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A three-way comparison of glycated haemoglobin: are results 
from the three platforms interchangeable?

Samarina MA Musaad, George Chan, Campbell Kyle
Genetic variants in haemoglobin are becoming more common in New Zealand as the popu-
lation becomes more ethnically diverse. Such variants can potentially affect the analysis and 
interpretation of glycated haemoglobin (HbA1c), a key test in the diagnosis and monitoring 
of diabetes, when different laboratory methods are used. We therefore studied the compara-
bility of laboratory results using three different methods in a sample of patients with one or 
more haemoglobin genetic variants. Our analysis showed that the three methods studied gave 
very similar results in this group, facilitating commutability of results between New Zealand 
laboratories when managing patients. 

A survey of the NP workforce in primary healthcare settings in 
New Zealand

Sue Adams, Michal Boyd, Jenny Carryer, Corinne Bareham, Tim Tenbensel
The survey described the demographics, distribution, clinical settings, and employment 
arrangements of the nurse practitioner workforce in primary healthcare settings. It was 
completed by 160 nurse practitioners (of an estimated 224). Nurse practitioners are expert 
nurses with advanced education and clinical training authorised to assess, diagnose and 
prescribe medications, in a similar way as general practitioners. The results showed that the 
nurse practitioner workforce offers stability and fl exibility across multiple clinical settings in 
primary healthcare and provides a potential solution to the general practitioner workforce 
shortage. 

Associations between childhood cancer treatment and tooth 
agenesis

Matthew Shum, Erin Mahoney, Kate Naysmith, Yaso Ramadas, Manisha Narsinh, 
Heather Anderson, Arun Natarajan, Elizabeth Hitchings, Rob Corbett, Scott Macfarlane
Children in New Zealand who undergo treatment for cancer (which may include chemo-
therapy, head and neck radiation therapy (HNRT), and stem cell therapy (SCT)) experience 
more dental agenesis (missing teeth), microdontia (small teeth) and root abnormalities than 
those in the general population. Certain chemotherapy drugs, HNRT and SCT were correlated 
with more missing teeth. In New Zealand, all children are provided with funded dental 
treatment including restorations and preventive treatment up until the age of 18 years. 
However, the lack of funding for oral rehabilitation including complex restorative, ortho-
dontic treatment and oral surgery could result in a signifi cant fi nancial burden for long-term 
childhood cancer survivors and their families. Therefore, inequitable access to oral reha-
bilitation for this patient group argues for a mechanism for consistent improved access to 
publicly funded dental care across district health boards in New Zealand. 

SUMMARIES
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Sexual assault experiences of university students and disclosure 
to health professionals and others

Melanie A Beres, Zoran Stojanov, Katie Graham, Gareth J Treharne
A new study has investigated student experiences of sexual assault at a New Zealand university 
and found few survivors disclose their experience to health professionals or support services. 
The study involved a sample of 1,540 students, who completed an online survey about their 
experiences, and whether they had reported it to a health professional or support service. 
The study found 28% of survey respondents, or 431 students mostly between 18–23 years 
old, recorded experiencing some form of sexual assault in their time as a student. Across 
556 distinct incidents, 178 had told no one about the specifi c incident, while 179 had told one 
supporter and 42 (7.6%) had told a health professional. The results are consistent with inter-
national research on sexual assault on university campuses.

Turning on a dime—pre- and post-COVID-19 consultation 
patterns in an urban general practice

Carol Atmore, Tim Stokes 
In this study we looked at how patients consulted with their general practice in one city-based 
general practice during the fi rst two weeks of Level 4 COVID-19 lockdown, and compared it to 
the same fortnight period of the previous year. While similar numbers of patients consulted 
with the practice in both years, there was a large difference in how patients consulted with 
their general practice. During the COVID-19 lockdown, eight in 10 patient contacts where 
done via telephone, whereas in 2019 only three in 10 contacts were by phone, with the rest 
being in-person at the practice. Most acute illnesses, accident-related and long-term health 
condition-related consultations were able to be provided by phone, but most prevention-re-
lated consultations, such as immunisations, needed to be face-to-face. Repeating this study 
and involving more practices would be useful to track these trends as COVID-19 continues 
and beyond. 

New Zealand may � nally get funded access to diabetes drugs 
which reduce cardiovascular events and progression of kidney 

disease: an audit of proposed PHARMAC criteria compared 
with international guidelines 

Moritz Vitz, Bridget Moss, Hannah Ward, Poonam Soma, Jacob Isichei-Kizito, 
Rosemary Hall, Jeremy Krebs

Two new classes of medication for the management of type 2 diabetes, the Sodium-Glucose 
Cotransporter-2 (SGLT-2) inhibitors and Glucagon-like Peptide-1 (GLP-1) Agonists are medica-
tions shown to reduce cardiovascular events and slow decline in kidney function in people 
with type 2 diabetes. They are recommended for many people as the next medications after 
metformin by the American Diabetes Association (ADA) and European Association for the 
Study of Diabetes (EASD). PHARMAC have proposed criteria for funding in New Zealand. This 
clinical audit compares which patients would be eligible for treatment under each criterion. 
Under PHARMAC criteria 34.4% patients would be eligible for funded access compared with 
27.2% by the 2018 ADA/EASD criteria and 48.2% by the revised 2020 ADA/EASD criteria. The 
proposed PHARMAC criteria will give access to these important drugs to those people with 
type 2 diabetes who will likely benefi t the most. 
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Prostate cancer screening in New Zealand: lessons from the 
past to shape the future in the light of changing evidence

Bashar Matti, Kamran Zargar-Shoshtari
Routine screening or testing for prostate cancer in all men is currently not recommended in 
New Zealand. In this paper, we reviewed the relevant local and international data on this 
topic. We found that current approach to prostate cancer screening is largely outdated and 
associated with signifi cant ethnic and socioeconomic disparities. Therefore, we urge the 
policy makers to re-evaluate this aspect and assure that every Kiwi man has the best possible 
understanding and access to prostate cancer screening in the future.

The clinical toxicology of cannabis
Leo J Schep, Robin J Slaughter, Paul Glue, Paul Gee

Use of cannabis (taken either orally or by inhalation) can lead to sedation, euphoria and relax-
ation. Adverse effects may include unease, hallucinations and the loss of full control of bodily 
movements (thereby increasing the risk of motor vehicle accidents) and, notably in children, 
coma and seizures. Long-term use has been associated with a range of psychiatric conditions. 
THC, the principal psychoactive component of cannabis, only remains in the blood for hours 
after use before the metabolised product partitions into the fat, from where it leaches out and 
can be detected in urine for weeks after use; this forms the basis for workplace drug testing. 
Treatment for acute intoxication mainly consists of appropriate supportive care, though 
children are more susceptible and therefore may require additional medical treatment for 
severe symptoms.

SUMMARIES
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 The Cannabis Referendum: 
why a yes vote offers a net 

gain for public health
Sam McBride, Papaarangi Reid, Louise Signal, Michael G Baker

The Cannabis Referendum provides an 
opportunity for New Zealand to take 
another step towards the wider goal 

of minimising the harms of drug use in this 
country. Here we summarise why evidence 
and public health considerations support a 
yes vote in the Referendum.

The Prime Minister’s Chief Science 
Adviser recently released an overview of 
the academic research on the impacts of 
cannabis legalisation overseas, and what 
it might mean for New Zealand.1 This 
summary adds a valuable new source of 
information for those unsure how to vote in 
the upcoming Cannabis Referendum. 

But what the overview does not do is 
examine how the Cannabis Legalisation and 
Control Bill has been carefully crafted with 
public health and social justice outcomes 
in mind. If the Referendum is successful, it 
will result in public health legislation with 
world-leading goals and aspirations that 
could serve as a model for other countries.

Cannabis from a public health 
perspective in New Zealand: where 
are we now?

Cannabis is New Zealand’s most 
commonly used illicit drug, with the latest 
New Zealand Health Survey fi gures indi-
cating 15%, or 590,000 adults, used cannabis 
in the past 12 months.2

The Christchurch longitudinal study found 
76.7% of participants had tried cannabis by 
the time they were 25.3

Use is heaviest in the group aged 15-24,2

and those aged under 25 are also the group 
most at risk of adverse health outcomes 
from cannabis use.4 While cannabis use is 
not harmful for most and can be benefi cial 
for some, outcomes depend on who is using 
it, what they are using it for, and how often. 
Negative health impacts, such as psychotic 

illness, are experienced by a small minority, 
but can be serious, and disproportionately 
affect Māori.5

Health harms are experienced predomi-
nantly by those who start using young, use 
heavily and frequently, use high potency 
products and/or have a history of psychosis 
in the family.6 These are the population 
groups public health interventions must 
focus on if reducing harm is a serious goal: 
prohibition is not an adequate model to 
ensure that happens.

Crucially, the Chief Science Advisor’s 
summary highlighted that prohibition does 
not achieve the goal of reducing cannabis 
use by those who are unlucky enough to 
be caught, noting that 95% of people who 
were convicted of a cannabis-related offence 
continued to use at the same or an increased 
level following arrest.7 This fi nding ties in 
with European research that found no clear 
association between the level of penalty 
applying to illicit cannabis use, and overall 
use rates.8

Our cannabis laws are not only inef-
fective—they are directly harmful to those 
who fall foul of them. Several thousand New 
Zealanders each year receive a conviction 
for cannabis-related offences, with impli-
cations for employment, travel, education, 
future earnings and mental health. More 
than half of these convictions are for 
low-level offences such as possession or use 
of cannabis, and those affected are dispro-
portionately young and/or Māori.9

The Chief Science Advisor’s summary 
points out that Māori have borne both 
the brunt of biased enforcement and the 
negative health effects of cannabis being 
illegal. For example, Māori are three times 
more likely to be arrested and convicted of 
a cannabis-related crime than non-Māori 
with the same level of use. Māori are almost 

EDITORIAL
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twice as likely as non-Māori to go to court 
over a fi rst offence and nearly seven times 
more likely to be charged. They are also 
more likely to suffer harm from cannabis 
use and less likely to be able to access 
health treatment.5

This fall-out from our drug laws is a high 
and inequitable price to pay for a policy that 
is not effective at reducing harmful use.

How does the Bill promote public 
health, especially compared with 
alcohol and tobacco regulatory 
approaches?

The model of cannabis legalisation 
proposed is not aimed at creating a new 
market, or encouraging people to use. In 
fact, one of the goals of the legislation is to 
reduce cannabis use over time. 

Under prohibition we have very limited 
tools at our disposal to impact public health 
outcomes. Putting in place a strictly regu-
lated legal market means a range of policy 
levers can be employed, targeting specifi c 
health and social outcomes. Measures to 
contain use include setting price limits and 
potency limits, making rules around pack-
aging and age limits, taxing sales, and setting 
aside a levy to fund health interventions. 
Such an approach has been very successful 
at halving the rates of tobacco use in New 
Zealand over the past two decades.2,10

Meanwhile, yearly cannabis use preva-
lence, which remains unregulated, nearly 
doubled from 8% to 15% between 2011 and 
2019.2

The proposed Bill has been drafted 
following the known evidence about 
what works to reduce use and to reduce 
harm from recreational drug use, and it 
remedies the mistakes that have histori-
cally been made in the regulation of tobacco 
and alcohol—such as normalising use by 
allowing advertisers to saturate airwaves 
and sports fi elds. Some of the key points of 
comparison are set out in Table 1.

The Bill also guarantees product quality by 
ensuring all products are tested for contami-
nants, and that ingredients are standardised 
and labelled—a simple public health 
intervention that is not possible under 
prohibition.

Legalising would have an immediate 
effect on criminal justice outcomes. Māori 
advocates pushed hard last year to ensure 
that the Cannabis Legalisation and Control 
Bill would not replace one set of criminal 
penalties with another. That goal has largely 
been achieved, with most penalties—for 
example for using in a prohibited area 
or carrying more than 14g—being civil 
rather than criminal. Such a penalty would 
function like a speeding ticket: no one 
wants to get one and people change their 

Table 1: Comparison of regulatory models for substances in New Zealand.11

Tobacco Alcohol Cannabis

Purchase age 18 18 20

Advertising and sponsorship No Yes No 

Purchase limit No No Yes (14g/day)

Retail licence No Yes Yes

Limits on psychoactive ingredient No No Yes 

Limits on home grow/brew No No Yes

Online sales Yes Yes No

Dedicated regulatory body No No Yes

Use in public Yes (aside from 
Smokefree areas)

Yes (aside from 
liquor ban areas)

No

Density rules for retail locations set by 
central body

No No Yes

EDITORIAL
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behaviour to avoid one, but getting one 
usually has limited lifelong impact.

The Bill also encourages help-seeking for 
cannabis-related health issues. The Chief 
Science Advisor’s report notes that people 
who need help managing their cannabis use 
are not seeking it, and there is not enough 
help available. The situation is particularly 
dire for Māori.5

The Bill puts aside a levy from sales to 
support help-seeking services. A dedicated 
regulatory body called the Cannabis Regu-
latory Authority will be required to develop 
a harm reduction strategy and ensure this 
is implemented. It will cover prevention, 
education and treatment, and civil society 
will have input through the establishment 
of a Cannabis Advisory Committee. The 
Committee will act as a watchdog of the 
regulatory authority, and is required to 
include iwi and Māori representation in its 
membership.

It is appropriate to consider the potential 
for legal access to cannabis to increase harms 
to New Zealand society. Legalisation in 
other jurisdictions has been associated with 
increased use of cannabis by adults, though 
not by youth.12 This increase has the potential 
to result in greater harms from cannabis, 
including higher rates of accidents, poor 
mental health outcomes, and dependency. 

However, the Bill provides a framework 
to reduce these harms through an 

evidence-informed policy framework. 
This situation contrasts sharply with the 
current unregulated environment. It will 
be imperative to contain industry and 
ensure that the intent of the Act remains 
that of improving public health rather than 
providing fi nancial benefi ts. 

Conclusions
The Cannabis Referendum is a once in a 

generation opportunity to place evidence-in-
formed controls around a substance that 
is widely used and unregulated. A yes vote 
is not a vote in support of cannabis—it is 
a vote in support of placing public health 
controls around a substance that is currently 
left to the black market to manage. 

Legalisation will not eliminate all harm 
from cannabis use—many of the harms we 
see currently will continue. Some benefi ts, 
such as reducing the size of the black 
market, will take time to have an effect. 
However, the Bill provides a coherent 
approach to containing harms. 

There is a risk of unpredicted outcomes in 
every public health intervention. However, 
the risks of continuing with the status quo 
are known, and we do not think they are 
acceptable. Responsible legal regulation 
means tackling harmful use, and reducing 
the criminal, social and health impacts for 
Māori. A yes vote is a vote for health, not 
handcuffs.
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Healing or harming: the 
prostate cancer dichotomy

Amir Zarrabi, Stephen Mark

For decades, the optimal management 
of men with prostate cancer has divid-
ed the international urological com-

munity. Prostate cancer remains the most 
expensive cancer in the New Zealand health-
care system, the most commonly diagnosed 
with around 4,000 new cases per year, and 
a common cause of death. Ultimately, the 
vast variability in clinical expression and 
progression of prostate cancer as a disease, 
combined with the potential morbidity as-
sociated with treatment, has proven to be a 
conundrum to which the unequivocal truth 
is yet to be uncovered. 

The morale among clinicians and scientists 
was high when the prostate specifi c antigen 
(PSA) blood test was discovered in 1979 and 
urologists worldwide started using it as a 
“test for prostate cancer”. However, PSA 
turned out not to be the panacea that we 
were expecting for screening and diagnosing 
prostate cancer. Features of a so-called ideal 
screening test are often cited: 

• The diagnostic/screening test should 
have a high sensitivity and specifi city. 

• The disease being screened for should 
have a high prevalence and signifi cant 
morbidity and/or mortality and also 
have a long latent (pre-clinical) phase. 

• Treatment for the disease should be 
available and curative, or signifi cantly 
palliative. Side-effects of diagnosis 
and treatment should be minimal. 

• Cost-benefi t ratio of screening and 
treatment should be favorable, ie, 
minimal cost, maximal benefi t, 
therefore high value.

In the topical article authored by Matti 
and Zargar-Shoshtari,1 the authors clearly 
state the evidence around prostate cancer 
screening has shifted. We in New Zealand 
need to rethink our advice in this area. 
A national prostate cancer screening 
programme would require considerable 

resources, standard simple advice and 
access to diagnostic investigations.

Population-based screening is where a 
screening test is offered systematically to all 
individuals in a defi ned target group within 
a framework of agreed policy, protocols, 
quality management, monitoring and 
evaluated through a quality improvement 
framework.2 While the European Associ-
ation of Urology (EAU) is currently driving 
the planned implementation of coordinated 
prostate cancer screening programmes in 
European countries,3 establishing such a 
programme in other countries including 
New Zealand, will require the development 
of individualised models based on local 
health systems, improved resources and 
infrastructure in contemporary diagnostics 
and treatments. 

