but noted these results should 
be interpreted with caution due to the 
variability of trial designs of the included 
studies.25 Strain-specifi c benefi ts cannot be 
seen when meta-analysis treats all probiotic 
strains as identical.

Another meta-analysis study, published 
in 2016, investigated the effect of probiotic 
supplementation on the faecal microbiota 
in healthy participants by pooling results 
from seven randomised control trials. The 
authors concluded probiotic consumption 
had no effect on faecal microbiota compo-
sition.26 However, the interpretation of this 
result failed to acknowledge that probiotics 
do not necessarily need to colonise and have 
a persistent presence in the gut to offer a 
health benefi t, especially in healthy indi-
viduals. For example, transient microbial 
populations can still stimulate the immune 
system.27 The meta-analysis highlighted the 
importance of defi ning the primary and 
secondary outcomes in research.26 It may 
have been more appropriate for faecal 
composition to be considered as a secondary 
outcome, and the primary outcome stimu-
lation of immune responses. 

The majority of experimental research 
into the health benefi ts of probiotics has 
been conducted on groups of diseased 
subjects, measuring the effect of the 
probiotic on disease-related symptoms. 
These studies are often designed purely 
for methodological reasons, as signifi cant 
positive results are easy to identify. Studies 
of the benefi ts of probiotics for the healthy 
population are more complicated, as it 
is diffi  cult to record signifi cant positive 
physiological effects when functional 
abnormalities are not present.28 However, 
probiotics are principally marketed for 
use by healthy consumers. A limitation of 
the ability to measure positive immune 
effects in a healthy population is the diffi  -
culty in measuring signifi cant differences 
where there is wide natural variation in, for 
example, immune parameters. 
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For the benefi cial claims of probiotics to 
gain credibility in the clinical fi eld, future 
clinical trials may need to be standardised. 
The only way various probiotic species can 
be compared is if they are tested in the same 
way, with primary and secondary outcomes 
well defi ned. There are hundreds of species 
and strains of probiotic bacteria that have 
not yet been thoroughly researched, but 
which need to be analysed independently to 
determine strain specifi c effects.

An important consideration in trial design 
is the calculation of the appropriate cohort 
size in order to obtain suffi  cient power to 
detect signifi cance. A limiting factor of this 
may be that large cohort sizes are required 
when studying populations with high 
natural variability. Once the cohort size has 
been determined and an effective probiotic 
dose has been established, the test param-
eters that could be set include the dosing 
regime (for example, consistent consumption 
of probiotics for two weeks) and format 
of delivery (for example as a pill, in milk, 
yoghurt, as a liquid). Studies should aim to 
collect multiple faecal samples to indicate 
viability or colonisation of the probiotic 
and blood samples to measure systemic 
immune responses, as well as recording 
health scores and incidence of sickness. 
Analysis and outcomes that are reported in 
a consistent format would allow compar-
isons across multiple studies. The probiotic 
benefi ts should be tested on both healthy 
and diseased state participants. A problem 
with investigating probiotic effects on target 
diseases, such as IBS, is that these diseases 
are heterogeneous and therefore diffi  cult to 
categorise. Analysis of probiotics in a stan-
dardised way would enable development of 
a data bank containing effects of all probiotic 
strains and species and make interpretation 
of health benefi ts more straightforward for 
health professionals and consumers. 

Regulation of probiotics
Probiotics are part of a global health 

supplement industry. Guidelines, regula-
tions and categorisation of probiotics vary 
from country to country. In New Zealand, 
probiotics can be sold as a ‘functional food’, 
a product that serves a physiological role 
beyond the provision of simple nutrient 
requirements.29 In the US, probiotics can 
be sold in a range of categories including 
dietary supplementation or probiotic drug. 

If a probiotic is sold as a drug, then it must 
fi rst undergo the regulatory processes as 
a drug, and evidence must be supplied for 
the claimed health benefi ts. If a probiotic is 
sold as a dietary supplement, it comes under 
the umbrella of ‘food’ and does not require 
FDA approval, which is typical for bacterial 
genera with a history of use such as Lacto-
bacillus species.30 Next-generation probiotics 
contain bacteria (such as Akkermansia 
species) that are not necessarily ubiq-
uitous in food and do not have a history of 
probiotic use. These products are therefore 
diffi  cult to both categorise and regulate. As 
more research of the healthy microbiome 
is published, new candidate probiotics will 
also need to be regulated in the absence 
of historical data. The category in which 
probiotics are sold determines the claims 
that can be made surrounding the health 
benefi ts. Manufacturers selling probiotics 
as functional foods can make generalised 
statements, for example “improves digestive 
health”. This statement suggests a benefi t 
for probiotic consumption.31 Advertising 
like this is attractive to consumers and 
encourages sales. 

In New Zealand, companies can base 
generalised health claims on one of the 
pre-approved food-health relationships set 
in Standard 1.2.7 by Food Safety Australia 
and New Zealand (FSANZ).32 Under this 
standard, health claims require supporting 
scientifi c evidence, but this can be self-sub-
stantiated by manufacturers. Companies 
must notify FSANZ when making a gener-
alised health claim. FSANZ will then publish 
the health claim; however, they do not 
guarantee the accuracy of the information 
in the claim, or take responsibility for 
enforcing this requirement; their role is 
solely in public notifi cation. Manufacturers 
can initiate trials of their own probiotic 
products, and benefi ts are marketed directly 
to consumers. As evidence is not easily 
accessible to the general public, consumers 
must trust products have been through 
the correct regulatory processes to make 
these claims. This can also cause healthcare 
professionals to doubt product effi  cacy 
and make it diffi  cult to advise patients that 
enquire about probiotics.

In 2001, the World Health Organization 
Expert Consultation for the Evaluation 
of Health and Nutritional Properties of 
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Probiotics developed a set of standardised 
guidelines for manufacturers to follow 
during the assessment of probiotic health 
benefi ts.30 This was an endeavor to increase 
integrity of health claims. The guidelines 
included identifi cation of the genus and 
species of probiotic, determination of the 
mechanism of action of the probiotic effect 
via in vitro analysis; and the verifi cation of 
probiotic health benefi t by a human clinical 
trial.30 It was then the responsibility of the 
manufacturers to follow these guidelines 
and prove the effi  cacy, however only a few 
manufacturers followed those guidelines in 
published literature. 

Healthcare professionals and consumers 
need to be able to assess scientifi c infor-
mation to make informed decisions when 
using probiotics. To address this issue, we 
would benefi t from an online resource 
which collates and translates the scien-
tifi c literature on probiotics available in 
New Zealand into practical, easy to under-
stand clinically relevant information. Such 
tools have already been created in Canada 

and the US, for example, the AEProbio 
Clinical Guide to Probiotic Products.33 
In the meantime, consumers and health 
professionals rely on labelling of probiotic 
products to facilitate decision making. 
Interpreting variable labels is diffi  cult; the 
recommended minimum information is 
shown in Figure 1.

Conclusions
Probiotics contain a variety of bacterial 

species, and consumers have a diverse 
gut microbial population that affects their 
health, and health benefi ts from probiotics 
are species- and strain-specifi c. Personalised 
probiotics for each individual are a distinct 
possibility in the future. Standardisation 
of clinical trial design and reporting would 
enable the health benefi ts from probiotic 
trials to be compared. Healthcare profes-
sionals and consumers in New Zealand need 
accessible, scientifi cally valid information 
on the probiotics available here and the 
ability to interpret product labelling in order 
to make informed decisions. 

Figure 1: An example of appropriate labelling on a probiotic product, and guide to interpreting the information.
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Persistent postural daily 
headaches

Samantha Lang, Stephen Wong, Richard Cutfield 

A 55-year-old woman presented with a 
fi ve-week history of progressive bi-
lateral occipital headaches and neck 

pain. This began after an abrupt neck move-
ment while using a computer. The occipital 
headaches were exacerbated by sitting up or 
standing and worsened throughout the day. 
There was associated facial pain. Self-man-
agement for sinusitis was ineffective; a CT 
sinus was normal. There was no preceding 
trauma, surgery or lumbar puncture. She 
then developed diplopia and increasingly 
severe headaches, leading her to present 
to the emergency department. Blood tests 
were normal. Cervical spine x-ray showed 
end-plate osteophytes in the upper cervical 
spine. CT brain showed thin bilateral subdu-
ral effusions, dural venous sinus distension 
and an apparently enlarged pituitary gland, 
consistent with intracranial hypotension.

Magnetic resonance imaging (MRI) brain 
fi ndings supported those of the CT. An MRI 
scan of the spine showed an anterior epidural 
effusion from C1 to L3 (Figure 1). She was 
admitted for an epidural blood patch, 
resulting in resolution of her symptoms.

Discussion
Spontaneous intracranial hypotension 

is an important but unusual cause of daily 
headache, with an incidence of fi ve in 
100,000 (approximately half of the incidence 
of spontaneous subarachnoid haemor-
rhage).1 It affects more women than men. 
The average age of onset is in the early 40s.2

An orthostatic headache is the hallmark 
of intracranial hypotension. The headache 

is bilateral, occipital and occurs with sitting 
up or standing. Reduced CSF volume causes 
sagging of the brain and stretching of 
important structures, leading to the corre-
sponding symptoms: neck pain; meningism;3 
cranial nerve defi cits. In the case of this 
patient, the facial pain can be explained by 
traction of the trigeminal nerve, and the 
diplopia by traction of the abducens nerve.2,3 

In the absence of trauma, an important 
cause of intracranial hypotension is a 
spontaneous spinal CSF leak (Figure 2).4 
Spontaneous spinal CSF leaks are caused 
by an underlying weakness of the spinal 
meninges or the presence of osseous spurs 
that pierce the dura. In one-third of cases, a 
mildly traumatic event such as coughing or 
twisting has been identifi ed as a precipitant.5 
Underlying dural defects include meningeal 
diverticula (associated with neurofi broma-
tosis type 1), simple dural rents or, rarely, 
the absence of dura mater.2 In this patient, 
the combination of cervical osteophytes and 
the abrupt neck movement may have caused 
a dural rent. Genetic connective tissue 
disorders may affect the integrity of the 
dural extracellular matrix and predispose to 
spontaneous spinal CSF leakage.2,6

If intracranial hypotension is suspected, 
an MRI brain and spine should be 
performed to confi rm the diagnosis and 
to source the leak. A mnemonic for MRI 
fi ndings of intracranial hypotension is 
detailed in Figure 3.2 Pachymeningeal 
enhancement may lead to investigations for 
infective and other causes of enhancement, 
so recognition of the orthostatic headache 

ABSTRACT 
Fi� y-five year-old female presented with five weeks of progressively worsening headaches precipitated by a 
sudden neck movement. The headaches were exacerbated by sitting up or standing. There was associated 
diplopia and facial pain. Investigations were consistent with intracranial hypotension with a possible 
spontaneous spinal cerebrospinal fluid leak. Symptoms improved dramatically a� er an epidural blood patch. 

CLINICAL CORRESPONDENCE



98 NZMJ 12 July 2019, Vol 132 No 1498
ISSN 1175-8716                 © NZMA
www.nzma.org.nz/journal

Figure 1: MRI of brain and spine without gadolinium.

Figure 2: Diagnostic criteria for headache due to spontaneous spinal CSF leak and intracranial hypoten-
sion according to the International Classifi cation of Headache Disorders, 3rd Edition.

Diagnostic criteria:
A. Any headache fulfilling criterion C 
B. Either or both of the following: 

1. low cerebrospinal fluid (CSF) pressure (<60 mm CSF) 
2. evidence of CSF leakage on imaging2 

C. Headache has developed in temporal relation to the low CSF pressure or CSF leakage, or led to its 
discovery3

D. Not better accounted for by another ICHD-3 diagnosis. 
And 
Absence of a procedure or trauma known to be able to cause CSF leakage.
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syndrome is key. A lumbar puncture for 
CSF opening pressures can be done but 
may worsen symptoms. Myelography can 
be used to identify the site of CSF leak if the 
MRI does not.

Initial treatments include caffeine, high 
fl uid intake and lying fl at. Epidural blood 
patches (autologous blood infusion into 
the epidural space) increase CSF volume, 
and potentially clot to seal a defect.2,5 
Repeated blood patches may be necessary. 
If symptoms are refractory, interventions 
include epidural fi brin glue, continuous 
epidural saline infusions; surgical repair is 
an option if a CSF leak site is identifi ed.5 

Overall, intracranial hypotension is an 
important and treatable cause of headache 
that should be considered in those 
presenting with an orthostatic headache. 

Figure 3: Diagnostic criteria on MRI brain uses 
the mnemonic SEEPS.

1. Subdural fluid collections
2. Enhancement of the pachymeninges
3. Engorgement of venous structures
4. Pituitary hyperemia
5. Sagging of the brain 
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Contemporary audit 
of antiplatelet therapy 
prescribing patterns 

following coronary artery 
bypass gra� ing

Danting Wei, Tom Kai Ming Wang

Coronary artery bypass grafting (CABG) 
is the commonest form of cardiac sur-
gery, indicated for patients with severe 

left main and/or multivessel coronary heart 
disease,1 Medical therapies play important 
roles in these patients given their signifi cant 
cardiovascular risk long-term. Guidelines 
recommend aspirin to be prescribed for 
all CABG patients and a P2Y12 inhibitor, 
preferably ticagrelor, for those with an acute 
coronary syndrome (ACS) within one year 
before their CABG. With this evidence-base 
in mind for dual antiplatelet therapy (DAPT), 
we audited the prescribing patterns follow-
ing CABG over a one-year period at Auck-
land City Hospital with the main focus on 
antiplatelet therapy. 

Methods
Consecutive patients undergoing isolated 

CABG at Auckland City Hospital during 
July 2017–June 2018 were included from 
the cardiothoracic surgical unit database. 
It serves as the tertiary cardiac surgery 
centre for the Auckland, Counties Manukau, 
Waitemata and Northland District Health 
Boards regions with over 1.75 million 
people, and some contracted cases from 
the Pacifi c Islands. Clinical, antiplatelet 
therapy prescription (aspirin, ticagrelor 
and clopidogrel) and mortality data were 
prospectively collected. Operative mortality 
was defi ned as death in-hospital or within 
30 days of surgery. Prescription medica-
tions at the two time-points of discharge 
of the index CABG admission (excluding 
in-hospital deaths) and fi rst clinic follow-up 

with a member of the cardiology team 
were recorded. Results were presented as 
mean+/-standard deviation or frequency 
(percentage) for quantitative and categorical 
variables respectively.

Results
Cohort characteristics are summarised in 

Table 1. Mean age was 65.1+/-9.6 years, 90 
(18.9%) were female, 293 (61.2%) had ACS as 
indication and operative mortality occurred 
in 10 (2.1%). Table 2 shows the prescription 
rates. Aspirin was prescribed in the vast 
majority 97.4% at discharge and 96.3% at 
fi rst clinic appointment. On the other hand, 
P2Y12 inhibitor was only rarely prescribed in 
12/286 (4.2%, with six patients on ticagrelor 
and six on clopidogrel) and 31/242 (12.8%, 20 
patients on ticagrelor and 11 on clopidogrel) 
of ACS patients at discharge and fi rst clinic 
follow-up. After discharge P2Y12 inhibitor 
was initiated by a cardiology nurse specialist 
for 13 patients and a cardiology doctor for 
six patients at clinic, the stroke team for one 
patient, and stopped in one patient. 

Discussion
In this audit, we found high rates of aspirin 

prescription for CABG patients, following 
international guidelines. P2Y12 inhibitors 
were rarely prescribed in ACS patients at 
discharge where half received ticagrelor and 
half clopidogrel, and only slight increases 
at fi rst clinic follow-up with ticagrelor 
prescription almost double that of clopi-
dogrel. There is large room for improvement 
for P2Y12 inhibitor prescription. 
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Table 1: Cohort characteristics and outcomes.

Cohort size 477

Demographics

Age (years)
Female
Ethnicity
Caucasian
Maori/Pacific
Other
Body mass index (kg/m^2)
District health board
Auckland
Counties Manukau
Waitemata
Northland
Other

65.1+/-9.6
90 (18.9%)

250 (52.4%)
127 (26.6%)
100 (21.0%)
29.6+/-6.5

118 (24.7%)
138 (28.9%)
158 (33.1%)
52 (10.9%)
11 (2.3%)

Presentation

Indication
Acute coronary syndrome
ST-elevation myocardial infarction
Non ST-elevation myocardial infarction
Unstable angina
Cardiac arrest
Stable angina
Dyspnoea/heart failure
Asymptomatic/incidental finding
Inpatient surgery

293 (61.2%)
42 (8.8%)
206 (43.2%)
38 (8.0%)
7 (1.5%)
159 (33.3%)
17 (3.6%)
5 (1.0%)
386 (80.9%)

Past history

Cardiac surgery
Heart failure
Atrial fibrillation
Diabetes
Hypertension
Hyperlipidaemia
Current smoker
Stroke
Peripheral vascular disease
Chronic respiratory disease
Dialysis

1 (0.2%)
21 (4.4%)
27 (5.7%)
187 (39.2%)
328 (68.8%)
390 (81.8%)
59 (12.4%)
14 (2.9%)
21 (4.4%)
52 (10.9%)
8 (1.7%)

Investigation

Le�  ventricular ejection fraction
Normal >50%
Mild impairment 40–49%
Moderate impairment 30–39%
Severe impairment <30%
Creatinine (umol/L)

213 (44.7%)
164 (34.4%)
83 (17.4%)
17 (3.6%)
104+/-120

Outcome

Operative mortality
Length of stay post-operatively (days)

10 (2.1%)
8.4+/-8.4
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DAPT is a cornerstone of ACS management 
regardless of treatment strategy.2–4 An 
earlier meta-analysis of fi ve randomised 
trials found DAPT to reduce venous but not 
arterial graft occlusion compared to anti-
platelet monotherapy in CABG patients.5 
Most evidence comes from the large 
PLATO ACS trial CABG substudy.6 DAPT 
with ticagrelor signifi cantly reduced major 
adverse cardiovascular events compared 
to DAPT with clopidogrel in CABG patients. 
It also reduced all-cause mortality by half, 
which was a greater reduction than in 
PCI or medical therapy patients. Conse-
quently, DAPT is recommended in all ACS 
patients undergoing CABG in the American 
guidelines for one year, and European 
guidelines for six months, one year or 
longer depending on bleeding risk with IC 
evidence.2,3 Another recent randomised trial 
found DAPT with ticagrelor to reduce graft 
occlusion compared to monotherapy but 
was underpowered for ischaemic endpoints, 
which is an important gap that warrants 
further investigation.7 

This is the fi rst New Zealand study 
reporting DAPT prescription rates after 
CABG, and similar but few real-world 
studies overseas have also found low DAPT 
prescription rates after CABG at 12–29%.8,9 
Attention to DAPT prescription in these indi-
cated patients with recent ACS is urgently 
warranted given the signifi cant benefi ts, 
particularly for ticagrelor in secondary 
prevention of this high-risk group of 
patients. The main barriers include the need 
to withhold P2Y12 inhibitors before surgery, 
concerns about peri-operative and late CABG 
bleeding, the lack of perceived benefi t of 
DAPT compared to monotherapy, ticagrelor 
requiring special authority application, 
patient adherence to an extra medication 
especially ticagrelor’s twice daily regimen 
and side effects such as dyspnoea.