Pensive planning will be required to 
construct the optimal prostate cancer 
screening cascade so that we do not miss the 
mark, as the line between benefi t and harm 
to our patients is indeed a thin one. The fi rst 
area of refi nement is determining who the 
population is to be screened by using risk 
stratifi cation; in the case of prostate cancer 
this is based primarily on age and family 
history and ethnicity. There is good inter-
national evidence that such a systematic 
screening for prostate cancer may reduce 
sociodemographic health inequity.4,5 This is a 
lucrative prospect to us as urologists in New 
Zealand, where we are still trying to map out 
the exact interplay of factors that contribute 
to Māori men having a higher prostate 
cancer mortality but a lower diagnosis rate.6

In fact, Māori men have the highest 
mortality rate from prostate cancer among 
all indigenous New Zealand populations. In 
an attempt to explain this, various factors 
have been studied; these include among 
others socioeconomic disparities, demo-
graphics, access to healthcare, diet, body 
mass index and differences in treatment 
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modalities.7,8 Regrettably, current research 
fi ndings still leave us with a signifi cant and 
unexplained gap in outcomes and survival 
in Māori men with prostate cancer when 
compared to their fellow New Zealanders 
of European descent. When designing a 
nationwide, population-based screening 
programme for prostate cancer it would 
be imperative to ensure that not only the 
known inequities are factored into the 
screening cascade, but also that the as 
yet unexplored causative factors in this 
population group—one of which being 
genetic risk factors—are adequately inves-
tigated through prudently designed genetic 
research studies.9

If the threshold for prostate cancer 
screening is met, the next step of the 
screening cascade is the digital rectal exam 
(DRE) and PSA test, the optimal frequency 
of which is to be determined. Currently DRE 
and PSA testing in asymptomatic men in 
New Zealand is sporadic, dependent on the 
patient or GP instigating this investigation. 
Māori men may have a cultural barrier to 
such a pathway due to the low tolerance of 
a DRE. Based on this current New Zealand 
case fi nding scenario, there is an unequal 
testing regimen in our population. A 
well supported, standardised screening 
programme with a clear message to patients 
and GPs, plus accurately collected data, 
would improve the prostate cancer diag-
nosis to all men, including those men not 
currently tested. 

A prostate biopsy is required for a diag-
nosis of prostate cancer. Outpatient local 
anaesthetic trans rectal biopsy is a standard 
of care. Trans-perineal prostate biopsy 
under general local anaesthetic is increas-
ingly being undertaken due to improved 
diagnostic accuracy and reduced sepsis.10,11

In recent years an additional aid to the 
diagnosis of prostate cancer is multi-para-
metric Magnetic Resonance Imaging 
(mpMRI).12 MRI scanning is not consis-
tently available in New Zealand due to 
cost and availability. MRI can create 
images that show the relative presence 
of prostate cancer, using a PI-RADS scale 
1–5 (Prostate Imaging, Reporting and Data 
System). Pi-RADS 1–3 low risk 10–20% 
likelihood cancer, PI-RADS 4,5 60–90% 
risk, and allowing a targeted biopsy. A 
standard of care in the NHS is an MRI prior 

to consideration of a prostate biopsy, yet 
this investigation is only undertaken in 
a small number of men before biopsy in 
New Zealand. Up to 40% of men may delay 
or avoid a prostate biopsy with a negative 
MRI.12The ultimate aim of clinical workup 
which will follow a positive test is to 
determine the aggressiveness and extent of 
disease. In New Zealand approximately 40% 
of men have low risk of disease, the majority 
undergoing active surveillance to lower the 
risk of treatment-related morbidity. Surgical 
treatment is the commonest treatment in 
intermediate and high-risk localised disease, 
with the majority as an open retropubic 
procedure. Internationally, robotic prosta-
tectomy is the standard of care with over 
60% of men in Australia and over 80% of 
men treated this way in the NHS. Robotic 
prostate surgery is not available in the 
public system in New Zealand. 

While we as clinicians often fi nd it 
challenging to navigate the ever-changing 
landscape of this disease with many aspects 
still uncharted, we should not lose sight 
of the thousands of men who are cured 
of prostate cancer every year through 
early detection, effi  cient multidisciplinary 
decision-making and appropriate locally 
delivered treatment. 

Comprehensive cancer registries play an 
important role in determining the value 
of cancer treatment . The New Zealand 
National Prostate Cancer Outcomes Registry, 
funded by a Movember grant, is helping 
to understand and improve the outcomes 
of men diagnosed with prostate cancer. 
Prostate Cancer Outcomes Australia and 
New Zealand (PCORANZ) was instigated 
in 2016 and is currently collecting demo-
graphic, diagnostic, treatment and patient 
outcomes.13 Over 90% of New Zealand 
public hospital patient data is collected and 
now being reported back to clinicians and 
hospitals in standard six-monthly reports. 
These reports drive quality improvement 
and may highlight variance in care. 

While frameworks exist to deal with 
the general design and implementation 
of national screening programmes,14

addressing the elephant in the room of 
who will foot the bill in New Zealand for 
this grand plan is a more challenging task. 
Apart from the cost of increased volumes 
of PSA-tests, the subsequent impact on 
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resources, including human resources, 
will need to be factored in. However, in 
monetary terms it is simply a matter of 
investing in modestly increased costs at 
the early stages of the cancer journey in 
order to avoid the eye-watering (alternative 
budget-crippling) costs often associated 
with the treatment of the advanced stages 
of prostate cancer. PSA tests are relatively 
inexpensive even if they need to be repeated 
numerous times in a patient’s lifetime. Even 
if combined with the costs of a multi-para-
metric MRI scan it is still considerably 
cheaper than the treatment of advanced and 

metastatic disease, the latter of which only 
marginally improves survival.15 While the 
costs of robot-assisted radical prostatectomy 
rarely exceed US$17,000 per patient, the 
costs for the management of patients with 
metastatic, castration-resistant prostate 
cancer can be up to US$350,000 during a 
patient’s lifetime.16 In addition to the cost 
saving associated with early detection of 
prostate cancer, the surgical outcomes and 
post-treatment quality of life and length of 
life of our patients are superior when their 
tumours are treated in the earlier stages of 
the disease.
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A three-way comparison 
of glycated haemoglobin: 
are results from the three 

platforms interchangeable? 
Samarina MA Musaad, George Chan, Campbell Kyle

HbA1c is HbA that is glycated at the 
N-terminal valine of one or both of 
the beta chains. Glucose can also 

attach to other amino acids, but HbA1c 
constitutes the majority of the glycated Hb 
forms and is the one used for the diagnosis 
and monitoring of diabetes since 2011.1

From a clinician’s perspective it is import-
ant to understand the differences, if any, 
between results produced by different 
methods and laboratories. These differ-
ences will dictate whether results from 
different laboratories produce clinically 
comparable results and can be used inter-
changeably for screening, diagnosis and 
monitoring of diabetes. If so, they can be 
displayed and interpreted cumulatively to 
show trends in guiding management.

HbA1c measurement was standardised 
in 2001 by the International Federation 
for Clinical Chemistry (IFCC), resulting in 
marked improvement in inter-assay and 
inter-laboratory performance and clinical 
utility.2 Furthermore, the US National 
Glycohemoglobin Standardisation Program 
(NGSP) and the IFCC set out quality targets 
to assist manufacturers, external quality 
assurance (EQA) programmes and labora-
tories with accuracy and precision goals for 
their assays.3,4

Laboratories choose an assay based 
on many factors, including clinical and 
technical performance, workfl ow and 
cost-effectiveness. Having different HbA1c 
assays in a region has its advantages and 
disadvantages and is common. From an 

ABSTRACT
AIMS: To determine whether glycated haemoglobin (HbA1c) results from three commonly used platforms can 
be interpreted cumulatively and used interchangeably in individuals with common haemoglobinopathies. 
A secondary goal was to assess the relationship between HbA1c concentrations, and haemoglobin and 
mean corpuscular volume in this population.

METHODS: One hundred and forty-five samples, mostly with haemoglobinopathies, were tested by each of: 
Roche Gen.3 Cobas c513, Capillarys 2 Flex-Piercing and Bio-Rad D-100 platforms. Statistical comparisons 
and limits of performance based on biological variation, international recommendations, and local 
diagnostic cut-o� s were drawn upon to determine comparability of results.

RESULTS: Inter-platform measurements were not significantly di� erent for the large majority of results. The 
four HbA1c results that showed maximum discrepancy between triplicates had the following abnormalities: 
heterozygous haemoglobin S/ beta thalassemia, heterozygous haemoglobin S/ alpha thalassemia, beta 
thalassemia trait and alpha thalassemia trait. Six triplicates of results in the thalassemia groups (7.5% of 
thalassemia samples) had levels that misclassified patients’ glycaemic status. There was no correlation 
between HbA1c concentration and mean corpuscular volume, and a weak negative correlation between 
HbA1c concentration and haemoglobin concentration. 

CONCLUSION: HbA1c concentrations measured by Cobas c513, Capillarys 2 Flex-Piercing and the Bio-Rad 
D-100 were found to be comparable in the large majority of samples. While discordance was due to assay 
imprecision in some cases, in others no biological or analytical explanation could be found. 
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analytical perspective, differences between 
assays and laboratories are inevitable 
and can be explained by the difference in 
measurement methodology, the inherent 
imprecision and bias associated with 
individual assays, and changes in lots of 
reagents and calibrators for all assays. 
While standardisation and quality targets 
have improved the quality of results and 
inter-assay comparability, there can still 
be differences between assays that can 
preclude interchangeability, especially in 
certain patient groups. 

Differences between HbA1c assays can 
be accentuated, or appear exclusively, in 
the presence of haemoglobinopathies, the 
existence of which the laboratory, clinician 
or even the patient in some cases, may not 
be aware of. Haemoglobinopathy is the term 
used for congenital abnormalities of haemo-
globin (Hb) covering both Hb production 
abnormalities, ie, thalassaemia, and struc-
tural Hb variants. These discrepancies or 
interferences are due to the different ways 
the measurement methodology interacts 
with the abnormal haemoglobin molecule 
in the case of structural variants, eg, sickle 
cell Hb (HbS) in which the glutamic acid 
amino acid in position six of the beta chain 
is replaced with valine.5 On the other hand, 
in case of a production abnormality, eg, beta 
thalassemia in which there is reduction 
in the formation of the beta chain due 
to mutations, deletions or insertions, the 
interference is related to the quantitative 
reduction in beta chains and associated 
increase in the proportion of more primal 
Hb forms like foetal Hb (HbF). The latter 
is composed of two alpha and two gamma 
chains. Large quantities of HbF are known 
to affect several assays.6

Red blood cell (RBC) volume, measured as 
the mean corpuscular volume (MCV), is also 
reported to infl uence the rate of glycation 
of Hb.7 The smaller the volume, eg, iron 
defi ciency anaemia, the larger the surface-
area-to-volume ratio, which increases the 
proportion of glycated Hb. Furthermore, 
nutritional iron defi ciency is associated with 
higher HbA1c levels through an effect on the 
glycoxidation process itself. 8–10

The effect of haemoglobinopathies on 
measurement and interpretation of HbA1c 
is a matter of clinical concern because of 
the increasingly diverse ethnicities in New 

Zealand, including from the Pacifi c, Middle 
East, and parts of Asia where the frequency 
of certain haemoglobinopathies is greatly 
increased.11

Methods
One hundred and fi fty-four (154) samples 

sourced from the community labo-
ratory in Auckland (Labtests) were tested 
between September 2017 and August 2018. 
Samples chosen were residual ethylenedi-
aminetetraacetic acid (EDTA) samples for 
which a HbA1c had been requested, and 
were either known to have a haemoglob-
inopathy as documented in the laboratory 
database, or on which a haemoglobinopathy 
screen had been requested on the basis of 
clinical or laboratory suspicion. Reasons may 
include a relevant family history, otherwise 
unexplained anaemia, unexplained low 
mean corpuscular haemoglobin (MCH) or 
MCV, or an apparent discrepancy between 
blood glucose and HbA1c concentrations.

HbA1c (requested by the clinician) 
was tested on the day of collection in the 
community laboratory. Aliquots were made 
and forwarded to two other (hospital) labora-
tories for HbA1c testing. If not tested on the 
same day, the other laboratories stored the 
samples at 4oC until tested within the week. 

HbA1c in the community laboratory 
was tested on a Roche Gen.3 Cobas c513 
(Germany) immunoassay (IA) platform. 
The second laboratory tested HbA1c by 
capillary zone electrophoresis (CZE) using 
the Capillarys 2 Flex-Piercing (Sebia, France) 
platform and the third laboratory tested 
HbA1c by ion exchange chromatography 
(IEC) on the Bio-Rad D-100 (California) 
platform. These three methods are named 
IA, CZE and IEC hereon. All three assays are 
traceable to the IFCC and NGSP reference 
methods. Coeffi  cients of variation (CV), a 
measure of precision of an assay, at the time 
of testing were as follows: 3.9% and 2% at 
34mmol/mol and 78mmol/mol respectively 
for the IA; 3% at both HbA1c levels for CZE; 
and 2.1% and 1.4% at 34mmol/mol and 
81mmol/mol respectively for IEC. 

All three methods use potassium EDTA, 
the preservative used in all samples in this 
study. All three laboratories are accredited 
to ISO15189 standard by International 
Accreditation New Zealand.
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During the study period there were, 
depending on the assay, approximately 2–10 
lots of calibrators, 3–4 lots of quality control 
material, and 1–6 lots of reagents used. 

Samples from children (less than 18 
years old) and from pregnant women were 
excluded. Apart from basic demographics 
(age, sex), the state of diabetes, MCV and Hb 
at the time of the study, other clinical details 
were not sought. Therefore individuals with 
haematological malignancies, chronic illness 
or other conditions that may affect the RBC 
lifespan or haematological parameters were 
not excluded. 

Concordance between methods was 
assessed using non-parametric Pass-
ing-Bablok regression analysis and 
Bland-Altman difference plots for all results. 
Passing-Bablok was chosen because it allows 
for imprecision in both comparators (x and 
y). The regression equation y=a+bx was used 
to interpret the relation between the two 
relevant assays. A 95% confi dence interval 
(CI) containing 0 for the intercept a, and 1 
for the slope b indicates statistical compa-
rability within the measured concentration 
range. A 95% CI that does not include 0 for a, 
and 1 for b indicates a systematic difference 
and proportional bias respectively.

Bland-Altman difference plots evaluate 
bias between the mean differences and 
estimate an agreement interval within 
which 95% of the differences between the 
two relevant methods fall. 

For the two largest groups of haemoglo-
binopathies, beta thalassaemia trait (BT) 
and alpha thalassaemia trait (AT), three 
more methods were used, namely: the 
Royal College of Pathologists of Australasia’s 
Quality Assurance Programme (RCPA-QAP) 
allowable limits of performance (ALP) for 
HbA1c based on biological variation,12 the 
change in HbA1c concentration (mmol/mol) 
that is considered clinically signifi cant,13 and 
whether the difference between results can 
cause misclassifi cation of an individual as 
diabetic or prediabetic according to current 
New Zealand guidelines diagnostic cut-offs.1

Assessing the median of triplicate results 
against the RCPA-QAP ALP was considered 
a mathematically useful way of assessing 
concordance since the RCPA-QAP is used by 
many local and Australasian laboratories. 
None of the three methods was considered 

a reference method and no assumption of 
accuracy was made. 

The relation between HbA1c and Hb and 
MCV was assessed using correlation scatter 
plots and the correlation coeffi  cient r to 
determine the strength of the correlation, or 
lack of. 

Ethics
Ethics approval was not needed because 

this study was for laboratory quality 
assurance purposes only on the assay 
originally requested, and patients were 
anonymised.14

Statistical analysis
MEDCAL statistical software, MedCal 

software Ltd. version 19, was used to 
compare the three methods for HbA1c 
measurement with Passing-Bablok and 
Bland-Altman analyses, and for correlation 
analysis for the relation between HbA1c, 
and Hb and MCV.

Results
A total of 154 samples were tested, of 

which nine were subsequently excluded: 
three patients were pregnant, two were 
children, two patients did not have data on 
MCV and Hb, one sample was repeated and 
one result was lost. A total of 145 samples 
from 145 patients were included in the fi nal 
analysis, which included 82 (56%) females. 
Ages ranged from 18 to 86 years. There 
were 44 individuals with known diabetes 
mellitus. Table 1 summarises the number 
of samples for the haemoglobinopathies 
found in the study. Twenty-fi ve samples did 
not show an apparent abnormality (NAA) 
based on the HbH inclusion body test used 
in our institution. The latter is a phenotypic 
test for alpha thalassaemia and cannot 
exclude a single or two gene deletion alpha 
thalassaemia. 

Figures 1a to 3b summarise the correlation 
and differences between the three platforms 
for all results.

There was only one patient with HbS/ 
beta thalassemia in the study. The patient 
had recurrent sickle cell crises and regular 
blood transfusions. However, the same 
blood sample was tested by the three plat-
forms in this study. Table 2 summarises 
HbA1c levels for the four most discordant 
results in the study.
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Results for beta thalassemia trait 
and alpha thalassemia trait

The RCPA-QAP ALP for HbA1c are +/-4 up 
to 45mmol/mol and 8% for levels higher 
than 45mmol/mol.12 These ALPs were used 
to estimate concordance between the three 
assays for alpha thalassemia trait (AT) (42 
samples) and beta thalassemia trait (BT) (38 
samples) groups using the median of the 
triplicates as true value. For the majority 
of triplicates the measured values fell 
within the range for the median that was 
based on RCPA-QAP ALP, and the maximum 
difference between the measured values 
would not have misclassifi ed glycaemic 
status. Table 3 summarises results for the 
discordant results. 