Education of cardiology and cardiotho-
racic surgical teams remains the fi rst key 
to increasing DAPT prescription in appro-
priate CABG patients. This needs to occur 
before the patient is discharged from 
hospital, as ischaemic risk is highest within 
the fi rst month meaning greater benefi t 
from DAPT.1–4 Setting prescription target 
indicators, adding to existing checklists and 
pathways, and multidisciplinary or nursing 
rounds can be implemented to achieve this. 
The fi rst clinic follow-up whether by nurses, 
junior doctors or specialists in cardiology 
should then provide a safety-net for those 
who fall through without DAPT prescription. 

This study has some limitations. It is 
a single-centre retrospective observa-
tional study with moderate sample size, 
but represents our contemporary real-
world experience. The rate of community 
dispensing, patient adherence, actual dosing 
of medications and prescriptions after the 
fi rst clinic appointment up to one year 
were not obtained, as our focus was the 
antiplatelet therapy prescription practice 
of inpatient cardiology and cardiothoracic 
teams to implement guideline recom-
mendations. Data is available by request 
but not reported for the prescription of 
other medical therapies as they detract 
from the DAPT focus of this letter. Short- 
and longer-term outcomes of the CABG 
comparing various antiplatelet regimens, 
and in the setting of concurrently requiring 
anticoagulation such as atrial fi brillation, 
warrants further research. 

In conclusion, although aspirin was 
prescribed in almost all CABG patients, 
P2Y12 inhibitors were rarely prescribed for 
CABG patients with recent ACS. This high-
lights lack of awareness of the guideline 
recommendation for DAPT after CABG that 
needs urgent attention with both education 
and policy implementation in order to 
improve the cardiovascular outcomes of this 
high-risk group of patients. 

Table 2: Antiplatelet prescriptions rates at discharge of index surgical admission and fi rst cardiology 
clinic follow-up.

Medication/subgroup Discharge n=469 First clinic follow-up n=400

Aspirin 457 (97.4%) 385 (96.3%)

Acute coronary syndrome subgroup n=293 n=286 n=242

P2Y12 inhibitor 12 (4.2%) 31 (12.8%)

Ticagrelor 6 (2.1%) 20 (8.3%)

Clopidogrel 6 (2.1%) 11 (4.5%)
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Few New Zealand medical 
students intend to work in 

rural areas
Garry Nixon, Katharina Blattner, Rory Miller, Fiona Bolden, 

Grahame Jelley, Jennifer Keys

We are writing in response to an 
article in the May edition of the 
NZMJ by Poole et al.1 

The MSOD database, which tracks the 
career intentions of medical students and 
graduates, will over time generate a great 
deal of useful information to help guide 
medical education in New Zealand. But even 
this early paper is enough to demonstrate 
the value of the database. As the authors 
point out in their introduction, all of New 
Zealand’s diverse communities have an 
expectation that they will benefi t equitably 
from the considerable investment they 
collectively make in medical education. 
The data published in this paper already 
highlights where the medical schools are 
achieving this goal and where work still 
needs to be done.

The considerable increase in the 
proportion of respondents intending to 
work in regional cities and large towns (pop. 
25,000–100,000) between entering (18.3%) 
and exiting medical school (28.6%) refl ects 
a strong dividend on the work of both 
medical schools in establishing programmes 
in regional centres. That rural and remote 
medicine (presumably the vocational scope 
of rural hospital medicine) is eighth on the 
list of intended careers for graduating New 
Zealand medical students (but does not 
appear on the Australian top 12) is also grat-
ifying and likely a refl ection of the RNZCGP/
Uni Otago rural hospital medicine training 
programme.

These data are evidence that the medical 
schools and professional training colleges 
can make a difference in shaping the 
intended place of work of medical students.

What is less reassuring is the proportion 
of graduates that intend to work in New 
Zealand’s genuinely rural communities 
(those less than 25,000). This proportion is 
static for communities between 10,000 and 
24,999, apparently unaffected by the under-
graduate years (6.8% on entry and 6.1% on 
exit). Of even greater concern is those who 
intend to work in communities of less than 
10,000. This proportion falls considerably 
over the undergraduate years (5.4% at entry 
and 1.6% on graduation).Approximately 
20% of New Zealanders live in commu-
nities of less than 25,000 and rely on rural 
health services staffed by doctors voca-
tionally trained in general practice and/or 
rural hospital medicine. These data suggest 
that we cannot rely on a trickle-down 
approach from the regional undergraduate 
programmes to generate the rural workforce, 
but instead need to develop programmes 
that specifi cally target the workforce needs 
of these smaller communities. International 
evidence suggests the best way to achieve 
that is via a coordinated rural ‘pipeline’ 
that includes enrolling students from rural 
communities, providing quality rural 
immersion programmes during the under-
graduate years (longitudinal integrated 
clerkships being the programmes with the 
strongest evidence) and targeted rural voca-
tional training, all supported in a rurally 
based academic community. This is what 
is behind the call by both medical schools, 
other tertiary institutions, the RNZCGP and 
the NZ Rural GP Network, for a National 
Interprofessional School of Rural Health. 

We acknowledge again the important 
work of the MSOD team and look forward to 
seeing more data in the future.
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Removal of medication 
and medical equipment for 

personal use
Health Practitioners Disciplinary Tribunal

Med17/408P
Charge 

On 4 April 2018 in Auckland, the Health 
Practitioners Disciplinary Tribunal 
considered a charge laid by the Professional 
Conduct Committee against Dr Alistair Farr, 
Medical Practitioner of Hamilton (the Dr). 

The charge alleged that Dr Farr had 
accessed a medication room and removed 
medication and medical equipment for his 
personal use. 

Findings 
The hearing proceeded on an agreed 

summary of facts basis. The Tribunal was 

satisfi ed that the charge was established and 
professional misconduct was established 
under both s100(1)(a) and s100(1)(b) of the 
Act. 

Penalty 
The Tribunal censured the Dr, imposed 

conditions on resumption of his practise 
for a period of three years. The Tribunal 
ordered the Dr to pay a contribution of 
$10,000 towards the total costs of the 
 Tribunal and the PCC. 

The full decision can be found on the 
website at the following link: https://www.
hpdt.org.nz/Charge-Details?fi le=Med17/408P

URL:
http://www.nzma.org.nz/journal/read-the-journal/all-issues/2010-2019/2019/vol-132-no-1498-

12-july-2019/7933
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Dishonest and unethical 
behaviour

Health Practitioners Disciplinary Tribunal

Med17/394P
Charge

On 12–16 March 2018 the Health Practi-
tioners Disciplinary Tribunal considered a 
charge against Dr Rui Mendel, medical prac-
titioner of Auckland (the Doctor). 

The particulars of the Charge referred to: 
• dishonest and unethical behaviour 

in misleading a patient’s mother in 
relation to changes to medication for 
a patient; 

• dishonest and unethical behaviour in 
relation to the direction of adminis-
tration of haloperidol decanoate to a 
different patient; 

• dishonest and unethical behaviour 
in statements to two registrars 
concerning inclusion of detail in notes;

• unprofessional behaviour by the 
Doctor towards two registrars the 
Doctor was supervising;

• other alleged unprofessional 
behaviour towards other colleagues 
on three occasions; and 

• refusal or failure to keep adequate 
patient notes in relation to seven spec-
ifi ed patients.

Background and finding on 
individual particulars 

The Doctor graduated as a physician 
overseas in 1987 and was vocationally 
registered in New Zealand in the scope of 
psychiatry in 2001. He became a consultant 
on the Inpatient Psychiatric Unit at Rotorua 
Hospital (the Unit) in January 2014. 

When the Doctor commenced as a 
consultant, two young female doctors were 
working as registrars in the Unit.

Dishonest and unethical behaviour in 
misleading a patient’s mother 

This patient had been committed under 
the Mental Health Act 1992. She had a long 

history of severe bipolar affective disorder 
and intellectual disability. She did not have 
the capacity to make decisions regarding 
her welfare and her mother was her welfare 
guardian and enduring attorney. 

The patient had been receiving sodium 
valproate for around 15 years alongside 
maintenance electro-convulsive therapy. 

The Doctor reviewed the patient and the 
Tribunal found the Doctor decided to change 
the patient’s regime which included taking 
her off the sodium valproate. The change in 
medication was not successful. The patient 
relapsed and the decision was made to 
revert back to the sodium valproate. 

At a meeting with the patient’s mother to 
discuss why the change in medication had 
not been successful, the Tribunal found the 
Doctor denied to the mother that he made 
the change to the patient’s medication and 
he said the community mental health team 
was to blame for the change in medication.

The Tribunal further found the Doctor 
admitted to one of the registrars that he had 
lied to the patient’s mother and directed the 
registrar not to document what he had said.

The Tribunal found this Particular estab-
lished. The Tribunal found the Doctor’s 
conduct was malpractice and conduct 
bringing discredit to the profession, and was 
suffi  ciently serious to warrant a disciplinary 
sanction. 

Dishonest and unethical behaviour 
in relation to the administration of 
haloperidol

This Patient was admitted to the Unit 
following an overdose. She had a signifi cant 
previous psychiatric treatment history.

There was no dispute that the Doctor did 
prescribe and direct the administration of 
haloperidol. 

This Particular to the Charge had fi ve 
sub-particulars.

NOTICE
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1. The Tribunal was satisfi ed the Doctor 
failed to adequately assess the patient. 
The Tribunal found the Doctor’s 
conduct was negligent and conduct 
bringing discredit to the profession, 
and was suffi  ciently serious to 
warrant a disciplinary sanction. 

2. The Tribunal was satisfi ed that the 
dose of haloperidol was inappro-
priate and was potentially harmful 
to the patient. The Tribunal found 
the Doctor’s conduct was negligent, 
malpractice and conduct bringing 
discredit to the profession. The 
misconduct was suffi  ciently serious to 
warrant a disciplinary sanction. 