Six of a total of 80 samples with thalas-
semia (7.5%) had discrepant results that 
could misclassify glycaemic status.

Results for the relation between 
HbA1c concentration, and 
mean corpuscular volume and 
haemoglobin

MCV and Hb concentration for 131 indi-
viduals were available for analysis. The 

Table 1: Haemoglobinopathy fi ndings in increas-
ing order of frequency.

Haemoglobinopathy Number

AT (1 or 2 gene deletion) 42

BT 38

NAA 25

N 21

Heterozygous HbE 7

Heterozygous HbD 2

HBT 2

HbS/alpha thalassemia 2

Other* 1 each (total 6)

Total 145

BT: beta thalassemia trait; AT: alpha thalassemia 
trait; NAA: no apparent abnormality- cannot exclude 
one or two gene deletion alpha thalassemia; 
N: normal haemoglobinopathy screen; HbE: 
haemoglobin E; HbD: haemoglobin D; HbS: 
haemoglobin S; HBT: homozygous beta thalassemia; 
*other: Heterozygous HbS, HbS/ beta thalassemia, 
alpha thalassemia /HbE trait, Haemoglobin H (HbH) 
disease, hereditary persistent HbF, and heterozygous 
haemoglobin C (HbC).

Figure 1a: Correlation between capillary zone electrophoresis (CZE) and ion exchange chromatography 
(IEC).

The 95% CI for the intercept a (-1.50) is -3.17–1.0, and for the slope b (1.05) is 1.0–1.2. This correlation indicates 
statistical comparability between CZE and IEC within the measured concentration range.
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Figure 2a: Correlation between capillary zone electrophoresis (CZE) and immunoassay (IA).

The 95% CI for the intercept a (0.0) was -1.99–1.0 and for the slope b (1.0) was 1.0–1.05 indicating statistical 
comparability between CZE and IA within the measured concentration range.

Figure 1b: Bland-Altman plot for the difference between capillary zone electrophoresis (CZE) and ion 
exchange chromatography (IEC).

Upper limit of agreement (ULOA) was 4.4 (95% CI: 3.88–5.0); mean di� erence was 0.6 (95% CI: 0.27–0.88); and lower 
limit of agreement (LLOA) was -3.3 (95% CI: -2.76–-3.84).
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Figure 3a: Correlation between ion exchange chromatography (IEC) and immunoassay (IA).

The 95% CI for the intercept a (0.0) was -1.0–1.06 and for the slope b (1.0) was 0.97–1.0 indicating statistical 
comparability between IEC and IA within the measured concentration range.

Figure 2b: Bland-Altman plot for the difference between capillary zone electrophoresis (CZE) and im-
munoassay (IA)

The ULOA was 5.8 (95% CI: 5.08–6.6); mean di� erence was 0.4 (95% CI: 0.09-0.94); and LLOA was -5.1 (95% CI: -5.86–-
4.23).

ARTICLE



22 NZMJ 9 October 2020, Vol 133 No 1523
ISSN 1175-8716                 © NZMA
www.nzma.org.nz/journal

Table 2: Details of the four results with maximum differences between the highest and lowest results.

HbA1c (mmol/mol) Haemoglobinopathy Change in glucose tolerance classification

IA CZE IEC

21 46 47 Heterozygous
HbS/beta thalassemia

Yes

81 81 74 Heterozygous
HbS/alpha thalassemia

No

64 55 53 Beta thalassemia trait No

35 41 42 Alpha thalassemia trait Yes

CZE: capillary electrophoresis; IA: immunoassay; IEC: ion exchange chromatography; HbS: haemoglobin S.

Figure 3b: Bland-Altman plot for the difference between ion exchange chromatography (IEC) and 
immunoassay (IA).

The ULOA was 5.7 (95% CI: 4.95–6.56); the mean di� erence was -0.2 (95% CI: -0.79–0.33); and LLOA was -6.1 (95% CI: 
-5.34–-6.95).

range of MCV was 57–92fL and that for Hb 
54–160g/L. The median HbA1c level for the 
three assays was plotted against the MCV 
and Hb; Figures 4 and 5 respectively.

Discussion
Concordance 

Passing-Bablok comparisons demon-
strated acceptable concordance between the 
three platforms. Bland-Altman plots demon-
strated the highest mean difference of 0.6 

mmol/mol between CZE and IEC with CZE 
being the higher of the two sets. However, 
these same platforms had the narrowest 
LOA compared to their individual differ-
ences with the IA platform. 

Differences in two of the four discordant 
triplicate results were due to low IA results, 
one due to a high IA result, and the fourth 
due to a discrepantly low IEC result (Table 
2). The higher concordance between CZE 
and IEC may be because both techniques 
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Table 3: Discordant haemoglobin A1c results for beta thalassemia trait (BT) (total 5) and alpha thalassemia trait (AT) (total 3).

Sample 
number

IA 
(mmol/
mol)

CZE 
(mmol/
mol)

IEC 
(mmol/
mol)

Median 
(mmol/
mol)

Range of Median 
based on RCPA-
QAP ALP (mmol/
mol)

Within 
ALP

Maximum 
di� erence 
between 
results 
(mmol/mol)

Change in diabetes 
classification 
(di� erences in 
concentration 
giving rise to 
misclassification, 
mmol/mol)

BT

1 49 52 50 50 46–54 Yes 3 Yes (1–3)

2 64 55 53 55 50.6–59.4 No 11* No

3 37 32 35 35 31–39 Yes 5* No

4 39 39 41 39 35–43 Yes 2 Yes (2)

5 40 41 39 40 36–44 Yes 2 Yes (1–2)

AT

6 39 40 41 40 36–44 Yes 2 Yes (1–2)

7 41 40 42 41 37–45 Yes 2 Yes (1–2)

8 35 41 42 41 37–45 No 7* Yes (6–7)

ALP: allowable limits of performance; CZE: capillary electrophoresis; IA: immunoassay; IEC: ion exchange chromatography; RCPA: Royal College of 
Pathologists of Australasia; QAP: quality assurance programme. * Maximum di� erence between results was ≥5mmol/mol.

Figure 4: The relationship between the mean corpuscular volume (MCV) and the median HbA1c 
concentrations. 

Correlation coe� icient r is 0.021 (95% CI -0.15–0.19) (P=0.8). This signifies no linear correlation between HbA1c 
concentration and MCV in this population. 
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Figure 5: The relationship between the haemoglobin (Hb) concentration and the median HbA1c 
concentrations.

Correlation coe� icient r is -0.09 (95% CI was -0.26–0.08) P=0.3. This signifies no statistical linear correlation between 
HbA1c concentration and Hb in this population in spite of a suggestive trend. 

exploit molecular charge for separation 
while IA techniques are based on the 
binding between antigen and antibody 
and exposure of a unique epitope (glycated 
amino group of N-terminal valine of the 
beta chain).

For purposes of this study, the median of 
each triplicate was presumed closest to the 
“true” value. The RCPA-QAP ALP was then 
used to determine comparability of the three 
results. If the results fell within the ALP 
range for the median value it was assumed 
that the results were clinically comparable. 
This is an unbiased criterion because the 
RCPA-QAP ALP is based purely on what is 
considered an acceptable analytical impre-
cision, for the known biological variation 
of the analyte, without the additional 
factors in play including the difference in 
methodologies, precision and calibration, 
lot-to-lot variation in reagents and age of the 
sample. For BT, one set of triplicate results 
had a level outside of the ALP by approxi-
mately 4.6mmol/mol (64mmol/mol versus 
the upper limit for the ALP of the median 
59.4mmol/mol). However, this discrepancy 

did not cause a difference in classifi cation 
in glycaemic status between platforms. For 
AT, one set of triplicate results had a level 
outside the ALP by 2mmol/mol (35mmol/
mol versus the lower limit of the ALP for the 
median of 37mmol/mol). This discrepancy 
did cause a difference in classifi cation in 
glycaemic status between platforms. There 
were no evident biological or analytical 
explanations for these discrepancies.

When monitoring diabetic patients, a 
difference of 5mmol/mol or more is usually 
considered signifi cant,13 indicating an 
improvement or worsening of glycaemic 
control based on current recommended 
analytical standards of performance. This 
difference was used to determine the clinical 
comparability of results; if the analytical 
difference between any two results was 
5mmol/mol or more, the inter-assay 
discrepancy may cause inaccurate clinical 
interpretation. In practice, the 5mmol/mol 
difference threshold is intended to be the 
difference between two consecutive results 
for an individual patient using the same 
assay, while in this study the same sample 
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was tested three-fold. However it provides 
a useful, if crude, measure of compara-
bility when considering a patient having 
serial results using different methods. 
In the BT group, one triplicate demon-
strated a maximum difference of 5mmol/
mol (32mmol/mol versus 37mmol/mol) and 
another 11mmol/mol (53mmol/mol versus 
64mmol/mol). In the AT group there was 
only one set of triplicates with a maximum 
difference more than 5mmol/mol (35mmol/
mol versus 42mmol/mol). The two BT trip-
licates did not demonstrate a difference 
in classifi cation of glycaemia probably 
because the levels were far from the diag-
nostic cut-offs, whereas the AT triplicate did 
because levels were around the prediabetes 
cut-off of ≥41mmol/mol. 

There was one result that violated all three 
measures of concordance: the AT triplicate 
of 35mmol/mol, 41mmol/mol and 42mmol/
mol. There was no biological or analytical 
explanation. 

In New Zealand, a HbA1c of 50mmol/
mol or higher is the current recommended 
diagnostic threshold for diabetes mellitus, 
and 41–49mmol/mol is the diagnostic range 
for pre-diabetes.1 Using these cut-offs as a 
marker for concordance we found three 
triplicates in the BT group and three in the 
AT group had a level that misdiagnosed 
diabetes or pre-diabetes. According to the 
New Zealand guidelines1 a single HbA1c level 
is insuffi  cient to diagnose diabetes unless 
the individual is symptomatic, in which case 
the HbA1c is expected to be clearly high. In 
asymptomatic individuals a repeat HbA1c 
or an additional elevated plasma glucose is 
needed to confi rm the diagnosis. Assuming 
assay performance remains constant it is 
probable that a repeat HbA1c measurement 
for three of the samples, samples 1 and 6 
by IA and sample 7 by CZE, would correctly 
reclassify the patients’ glycaemic status, 
aligning them with levels from the other two 
relevant platforms. 

The assays
The IFCC model for quality targets was 

used to investigate the performance of 
HbA1c assays by 24 manufacturers in 17 
countries and 2,166 laboratories.3 It is a 
model based on total error in which perfor-
mance criteria are derived from sigma (σ) 
metrics. The criterion to be met was a total 

allowable error (TAE) of 5mmol/mol at 
the 2σ level for a HbA1c level of 50mmol/
mol.3,15 Bio-Rad D-100 and Sebia Capillarys 2 
Flex-Piercing met the IFCC criteria. Multiple 
Roche assays were grouped together because 
of their large variety, but regardless they 
also met the IFCC criterion for accuracy; 
the failure in the precision criterion was 
deemed due to inter-laboratory variability.3

Lenters-Westra and English16 in their 
comparative study of three HbA1c assays 
including Roche Tina-quant Gen.3 on Cobas 
c513 (the assay used by the community lab) 
demonstrated an analytical precision of 2% 
and 2.1% at 46mmol/mol and 72mmol/mol 
for the Roche assay, respectively.16

HbA1c reliability to assess 
dysglycaemia in patients with 
haemoglobinopathies and other 
conditions

In healthy adults, the normal physio-
logical proportion of HbA (α2β2) is 95–98% 
and of HbF <1%.17 Most haemoglobinop-
athies, of which there are approximately 
1,300, are clinically silent and do not affect 
RBC survival or interfere with HbA1c 
measurement, but the proportion of HbA 
can vary in the presence of some.18 Indi-
viduals with HbS/ alpha thalassemia 
typically have 60–70% HbA (α2β2)19

depending on the genotype, and indi-
viduals with HbE/alpha thalassemia would 
have 20–30% HbA.20 Also depending on the 
genotype, those with HbS/beta thalassemia 
have a maximum of 30% HbA.21

Clinical cut-offs for HbA1c assume normal 
physiological RBC lifespan and proportion 
of HbA. Therefore a signifi cantly shorter 
lifespan, or lower proportion of HbA relative 
to serum/intraerythrocytic glucose9 are 
expected to infl uence interpretation of 
measured HbA1c, rendering it potentially 
unreliable in the diagnosis and monitoring 
of dysglycaemia regardless of method used. 
Furthermore, individuals with HbS/beta 
thalassemia and HBT often receive regular 
transfusions rendering the measured HbA1c 
an inaccurate refl ection of glycaemic status. 
When the proportion of HbA is abnormal, 
RBC survival is short, or in case of regular 
blood transfusions, HbA1c may be unre-
liable by any method and should not be 
used. It is appropriate to assess glycaemia 
in such individuals by other means such 
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as plasma glucose, fructosamine or (if 
available) glycated albumin.

Variation in RBC survival and glucose 
entry into RBC22 can occur even in patients 
with normal haematology23 and no known 
chronic disease or drug effects, and most 
of the genetic variation in HbA1c is due 
to non-glucose factors as shown in gene 
studies.24 This is an inherent, and often 
unrecognised, limitation of the test in all 
patients, not just those with known causes of 
unreliability, and limits the ability of HbA1c 
to assess estimated average glucose (eAG).25

Haematological parameters
HbA1c concentration is inversely 

correlated with MCV, Hb and MCH in 
premenopausal females without haemo-
globinopathies or diabetes; the strongest 
correlation being with MCH.26 A similar 
association with MCV and MCH was found in 
1,315 adults without haemoglobinopathies, 
diabetes or serum creatinine ≥120umol/L.27

Our study was suggestive, albeit not statis-
tically, of an inverse correlation between 
HbA1c concentration and Hb, but demon-
strated no correlation between HbA1c and 
MCV. Unlike fi ndings in individuals with 
normal Hb,26 our population consisted of 
samples from both genders, and pre- and 
post-menopausal females, the majority of 
whom had a haemoglobinopathy. Increased 
RBC turnover, haemolysis and blood trans-
fusions contribute to lowering of HbA1c. 
These conditions would not be represented 
in studies of healthy individuals but would 
skew our fi ndings towards lower HbA1c at 
smaller MCVs. 

Strengths, weaknesses and 
significance of this study

A strength of this study is its specifi c 
focus on haemoglobinopathies with large 
numbers of patients; the fi ndings add insight 
and inform local clinicians on diagnosis and 
monitoring of their diabetic patients who 
have haemoglobinopathies. Furthermore, 
as the timeframe for the study included 
changes of reagent lots and calibrators, 
transportation, different methodologies and 
operators, the differences are a refl ection of 
the ‘real life’ scenario in laboratories. 

There were limited numbers of samples 
without a haemoglobinopathy, but 

differences in patients without known 
haemoglobinopathies were not the focus 
of this study and inter-method correlation 
would be expected to be, if anything, better. 
All New Zealand laboratories participate in 
two-weekly inter-laboratory comparisons of 
HbA1c using de-identifi ed human samples of 
mostly normal HbA (Waikato QAP scheme, 
New Zealand)28 and in a wider Austral-
asian RCPA QAP comparison using both 
human and non-human matrix.12,20 Labora-
tories using all three methods compared in 
this study are represented in the Waikato 
scheme, with 11 participants using IEC, six 
using IA and two using CZE.28

Although numbers for some uncommon 
haemoglobinopathies were small, making 
it diffi  cult to make fi rm conclusions, this 
was a refl ection of the numbers in the local 
community. Results of this study do not 
imply that the same correlation applies to 
other haemoglobinopathies or assay formats 
(even if from the same manufacturer) but do 
indicate that for the assays in this study the 
difference in HbA1c levels for the haemo-
globinopathies included is acceptable in the 
large majority of cases.

Conclusion
This study was a pragmatic three-way 

comparison for HbA1c in non-pregnant 
adults, most of whom had a haemoglo-
binopathy. Of the six triplicate sets of 
results from the thalassemia groups where 
inter-platform results caused a change in 
classifi cation of glycaemia, three may have 
re-classifi ed the patients had they been 
repeated. There was no statistical correlation 
between HbA1c, and Hb and MCV.