3. The Tribunal did not accept there was 
suffi  cient evidence that the Doctor 
knew the medication was not in his 
patient’s best interests; but it found 
that he ought to have known. The 
Tribunal found the Doctor’s conduct 
was negligent and conduct bringing 
discredit to the medical profession 
and was suffi  ciently serious to 
warrant disciplinary sanction. 

4. The Tribunal found the Doctor failed 
to explain the effect and potential 
adverse effects of the medication to 
the patient and also that he failed 
to gain the informed consent of the 
patient. The Tribunal found the 
Doctor’s conduct was negligent, 
malpractice and conduct bringing 
discredit to the profession. The 
misconduct was suffi  ciently serious to 
warrant disciplinary sanction.

5. The Tribunal was not satisfi ed there 
was suffi  cient evidence the Doctor 
administered or directed adminis-
tration of a medication in an attempt 
to discipline or punish the patient. 

The Tribunal found sub-particulars 1–4 
above separately and cumulatively to 
be misconduct warranting disciplinary 
sanction. However, they were not found by 
the Tribunal to be dishonest and unethical. 
Overall therefore, this Particular was not 
established.

Dishonest and unethical conduct 
concerning inclusion of detail in 
notes

The Tribunal accepted the submission for 
the Doctor that the PCC did not discharge 
the onus of establishing to the necessary 
standard that he used the alleged words. 
In addition, the words he did use did not 
exhibit any dishonesty and unethical 
conduct on his part. This Particular was 
therefore not established.

Unprofessional behaviour to 
registrars

A number of allegations were made 
regarding comments and a gesture made 
by the Doctor to the registrars. Some of the 
allegations were found to be established and 
the Tribunal found that cumulatively the 
conduct was suffi  ciently serious to warrant 
disciplinary sanction.

Unprofessional behaviour to other 
colleagues

It was alleged the Doctor stood over 
a junior doctor and shouted at her. The 
Tribunal found there was evidence of the 
Doctor having shouted but there was incon-
clusive evidence of his having stood over 
her at the same time. This sub-particular 
was not made out on the facts.

It was alleged the Doctor made a threat-
ening phone call to a colleague. The Tribunal 
accepted that the words referred to in the 
sub-particular were used by the Doctor 
and found that these were not appropriate. 
However, the Tribunal did not consider they 
were suffi  cient to establish professional 
misconduct. 

It was alleged the Doctor confronted a 
different colleague in an intimidating and/
or threatening manner. The Tribunal found 
there was not suffi  cient evidence that there 
was intimidation or a threatening manner 
as to amount to professional misconduct. 

This particular was not established.

Inadequate patient notes
The Tribunal considered notes of seven 

patients and it accepted that the notes for 

NOTICE
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all seven patients were inadequate. The 
Tribunal found the Doctor’s conduct was 
negligent and conduct bringing discredit to 
the profession. The Tribunal found it was 
cumulatively suffi  ciently serious to warrant 
disciplinary sanction.

Overall finding
The Tribunal found professional 

misconduct was established in relation to 
some of the Particulars of the Charge.

Penalty
On 4 December 2018 the Tribunal issued 

a Penalty Decision after receiving penalty 
submissions from the parties.

The Tribunal:
• censured the Doctor;
• ordered that he pay a fi ne of $5,000;
• placed conditions on his practice; and
• ordered him to pay costs of $71,000.
The Tribunal further directed publication 

of its decision and a summary.
The full decision can be found on the 

website at the following link:
https://www.hpdt.org.nz/

Charge-Details?fi le=Med17/394P 

NOTICE
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Inappropriate prescribing
Health Practitioners Disciplinary Tribunal

Med17/411P
Charge

On 24 April 2018 the Health Practitioners 
Disciplinary Tribunal considered a charge 
against Dr Stephen John Augustine of 
Georgia, United States of America, formerly 
of Gisborne (the Doctor). 

Particular 1 of the charge alleged that 
between August 2015 and March 2016 the 
Doctor while employed as an orthopaedic 
surgeon based at Gisborne Hospital, wrote 
prescriptions for himself and his wife for 
codeine phosphate tablets by forging the 
signature of another medical practitioner 
and by using that practitioner’s identifying 
prescriber stamp on Gisborne Hospital 
prescription forms. Charges were laid 
against the Doctor in the District Court and 
he was discharged without conviction. 

Particular 2 of the charge alleged between 
3 July 2015 and 4 November 2015; the Doctor 
on his own behalf wrote further prescrip-
tions for codeine phosphate tablets for his 
wife when he knew or ought to have known 
that such prescribing of a drug of depen-
dence was inappropriate and/or contrary to 
acceptable medical practice.

Background
The hearing proceeded on the basis of an 

agreed summary of facts.
There were a total of 20 forged prescrip-

tions. On 10 of these occasions the Doctor 
wrote prescriptions using his own patient 
details and on the other 10 occasions his 
wife’s patient details. On two of the occa-
sions the Doctor committed more than 
one forgery on the same day. The Doctor 
presented the forged prescriptions at 
seven different community pharmacies in 
the Gisborne area and collected the drugs 
himself, although on three occasions the 
prescriptions were placed on hold by the 
pharmacist and were not dispensed.

The Doctor acknowledged that his wife 
was not a patient of his and he further 
agreed that he failed to keep any clinical 
records including his diagnosis, treatment 
of, and prescribing to, his wife on these occa-
sions. The Doctor accepted that he should 
have referred his wife to another medical 
practitioner for independent advice, care 
and treatment.  

Finding
The Tribunal had no hesitation in fi nding 

the Charge and each of its two particulars 
both severally and cumulatively amounted 
to professional misconduct.

The Doctor is no longer living in New 
Zealand and he does not intend to return 
to practise medicine here. The Doctor did 
not attend the hearing and the Tribunal 
considered there was no reliable evidence 
placed before it which set out the reasons 
behind the Doctor’s offending. The Tribunal 
was satisfi ed there were plenty of oppor-
tunities for him to do so. He could have 
responded to the PCC inquiries. He could 
have sworn an affi  davit and asked that this 
be taken into account. He could have made 
arrangements to attend the hearing by 
video-conference if he could not attend in 
person.  

Penalty
The Tribunal found the Doctor is a danger 

to the public which needs protection from 
him.  

The Tribunal censured the Doctor, 
cancelled his registration and ordered him 
to pay costs of $19,000.

The Tribunal considered carefully 
whether its concerns could be addressed 
by any order short of cancellation of the 
Doctor’s registration. The Tribunal was 
satisfi ed a suspension order or conditions 
on any resumption of practice would be 
nugatory as he has no plans to practise in 
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New Zealand again. The Tribunal cancelled 
his registration so that, if he ever does wish 
to return to New Zealand and practise, he 
can make the appropriate application and 
the full situation could be considered by the 
Medical Council.  

The Tribunal further directed publication 
of its decision and a summary.

The full decision can be found on the 
website at the following link:

https://www.hpdt.org.nz/ChargeDetails.
aspx?fi le=Med17/411P

URL:
http://www.nzma.org.nz/journal/read-the-journal/all-issues/2010-2019/2019/vol-132-no-1498-

12-july-2019/7938
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Randomised trial of verubecestat for 
prodromal Alzheimer’s disease

It has been noted in a previous abstract (NZMJ, 5/10/18) that lanabecestat, atabecestat and 
verubecestat have not been successful in ameliorating the progression of dementia in Alzhei-
mer’s disease.

These researchers speculate that commencing the use of verubecestat in patients with 
memory loss and elevated brain amyloid levels but not fl agrant dementia might prevent the 
development of dementia. Hence this trial which compares treatment of such patients with 
verubecestat or placebo.

It was concluded that treatment with verubecestat did not improve clinical ratings of 
dementia among patients with prodromal Alzheimer’s disease.
NEJM 2019; 380:1408–20

Operative treatment versus nonoperative 
treatment of Achilles tendon ruptures

The objectives of this study were to compare re-rupture rate, complication rate and func-
tional outcome after operative versus nonoperative treatment of Achilles tendon ruptures.

Data was extracted from 29 studies—10 randomised trials including 944 patients and 19 
observational studies including 14,918 patients. A signifi cant reduction in re-ruptures was 
seen after operative treatment (risk ratio 0.43). A signifi cantly higher complication rate was 
seen after operative treatment (risk ratio 2.76). This difference was attributed to the incidence 
of infection (2.8%) in the operative group.

Although the risk of re-rupture was less in the operative group it was noted that re-rupture 
rates are low and the difference between the two groups was low at 1.6%.
BMJ 2019; 364:k5120

How long does a knee replacement last?
Knee replacement surgery is the mainstay of treatment for end-stage osteoarthritis. In this 

study the researchers seek to establish how long a knee replacement lasts.
Information was obtained from case series reports and pooled registry results from 

Australia and Finland. The researchers considered the latter to be more accurate. Over 
300,000 cases were studied in the pooled registry data.

The pooled registry data showed that approximately 82% of total knee replacements last 25 
years, and 70% of unicondylar knee replacements last 25 years.
Lancet 2019; 393:655–63

URL:
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Enamelware and 
Appendicitis

July 1919

(To the Editor.) 
Sir, I have been particularly interested in 

Dr. Collins’s note on the relation of enam-
elware to appendicitis, as this theory was 
ventilated by me 15 years ago. At that time 
I wrote to Sir Frederick Treves and to Dr. 
Howard Kelly (the well known American 
surgeon) asking them to have the theory 
tested by a competent pathologist and 
microscopist. No reply was received from 
the former, and the later said the idea was 
very interesting and possible, and was 
worth considering. Nothing was done. I then 
wrote a short article to the “Practitioner” on 
the subject, but whether it was published I 
cannot say as I had, just at that time, given up 
taking this journal. For years I preached this 
idea to all and sundry, but with little effect. 