While HbA1c measurement technology 
has improved greatly, there is no perfect 
test and HbA1c measurement still demon-
strates inter-platform discrepancies, 
particularly using the IA method. However, 
the difference between methods was 
found not to be clinically signifi cant in the 
large majority of cases. Even for indi-
vidual methods there can be differences in 
analytical bias and imprecision between 
laboratories. Assuming individual methods 
remain well controlled in each laboratory, 
and results are interpreted within the 
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broader clinical context, this implies that 
HbA1c results from the three assays in 
this study can be viewed cumulatively, 
interchanged, and importantly trends can 
be determined for monitoring purposes. 
However, caution should be exercised 
in a small proportion of patients when a 

diagnosis is sought and where, regardless 
of methodology used, the result may not 
accurately refl ect dysglycaemia. Further 
studies with larger sample size, blood 
glucose levels for correlation and standard 
reference material for better assessment of 
accuracy are recommended. 
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A survey of the NP workforce 
in primary healthcare 

settings in New Zealand
Sue Adams, Michal Boyd, Jenny Carryer, Corinne Bareham, Tim Tenbensel

As with other countries, New Zea-
land is facing an ageing population, 
increasing prevalence of chronic 

conditions, and persisting health inequali-
ties. Expanding the nurse practitioner (NP) 
workforce offers a solution to the general 
practitioner (GP) workforce crisis using a 
model of care that may be transformational 
in meeting local population health needs.1

Systematic reviews and meta-analyses of 
randomised controlled trials have confi rmed 
that NPs provide care in a similar way to 
GPs, achieving at least equivalent clinical 
outcomes.2–4 Further, when compared to GP 
care, these reviews demonstrate that patient 
adherence and satisfaction is higher with NP 

care and some studies show reduced patient 
mortality.2,3 Internationally, NPs have tended 
to establish services for communities that 
are underserved, Indigenous, marginalised 
or rural.5,6 The opportunity that NPs offer 
the New Zealand health sector is how their 
work combines a biomedical and pharma-
ceutical approach with an advanced nursing 
practice approach that draws on principles 
of social justice and values relationship-ori-
ented care.7–10

However, the development of the NP 
workforce in New Zealand has been 
described as ad hoc and lacking any 
consistent nation-wide approach.11,12 Since 
the inception of the role in 2001, the growth 

ABSTRACT
AIM: The aim of the survey was to describe the demographics, distribution, clinical settings and employment 
arrangements of the New Zealand nurse practitioner workforce in primary healthcare settings; and 
organisational factors limiting their practice.

METHOD: An online survey was developed and sent to all NPs in mid-2019.

RESULTS: The survey was completed by 160 nurse practitioners who worked in settings broadly defined 
as primary healthcare (response rate 71.4%). In addition to clinical work, nurse practitioners engaged in 
teaching and clinical supervision; leadership and management; policy development; locum work; and 
research; but 14% continued to do at least some work as a registered nurse. One hundred and fi� y-one 
respondents were working clinically and 48% of these worked in more than one clinical setting. General 
practice-type settings (39%), of which over 40% were very low-cost access practices, and aged residential 
care (19%) were most commonly identified as the main clinical setting. Others included long-term conditions; 
mental health and addiction; sexual health/family planning; whānau ora; child/youth health; and various 
community nursing service roles. Seventy-three percent of nurse practitioners earned less than $120,000 
per annum for full-time work; and 60% had $2,000 or less available for professional development. Three 
quarters had worked in the same setting for at least two years, and 60% intended to stay a further three 
years. Fourteen percent worked rurally. Employment models, models of care, and access to diagnostics, 
particularly radiology, were most limiting to their practice.

CONCLUSION: The nurse practitioner workforce o� ers stability and flexibility in working across multiple 
clinical settings in primary healthcare. They provide the potential solution to the general practitioner 
workforce shortage by improving access to primary healthcare and reducing health inequalities. As 
authorised prescribers able to enrol patients, receive capitation payments and claim general medical 
services, it is timely to facilitate the expansion of the nurse practitioner workforce in New Zealand. 
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in the numbers of NPs, while initially 
slow, has accelerated more rapidly over 
the past fi ve years, reaching a total of 455 
NPs registered with the Nursing Council 
of New Zealand (NCNZ) at 31 March 2020 
(Figure 1). There is considerable variation 
in the employment of NPs between the 
regions of New Zealand, ranging from 4.16 
NPs/100,000 population in the Taranaki 
region to 16.44/100,000 population in the 
Manawatu-Whanganui region.13,14 From 
2019, NCNZ workforce data13 showed 
employment settings for the largest NP 
workforces were primary healthcare (PHC)/
community (42%) and acute settings within 
district health boards (DHBs) (32%), though 
39% worked across multiple settings. Little 
is known about NPs professional activities, 
clinically and otherwise; their employment 
status; or the organisational factors enabling 
them to work to their scope of practice. 
The purpose of this survey was to provide 
further information on the NP workforce in 
settings broadly defi ned as PHC, including 
professional activities, clinical settings, 
employment status, and organisational 
limitations, to inform health sector policy 
and planning.

Background
New Zealand has a robust educational, 

regulatory, and legislative framework 
for establishing the NP workforce that 
compares favourably to the US, Canada and 
Australia. Nurse practitioners are expe-
rienced, advanced nurses regulated by 
the NCNZ under the Health Practitioners 
Competence Assurance Act 2003.15 The NP 
scope of practice16 includes that NPs provide 
diagnosis and management for health 
consumers with common and complex 
health conditions; work autonomously 
and in collaborative teams; provide a wide 
range of assessment and treatment inter-
ventions; order and interpret diagnostic and 
laboratory tests; prescribe medicines; and 
admit and discharge from hospital and other 
health services. 

To register as an NP, registered nurses 
(RNs) are required to have worked clini-
cally as a RN in their area of practice for 
four years, complete a clinical Master’s in 
Nursing (or equivalent), that includes a 
clinical practicum, over an academic year 
and supervised by an authorised prescriber, 
to demonstrate advanced nursing compe-
tencies within the NP scope of practice. 
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Following completion of their master’s, 
RNs are required to submit a portfolio to 
NCNZ which is assessed against the NP 
competencies.16 To maintain registration, 
NPs submit a three-yearly review to NCNZ 
demonstrating ongoing peer review, profes-
sional development, and clinical practice. 

Changes to legislation over the past decade 
have seen NPs move from designated to 
authorised prescribers, with the same 
prescriptive authority as doctors under the 
Medicines Amendment Act 2013;17 are able 
to issue standing orders;18 and undertake 
work previously restricted to medical prac-
titioners through the amendment of eight 
Acts in 2016.19,20 The Primary Health Organ-
isation (PHO) Service Agreement between 
the district health board (DHB) and PHO 
allows NPs to enrol patients, receive capi-
tation payments and claim General Medical 
Services in the same way as GPs.

Defining primary healthcare
For our research we used the defi nition 

adopted by the Primary Health Care 
Strategy21 and based upon the Alma-Ata 
Declaration of Health22 to include primary 
prevention and screening; health promotion; 
generalist fi rst-level services from a range of 
health providers; and public health activ-
ities to improve the health of communities. 
The PHC Strategy sought to strengthen the 
PHC workforce with a central vision of 
reducing health inequalities. Nurse practi-
tioners were proposed as a workforce able 
to deliver on the intent of the Strategy.23 We 
therefore included NPs who worked within 
general practice settings (often referred to 
as primary care) and NPs who worked in 
a range of other community settings, for 
example aged care; family planning and 
sexual health services; mental health and 
addiction services; child, youth and family; 
and DHB community nursing services. 

Aim
The aim of this paper is to describe the 

demographics, distribution, clinical settings, 
and employment arrangements of the New 
Zealand nurse practitioner workforce in 
PHC settings; and organisational factors 
limiting their practice.

Methods
A survey method was chosen to effi  ciently 

reach NPs working in PHC settings across 
New Zealand. The survey, using Qualtrics©, 
was designed by the research team to 
provide workforce information drawing on 
knowledge gaps identifi ed through previous 
research11 and international NP workforce 
surveys.24,25 Consultation included NCNZ; 
Nurse Practitioners New Zealand (NPNZ) 
(a subsidiary of the College of Nurses 
Aotearoa (New Zealand)); New Zealand 
Nurses Organisation (NZNO); and the 
National Council of Māori Nurses (NCMN). 
The survey was piloted on three NPs and 
revised accordingly, taking 20–30 minutes 
to respond. 

The survey was emailed out, with the 
participant information sheet, to all NP 
members of their professional organisa-
tions, NPNZ (n=234) and the NZNO (n=150) 
in June 2019 (noting that some NPs have 
dual membership). Two reminders were 
sent. Nurse practitioners were asked to self-
select if they identifi ed their work as being 
PHC, general practice, community (including 
mental health and addiction, family 
planning/sexual health, district or public 
health nursing) or aged residential care. 

Ethics approval for the study was granted 
by the University of Auckland Human 
Participants Ethics Committee (ref: 022814, 
13/5/2019).

Results
The survey was completed by 160 respon-

dents, representing 71.4% of NPs of the 
estimated 224 NPs registered and working 
in PHC settings at the time of survey.13 One 
hundred and fi fty-one respondents stated 
they were working clinically, three were not 
and fi ve did not record this information. 
Responses to individual questions varied, 
and the number of respondents (n) is given 
for each result presented. The results are 
presented under four main areas: demo-
graphics and location; professional activities 
and settings of clinical work; employment 
arrangements, salary and professional 
development; and organisational issues.

ARTICLE



32 NZMJ 9 October 2020, Vol 133 No 1523
ISSN 1175-8716                 © NZMA
www.nzma.org.nz/journal

Demographics and location
We compared our sample of NPs working 

in PHC with the NCNZ 2019 workforce data13

of all registered NPs (n=365) working across 
all clinical settings; of which PHC is a subset. 
Overall, our sample aligned closely with 
the demographics of the total registered NP 
workforce in relation to gender, age and 
ethnicity (Table 1). 

The respondents were geographically 
spread across all regions of New Zealand. 
As a measure of rural-urban classifi cation, 
69.3% worked within 30 minutes of a major 
hospital; and for 14.2%, a major hospital was 
more than 60 minutes away. 

Professional activities and settings 
of clinical work

Figure 2 shows the range of work that 
NPs were engaged with in addition to their 
clinical practice. Respondents were asked to 
identify their work as regular, occasional or 
never in these areas.

The responses (Figure 2) refl ect the 
contribution of NPs to leadership and 
management; policy development; locum 
work; and research. Nearly half of all NPs 
provided clinical supervision for NP trainees 
and just under one third were involved with 
teaching at a tertiary education institute. 
Perhaps notably, 21 (13.9%) of the respon-
dents were also working regularly or 
occasionally as a RN. 

Just under half (73, 48.3%, n=151) of 
respondents working in clinical settings 
worked at least full-time hours (37.5–40 
hours/week); 52 (34.4%) worked between 
30–36 hours; and 24 (15.9%) worked 22.5–29 
hours. Only three worked less than half time. 

Respondents were asked to identify the 
clinical settings in which they worked (Table 
2). Only 79 (52.3%) recorded that they worked 
in just one clinical setting. When asked to 
identify their “main” clinical setting, 34 
(22.5%) responded to more than one setting, 
giving a total of 175 main clinical settings. 

Table 1: Gender, age and ethnicity of NPs from our survey and all registered NPs.*13

Workforce data of all NPs in New 
Zealand (n=365)*

Respondents in our survey
(n=137)

Sex

Female 92% 97%

Male 8% 3%

Age range

<35 years 3.3% 5.8%

35–44 years 17.5% 14.5%

45–54 years 38.6% 43.5%

55–64 years 38% 34.8%

65 years and over 2.2% 1.4%

Ethnicity

Māori 9.3% 6.6%

NZ European 70% 71.5%

Other European 23.6% 14.6%

Pacific 1.9% 0%

Asian 3.3% 0%

Others 6% 7.3%
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Table 2: Main clinical settings across which the 151 respondents worked. 

Clinical settings Main identified clinical 
setting (n=175)*

Primary health care/general practice/health provider 68 (38.9%)

Aged residential care 29 (19.2%)

Long-term conditions 21 (13.9%)

Youth health/child health 14 (9.3%)

Mental health & addiction—community/PHO/NGO 10 (6.6%)

Sexual health/family planning 9 (6%)

District or public health nursing/occupational health/palliative care 5 (3.3%)

Whānau ora 5 (3.3%)

Wound care/ACC 2 (1.3%)

Other 12 (7.9%)

*Of 151 NPs, 34 identified they worked in more than one “main” clinical setting. This resulted in a total of 175 main 
clinical settings being recorded by 151 NPs (the total adding to more than 100%).

Figure 2: Respondents work across various professional practice domains showing frequencies for each type of work.
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General practice-type settings
General practice-type settings included 

general practice, health providers, DHB or 
PHO health centres or clinics, and accident 
& medical providers. While 68 NPs iden-
tifi ed their main clinical setting as being in a 
general practice-type setting, several worked 
in two or more general practice employment 
settings, giving a total of 76 settings. These 
included general practitioner-owned 
practice (31, 40.8%); corporate-owned 
general practice (7, 9.2%); Māori or iwi 
provider (8, 10.5%); trust-owned general 
practice (4, 5.3%); DHB general practice 
clinic (7, 9.2%); PHO employed (4, 5.3%). 
Two worked in NP/RN owned practices, and 
13 (17.1%) in other settings, such as accident 
& medical or Pacifi c health provider. Nurse 
practitioners in general practice-type 
settings were asked if a specifi c model of 
care was being used (n=63). Models included 
integrated family health centre (30, 47.6%); 
health care home (17, 27%); and whānau ora 
(10, 15.9%). Of 88 NPs who worked at least 
some hours in general practice-type settings, 
health centres and clinics, 38 (43.2%) were 
very low-cost access (VLCA) practices.

Aged residential care settings
A total of 41 NPs (27%) identifi ed at least 

some of their work to include aged resi-
dential care. Nineteen NPs (13%) worked 
in both general practice-type settings and 
in aged care. Of 29 NPs (19.2%, n=151) who 
described aged care as their main place of 
work, seven were DHB employed; fi ve were 
employed through general practice; two 
employed by PHOs and fi ve through hospice; 
and four identifi ed their main employment 
was through private contract. A further 
15 NPs indicated they also worked under 
private contracts with aged residential care 
providers to deliver primary care services 
for at least part of their total clinical work.

Other clinical areas of practice
Nurse practitioners recorded working 

in other settings in addition to their main 
practice site across a wide range of other 
clinical settings with employing organ-
isations including general practice-type 
settings, DHBs, PHOs, Māori health provider 
organisations and private contracts. While 
many of these numbers are currently small, 
they show the breadth of the NP workforce 
across the PHC sector.

Figure 3: The average time estimated that NPs spent with a patient by clinical setting (n=146). 
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Working with patients
Fifty NPs (38%, n=130) identifi ed that they 

had their own caseload of patients enrolled 
with them; while a further 50 (38%) had 
their own caseload, but their patients were 
also enrolled with the GP or consultant of 
the service. The respondents were asked 
to estimate the average time they spent 
directly with patients and whānau. Figure 
3 shows the variations between clinical 
settings.

Those working in aged residential care, 
sexual health/family planning, and mental 
health and addiction services, tended to 
have longer consulting times; while those 
in general practice-type settings and child/
youth health had less time.

Employment arrangements, salary, 
and professional development 

Most NPs (110, 75%, n=146) had been 
working in their main clinical setting for 
more than two years; 39 (27%) for more 
than 10 years; and 19 (13%) for up to one 
year. Of 137 NPs, 83 (60.6%) expected to stay 
in their clinical position for at least the next 
three years demonstrating a reasonably 
stable workforce. 

Respondents were asked about their 
employment contracts, and of 145 NPs who 
responded to this question, 121 (83.4%) were 
on permanent employment contracts (some 
with multiple employers) and 10 were on 
fi xed-term contracts. Seven were self-em-
ployed and four were a business owner or 

Figure 5: Annual funding available for professional development for NPs (n=114).

Figure 4: Percentage of NP’s with an annual salary falling into each salary band. 
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practice partner. Of those who were self-em-
ployed, their income was generated through 
payment for the services they delivered to a 
patient group. The modal range for annual 
salary (based on one full-time equivalent) of 
136 responders was between $100,000 and 
$109,999; 52% received a salary of $110,000 
or more per annum; and 19% less than 
$100,000 (Figure 4). 

Professional development
Ninety-three respondents (67.4%, n=138) 

stated their professional development needs 
were mostly or always met, with 22 (15.9%) 
stating occasionally or never. When asked 
about the funding received for profes-
sional development (Figure 5), many had no 
funding or less than $1,000 per annum with 
just under one fi fth receiving $4,000 or more.

Organisational issues
Survey respondents were asked to identify 

what limited their ability to work to their 
full scope of practice as a NP on a four-point 
Likert scale (Figure 6). 

Nurse practitioners identifi ed the 
factors least restricting of their work to 
be prescribing practice and their access 
to prescribing and medical advice. Those 
factors considered often or very limiting 
included the employment model and model 
of care used by the organisation; access to 
diagnostic tests; and organisational policies 
or processes. 

Respondents were asked about their 
access to secondary specialists and diag-
nostic tests. A small number of NPs 
identifi ed that they had at least some restric-
tions to referring to a range of medical 
specialities including general medicine 
(fi ve respondents), general surgery (nine 
respondents), ear nose throat (eight respon-
dents), ophthalmology (nine respondents), 
paediatrics (seven respondents), vascular or 
cardiac surgery (13 respondents). However, 
47 NPs (38.8%, n=144) had diffi  culty or could 
not refer to radiology; 28 (19%) were unable 
to request an ultrasound; and 19 (13%) of 
NPs made additional comments that they 
were not able to request a pregnancy ultra-
sound, including for women requesting a 
termination of pregnancy. Other tests that 
NPs were unable to order included CT scans 
for ACC injuries. Further, 10 NPs commented 
that they still needed to request diagnostic 
laboratory testing under the name of the GP, 
meaning that the results would come back to 
the general practitioner.

Discussion
The Health and Disability System Review 

(HDSR) was tasked with ensuring the health 
sector is better balanced towards wellness, 
access, equity and sustainability. The 
Interim Report noted the widespread failure 
of the implementation of the 2001 Primary 
Health Care Strategy stating that:

Figure 6: Factors that limit NPs’ full scope of practice. Factors are ranked from the most to the least 
limiting (‘often’ and ‘very limiting’). 
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“Continuing with the current model of care, 
based largely on a Western medical model, 
… will not only be ineffective in achieving the 
equitable outcomes we desire, it will not be 
sustainable” (p.2).26

 Developing the health workforce and 
models of care to improve primary and 
community (Tier 1) services, using a 
networking approach to engage whānau 
and local communities, was identifi ed as 
central in the HDSR fi nal report.27 Expanding 
and optimising the NP workforce provides 
one potential solution to improving access 
to PHC services and meeting the needs of 
diverse communities.1,7

The number of NPs working in the health 
sector has risen steadily and will reach 500 
by the end of 2020. Approximately 60% of 
all NPs work in clinical settings that can 
broadly be defi ned as PHC, including general 
practice-type settings, aged residential 
care, whānau ora, mental health, sexual 
health and family planning, and community 
nursing services. Further, many contribute 
to education, policy, research, and lead-
ership. Nearly half of the NPs in our survey 
(48% compared with 39% of all registered 
NPs13) worked in multiple clinical settings
with various employers or contracts; and 
many participated in a range of professional 
activities. While working across multiple 
clinical settings may be appropriate for 
local community health needs and indicate 
demand for the high level of expertise of 
the NP workforce, this high number of 
employment contracts may also speak to 
diffi  culty some NPs may have in gaining 
full-time employment with a particular 
health provider. Twenty-one NPs (14%) in 
this study continued to work regularly or 
occasionally as a registered nurse under a 
different scope of practice, and this confi rms 
other fi ndings that at least some NPs struggle 
to establish a full-time role as a NP.11,28

Perhaps surprisingly, only 38.9% of the 
175 identifi ed main clinical settings included 
general practice-type settings, despite the 
growing GP workforce shortage.29 Many 
worked in very low-cost access, indicating 
high deprivation communities. There have 
been recent challenges in New Zealand to 
the business ownership model of general 
practice, requiring user co-payments, as 
being fi t for purpose, with cost to patients an 
unacceptable barrier.30,31 The GP workforce 

survey29 identifi ed that 71% of GPs work in 
practices owned by one or more GPs, and 
of those who worked full-time, 42% earned 
more than $200,000. For GPs working in 
corporate-owned practices, 50% earned 
more than $200,000 per annum for full-time 
work. In our survey, 73% of NPs earned less 
than $120,000 (annual, full-time). However, 
the evidence from systematic reviews 
concludes that NPs deliver at least similar 
care compared to GPs (such as prescribing 
practice, diagnostic investigations, hospital 
referrals and hospital admissions) and 
achieve similar or improved clinical and 
health status outcomes.2–4 Further, there 
is some evidence that nurse-led primary 
care may lead to slightly fewer deaths; that 
patient satisfaction scores are higher as 
may also be quality of life scores.2 Given the 
shortage of GPs it would seem prudent to 
support the growth of the NP workforce.

While the majority of NPs in our survey 
reported that they were able to work 
to their full scope of practice, barriers, 
including organisational barriers continue 
to exist.9,11,24,25 The employment model 
(13.6%); model of care (11.8%); and organi-
sational policies (8%) were limiting or very 
limiting to NPs’ work. While diffi  culties 
referring to medical specialists remained 
a problem for a just a few NPs, 47 NPs 
(38.8%, n=144) expressed they had diffi  culty 
or could not refer to radiology, including 
simple x-ray; and 10 NPs had to order diag-
nostic tests under the GP’s name. While 
some are legislative restrictions, such as 
ordering ultrasound in pregnancy, others 
are unnecessary limitations placed on scope 
of practice locally or regionally and do not 
refl ect policy, legislation or regulation. 

Our survey demonstrated the stability 
of the NP workforce, with three quarters 
of NPs having worked in the same setting 
for at least two years and 60% intending to 
stay for at least a further three years. New 
Zealand relies heavily on a locum GP work-
force, particularly in rural areas where 39% 
of practices have a GP vacancy.29 Further, 
36% of rural GPs intend to retire within the 
next one to fi ve years.29 Our survey showed 
that 14.2% of NPs worked rurally, a similar 
proportion to 16.7% of GPs who self-selected 
they worked in rural practices.29 It would 
make sense to focus now on developing a 
permanent NP workforce in underserved 
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and rural areas to support the diminishing 
GP workforce and improve access and conti-
nuity of care. 

To achieve the mainstream establishment 
of NPs, there needs to be greater investment 
in the training of NPs; and particularly 
for Māori, and Pacifi c who are currently 
underrepresented and yet central to the 
endeavour of reducing health inequalities. 
The educational cost of training a NP is 
likely substantially lower than for a GP.6 The 
pilot NP Training Programme (NPTP) has 
annually trained 20 NPs since 2016 through 
their fi nal clinical practicum year (just 
under one third of all NPs). This Programme 
provided 500 hours of supernumerary time 
to practice advanced clinical skills with 
supervision from an authorised prescriber 
and was positively evaluated.28 A nationwide 
NPTP, led by the University of Auckland with 
other partners, is now being funded by the 
Ministry of Health from 2021 increasing the 
number of training places and focusing on 
priority areas including PHC, and the Māori, 
and Pacifi c NP workforce. Delivering a 
nationally consistent training programme is 
essential for the long-term establishment of 
this workforce.

At the time of writing, there is no national 
guidance or agreement for NP salary, with 
each NP required to negotiate their own 
salary and terms and conditions. Those 
employed by DHBs may be under the DHB 
multi-employer collective agreement (MECA) 
at a senior nurse level. For ongoing regis-
tration with the NCNZ,16 NPs are required to 
undertake a minimum of 40 hours per year 
of professional development and ongoing 
peer review of their prescribing practice 
by an authorised prescriber to maintain 

registration. Of our respondents, 60% had 
$2,000 or less available annually for profes-
sional development. Establishing guidance 
and at least minimum requirements for 
employment, salary, and professional devel-
opment is going to be a necessary step to 
protect this emerging workforce. 

Limitations
Respondents self-selected with a 

reasonable response rate of 70%; however, 
the actual sample size was estimated 
as there was no defi nitive denominator 
available. Because of the multiple settings 
and currently relatively few NPs working 
across those many settings, in-depth analysis 
of variables has not been undertaken. 
Workforce data in New Zealand is variably 
collected and described, which does not 
allow for easy comparison. 

Conclusion
The potential contribution of NPs in 

addressing health inequalities is well 
described in the literature1,7,32 and aligns 
with the WHO’s broader defi nitions of 
PHC.22,33 The New Zealand NP workforce is 
growing with an estimated 60% working 
in a range of settings broadly defi ned as 
PHC. This survey of 160 NPs has provided 
a stocktake of work, employment condi-
tions, and barriers to optimising their scope 
of practice. With the GP workforce crisis 
looming large; the burgeoning of long-term 
conditions and mental health and addiction 
problems; a growing elderly population 
and frail elderly in aged residential care; 
and persisting health inequalities, it seems 
that now would be the time to facilitate the 
establishment of the NP workforce. 
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 Associations between 
childhood cancer treatment 

and tooth agenesis
Matthew Shum, Erin Mahoney, Kate Naysmith, Yaso Ramadas, 

Manisha Narsinh, Heather Anderson, Arun Natarajan, Elizabeth Hitchings, 
Rob Corbett, Scott Macfarlane

Globally, approximately 300,000 chil-
dren are diagnosed with cancer each 
year,1 a disease which historically had 

high mortality rates.2,3 Recent improvements 
in oncology treatment and management 
has led to signifi cant increases in survival 
rates.2,3 An important consideration in the 
management of these patients is the long-
term effects of their treatment on their 
physical and psychosocial health. 

The long-term dental effects of childhood 
oncology treatment are well estab-
lished, and include tooth agenesis,4–8

microdontia,5,7–10 enamel defects6 and 
disturbances in root formation.7,10,11 In 
addition, oncology treatment can affect 
the surrounding structures of the oral 
cavity leading to hyposalivation,12,13 peri-
odontal disease,14 dental caries7,15 and less 
commonly, trismus and malocclusions.16

Consequently, these alterations in the oral 

cavity can negatively affect the patient’s 
oral health-related quality of life.17

Chemotherapeutic agents and radi-
ation therapies target neoplastic cells by 
disrupting the cells’ ability to undergo 
mitosis.18 However, these therapies lack 
specifi city and thus can affect the devel-
oping dentition. Due to the multimodal 
nature of oncology treatment, including 
surgery, chemotherapy, radiotherapy and 
stem cell therapy, it can be diffi  cult to 
determine causality between specifi c treat-
ments and the dental effects.

In New Zealand, all children are provided 
with funded dental treatment, including 
restorations and preventive treatment 
up until the age of 18 years. However, 
the lack of funding for oral rehabilitation 
including complex restorative, orthodontic 
treatment and oral surgery, could result in 
a signifi cant fi nancial burden for long-term 

ABSTRACT
AIM: The aim of this study was to determine the prevalence of dental developmental disturbances in 
long-term survivors of childhood malignancies in New Zealand children. This study reports associations 
with potential risk factors to inform oncologists and dentists of the likelihood of dental abnormalities.

METHODS: The study population was children aged 14–16 years old who were diagnosed with cancer prior 
to 10 years of age. A total of 156 children were eligible, of which 59 participated in this study. The indices 
used in this study were Holtta’s Defect Index (HDI), and Oral Health Impact Profile-14 (OHIP-14). 

RESULTS: The prevalence of agenesis was 15.3%, microdontia 6.8% and root abnormalities 32.2%. 
Cyclophosphamide equivalent doses above 8,000mg/m2, stem cell therapy (SCT), and head and neck 
radiation therapy (HNRT) were associated with a higher mean number of teeth missing due to agenesis. SCT 
and HNRT were associated with a higher total HDI. A binary logistic regression was carried out to determine 
the odds of agenesis and found that HNRT was the main contributing factor (OR=7.7, p-value=0.04). The 
linear regression model found that dactinomycin and agenesis correlated with the largest mean OHIP-14.

CONCLUSION: This study found that childhood cancer survivors in New Zealand had a high prevalence 
of  developmental dental abnormalities and it identified potential risk factors related to their cancer 
treatment. Inequitable access to oral rehabilitation for this patient group argues for a mechanism for 
consistent improved access to publicly funded dental care across district health boards in New Zealand. 
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childhood cancer survivors and their 
families.19 While medical treatment injuries 
in New Zealand are covered by the Accident 
Compensation Corporation (ACC), dental 
disturbances are considered a well-rec-
ognised complication of childhood oncology 
treatment and therefore ineligible for 
Government-funded dental rehabilitation. 
With approximately 150 children being 
diagnosed with cancer every year in New 
Zealand,20 and 10-year survival rates being 
above 80%,21 this may lead to signifi cant 
inequalities. To date, there has been no liter-
ature of the late dental effects in childhood 
cancer survivors on New Zealand’s unique 
and diverse population.

The aim of this study is to determine the 
prevalence of dental developmental distur-
bances in long-term survivors of childhood 
malignancies in New Zealand. Secondarily, 
this study aims to identify potential specifi c 
risk factors such as anti-neoplastic agents, 
types of treatment and age at diagnosis to 
help oncologists and dentists understand the 
likelihood of dental abnormalities.

Methods
Ethics approval for this study was 

provided by the Northern B Health and 
Disability Ethics Committee, Health and 
Disability Ethics Committees, New Zealand.

This cross-sectional study was conducted 
at multiple sites throughout New Zealand 
(Auckland, Christchurch, Wellington, 
Hamilton, Whangarei, Tauranga, New 
Plymouth, Whanganui, Whakatane, Rotorua, 
Hastings, Gisborne, Palmerston North, 
Masterton, Nelson and Dunedin).

The study population consisted of children 
aged 14–16 years old (inclusive in June 2015) 
who had been diagnosed with cancer prior 
to 10 years of age and who attended the 
National Child Cancer Network Late Effects 
Assessment Programme (LEAP). Children 
who successfully completed their cancer 
treatment in New Zealand are monitored in 
LEAP. The LEAP database includes infor-
mation on the treatment-related effects 
including organ dysfunction and secondary 
malignancies, and is regularly updated by 
regional LEAP clinical nurse specialists. 
This database was used to identify potential 

participants, and source demographic data 
and information concerning diagnosis, 
oncology treatment and related comor-
bidities. However, this database does 
not provide any clinical or radiographic 
dental data. Participants who resided in 
the Wellington region were contacted via 
phone to inform them of the study and 
invite them to participate. Those residing 
outside of Wellington were sent a letter and 
also contacted via telephone. Once the clinic 
venue and dates were fi nalised, all partici-
pants were contacted via phone to arrange 
an appointment time. This appointment 
was emailed to the participants, and the day 
prior to the appointment, participants were 
called to remind them of the appointment. 
Consent was obtained in writing from 
participants aged 16 years and older, and 
from parents/guardians and participants if 
under the age of 16.

Each participant in this study underwent 
a clinical examination, radiographs and 
a self-reported oral health-related quality 
of life (OHRQoL) survey. Results from the 
clinical examination will be reported in a 
separate paper.

Radiographic examination
Radiographic analysis required an orthop-

antomogram radiograph (OPG). These were 
taken in the dental clinics of the respective 
hospitals or donated by private dental prac-
tices with this facility. If the child reported to 
have had an OPG taken in the past 18 months 
then attempts were made to source this. 

After the completion of all clinical exam-
inations, seven clinicians came together 
and analysed the radiographs using Holtta’s 
Defect Index.4 The OPGs were also used to 
identify any other commonly occurring 
dental abnormalities that may not have 
been previously described in this group. 

Holtta’s Defect Index (HDI)4 is an estab-
lished method of quantifying dental defects 
using OPG radiographs. It comprises of 
three components—tooth agenesis, micro-
dontia and root-crown ratios (Figures 1 and 
2). This study used the HDI to classify the 
permanent dentition of participants. A tooth 
was considered missing due to agenesis if it 
was not present on the OPG and after cross 
referencing with the patient’s dental records 
to ensure that the teeth were not extracted.
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Figure 2: OPG showing dental defects using the Holtta’s Defect Index.

Figure 1: Holtta’s Defect Index.4

Score Description

ND Not determined
a. Developing teeth with an unclear final outcome
b. Missing teeth not categorised in the aplasia group because of age
c. Teeth not reliably seen on radiograph

D0 R/C ratio >1.6; no disturbance

D1 R/C ratio 1.2–1.6; mild disturbance

D2 R/C ratio 0.9–1.1; severe disturbance

D3 R/C ratio <0.9; very severe disturbance or arrested root development

D4 Microdontia; exceptionally small tooth

D5 Aplasia; missing tooth
A tooth was not considered missing before the following ages:
First premolar <5 years
Second premolar <6 years
Second molar <6 years
Third molar <13 years

The total HDI was calculated as follows: (nD1x1)+(nD2x2)+(nD3x3)+(nD4x4)+(nD5x5) 
Where n is the number of teeth in the respective disturbance category D1, D2, D3, D4, D5

Oral health-related quality of life
All participants were asked to complete 

an oral health-related quality of life ques-
tionnaire prior to the radiographs. The 
Oral Health Impact Profi le-14 (OHIP-14) is 
a self-reported, internationally validated 
measure,22 whereby a questionnaire is used 
to assess seven different domains of oral 
health-related quality of life (OHRQoL). It 

consists of 14 questions graded on a scale 
from 0–4. The fi nal score is a sum of the 
14 scores, ranging from 0 to 56. The preva-
lence of one or more OHIP-14 impacts was 
computed by identifi cation of those who 
responded ‘very often’ or ‘fairly often’ for 
at least one of the 14 items. A concurrent 
validity check was used, where the total 
OHIP-14 value should correlate positively 
with the global oral health question. 

ARTICLE



44 NZMJ 9 October 2020, Vol 133 No 1523
ISSN 1175-8716                 © NZMA
www.nzma.org.nz/journal

NZDep2013
NZDep2013 23 is an area-based measure of 

socioeconomic status (SES) in New Zealand 
using data from the 2013 Census to provide 
a deprivation score for each meshblock. 
NZDep was found using the participant’s 
current address. This address was then 
cross-referenced using Census meshblock 
data from 2013 to fi nd the participant’s 
deprivation score.

Statistical analysis
Data analysis was carried out using IBM 

SPSS version 25.0 in conjunction with a 
biostatistician. Results were considered 
statistically signifi cant if the p-value was less 
than 0.05.