The following is practically a resume of 
that article, allowing for the period when it 
was written:—

“Fifteen years ago, I was making a lotion 
with which to dress a spine case and used 
a metal instrument to crush a tabloid in an 
enamel jug. I poured the lotion into a glass 
measure, and a gleam of sunshine passing 
through the latter shewed myriads of fi ne 
jagged glassy pieces fl oating in the fl uid. I at 
once judged these to be bits of enamel, and 
it fl ashed through my mind that these were 
the cause of appendicitis. 

Enamel is a glass. It was gradually intro-
duced into domestic use about 25 or 30 years 
ago, about the time when appendicitis was 
beginning to cause some stir in medical 

Young girl having a wash. Ref: PAColl-5671-19. 
Alexander Turnbull Library, Wellington, New Zealand. /
records/23176987
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circles by its increasing frequency. From 
that time this increase has gone on at an 
appalling rate, and has been coincident with 
the general use of enamelware for domestic 
purposes. It is clear that some new and 
widespread cause for appendicitis has come 
into our lives within the last generation, 
that affects all classes, rich and poor, and all 
ages, men, women and children. 

It is reasonable to assume that a consid-
erable amount of the wear and tear of 
enamel eroded by stirring with metal 
spoons, in the shape of microscopic chips or 
even larger pieces becomes mixed with the 
food and is swallowed. Badly made enam-
elware would probably be especially brittle. 

It is easy to imagine these microscopic bits 
of glass cutting their way through a blind 
tube like the appendix and allowing equally 
microscopic germs to invade the peritoneal 
surface, setting up trouble around the 
organ—apart from a chip of a broken tooth, 
a spicule of bone, or bit of oyster shell, I 
judge enamelware to be the main cause of 
appendicitis, and it answers all the possibil-
ities mentioned above.”

I trust that now, after Dr. Collins’s defi nite 
statement, the subject will be investigated on 
a large scale, and so give a chance of ridding 
the world of a terrible scourge. I am, etc,

F. W. GORDON 
Auckland, 10th July, 1919.

100 YEARS AGO
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Karanga: the fi rst call
Dame RN Glavish (DMNZ, JP), 1,4 

R Ferris,2 K Southey,3,4 H Wihongi3,4

1Ngāti Whātua; 2Ngāti Kahun-
gungu; 3Ngāti Porou; 4Waitematā 

and Auckland DHBs. 

The purpose of the karanga 
study was to explore the health 
benefi ts of karanga for kaika-
ranga, whānau, hapū and iwi 
and develop a model of practice 
that could be incorporated into 
health policies and practices. 
At the core of the study was the 
restoration and reclamation 
of karanga as a healing model 
for Māori. A kaupapa Māori 
research design was used for 
the study and drew on interdis-
ciplinary scholarship of Māori 
development, colonisation, Te 
Tiriti o Waitangi, community 
psychology, public policy and 
discourse theory. A focused 
literature review and pūrākau 
from nine kaikaranga informed 
the study. The pūrākau were 
cocreated by the kaikaranga and 
the interviewer and deductive 
and inductive thematic analysis 
used to inform the fi ndings. The 
study team argued colonisation 
had a detrimental effect on the 
health and well-being of wāhine 
Māori and that karanga as a tool 
of restoration and reclamation 
has the potential to change this.

There were two primary 
health benefi ts of karanga in 
the current study, the assertion 
and restoration of the mana of 
wāhine, whānau, hapū and iwi 
and decolonisation of the mind. 
The assertion and restoration 
of mana was linked to feelings 
of confi dence and self-worth 
for kaikaranga, whānau, hapū 
and iwi. For kaikaranga, mana 
related to representing the voice 
of Papatūānuku and the nannies 
who had crossed over to other 
side of the veil. It was also about 

being recognised as trust-
worthy by whānau, hapū and 
iwi. For whānau, hapū and iwi, 
mana was about whakapapa, 
tūrangawaewae and economic 
development. Closely linked 
to mana was decolonisation 
of the mind. Decolonisation of 
the mind was the result of the 
retelling tikanga Māori through 
whanau, hapū and iwi pūrākau. 
The retelling of these pūrākau 
resulted in the normalisation 
of tikanga Māori in a colonised 
world.

Other health benefi ts included 
smoking cessation, establishing 
non-violent ways of disciple 
within iwi, grief resolution, as a 
way of reclamation of identity 
and sense of self, feelings of 
self-worth, learning te reo Māori 
and a healthy environment.

A karanga health model 
was developed and is being 
implemented in Ngāti Whātua 
settings. A multi-faceted 
approach to implementing 
karanga is required with iwi at 
the fore.

The study was funded by the 
Health Research Council of New 
Zealand.

Zoledronate every 
18 months for six 

years in osteopenic 
postmenopausal 
women: effects 

on fractures and 
non-skeletal endpoints

I Reid,1,2 A Horne,1 B Mihov,1 
A Stewart,1 E Garratt,1 M Bolland,1 

S Bastin,2 G Gamble1

1University of Auckland; 2Auck-
land District Health Board.

Bisphosphonates prevent 
fractures in patients with 
osteoporosis, but their effi  cacy 
in women with osteopenia is 
unknown. Most fractures in 

postmenopausal women occur 
in osteopenic individuals, so if 
pharmaceutical intervention is 
to impact signifi cantly on total 
fracture numbers, therapies 
with effi  cacy in osteopenic post-
menopausal women are needed. 

We report a double-blind 
trial of 2,000 osteopenic, post-
menopausal women, randomly 
assigned to receive four infu-
sions of either zoledronic acid 
(zol) 5mg, or normal saline at 
18-month intervals. Each was 
followed for six years. Monthly 
vitamin D supplements were 
provided but not calcium 
supplementation. Women aged 
>65 years with hip T-scores 
between -1.0 and -2.5 were 
recruited. 

Baseline age was 71 (SD 5) 
years and femoral neck T-score 
-1.5 (0.5). The primary endpoint 
of osteoporotic fracture (ie, 
osteoporotic non-vertebral 
fractures plus morphometric 
vertebral fractures) occurred 
in 190 women in the placebo 
group (227 fractures) and in 
122 women in the zol group 
(131 fractures), hazard ratio 
(HR) 0.63 (95%CI 0.50, 0.79; 
P<0.0001). The number needed 
to treat to prevent one woman 
fracturing was 15. Non-ver-
tebral osteoporotic fractures 
(HR 0.66, P=0.0014), symp-
tomatic fractures (HR 0.73, 
P<0.0027), vertebral fractures 
(odds ratio 0.45, P=0.0018) and 
height loss (P<0.0001) were also 
reduced in the zol group.

There were 41 deaths in 
the placebo group and 27 in 
the zoledronate group (odds 
ratio 0.65, 95%CI 0.40, 1.05). 
Rate ratios for adverse events 
were: myocardial infarction 0.6 
(0.3, 0.9), composite vascular 
endpoint 0.7 (0.5, 0.99), cancer 
0.7 (0.5, 0.9) and breast cancer 
0.6 (0.3, 0.98).

PROCEEDINGS



117 NZMJ 12 July 2019, Vol 132 No 1498
ISSN 1175-8716                 © NZMA
www.nzma.org.nz/journal

Conclusions
Zol prevents fractures in 

osteopenic older women, 
substantially broadening the 
target population for pharma-
ceutical intervention to prevent 
fractures. The benefi cial effects 
seen on cancer and vascular 
disease are consistent with 
data from previous studies 
and suggest that zol should 
be formally trialled for the 
prevention of these conditions.

WDHB Skin Service: 
GP Surgeon Scheme 
(GPSI), an effective 

model of care
D Wen,3 RCW Martin,1,2 K Gale1 

1Waitematā District Health Board; 
2Melanoma Unit Takapuna; 

3University of Auckland.
Aim

Waitematā District Health 
Board has implemented a new 
approach to the management 
of skin cancers by triaging 
lesions to specialist-trained 
general practitioners with the 
aim of reducing patient wait 
times and treatment costs. 
The primary outcome was to 
determine positive margin rates 
for general practitioners, with 
complication and infection rates 
as secondary outcomes. 

Method
A retrospective audit was 

conducted on all excisions 
(n=2,705) performed between 1 
January 2016 and 31 December 
2016 by the 13 WDHB GPSI 
general practice surgeons. 
Electronic patient records were 
accessed to review histology 
reports, microbiology reports 
and prescribing information. 
Each lesion was classifi ed 
into benign/non-invasive and 
malignant categories and 
surgical margins analysed. 
Infection rates were determined 
via prescribing information. 

Results
The general practice surgeons 

performed 2,705 excisions, 
1,887 (69.8%) of which were 
malignant lesions. Among 
malignant lesions, a positive 
surgical margin was observed 
in 66 (3.5%) excisions, and 165 
cases (8.7%) had margins that 
were either positive or had less 
than 1.0mm of surrounding 
healthy tissue. There were 321 

(11.9%) cases of infection in 
2,705 excisions. 

Discussion
New Zealand papers from 

the last two decades estimate 
NMSC positive margin rate 
among primary care physicians 
to vary from 16 to 31%; recent 
papers have published rates 
ranging from 6.8 to 9.5%. Publi-
cations from Europe describe 
variable general practice 
surgeon performance, ranging 
from a 13.9% to 33.5% positive 
margin rate. These impressive 
key performance indicators 
used to assess quality of care 
for WDHB general practice 
surgeons validate their position 
as part of the multidisciplinary 
team dealing with skin cancer. 
The KPI’s show WDHB general 
practice surgeons have signifi -
cantly improved at NMSC 
excision compared to their 
previous colleagues, locally and 
internationally. 

Conclusion
This study validates the use 

of general practice surgeons 
and shows their integral role in 
managing the enormous volume 
of skin cancer in New Zealand. 