Chemotherapeutic drugs where the 
sample size was less than seven (n<7) 
were excluded from our analyses (aspara-
ginase, cyclosporin, fl udarabine, topotecan, 
vinblastine, hydrocortisone, lomustine, teni-
poside). Doses for anthracyclines including 
doxorubicin, daunorubicin, epirubicin and 
idarubicin were converted into “Doxoru-
bicin equivalent doses” (mg/m2) using the 
COG LTFU guidelines v5.24 Similarly, doses 
for alkylating agents (cyclophosphamide, 
ifosfamide, melphalan, thio-TEPA and 
busulfan) were converted into “Cyclophos-
phamide equivalent doses” (mg/m2) as 
outlined by Green et al 2014.25

A one-way ANOVA was conducted as 
part of the bivariate analysis, examining 
mean OHIP-14 score, mean number of teeth 
missing due to agenesis, and mean total 
HDI for each independent variable (doxo-
rubicin equivalent dose, cyclophosphamide 
equivalent dose, dactinomycin, vincristine, 
cytarabine, methotrexate, etoposide, 
cisplatin, cyclophosphamide, carboplatin, 
chemotherapy duration, head and neck 
radiation therapy, total body irradiation, 
stem cell therapy, gender, ethnicity, diag-
nosis, NZDep and age at diagnosis). Outputs 
that lacked statistical and clinical signifi -
cance have been omitted from the tables. A 
binary logistic regression was conducted to 
determine the likelihood of agenesis (Yes/
No). A linear regression was conducted to 
determine the correlation between oncology 
treatment and outcome factors on OHIP-14.

Results
As of June 2015, there were 245 patients 

between the ages of 14 and 16 who were 
diagnosed with cancer before the age of 10. 
Twenty patients were not eligible for the 
study due to being lost to follow up, residing 
outside of New Zealand, or receiving cancer 
treatment. Of the remaining 225 patients, 
69 are not current LEAP patients—14 are 
yet to be referred to LEAP, 31 have been 
discharged from LEAP and 24 did not 
require any LEAP follow-up. LEAP follow-up 
is not routinely offered to children with a 
central nervous system tumour treated with 
surgery only. Of the 225, 156 children were 
eligible. Of the 156 eligible children, 68 indi-
viduals participated in this study—65 fi lled 
out the OHIP-14 questionnaire, and 59 either 
had OPGs or consented to having OPGs. This 
gives us a participation rate of 37.8%. The 
most common reasons for non-participation 
were lack of interest, unavailability on the 
day of the clinic or non-response. 

Participant sociodemographic character-
istics are detailed in Table 1. The mean age 
of participants at follow up was 14.9 years, 
and 4.1 years at diagnosis. 54.2% of partici-
pants were male. A majority of participants 
were European (76.3%), followed by Māori 
(11.9%) and Asian (6.8%). The most common 
cancers were leukaemia (39.0%), followed 
by CNS tumours (13.6%) and kidney cancers 
(11.9%). Other cancers included germ cell 
tumours (n=2) and hepatoblastomas (n=2). 

All participants had a combination of 
surgical, chemo-, radio- and/or stem cell 
therapies, with a summary of the oncology 
treatment characteristics being found in 
Table 2. Nine out of 10 participants received 
chemotherapy with an average of four drugs. 
The most commonly administered drugs 
were cyclophosphamide (66.1%), doxorubicin 
(64.4%) and vincristine (61.0%). One in four 
participants had head and neck radiation 
therapy with a mean dose of 35.2Gy, and 
three participants had total body irradiation 
with a mean dose of 13.0Gy. In addition, 12 
children (20.3%) had stem cell therapy.

Details of the prevalence of developmental 
dental anomalies can be found in Table 3. 
Using Holtta’s Index, this study found that 
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Table 1: Summary of the sociodemographic characteristics. 

Participants N=59 (%) Non-participants N=97 (%)

Mean age at diagnosis (±sd) 4.1 (±2.9) 4.0 (±2.7)

Mean age at follow up (±sd) 14.9 (±0.8) 15.2 (±0.8)

Sex

Male 32 (54.2) 53 (54.6)

Female 27 (45.8) 44 (45.4)

Types of cancer

Leukemia 23 (39.0) 49 (50.5)

Lymphoma 4 (6.8) 8 (8.2)

Kidney 7 (11.9) 8 (8.2)

Retinoblastoma 5 (8.5) 2 (2.6)

Central nervous system 8 (13.6) 17 (17.5)

Rhabdomyosarcoma 3 (5.1) 1 (1.0)

Other sarcoma’s 5 (8.5) 6 (6.2)

Other cancers 4 (6.8) 6 (6.2)

Ethnicity

European 45 (76.3) 60 (61.9)

Māori 7 (11.9) 20 (20.6)

Asian 4 (6.8) 7 (7.2)

Pacific Islander 2 (3.4) 8 (8.2)

Other 1 (1.7) 2 (2.1)

Cancer centre at diagnosis

Auckland 29 (49.2) 51 (52.6)

Wellington 11 (18.6) 15 (15.5)

Christchurch 14 (23.7) 25 (25.8)

Overseas 5 (0) 6 (6.2)

Mean NZDep (±sd) 4.7 (±2.9) 5.6 (±3.1)

15.3% of participants had at least one tooth 
missing due to agenesis, 6.8% had at least 
one tooth affected by microdontia, and 
32.2% had a decreased root:crown ratio 
affecting at least one tooth. An inter-ex-
aminer reliability was conducted for the 
radiographical analysis (κ=0.83). 

Table 4 shows the impact of potential late 
dental effects on OHRQoL. Participants who 
experienced agenesis (7.9) had a higher 
mean OHIP-14 than those who did not (3.7) 

(p-value<0.05). Those with microdontia 
(50.0%) were also more likely to report 
having 1+ OHIP-14 impacts “Fairly Often” 
and “Very Often” almost three times as 
frequently than those who did not (18.2%).

Table 5 presents an overview of the 
bivariate analysis. No statistically signifi cant 
results at the p=0.05 level were found for 
Doxorubicin equivalent doses, cytarabine, 
cisplatin, etoposide, methotrexate, chemo-
therapy duration, total body irradiation, 
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Table 3: Prevalence of late dental effects.

N (%) Mean ±sd

Tooth defect

Agenesis 9 (15.3) 5.3 teeth ±2.9

Microdontia 4 (6.8) 3.0 teeth ±1.8

Root abnormalities 19 (32.2) 4.4 teeth ±3.8

Table 2: Oncology treatment characteristics summary.

Chemotherapy N (%) Mean dose in mg/m2 (±sd)

Drug 

Carboplatin 14 (23.7) 3,045.9 (±2,785.4)

Cisplatin 8 (13.6) 380.9 (±87.6)

Cyclophosphamide 39 (66.1) 5,634.6 (±5,600.7)

Cytarabine 13 (22.0) 15,926.5 (±14,769.4)

Dactinomycin 7 (11.9) 4.5 (±5.3)

Daunorubicin 17 (28.8) 122.8 (±69.6)

Doxorubicin 38 (64.4) 170.6 (±104.6)

Etoposide 25 (42.4) 3,068 (±4,841.3)

Ifosfamide 10 (16.9) 38,900 (±21,200)

Methotrexate 13 (22.0) 33,000 (±45,264)

Vincristine 36 (61.0) 22.8 (±22.7)

Doxorubicin equivalent dose 43 (72.9) 181.4 (±96.1)

Cyclophosphamide equivalent dose 44 (74.6) 7,107.9 (±11,034.9)

Number of chemotherapy drugs 4.1 drugs (±2.2)

Chemotherapy duration 504.1 days (±402.2)

Radiation therapy Mean dose in Gy (±sd)

Head and neck radiation therapy 15 (25.4) 35.2 (±21.0)

Total body irradiation 3 (5.1) 13.0 (±1.3)

Stem cell therapy

Overall 12 (20.3)

Bone marrow 5 (8.5)

Peripheral blood 5 (8.5)

Cord blood 2 (3.4)
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gender, ethnicity, NZDep or age at diagnosis. 
 No statistically signifi cant results were 
found with the individual OHIP-14 domains.

Six of 25 participants (40%) who received 
head and neck radiation therapy were 
missing at least one tooth due to agenesis, 
whereas only 6.8% who did not have head 
and neck radiation therapy were missing 
at least one tooth (p-value=0.006). Partici-
pants who had up to and including 20Gy of 
HNRT were missing on average 2.3 teeth, 
compared to 0.3 teeth in those who did 
not have HNRT. Participants who had over 
20Gy of HNRT were only missing 1.6 teeth 
on average. HNRT was also associated with 
higher mean HDI scores, with participants 
who did not receive HNRT having a mean 
HDI of 2.5. Those participants who received 
<20Gy and >20Gy of HNRT (p-value=0.003) 
had HDIs of 17.0 and 16.0 respectively. A 
binary logistic regression was carried out to 
determine the odds that a participant was 
likely to have at least one tooth missing due 
to agenesis (yes/no) (see Table 5). Variables 
examined in this analysis included dacti-
nomycin (yes/no), head and neck radiation 
therapy (0Gy, >0–<20Gy, >20Gy), stem cell 
therapy (yes/no) and cyclophosphamide 
equivalent dose (0mg/m2, >0–<4,000mg/m2, 
4,000–<8,000mg/m2

, >8,000mg/m2). We found 

that HNRT was the strongest correlator 
for agenesis, with participants who 
received more than 20Gy having an OR=7.7 
(p-value=0.04). 

One third of participants who received 
SCT were more likely to have teeth missing 
due to agenesis while 1 in 10 participants 
who did not receive SCT had teeth missing 
due to agenesis. Those who received SCT 
had a mean HDI score of 15.2, in contrast 
to an HDI score of 3.7 for those who did not 
receive SCT (p-value=0.029).

The mean total HDI score was highest 
for rhabdomyosarcoma (RMS) with a score 
of 30.7, followed by retinoblastoma (12.8) 
and other sarcomas (10.2). Conversely, 
leukaemia had the lowest mean total HDI 
score of 0.6.

 No statistically signifi cant results were 
found for counts of “Fairly Often” and “Very 
Often” in OHIP-14. Participants who had 
missing teeth due to agenesis were almost 
twice as likely (33.3%) to report having 
problems “Fairly Often” or “Very Often” 
with their OHRQoL than those who did not 
(18.0%). Participants who received dacti-
nomycin (42.9%) or vincristine (27.8%) 
reported problems more frequently with 
their OHRQoL than those who did not (17.3% 
and 8.7% respectively). 

Table 4: The impact of potential late dental effects on oral health-related quality of life.

OHIP-14
Mean ±sd

1+ OHIP-14 impacts “Fairly O� en” and “Very 
O� en”
N (%)

Overall 4.3 (5.2) 12 (20.3)

Tooth defect

Agenesis

Yes 7.9 (5.8) 3 (33.3)

No 3.7 (4.3)# 9 (18.0)

Microdontia

Yes 4.1 (4.6) 2 (50.0)

No 7.0 (7.5) 10 (18.2)

Root abnormalities

Yes 4.1 (4.6) 4 (21.1)

No 4.9 (5.1) 8 (20.0)

# = p-value<0.05.
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Table 5: Results of bivariate analysis between oncology treatment and outcome factors.

Number of missing teeth due 
to agenesis
Mean ± sd (N)

Total HDI
Mean ± sd (N)

OHIP-14
Mean ± sd (N)

1+ OHIP-14 impacts 
“Fairly O� en” and “Very 
O� en”
N (%)

Cyclophosphamide equivalent dose

0mg/m2 0.2±0.8 (15) 1.4±3.9 (15) 4.9±6.1 (15) 4 (26.7)

>0–<4,000mg/m2 0.2±0.9 (25) 2.0±5.6 (25) 2.8±4.5 (25) 2 (8.0)

4,000–<8,000mg/m2 0.9±1.6  (7) 9.9±14.7 (7) 6.0±6.4 (7) 2 (28.6)

≥8,000mg/m2 2.1±3.6 (12)a 17.9±20.8 (12)b 5.6±4.6 (12) 4 (33.3)

Doxorubicin equivalent dose

0mg/m2 1.6±2.8 (16) 11.8±18.6 (16) 2.4±4.3 (16) 2 (12.5)

>0–<250mg/m2 0.3±1.4 (32)  2.8±7.9 (32) 5.2±5.8 (32) 8 (25.0)

>250mg/m2 0.5±1.2 (11)  7.0±12.3 (11) 4.3±4.3 (11) 2 (18.2)

Cyclophosphamide

0mg/m2 0.4±1.1 (20) 3.0±6.8 (20) 4.2±5.6 (20) 4 (20.0)

0–6,000mg/m2 0.5±1.6 (26) 3.3±8.3 (26) 3.4±4.7 (26) 3 (11.5)

>6,000mg/m2 1.6±1.9 (13) 16.2±2.8 (13)c 6.2±5.6 (13) 5 (38.5)

Dactinomycin

No 0.6±1.8 (52)  5.2±10.7 (52) 3.5±4.5 (52) 9 (17.3)

Yes 1.3±3.0 (7) 12.3±23.7 (7) 10.3±6.9 (7)# 3 (42.9)

Daunorubicin

No 1.0±2.2 (42) 8.2±14.6 (42) 4.8±5.7 (42) 9 (21.4)

Yes 0.0±0.0 (17)  0.7±1.9 (17)# 3.0±3.4 (17) 3 (17.6)

Vincristine

No 0.4±1.1 (23) 2.7±6.3 (23) 2.2±2.9 (23)  2 (8.7)

Yes 0.9±2.3 (36) 8.2±15.3 (36)  5.6±5.9 (36)# 10 (27.8)

SCT

No 0.4±1.4 (47) 3.7±1.7 (47) 4.1±5.3 (47) 9 (19.1)

Yes  1.8±3.1 (12)# 15.3±16.4 (12)# 5.2±4.9 (12) 3 (25.0)

HNRT

0  0.3±1.4 (44)   2.5±7.4 (44) 4.4±5.2 (44) 9 (20.5)

>0–<20Gy 2.3±3.9 (4)  17.0±17.0 (4) 3.3±3.2 (4) 0 (0.0)

>20 Gy 1.6±2.6 (11)  16.0±20.5 (11)d 4.2±6.3 (11) 3 (27.3)

Diagnosis

RMS 4.0±4.0 (3)# 30.7±32.3 (3)# 7.0±7.5 (3)  1 (33.3)

Non-RMS 0.5±1.6 (56)  4.7±10.0 (56) 4.1±5.2 (56) 11 (19.6)

# =p-value<0.05.
The following variables have been omitted due to lack of statistical and clinical significance:
Vincristine, carboplatin, total body irradiation, methotrexate, etoposide, ethnicity, diagnosis, cisplatin, cytarabine, NZdep, age at diagnosis, mean GI.
a = p-value statistically di� erent from 0–4,000.
b = p value statistically di� erent from 0–4,000 and 0.
c = stat sig dif from 0 and >0–<6,000.
d = stat sig dif from 0 and >0–<20.
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Table 7: Linear regression model for the association between oncology treatment factors and mean 
OHIP-14 scores.

Treatment factors Parameter estimate 95% CI p-value

Dactinomycin

No Reference

Yes 5.8 1.7–9.8 0.01

Gender

Female Reference

Male -2.3 -4.7–0.1 0.06

Agenesis

No Reference

Yes 3.3 -0.22–6.8 0.06

Vincristine

No Reference

Yes 2.3 -0.2–4.8 0.07

Ethnicity

European Reference

Non-European 4.1 -5.5–13.7 0.39

Table 6: Binary logistic regression model for the association between oncology treatment factors and 
agenesis (Yes/No).

Treatment factors Odds ratio 95% CI p-value

Dactinomycin

No Reference

Yes 2.4 0.2–26.8 0.48

Head and neck radiation therapy

0 Reference

>0–<20Gy 6.3 0.5–81.5 0.16

>20 Gy 7.7 1.1–54.4 0.04

Stem cell therapy

No Reference

Yes 2.0 0.2–21.5 0.57

Cyclophosphamide equivalent dose

0mg/m2 Reference

>0–<4,000mg/m2 1.8 0.1–25.2 0.67

4000–<8,000mg/m2 2.4 0.1–53.9 0.58

≥8,000mg/m2 3.3 0.2–59.4 0.42
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Table 7 outlines the linear regression 
model used to establish the relationship 
between variables and OHIP-14 scores. 
Variables examined included dactinomycin 
(yes/no), gender (male/female), agenesis 
(yes/no), vincristine (yes/no) and ethnicity 
(European/non-European). The use of dacti-
nomycin, with all other factors held equal 
in the model, correlated with a higher mean 
OHIP-14 score by 5.8 points (p-value=0.006). 
There was also a positive association 
between the presence of missing teeth due 
to agenesis and mean OHIP-14 score (3.3-
point higher), although this fi nding did not 
meet the statistically signifi cant threshold 
(p-value=0.064).

Discussion
This cross-sectional study of the late dental 

effects of oncology treatment in childhood 
cancers in New Zealand found a high prev-
alence of dental agenesis and microdontia 
among our sample. This study also identifi ed 
potential risk factors for agenesis including 
head and neck radiation therapy, stem cell 
therapy, cyclophosphamide equivalent doses 
over 8,000mg/m2, and dactinomycin. 

While this study provides useful insights 
into the late dental effects of childhood 
oncology treatment, there are some 
weaknesses. The study had a nonideal 
participation rate of 37.8%. This may be 
attributed to the long interval between 
cancer treatment and the study (on average 
over 11 years), with the majority of non-par-
ticipants declining to participate due to 
lack of interest. In addition to this, partic-
ipation may have been inconvenient for 
those who had to travel long distances. The 
geographical spread of the participants 
also made the logistical organisation of this 
study diffi  cult. Furthermore, Pasifi ka had a 
proportionally lower participation rate of 
20% compared to other ethnicities. This is 
likely to be a refl ection of the inequality in 
access to healthcare for these individuals. 

There are a number of possible implica-
tions of the low participation rate. It may be 
that those with more dental problems had 
more incentive to participate in this study. 
Three-quarters of patients who were treated 
for rhabdomyosarcoma participated in this 
study and they had the highest mean total 
HDI score of 30.7, over six times greater 
than non-RMS diagnoses (4.7). However, 

only one of the three RMS originated in the 
head and neck region. This may have biased 
the results towards more severe dental 
problems than what is true in the population 
of interest. 

The NZDep, and derived SES, was based 
on the current address and not the address 
at time of diagnosis. In addition, the NZDep 
is based on census data which uses mesh-
blocks of, on average, 81 people.23 It is 
therefore not based solely on an individual’s 
SES, but includes the SES of others in that 
meshblock. While SES was not found to be a 
risk factor for the late dental effects in this 
study, this could be attributed to our small 
sample size.

This retrospective study looked at chrono-
logical ages of participants at diagnosis. The 
current literature shows that late dental 
effects are correlated with a patients age 
at treatment.8,27,28 While this study did not 
fi nd any signifi cant associations with age 
at diagnosis, it should be acknowledged 
that chronological age does not always 
correlate with dental age. This is an espe-
cially important consideration in this study 
as it has been shown that Māori and Pasifi ka 
children tend to have an accelerated dental 
development.29

Another consideration is that children 
with higher body mass index (BMI) values 
have also been found to have an accelerated 
dental development.30–32 High BMI values 
could also have been a confounding factor in 
this study as children with high BMI values 
may have received higher doses of chemo-
therapy, which is often calculated by body 
surface area. 

Despite these considerations, this study 
provides useful and insightful information. 
This is the fi rst study of its kind in New 
Zealand, and showed strong correlations 
of clinical importance between specifi c 
oncology treatment factors and their effects 
on the developing dentition. It involved an 
interprofessional collaboration between 
paediatric oncologists, nurses and dentists 
from all over New Zealand. Moreover, 
this study showed a respectable degree 
of rigour with seven dentists and dental 
specialists reviewing the information and 
arriving at a consensus. Furthermore, the 
participants in this study had comparable 
sociodemographic characteristics to the 
non-participants for age, sex and most 
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ethnicities, allowing us to make some gener-
alisations to our population of interest. 

The results of the present study are 
consistent with the international literature,
which shows that agenesis and micro-
dontia are found more commonly among 
childhood cancer survivors. While this 
study is cross sectional, we can compare 
our prevalence data to the general popu-
lation. This study found the prevalence of 
agenesis was high at 15.3%, compared with 
2.5% to 6.9% in a recent meta-analysis of 
the general population.33 A previous study 
conducted in New Zealand found that 
0.35% of fi ve-year old children had missing 
teeth.32 The aetiology of agenesis is thought 
to involve both genetic and environmental 
factors.34,35 Another environmental factor 
to consider is maternal smoking, which has 
been linked to tooth agenesis and possibly 
childhood cancers. A study by Al-Ani et 
al found maternal consumption of 10 or 
more cigarettes per day during pregnancy 
was associated with four times the odds of 
having a child with hypodontia; as maternal 
smoking was not measured in the present 
study, this association was not able to be 
investigated.34,36 A similar comparison was 
found for microdontia (prevalence = 6.8%), 
with studies on the general population 
fi nding a prevalence of up to 3%.37 However, 
classifi cation of microdontia can be quite 
subjective depending on which index is used 
and inter-observer variability. 

Hsieh et al 2011 found a positive 
correlation between cyclophosphamide 
doses and total HDI.13 Although not statis-
tically signifi cant because of the small 
sample size, our study paper consolidates 
this fi nding. Our study also showed a 
dose-response relationship between total 
cyclophosphamide equivalent dose and 
number of teeth missing due to agenesis, 
and total HDI. This dose-response rela-
tionship between cyclophosphamide 
equivalent doses and the likelihood of 
agenesis persisted with multivariate 
analysis. While not statistically signifi cant, 
it suggests that this fi nding is unlikely due to 
chance or any external factors.

Our fi ndings corroborated the fi ndings 
of Das et al,16 which found that head and 
neck radiation therapy was twice as likely 
to result in agenesis, and were missing 
fi ve times as many teeth due to agenesis, 
than those who did not receive HNRT. In 
the present study this association persisted 
using the binary logistic regression model, 
and showed that HNRT greater than 20Gy 
increased the odds of agenesis seven-fold 
(OR=7.7) compared with those who did not 
have HNRT (p-value=0.04). 

The association between specifi c 
treatment factors and agenesis can be 
attributed to the non-specifi city of oncology 
treatments which potentially risk all cells 
undergoing division. It is thought that this 
disrupts ectomesenchymal cells involved in 
tooth formation resulting in agenesis.

Contrary to expectations, the mean 
OHIP-14 score of 4.3 was quite low in 
comparison with adolescents in the general 
population.38  The OHIP-14 has been vali-
dated in use for adolescents 15 years and 
older;39 with the mean age of this study’s 
participants being 14.9 years a child-specifi c 
OHRQoL measure such as the Child Percep-
tions Questionnaire (CPQ11–14) may have 
been found to be more responsive.40 The 
New Zealand Oral Health Survey (NZOHS) 
2009 used a global question, similar to 
the one we used. In the present sample, 
children reported their OHRQoL to be 
better, compared with the 2009 NZOHS.26

While a linear regression model was carried 
out to ascertain correlations with mean 
OHIP-14 scores, we should acknowledge that 
by including sociodemographic, treatment 
factors and outcome variables, there is 
likely to be some level of confounding. 
Nevertheless, this model found that dactino-
mycin and agenesis correlated with a higher 
OHIP-14 score. 

Ideally, the late dental effects of oncology 
treatment would best be studied longitudi-
nally, thereby reducing bias and optimising 
participation rates. In addition, the role 
of dactinomycin should be further inves-
tigated for its potential effects on the 
developing dentition.
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Conclusion
Although all children with childhood 

cancer need regular dental follow ups, 
particular attention should be paid to 
children who have had HNRT, SCT and/or 
cyclophosphamide equivalent doses greater 
than 8,000mg/m2. Particular attention should 
be paid to dental caries, agenesis and enamel 
defects, which have been shown to nega-
tively impact OHRQoL. In addition to this, 
patients treated for rhabdomyosarcomas 
have the potential to have severe delete-
rious effects on their oral health. These are 

important considerations for paediatric 
oncologists, as patients who have missing 
teeth are likely to require complex and costly 
orthodontic and/or rehabilitative treatments.

This study shows that New Zealand 
survivors of childhood cancer treatment 
have a signifi cant prevalence of complex 
dental anomalies. This justifi es a review 
of primary and tertiary dental services 
to ensure they and their families have 
consistent publicly funded access to the 
orthodontic and advanced oral rehabili-
tative services which they require.
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Sexual assault experiences 
of university students 

and disclosure to health 
professionals and others

Melanie A Beres, Zoran Stojanov, Katie Graham, Gareth J Treharne

Health professionals have the potential 
to play a central role in receiving 
disclosures and providing care for 

physical or emotional trauma relating to sex-
ual assault. Surprisingly little is known about 
how common it is for university students 
to experience sexual assault, particularly in 
Aotearoa New Zealand, and whether they 
disclose these experiences to health profes-
sionals or other support services. Experi-
ences of sexual assault are one of the most 
distressing issues that a patient may disclose 
to a health professional1–4 and it is there-
fore pertinent to understand how likely it is 
that health professionals will receive such 
disclosures from university students they 
provide care for. In this study we conduct-
ed a cross-sectional survey of experiences 
of sexual assault among students at a large 
campus of a university in Aotearoa New Zea-
land, with a particular focus on who people 

told about their experience from a range of 
groups including health professionals. This 
study adds new knowledge by providing a 
description of the scope of sexual assault at 
universities in Aotearoa New Zealand thus 
providing an indication of how health, coun-
selling and other support services can work 
to support people who have experienced 
various forms of sexual assault. Reporting 
rates for sexual assault are typically low, 
but health professionals are one of the most 
common groups to receive disclosures. For 
example, in a survey in one US city including 
a subsample of university students about 
50% of victims reported telling mental health 
professionals, 27% told physicians and 14% 
told rape crisis centres.5

The last published study of sexual assault 
among university students in Aotearoa 
New Zealand was released in 1991.6 A 
convenience sample of students enrolled 

ABSTRACT
AIMS: The aim of this study was to investigate the number and correlates of sexual assault among students 
at a campus-based university in Aotearoa New Zealand and to determine how o� en students disclose such 
experiences to health professionals, other services and family/friends.

METHODS: An online survey based on the Administrator-Researcher Campus Climate Consortium tool was 
emailed to all students at the main campus of a large university in Aotearoa/New Zealand. It was completed 
by 1,540 students (8.1% of those emailed) of any gender in July–August 2019. 

RESULTS: During their time at university to-date, 28% of the sample had experienced at least one form of 
sexual assault with 14.9% reporting experiences that meet a definition of rape. Sixty-six percent of victims 
in the sample and 53% of the reported perpetrators had been using alcohol at the time of the assault. Only 
8% of those reporting sexual assault in the sample disclosed the assault to a health professional.

CONCLUSIONS: Considering the low number of university students disclosing sexual assaults to health 
professionals or support services, the results of this survey suggest more work is needed to facilitate 
greater disclosures to health professionals enabling victims to access the services they need regardless of 
alcohol use. 
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in an introductory psychology paper at 
one university were asked to complete the 
Sexual Experiences Survey. The sample 
consisted of 347 female students of whom 
51% reported that they had ever experienced 
some form of sexual victimisation, including 
14% who reported ever experiencing rape. 
In a 2019 study of the general population in 
Aotearoa New Zealand, 34% of women and 
12% of men reported experiencing sexual 
assault at some point in their lives.7 Māori 
reported the highest rate of experiencing 
sexual assault with 29% having experienced 
sexual assault compared with 26% of New 
Zealand European/Pākehā, 19% of Pacifi c 
Islanders, 12% of Asian respondents and 
18.25% of people with ‘other’ ethnicities. 
For assaults within the last 12 months, 66% 
were reported by respondents between the 
ages of 16 and 29.8 International research 
specifi c to university campuses reports that 
between 19 and 27% of female students 
experience sexual assault over the course 
of one year.9,10 Other research demonstrates 
that higher rates of sexual assault are also 
experienced by people of minority genders11

and sexualities.12

At least half of all sexual assaults occur in 
the context of alcohol consumption where 
either the victim, the reported perpetrator 
or both were drinking.13 People who expe-
rience sexual assault when intoxicated are 
less likely to recognise their experiences 
as sexual assault,14 more likely to blame 
themselves,15 and more likely to experience 
psychological distress.16 Asking about 
alcohol consumption is often part of inap-
propriate victim-blaming approaches to 
receiving disclosures which are experienced 
as secondary victimisation. It is important to 
instead ascertain if anything differs between 
sexual victimisation when the victim or the 
reported perpetrator have been drinking 
in order have good insight into the types 
of context victims are likely to report 
without implying any element of blame. 
Survey research with university students 
in Aotearoa New Zealand has shown that 
21% of female students and 12% of male 
students have experienced unwanted sexual 
advances due to someone else’s drinking 
over a four-week window.17

Sexual assault results in a range of 
health impacts on victims. These include 

physical injuries, sexually transmitted 
infections (STIs) and pregnancy. Also 
victims experience a range of psychological 
consequences including the potential for 
post-traumatic stress disorder (PTSD) and 
diffi  culties with studies for university 
students.18 Sexual assault has signifi cant 
impact on communities and the economy 
in Aotearoa New Zealand. In 2012/2013 
the Accident Compensation Corporation 
(ACC) spent approximately $45 million on 
sensitive claims related to sexual assault.19

This number is likely much higher now 
considering that the overall rate of sensitive 
claims has risen to 21 claims per day in 2018 
compared to 11 in 2013.20

The research questions addressed in this 
article are: 1) How common is sexual assault 
victimisation among current university 
students in Aotearoa New Zealand and 
how often does this occur in the context of 
alcohol consumption? 2) Does frequency 
of sexual assault victimisation among 
university students differ by age, gender, 
sexuality and ethnicity? 3) What is the 
gender of those who perpetrate reported 
sexual assaults? 4) To which health profes-
sionals and services do university students 
disclose experiences of sexual assault?

Method
Design and procedures

A cross-sectional, retrospective 
campus-wide survey approach was applied. 
The survey was reviewed and approved by 
the ethics committee from the host insti-
tution. An initial invitation to complete the 
online survey was emailed to all students 
registered as studying at the main campus 
of one of the universities in Aotearoa New 
Zealand including undergraduates and 
postgraduates. The invitation was sent 
in mid-July 2019 soon after the start of 
the second semester, and two successive 
reminders were sent at the end of July and 
in early August. Participants were entered 
into a draw to win one of two $200 travel 
vouchers. The survey was referred to as 
the Campus Climate Survey as per previous 
research in this area21 and was advertised 
using posters around campus, social media 
posts and publicly visible screens around 
campus. The survey was closed at the end of 
August 2019.
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Measures
The Administrator-Researcher Campus 

Climate Consortium (ARC3) survey tool21

was used. The original survey, developed 
in 2017 in the US, contains 19 modules that 
assess a range of violations, including sexual 
harassment, dating violence, and sexual 
assault victimisation and perpetration. 
Results presented here are from the ARC3 
sexual assault victimisation module. This 
module is adapted from the Sexual Experi-
ences Survey (SES),22,23 used for over three 
decades to measure sexual victimisation 
among university students. After conducting 
a pilot test of the instrument, the response 
patterns in the Sexual victimisation module, 
were changed from 0 times, 1 time, 2 times
and 3+ times to Never, Once or twice, Some-
times and Often, based on the feedback 
from pilot participants. The piloting process 
confi rmed that the ARC3 was culturally 
appropriate for use in Aotearoa New 
Zealand. Respondents were asked specifi -
cally about experiences of sexual assault that 
occurred while they attended their current 
university. The data on experiencing sexual 
assault was collected through a set of ques-
tions asking for their possible experience of: 
sexual contact; non-consensual oral, anal or 
vaginal sex; or attempted non-consensual 
sex. The levels of severity were measured 
using statements indicating coercion (Telling 
lies, threatening to end the relationship, 
threatening to spread rumours about me, 
making promises I knew were untrue or 
continually verbally pressuring me after I said 
I didn’t want to; showing displeasure, criti-
cising my sexuality or attractiveness, getting 
angry but not using physical force, after I said 
I didn’t want to) or rape (Taking advantage of 
me when I was too drunk or out of it to stop 
what was happening; threatening to physically 
harm me or someone close to me; using force, 
for example holding me down with their body 
weight, pinning my arms or having a weapon).

Respondents who reported experiencing 
some form of sexual assault were asked 
a series of additional survey questions 
including whether or not they sought profes-
sional help following their experience(s) of 
sexual assault and, if so, where they went 
for such help.

Respondents who indicated they have 
experienced at least one incident of sexual 
assault were asked if they had told anyone 
about the incident from: fl atmate; romantic 
partner; close friend other than fl atmate; 

parent or guardian; other family member; 
the Proctor’s offi  ce; campus security; the 
offi  ce of student conduct; disability support 
services; doctor/nurse; mental health 
team member at student health provider; 
off-campus counsellor, psychologist or 
therapist; local police; religious leader; 
university faculty or staff; hall of residence 
staff; Rape Crisis.

The people respondents disclosed to 
were merged into broader categories. The 
category Friends/family consists of: fl atmate, 
romantic partner, close friend other than 
fl atmate, parent or guardian and other family 
member. The category health professional 
consists of: doctor/nurse and mental health 
team member at student health provider.

Participants were also asked a series of 
demographic questions. Respondents were 
categorised as cisgender (non-transgender) 
women, cisgender men or gender diverse 
based on the answers they provided to two 
questions: 1) What sex were you assigned at 
birth (as listed on your original birth certif-
icate)? (Options: Female, Intersex and Male); 
and 2) How do you currently identify your 
gender? (Options: Man, Woman, Trans-
masculine, Transfeminine, Transgender, 
Genderfl uid, Gender queer and I use a 
different term to identify my gender). Partici-
pants were categorised as gender diverse if 
they responded Intersex to the fi rst question 
or indicated a transgender history or 
other gender-diverse identity based on the 
terminology used by Statistics New Zealand 
Tatauranga Aotearoa. Analyses of specifi c 
subcategories within gender diverse are 
not reported due to the small number of 
respondents with such gender identities in 
this survey.