What factors predict the 
confi dence of palliative 

care delivery in long-
term care staff? A 

mixed-methods study
R Frey,1 D Balmer,1 S Foster,1 

J Robinson,1,2 M Gott,1 M Boyd1,3

1Faculty of Medical and Health 
Sciences, University of Auckland; 
2Auckland District Health Board; 

3Waitematā District Health Board.
Background

Palliative care delivery has 
become central to the role of 
healthcare staff in long-term 
care internationally, yet 
research has indicated that 
clinical staff in long-term care 
often lack self-confi dence in 
palliative care delivery.

Objectives
This study 1) examined the 

impact of age, palliative care 
education, palliative care 
work-related experience and 
psychological empowerment 
on perceived confi dence in 
palliative care delivery for 
long-term care staff and 2) 
qualitatively interpreted the 
social reality which shapes each 

of the predictors of palliative 
care delivery confi dence for 
long-term care staff.

Setting
Twenty long-term care facil-

ities in New Zealand.
Method

Utilising an explan-
atory sequential design, the 
current study includes: 1) a 
cross-sectional survey with 
a convenience sample of 139 
clinical staff conducted in 20 
long-term care facilities and 
2) individual semi-structured 
interviews with a purposive 
sample of six clinical managers, 
15 registered nurses and 18 
healthcare assistants who 
cared for residents in their last 
month of life. Quantitative data 
analyses included descriptive 
and inferential statistics 
including hierarchical multiple 
regression. Qualitative data 
generated from the semi-struc-
tured interviews drew on 
constructivist grounded theory 
approaches for the analysis.

Results
Results of the quantitative 

analysis indicate that older age, 
(β=.349) previous experience 
(β=.298) and psychological 
empowerment (β=.291) are 
the most important predictors 
of palliative care delivery 
confi dence. Findings from 
the analysis of semi-struc-
tured interviews revealed four 
themes as underlying factors 
impacting on palliative care 
delivery confi dence, namely: 1) 
mentorship by hospice nurses 
or colleagues 2) contextual 
factors such as organisational 
culture, resources, death expe-
rience 3) maturity and 4) formal 
education. 

Patients ≥80 years 
of age admitted to 

intensive care and high 
dependency unit at 

WDHB: a retrospective 
analysis of outcomes

J Tsang,1 K Bloomfield,1,2 Y Lawrey,2 
M Connolly1,2 

1University of Auckland; 2Wait-
ematā District Health Board.

Background
The 80-plus year population 

admission rates to intensive 
care are increasing annually 
by 5.6% across Australia-New 
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Zealand. Current epidemio-
logical data is insuffi  cient, with 
a call for New Zealand-specifi c 
studies in this area. 

Aims
to study ≥80-year-olds 

admitted to intensive care or 
high dependency unit (ICU/ 
HDU) in Waitematā District 
Health Board in terms of 
admission characteristics, 
discharge and six-month 
post-discharge outcomes 
including place of residence, 
community supports and 
mortality. 

Methods
Patient demographics and 

admission data were sourced 
from the North Shore Hospital 
ICU/ HDU database (gender, 
ethnicity, admission type 
(elective vs emergency), length 
of stay, mortality and illness 
severity using the Acute Phys-
iology and Chronic Evaluation 
(APACHE) system. Electronic 
hospital records were also 
reviewed (comorbidities, medi-
cations, residence on admission/
discharge, mortality, readmis-
sions and community support 
services prior to admission, 
upon discharge, and six months 
post-discharge). 

Results
One hundred and seventeen 

patients 80 years and over 
were admitted between August 
2015–June 2017, representing 
10% of all admissions to ICU/
HDU over this period. Age 
range 80–95 years, 48 (41%) 
female, seven (6%) Māori, 92 
(79%) were emergency admis-
sions, median APACHE III score 
69.0, mean Charlson Comor-
bidity Score 6.29. Survival to 
HDU/ICU discharge was 101 
(86%), to hospital discharge 92 
(79%) and to six months was 
84 (72%). One hundred and 
sixteen (99%) were residing at 
home at index admission, 84 at 
discharge (91% of survivors), 
and 79 at six months (94% of 
survivors). Community supports 
were utilised in 33 (28%) at 
admission, 36 (39%) at discharge 
and 34 (40.5%) at six months. 
While overall those requiring 
community supports increased, 

in nine (11%) support needs 
decreased at six months. 

Conclusion
This single-centre study 

shows those still alive at 
discharge and six months are 
likely to be living at home 
independently. Systematic 
comparisons between different 
ICUs, and analysis of patient 
centred long-term outcomes are 
needed.

The real costs 
of swallowing 

complaints in a public 
health system

J Allen,1,2 I Sabido,2 M Stretton,1 
M Green,1 A Miles2 

1Waitematā District Health Board; 
2University of Auckland. 

Objective
Diffi  culty swallowing may 

lead to aspiration pneumonia 
and death. In a hospital setting 
where patients are admitted 
for other causes, we hypothe-
sised that the additional burden 
of a swallow problem would 
increase length of stay, rate of 
pneumonia, cost, readmissions 
and morbidity compared to 
those without dysphagia. 

Method
Retrospective case control 

analysis of patients admitted 
to Waitematā DHB over three 
years with hip fracture. Two 
groups were identifi ed and 
compared—those with a 
coded diagnosis of dysphagia 
(n=165) and an age- and 
gender-matched group without 
(n=2,455). The number of in-pa-
tient days, cost per patient, 
diagnosis of pneumonia, 30-day 
readmission and mortality rates 
were compared. 

Results
For those in the hip fracture 

with dysphagia group (HF+D) 
the mean age was 85 years 
compared to 78 years (p<0.05) 
and length of stay was 32 days, 
more than twice that of the hip 
fracture without dysphagia 
(HF-D) group (14 days) (p<0.05). 
Mortality within 30 days of 
admission was signifi cantly 
different (18% vs 4%) but 

30-day readmission rate was 
similar (8% vs 11%). Rate of 
aspiration pneumonia was 10 
times greater in HF+D (6.7%) vs 
HF-D (0.7%). Average admission 
cost was $36,698NZD (HF+D) vs 
$22,028NZD (HF-D) (p<0.05).

Conclusion
Complaint of dysphagia, 

in addition to hip fracture, 
lengthens inpatient stays and 
cost per patient. It is associated 
with increased aspiration 
pneumonia and greater 
mortality. Dysphagia screening 
at admission to hospital allows 
early identifi cation of swallow 
compromise and may prevent 
complications and reduce costs.
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VitalsAssist—a mHealth 
application for early 

detection and escalation 
of deteriorating patients 

based on national 
early warning score
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Introduction

Effi  cient patient moni-
toring and timely escalation 
would aid in reducing severe 
consequences. The latest 
advancement in the adoption 
of mobile technology and 
increasing feasibility and 
convenience of mobile health 
(mHealth) applications in 
healthcare have attracted 
interest among healthcare 
providers, policy makers, 
hospitals and patients.

Study objectives
One part of this research 

project was focused on three 
core areas applied to patient 
monitoring; (a) designing of a 
user-friendly vital signs moni-
toring application for clinicians 
with their engagement and 
feedback; (b) develop a mobile 
application for vital signs 
monitoring in real-time with 
integrated medical devices for 
automated escalation of deteri-
orating patient using national 
early warning score and (c) use 
of a structured medical data for 
rich clinical decision support for 
point-of-care decision making.

Methods
In order to measure the 

usability of the application, 
we adopted the international 
standard organisation’s three 
usability measurable attributes: 
(1) Effectiveness: accuracy 
and completeness with which 
users achieve specifi ed goals; 
(2) Effi  ciency (time): resources 
expended in relation to the 
accuracy and completeness 
with which users achieve goals, 
and (3) Satisfaction: freedom 
from discomfort and positive 
attitudes towards the use of the 
product. Four individuals took 
part in the evaluation; a medical 

doctor, a registered nurse, an 
experienced medically trained 
patient effectiveness advisor 
and a user experience designer.

Results
We successfully designed 

a user-friendly and inter-
active mobile application with 
integrated medical devices 
and clinical decision support 
functionality for clinicians. We 
conducted a task-based usability 
and accuracy test and found 
that the average accuracy was 
97%, time taken for each task 
to complete was 7.5s (average) 
and the overall navigation was 
termed as ‘easy to understand’ 
by the users.

Conclusion(s)
Initial usability results suggest 

that the proposed application 
is suitable to be implemented 
in the in-patient (acute care) 
settings for vital signs moni-
toring and auto-escalation of 
deteriorating patients based 
on the national early warning 
score. The next steps for this 
research are to validate the 
proposed application in the 
hospital (acute care) setting.
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Background

Surgical site infections (SSIs) 
involving joint implants are a 
signifi cant cause of morbidity, 
disability and cost. Based on the 
National SSI surveillance data 
since Oct 2013, overall SSI rate 
at WDHB was comparable to 

the national rate of 1–1.2% but 
S. aureus contributed to 43% of 
SSIs (vs 30% nationally) in 5,600 
knee and hip arthroplasties 
despite optimal compliance 
with standard quality and safety 
markers. 

Aim
A 20% reduction in overall 

SSI rate by July 2019 through 
implementation of sustainable 
S. aureus universal decoloni-
sation bundle in non-acute 
arthroplasties. 

Methods
All patients undergoing hip 

or knee arthroplasties at NSH 
and ESC from Nov 2017 received 
both chlorhexidine (CHQ) 
sponges daily and mupirocin 
2% intranasal ointment (Mup) 
for three days prior to surgery, 
which was prescribed at the 
time of pre-operative clinic visit. 
Primary outcome was SSI within 
90 days of primary or revision 
arthroplasty. SSI caused by S. 
aureus, compliance with inter-
vention, intolerability to CHQ, 
resistance to Mup and cost effec-
tiveness were other outcomes. 

Results
During the 12-month post-im-

plementation period, seven 
SSIs occurred in 948 arthro-
plasties (SSI rate 0.73% vs 1% in 
preceding years). No SSIs caused 
by S. aureus have been iden-
tifi ed to date. Compliance with 
S. aureus decolonisation bundle 
in 157 patients interviewed in 
fi rst fi ve months was 95%, and 
remains very high. No adverse 
reactions to CHQ have been 
reported. Mupirocin resistance 
has not increased 4.8% (29/601 
MSSA) and 3.3% (25/751) in the 
six months pre- and post-inter-
vention. An additional charge 
of 11NZD per patient for CHQ 
and Mup prescriptions (approx. 
13,000 NZD/year) is signifi cantly 
less than the average cost of 
treating a single deep SSI at 
WDHB. 

Conclusion
A successful and sustainable 

S. aureus decolonisation 
programme has already 
contributed to a 27% relative 
reduction in overall SSI rate in 
arthroplasties with no recorded 
S. aureus SSI in its fi rst year of 
implementation.
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Mana Tū, a whānau 
ora approach to long-

term conditions
M Harwood,1,2 P Carswell,2 

T Stewart,1 L Broome,1 J Reid,1 
R Edlin, V Selak,2 R Jansen,1 J Murray, 

L Hetaraka-Stevens, T Tane1

1National Hauora Coalition; 
2University of Auckland.

Introduction
Type 2 diabetes mellitus 

(T2DM) disproportionately 
affects Māori, the indigenous 
people of New Zealand. There 
is huge scope to reduce T2DM 
inequities in New Zealand but 
a comprehensive approach, 
tackling the wider determi-
nants for causes, management 
and complications, is required. 
Mana Tū, an indigenous led 
programme co-designed with 
whānau (patients and their 
family), clinicians, health 
service planners and whānau 
ora (family orientated) 
providers, aims to address 
these issues and improve T2DM 
outcomes.

Methods
Mana Tū, is based in primary 

care and has three compo-
nents: a Network Hub, Kai 
Manaaki (skilled case managers 
working with whānau with 
poorly controlled T2DM) and 
a cross-sector network of 
services to whom whānau 
can be referred to address the 
wider determinants of health. 
The Network Hub supports the 
delivery of the intervention 
through operational lead-
ership, workforce training 
and development, cross-sector 
network development and 
quality improvement activities. 
Importantly, Mana Tū is decolo-
nising in its approach to T2DM 
management. It is currently 
being tested in a two-arm 
cluster randomised controlled 
trial with Māori, Pacifi c people 
and/or those living in areas of 
high socioeconomic deprivation 
who also have poorly controlled 
diabetes (HbA1c, >65mmol/mol). 
Four hundred participants were 
recruited from 10 general prac-
tices (fi ve practices per group, 
40 participants per practice).

Results and analysis
The primary outcome is 

Change in HbA1c at 12 months’ 
post-intervention. Preliminary 

results (at nine months) show 
a between groups difference 
of 7.17mmol/mol. Secondary 
outcomes, including other 
clinical and social outcomes, as 
well as qualitative feedback on 
the decolonising aspects of the 
programme will be presented.

Conclusions
Mana Tū is an Indigenous-led 

innovative model of diabetes 
management. Early results are 
promising.
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E-consultation, a fi rst 
step to true partnership 

with primary care
P van de Weijer, J Hoogerbrug 
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Improvement, Waitematā 

District Health Board.
Aim

Accessing specialist care will 
continue to be a major chal-
lenge. This long-term study 
addresses the steps to establish 
a novel e-consultation service 
(e-consults) to improve access to 
specialist expertise and advice 
for primary care physicians 
(PCP). 

Methods
E-consults were introduced 

in 2015. Proof of concept was 
established after the pilot phase 
(June 2015 to March 2016).1 A 
second follow-up audit was 
done one year post-imple-
mentation (Sept 17–Jan 2018) 
focusing further on process 
and workfl ow, e-consultation 
templates, reduction in fi rst 
face-to-face hospital visits, the 
rate of re-referrals, patient 
safety, PCP satisfaction and 
fi nancial sustainability. 

Results
Four thousand seven hundred 

and thirty-eight referrals were 
made to the gynaecology service 
in the pilot phase (PP), and 1,038 
in the post-implementation 
phase (PIP). One thousand and 
thirteen referrals (21.4%) were 
triaged for an e-consult in PP 
and 282 (27,1%) in PIP. The 
response time was less than 
three days and facilitated by 
the use of templates. Re-re-
ferral rate (14.5%) remained 

the same. The reduction in 
face-to-face contacts was 18.2% 
in the PP and 23.9% in the PIP 
group. No death and/or acute 
admission for the same reason 
as stated in the initial referral 
occurred among the patients 
with e-consultation and none 
were later diagnosed with an 
underlying (pre) malignancy. 
PCP satisfaction was high (> 
90%). E-consultation was budget 
neutral; a decrease in revenue 
was compensated by an equal 
decrease in costs. 

Conclusion
E-consultation does provide 

rapid access to specialist advice, 
is effective at reducing the 
number of fi rst outpatient face-
to-face contacts without notable 
compromise of the quality of 
care or patient safety and is 
highly appreciated by PCPs. 
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No child should die 
for lack of oxygen: 
from Africa to the 

Pacifi c on the Teknon 
Oxygen Project
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Aim
Pneumonia is a leading 

cause of mortality in children, 
and oxygen treatment reduces 
mortality from severe pneu-
monia. However, conventional 
oxygen supply methods are 
unreliable, and oxygen is not 
available to many children in 
low- and middle-income coun-
tries. This study addressed this 
gap by developing and fi eld 
tested in The Gambia and Fiji 
oxygen supply solutions suitable 
for the realities of LMIC health 
facilities. 

Methods
A Health Needs Assessment 

identifi ed a technology gap 
preventing reliable oxygen 
supplies in Gambian hospitals. 
We used simultaneous engi-
neering to develop two 
solutions: a Power Storage (PS) 
system consisting of an oxygen 
concentrator and batteries 
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connected to mains power, and 
a Solar-Power Storage (Solar-PS) 
system (with batteries charged 
by photovoltaic panels) and 
evaluated them in facilities in 
The Gambia and Fiji to assess 
reliability, usability and costs. 

Results
The PS system delivered the 

specifi ed 82%+ oxygen concen-
tration in 100% of 1–2 weekly 
checks over 12 months, which 
was available to 100% of hypox-
aemic patients, and 100% of 
users rated ease-of-use as at 
least ‘good’ (90% very good or 
excellent). The Solar-PS system 
delivered 82%+ oxygen concen-
tration on 100% of 1–2 weekly 
checks, was available to 100% 
of patients needing oxygen, and 
100% of users rated ease-of-use 
at least very good. Costs for 
oxygen delivered from these 
systems were substantially less 
than the costs of oxygen from 
conventional cylinder supplies. 

Discussion
Although the life-saving role 

of oxygen in severe childhood 
pneumonia is clear, the techno-
logical and economic barriers to 
ensuring that it is available in 
LMICs has put oxygen into the 
‘too hard’ basket. This need no 
longer be the case. 

Conclusion
The Teknon oxygen systems 

delivered high-quality, reliable, 
cost-effi  cient oxygen in real 
LMIC contexts, and were easy 
to operate. Reliable oxygen 
supplies are realistically 
achievable in LMIC health facil-
ities like those in The Gambia 
and Fiji.
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different approaches 
to neonatal follow-up 
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Background
The post-discharge follow-up 

approach at the Special Care 
Baby Unit (SCBU) at New 
Zealand’s largest district health 
board was changed in May 2016. 
Follow-up care was changed 
from being led by paediatrician 

assigned on admission to SCBU, 
to being led by a paediatrician 
as a member of a geographical-
ly-assigned multidisciplinary 
team. 

Aim
Determine the relative risk 

of adverse outcomes in patients 
under the new follow-up 
approach. 

Methods
A retrospective cohort study 

including all cases nine months 
prior and 12 months following 
the change of approach. 
Outcomes assessed were: a) at 
least one visit to the emergency 
department (ED) and b) at least 
one paediatric ward read-
mission. Exposure and outcome 
data was objectively collected 
using anonymised hospital data 
system event logs. 

Results
In 1,048 cases, the relative 

risk of needing an ED visit, 
and needing a paediatric 
ward readmission, were 1.035 
(0.8622–1.242; p=0.7136) and 
0.998 (0.950–1.05; p=0.934), 
respectively. The relative risk 
of either outcome was 1.01 
(0.963–1.06; p=0.710). Strat-
ifi ed analysis did not show 
confounding by ethnicity, 
deprivation (NZDep2006), birth 
weight, gestational age or length 
of stay in SCBU.

Discussion
The new follow-up approach 

introduced in May 2016 is not 
associated with a statistically 
signifi cant risk for emergency 
department presentation and/
or paediatric ward readmission. 
However, effects of the new 
follow-up approach, such as 
potentially improved teamwork, 
may be better assessed through 
qualitative measures.

Pharmacist medicine 
review services in New 

Zealand – is there equity 
for Māori older adults? 

Where are we at and 
what needs to change? 

J Hikaka,1,2 R Jones,1 N Martini,1 
M Connolly,1,2 C Hughes3

1University of Auckland; 2Waitematā 
DHB; 3Queen’s University, Belfast, UK.

Introduction
Pharmacist involvement in 

medicines review and optimis-
ation services have been shown 

internationally to improve 
outcomes for older adults. New 
Zealand policy identifi es the 
need for pharmacist review 
of medicines for older adults, 
as part of a collaborative 
healthcare team. Policy is also 
underpinned by the right of 
Māori to experience equitable 
health outcomes. Further inves-
tigation is needed to understand 
whether pharmacist medicines 
review services are effective 
and responsive to the needs of 
older Māori.

Aims
Examine literature to under-

stand the effectiveness of 
pharmacist medicines review 
services in New Zealand and on 
health equity for community 
dwelling Māori older adults

Explore experiences and 
needs of Māori older adults in 
relation in medicines and medi-
cation-related services

Method
A systematic review was 

performed in accordance with 
the PRISMA-Equity statement. 
Narrative semi-structured inter-
views were conducted in Māori 
older adults from within Wait-
ematā District Health Board. 
Thematic analysis of interview 
transcripts was conducted. All 
work was undertaken within 
a kaupapa Māori framework 
which examines power relation-
ships, Māori right to participate 
in research and aims for 
positive, transformative change 
for Māori.

Results
The seven studies included in 

the review were limited in their 
ability to show effectiveness of 
the intervention and there was 
no incorporation of culturally 
appropriate frameworks into 
service design or delivery. 

Major themes generated from 
interviews included the impact 
of medicines on daily life, 
power dynamics at play in the 
medication therapy process and 
importance of shared conver-
sation in deciding treatment 
plans. Participants reported the 
desire to know more about their 
medicines and for this advice to 
come from someone with expert 
knowledge, delivered in a ‘safe’ 
place.

Conclusion
Pharmacists have a role to 

play in helping to achieve equity 

PROCEEDINGS



122 NZMJ 12 July 2019, Vol 132 No 1498
ISSN 1175-8716                 © NZMA
www.nzma.org.nz/journal

for older Māori by creating 
services that incorporate inter-
national learnings and are 
responsive to self-determined 
need of Māori.

iTui—a novel app 
improving paediatric 

assessments 
M Deva,1,2 S Howie,1,2 T Jelleyman1,2

1Waitematā District Health Board; 
2University of Auckland.

Background
Child assessments following 

child abuse are diffi  cult. Verbal 
interviews are problematic for 
several reasons (child distress, 
confusion, cognitive issues). The 
drawing- based iTui app has 
been designed to aid paedi-
atric assessments following 
child abuse. The app allows for 
shared attention, cooperative 
play and exploration of ideas by 
the child and clinician. 

Aim
To evaluate the usefulness 

and acceptance of the iTui app 
in paediatric gateway assess-
ments in Waitematā DHB.

Methods
Thirty-six participants were 

sequentially recruited from 
Waitematā DHB paediatric 
gateway assessments from July 
2017–April 2018. The app was 
used if the clinician deemed this 
suitable for family (appropriate 
age, enough iPad devices). 

A single sheet feedback form 
was completed by child and 
clinician. The child was asked 
their rating of the app using 
a number and smiley face 
scale. Clinicians were asked 
if they agreed/disagreed with 
fi ve-part statements regarding 
the usefulness and acceptability 
of the app in their assessment 
(strongly agree/agree/neither/
disagree/strongly disagree). 

Clinicians, children and 
caregivers were able to make 
additional comments on the 
form. 

Results
Children found the app 

enjoyable with an average 
rating score of 9/10. This was 
consistent with the positive free 
text comments. 

Clinicians found the app 
useful with 94% (34/36) agreeing 
or strongly aggressing with 

the statement “I found the app 
useful in my assessment”. This 
was also consistent with the 
free text feedback. There was a 
variety of useful aspects clini-
cians mentioned. Furthermore, 
most clinicians felt the children 
enjoyed using the app (35/36).

Conclusion
The iTui app has been well 

accepted by children and useful 
for clinicians in paediatric 
gateway assessments in Wait-
ematā DHB.

Child feedback in 
healthcare services: 

survey of expert 
opinion in New Zealand

C Jelleyman,1 S Mooten,2 
T Jelleyman2

1University of Auckland; 
2Child Health, Waitematā 

District Health Board. 
Background

The United Nations 
Convention on the Rights of the 
Child (UNCROC) assures “the 
right [of the child] to express…
views freely in all matters 
affecting the child, the views of 
the child being given due weight 
in accordance with the age and 
maturity of the child”. This 
implies the need for meaningful, 
age appropriate and effective 
approaches to hearing from 
children on how to improve 
their healthcare experience. Our 
aim was to investigate effective 
ways to obtain feedback from 
children about their healthcare 
experience. 

Methods
Experts and practitioners 

involved in obtaining feedback 
from children were identifi ed 
across child health, education, 
government and non-govern-
mental sectors throughout New 
Zealand. Experts were identifi ed 
through professional networks 
using a snowball method-
ology. Stratifi ed purposeful 
sampling was applied to provide 
a spectrum of critiques on 
the inquiry, how best to seek 
feedback directly from children. 
The identifi ed experts were 
surveyed using semi-structured 
interview tool, by face-to-face, 
video- or phone-conference. 
Interviews were recorded and 
free text notes compiled for 
thematic analysis. 

Results
Fifteen interviews were 

completed and analysed, 
including a mix of clinicians, 
non-clinical practitioners 
and content experts. Detailed 
reading of the interview text 
identifi ed a set of key themes; 
high-level and strongly 
consistent categories included 
the value of trust and rapport, 
importance of tailoring 
approach to the child and 
identifi ed principles for ethical 
practice with children.

Conclusion
Seeking feedback directly 

from children responds to their 
right to be heard and also to 
experience quality healthcare. 
This survey of expert opinion 
in New Zealand confi rmed 
particular considerations 
when working with children. 
The study collates national 
expertise that further supports 
the development of meaningful 
approaches to listen actively to 
the ‘child voice’ in healthcare.

Improving clinical 
pharmacology learning: 

pharmacist-led 
teaching of fi rst-year 

clinical students
A Lee,1,2 C Mysko,1,2 E Miller,1,2 L 

Chapman1,2 
1Waitematā District Health Board; 

2University of Auckland.
Background

It is well recognised junior 
doctors fi nd prescribing diffi  cult 
during their formative years.1 
They report feeling unprepared 
and express concerns about 
content on prescribing in the 
tertiary medical curriculum.2 
They make more errors than 
experienced clinicians.3 In 
New Zealand, the fi nal three 
years of medical degrees are 
placement-focused providing 
the opportunity for clinical 
workplace learning. In 2018 
a new pharmacist-led clinical 
pharmacology module was 
developed as a voluntary option 
for fourth-year students; this 
included tutorials and clinical 
attachments with pharmacists 
for students.

Aim
The aim was to improve 

clinical pharmacology 
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knowledge, skills and confi -
dence in medical students while 
creating inter-professional 
understanding. New practical 
collegial activities were intro-
duced to consolidate foundation 
knowledge, enhance prescribing 
practice and create cultural 
change through inter-profes-
sional relationship building.

Methods
Structured seminars and 

pharmacist-led attachments 
with formal sign off were intro-
duced for 2018. Changes include 
joint doctor/pharmacist-led 
prescribing tutorial, intro-
duction to e-prescribing and 
clinical pharmacy attachment 
with specifi c learning outcomes. 
Informal PDSA cycles were 
used to improve the learning 
throughout the six-month 
introductory period. Pre- and 
post-intervention evaluation 
was completed.

Results
Eighty-fi ve percent of 

students completed attachment 
(n=39). One hundred percent 
of those students agreed/
strongly agreed the tutorial 
and attachment were valuable. 
Ninety-six percent reported 
improved confi dence in skills. 
One hundred percent had better 
knowledge of sources of help.

Discussion
This is a low-cost and prac-

tical way for medical students to 
gain both explicit and implicit 
knowledge about prescribing 
and clinical pharmacology 
while building inter-profes-
sional understanding, providing 
a solid foundation for their 
remaining undergraduate years. 
Pharmacists report improved 
relationships with their 
students, facilitating improved 
prescribing rather than time 
spent on corrective actions. 

Conclusion
Clinical pharmacists are 

ideally placed to lead this 
learning as subject matter 
experts for medical students. 
Evaluation fi ndings from 
2018 will be applied to the 
2019 intake, as a continuous 
improvement cycle.
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Aim
Everyday sexism is receiving 

renewed attention. Call bells 
allow patients to summon 
assistance. Local bells depict 
a stereotypical female nurse 
fi gure. Nursing is historically a 
female role. Female doctors are 
mistaken for nurses. This study 
investigates the imagery on call 
bells, as a potential example 
of reinforcing stereotypes and 
contributing to a misogynistic 
culture.   

Method
A descriptive study of hospital 

equipment using snowball 
methodology. Data collection via 
professional contacts on social 
media. Contacts were requested 
to provide call bells photo plus 
location without patient or staff 
information. Eight-week data 
collection without geographical 
restriction. Data collected 
included symbol type, manufac-
turer, ongoing availability and 
location.

Results
Fifty-six responses from 43 

hospitals in eight different coun-
tries (Table 1). None excluded. 

It was not consistently 
possible to identify manufac-
turers. Where possible, checks 
were made to ensure the same 
device is still available to 
purchase.

Discussion
The majority of call bells 

(67%) used either female images 
or nursing cap images, which 
are strongly associated with 
female nurses. This is a signif-
icant fi nding:

• Nurses are not all female 
• Nurses do not usually 

wear dresses and caps 
• Reinforcing this 

stereotype is 
commonplace 

• Call bell symbols are 
not a clinical priority 
but their symbols refl ect 
ingrained cultural 
misogyny 

• Changing this stereotype 
will require designers, 
manufacturers, 
suppliers, buyers and 
users to challenge the 
existing model.

Conclusion
Call bell symbols are an 

example of everyday sexism in 
healthcare. They reveal bias in 
design, manufacture and supply 
of equipment. While call bells 
may be a very small part of 
healthcare, they are indicative 
of a much wider proble m. 

Table 1:

Image Number 
(%)

Gender neutral, 
eg, red cross

9 (16)

Female figure, eg, 
figure in dress

16 (29)

Nursing cap/head 21 (38)

Other inc. button 
only device

10 (18)

Total 56
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