Participants’ sexual orientation was 
requested using the question: How do 
you currently identify your sexual identity/
sexuality? Check all that apply. (Options: 
Asexual, Bisexual, Demisexual, Gay, Lesbian, 
Pansexual, Queer, Straight, Takatāpui, and 
I use a different term to identify my sexual 
identity/sexuality). A binary categorisation 
was used due to a small number of respon-
dents with specifi c queer identities in this 
survey. Participants who only checked the 
option Straight were categorised as ‘straight’ 
and those who provided another response/
combination were categorised as ‘queer’ 
based on reclaimed terminology used by the 
local student association.
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Participants’ ethnicity was requested 
using the question: What term/s do you use 
to describe your ethnicity? Responses were 
coded according to the Ministry of Education 
Ethnic Group Codes.25

Sample
A total of 1,623 students responded to the 

survey, which equates to a response rate of 
8.1% of the approximately 20,000 students 
(with the exact number unknown as ethical 
requirements meant the email invitations 
were sent by central computing services). 
Initial data cleaning found and removed 
blank records (0% of questions completed) 
for 82 respondents (5.1%). The fi nal sample 
of 1,540 consists of 1,165 (76.3%) cisgender 
women, 355 (23.1%) cisgender men, and 20 
(1.3%) gender diverse people. Participants 

ranged in age from 18 to 72 with a mean 
age of 22.23 years (SD 5.71). Seventy-nine 
percent of the sample was between the ages 
of 18 and 23. Of the 1,540 participants, 1,127 
(73.2%) identifi ed exclusively as straight or 
heterosexual, with the other 413 (26.8%) 
identifying with at least one term associated 
with lesbian, gay, bisexual, pansexual 
or queer. The sample consisted of 1,000 
(65.6%) participants of only New Zealand 
European/Pākehā descent; 165 (10.8%) 
participants of Māori descent, 53 (3.5%) 
participants of Pacifi c Island descent, 244 
(16.0%) participants of Asian descent, and 
62 (4.1) participants of other ethnicities. The 
sample breakdown and the comparison with 
the total university student population is 
presented in Table 1.

Table 1: Sample structure compared to the total university population.

Characteristic Survey sample University population

Gender

Cis-women 1,165 (76.3) 12,588 (59.6%)

Cis-men 355 (23.1) 8,519 (40.3%)

Gender diverse 20 (1.3) 1 (.1%)

Total 1540 21078

Ethnicity*

Pākehā 1,000 (65.6) 14,099 (71.4)

Māori 165 (10.8) 1,955 (9.9)

Pacific 53 (3.5) 928 (4.7)

Asian 244 (16.0) 4,048 (20.5)

Other 62 (4.1) 1,441 (7.3)

Total 1524 22471

Sexual orientation

Straight 1127 (73.2) No info

Queer 413 (26.8) No info

Total 1540 N/A

Year of study

1st 358 (23.5%) 4,023 (20.4%)

Bachelor excl. 1st 856 (56.2%) 10,654 (54.0%)

Post-grad 190 (12.5%) 3,670 (18.6%)

PhD 120 (7.9%) 1,399 (7.1%)

Total 1524 19,746

*Students who reported more than one ethnic group in the total university population category are counted once 
in each group reported. This means that the total number of responses for all ethnic groups can be greater than the 
total number of students who stated their ethnicities. Therefore, totals may be greater than 100%.
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Data coding and analysis
Consistent with the recommended coding 

of the Sexual Experiences Survey (SES), 
reported experiences of sexual assault were 
categorised into six categories: non-victim, 
non-consensual sexual contact, attempted 
coercion, coercion, attempted rape and 
rape. The difference between the coercion 
and rape categories relies on the tactics 
used by the reported perpetrator. Coercion 
was non-consensual oral, anal, vaginal sex 
achieved by the reported perpetrator by 
telling lies, threatening to end the rela-
tionship, threatening to spread rumours 
about the victim, making promises the 
victim knew were untrue, by continually 
verbally pressuring the victim, showing 
displeasure, criticising the victim’s sexuality 
or attractiveness or getting angry but not 
using physical force. Rape was defi ned as 
taking advantage of the victim when she/he 
was too drunk to stop what was happening, 
threatening to physically harm the victim 
or someone close to the victim, using force 
or having a weapon. Using the types of 
sexual assault outlined above a variable 
was created to assign participants to groups 
based on their most severe experience of 
sexual assault. 

Data are reported as number and 
percentages within this sample. Inferential 
analyses testing differences in frequency of 
the categories of sexual assault experienced 
were conducted using chi square test of 
independence.

Results
Table 2 presents the number and 

percentage of respondents who reported 
each type of sexual assault. Almost 28% of 
respondents reported experiencing some 
form of sexual assault while at university. 
Almost one third of cisgender female 
respondents reported experiencing at 
least one form of sexual assault. Queer 
cisgender females were more likely to report 
experiencing sexual assault compared 
with straight cisgendered females (X2(2, 
N=1,165)=6.04, p<.05). Sexual assault was 
twice as frequent among queer cisgender 
male respondents (over 1 in 5) compared 
to straight cisgender male respondents 
(around 1 in 10) (X2(2, N=355)=9.96, p<.01). 
In addition, queer respondents were more 
likely to have experienced attempted rape or 
rape compared to the straight respondents 
(X2(5, N=1,540)=15.35, p<.01).

Table 2: Reported cases of sexual victimisation among respondents by gender and sexual orientation.

Cisgender women Cisgender men Gender 
diverse

Total (%)

Straight (%) Queer (%) Total (%) Straight (%) Queer (%) Total (%) Total 

No victimisation 593 (69.8) 196 (62.2) 789 (67.7) 245 (89.7) 63 (76.8) 308 (86.8) 12 1,109 (72)

Non-consensual 
sexual contact

45 (5.3) 22 (7) 67 (5.8) 7 (2.6) 2 (2.4) 9 (2.5) 0 76 (4.9)

Attempted coercion 15 (1.8) 6 (1.9) 21 (1.8) 1 (0.4) 1 (1.2) 2 (0.6) 1 24 (1.6)

Coercion 21 (2.5) 5 (1.6) 26 (2.2) 0 (0) 1 (1.2) 1 (0.3) 2 29 (1.9)

Attempted rape 39 (4.6) 21 (6.7) 60 (5.2) 7 (2.6) 4 (4.9) 11 (3.1) 2 73 (4.7)

Rape 137 (16.1) 65 (20.6) 202 (17.3) 13 (4.8) 11 (13.4) 24 (6.8) 3 229 (14.9)

Total 850 (100) 315 (100) 1,165 (100) 273 (100) 82 (100) 355 (100) 20 1,540 (100)
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The associations between type of sexual 
assault and gender was signifi cant (X2(4, 
N=1,540)=51.59, p<.01). Cisgender male 
respondents were less likely to have expe-
rienced rape compared to the cisgender 
female respondents and less likely to have 
experienced coercion than the cisgender 
female and gender diverse respondents 
(Table 2).

The number of sexual assaults reported by 
Māori and New Zealand European/Pākehā 
respondents was equivalent, with 31% of 
each group reporting some form of sexual 
assault. 28% of Pacifi c Island respondents, 
19% for Asian respondents and 14% for the 
respondents of other non-White/non-Poly-
nesian ethnicities also reported some form 
of sexual assault (see Table 3).

In addition, respondents of Asian or other 
non-White/non-Polynesian ethnicities were 
less likely to have reported rape specifi cally 
compared to the respondents of New Zealand 
European/Pākehā, Māori or Pacifi c ethnic-
ities (X2(8, N=1,533)=23.80, p<.01). No other 
differences related to ethnicity were found.

A majority of respondents (88.6%) who 
reported sexual assault indicated that the 
assaults were committed by male perpe-
trators. Male perpetrators were reported 
in 98.2% for female victims, 22.2% for male 
victims and 6/8 of gender diverse victims. Of 
the queer respondents who reported victimi-
sation 97.6% of queer female victims and 
12/21 of queer male victims reported male 
perpetrators. Over 60% of perpetrators and 
72.1% of those reporting victimisation were 
under the infl uence of alcohol or drugs at 
the time of the assault (see Table 4).

Table 3: Most severe form of sexual victimisation among respondents by ethnicity.

European 
descent (%)

Māori (%) Pacific 
Island (%)

Asian (%) Other (%) Total (%)

No victimisation 700 (69.3) 115 (69.3) 39 (72.2) 201 (81.4) 48 (85.7) 1,103 (72)

Non-consensual 
sexual contact

55 (5.5) 8 (4.8) 2 (3.7) 9 (3.6) 2 (3.6) 76 (5.0)

Attempted 
coercion

14 (1.4) 3 (1.8) 2 (3.7) 3 (1.2) 2 (3.6) 24 (1.6)

Coercion 19 (1.9) 3 (1.8) 1 (1.9) 5 (2.0) 0 (0) 28 (1.8)

Attempted rape 51 (5.1) 10 (6.0) 2 (3.7) 7 (2.8) 3 (5.4) 73 (4.8)

Rape 171 (16.9) 27 (16.3) 8 (14.8) 22 (8.9) 1 (1.8) 229 (15.0)

Total 1,010 (100) 166 (100) 54 (100) 247 (100) 56 (100) 1,533 (100)

Table 4: Use of alcohol or drugs by the reported perpetrator or the victim.

Use of alcohol or drugs Perpetrator (%) Victim (%)

Had been using alcohol 279 (62.1) 322 (71.7)

Had been using drugs 44 (9.8) 24 (5.3)

Had been using both alcohol and drugs 40 (8.9) 22 (4.9)

Had not been using either alcohol or drugs 74 (16.5) 125 (27.8)

Not known 92 (20.5) N/a

Total 449 (100) 449 (100)
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Out of 431 participants who reported 
experiencing any type of sexual assault, 
178 (41.3%) told no one about their expe-
rience, 179 (41.5%) told one supporter, 74 
(17.2%) told two or more supporters. Type 
of supporter that victims disclosed to is 
presented in Table 5.

Respondents who reported victimisation 
were asked who they told about the incident, 
and were able to report more than one 
response. The numbers in Table 5 refer to 
the number of disclosures reported, not the 
number of respondents reporting victimis-
ation. Respondents reporting victimisation 
were most likely to disclose their expe-
rience to friends and/or family members 
(45.3%). If victims told more than one 
person about their experience family and/
or friends followed by health professionals 
were most likely to receive the disclosure. 
Health professionals, other services within 
the university, and off-campus services were 
less likely to receive disclosures (42, 39 and 
36 respondents respectively) while nine 
respondents disclosed their experience to the 
university’s sexual violence support service.

Discussion
This study replicates and expands on 

a study from 1991 6 that surveyed sexual 
assault victimisation and perpetration at 
university in Aotearoa New Zealand. The 
results suggest that 28% of respondents have 
experienced some form of sexual assault 
during their time at university. Women, and 
sexual minority respondents were over-rep-
resented as victims and men were identifi ed 
as the majority of perpetrators. In our 

sample, New Zealand European/Pākehā and 
Māori participants reported the highest rates 
of sexual assault. Few respondents reported 
seeking medical or health support, including 
mental health support. These results are 
consistent with international literature on 
sexual assault at universities.9,21

Considering the high number of reports 
to family and friends there is potential for 
medical professionals to provide ‘secondary 
support’ to those who have received 
disclosures from others. This pattern of 
non-disclosure is likely to relate to feelings of 
shame, uncertainty about how the disclosure 
will be handled, and concerns about 
secondary traumatisation.26 Future research 
could explore these reasons for non-dis-
closure in depth with university students. 
Increasing training for health professionals 
about how to open up conversations around 
sexual assault may facilitate increased 
disclosures to health professionals.

Of note, the number of cases where it was 
reported that alcohol had been consumed 
by the victim and the perpetrator at the 
time of the reported sexual assaults is high 
but is consistent with other research in 
university settings.13 Those who experience 
sexual assault while intoxicated are more 
likely to be distressed and blame them-
selves,14,15 which may inhibit disclosure to a 
health professional and needs to be handled 
in a way that avoids victim-blaming when 
disclosure does occur. Increased training in 
the dynamics of alcohol facilitated sexual 
assault could also improve medical profes-
sional’s response to sexual assault disclosure 
and encourage increased disclosure.

Table 5: Number of disclosures to different types of supporters. 

Supporter category Total number (%) Number who disclosed to a 
health professional (%)

Friend/family 252 (45.3) 41 (9.1)

Health professional 42 (7.6) N/a

Other university service* 39 (7.0) 20 (4.6)

O�  campus service 36 (6.5) 18 (4.2)

University sexual violence support service 9 (1.6) 6 (1.4)

Nobody 178 (32.0) N/a

*Other than the university sexual violence support service.
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Strengths and limitations
The intention was to conduct a repre-

sentative cross-sectional survey to better 
understand the sexual assault experiences 
of students. This was not fully achieved due 
to the low response rate, which resulted 
in a self-selected sample. While the study 
was advertised extensively through emails 
directly to students and posters around 
campus the response rate is still low. The 
percentages reported in this study cannot 
be read as prevalence statistics for the 
whole student population. However, the 
results presented here do provide contem-
porary information that is highly relevant to 
understanding the scope of the problem of 
sexual assault on campus and the results are 
consistent with studies on other campuses 
using the same methodology,21 suggesting 
that the problem of sexual assault on 
campuses in Aotearoa New Zealand is 
similar to the problem in other countries. 
In addition, the survey method was limited 
by being cross-sectional and retrospective 
in nature. Future surveys could use over-
sampling approaches for subgroups such 
as gender-diverse people or ethnic groups 

to provide better representation of the total 
student population, and apply targeted 
sampling methods to attempt to achieve a 
more representative sample.

Conclusions
Understanding sexual assault victimi-

sation and perpetration is important in 
order to better support the needs of those 
impacted by sexual assault as part of an 
overall approach to preventing the occur-
rence and impact of sexual violence.27

Considering the low number of victims 
accessing support services, including health 
services, the results of this survey suggest 
more work is needed to assist clinicians 
and other support providers to recognise 
potential warning signals around sexual 
assault and to open up conversations that 
may facilitate disclosures from university 
students and others who have experienced 
sexual assault. Simultaneously, it would be 
helpful to work with the student community 
in making them more aware of relevant 
health services who can support victims of 
sexual assault. 
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Turning on a dime—
pre- and post-COVID-19 

consultation patterns in an 
urban general practice

Carol Atmore, Tim Stokes 

The COVID-19 virus was fi rst detect-
ed in New Zealand in late February 
2020, and by the third week in March, 

cases were starting to increase rapidly.1 On 
Saturday 21 March, 2020, in response to 
the emerging COVID-19 pandemic in New 
Zealand and restrictions announced by the 
government, the Royal New Zealand College 
of General Practitioners (RNZCGP) requested 
all general practices in the country to im-
mediately adopt virtual triage for all patient 
contacts and aim to provide most (70%) con-
sultations by virtual means, starting on Mon-
day 23 March.2 The pressing nature of the 
emerging pandemic was viewed as serious 
enough by the body of general practitioners 
and their nursing, practice management and 
administration colleagues, that most general 
practices across the country had changed 
their model of service delivery within a 

few days. Regardless of whether practices 
had experience with virtual consultations 
before, for example through the healthcare 
home model of care,3 or not, New Zealand 
general practice started providing the ma-
jority of patient contact virtually through 
phone or video consultations. Two days into 
the changed service delivery mode, New 
Zealand went into a state of national emer-
gency under Alert Level 4, requiring all but 
essential services to cease across the country 
and people to stay at home.4

Although New Zealand commentary 
has suggested that many patients stopped 
contacting their general practices during 
this time,5 no published data has quantifi ed 
this impact. The aim of this study was to 
measure the impact of these changes to how 
general practice services were provided by 
investigating changes in volume and nature 

ABSTRACT 
AIMS: To investigate changes in general practice consultation patterns in response to reduced face-to-face 
patient contact during the COVID-19 pandemic.

METHODS: A retrospective before and a� er case notes review study of one urban general practice to 
investigate patient contact in the first two weeks of New Zealand general practices’ COVID-19 response in 
2020, compared to the same period in 2019.

RESULTS: Twenty percent of patients had contact with the practice in both samples, with similar proportions 
by age, gender, ethnicity, deprivation and presence of multimorbidity or mental health diagnoses. Similar 
numbers of acute illness, accident-related and prevention patient contacts occurred in both samples, 
with more long-term condition-related contact in 2020. While 70% of patient contacts were face-to-face in 
2019, 21% were face-to-face in 2020. Most acute illness, accident-related and long-term condition-related 
contacts were able to be provided through virtual means, but most prevention-related contacts were 
face-to-face. 

CONCLUSIONS: This single practice study showed total patient contact was similar over both sample 
periods, but most contact in 2020 was virtual. Further longitudinal multi-practice studies to confirm these 
findings and describe future consultation patterns are needed to inform general practice service delivery 
post-COVID-19. 

ARTICLE



66 NZMJ 9 October 2020, Vol 133 No 1523
ISSN 1175-8716                 © NZMA
www.nzma.org.nz/journal

of patient contact with the practice in one 
general practice. This included exploring if 
any patient groups (by age, gender, ethnicity 
or socioeconomic status) had reduced 
contact with the practice and if any services 
were being under-provided compared to the 
‘business as usual’ general practice provided 
in the same time period of the previous year.

Methods
Practice characteristics and 
response

The general practice described was an 
urban Dunedin general practice with about 
2,500 patients providing the traditional 
model of doctor-led general practice care.6

Prior to COVID-19, face-to-face consulta-
tions were the mainstay of consulting: 
phone consultations and nurse triage 
were not established work patterns in the 
practice, although general practitioners 
(GPs) and practice nurses (PNs) would phone 
patients when requested. In response to 
the RNZCGP’s call, general practice team 
members met and outlined how the new 
methods of delivery would be implemented. 
The Monday of the fi rst week of the new 
style of care delivery was a regional public 
holiday, which gave an extra day of prepa-
ration. The practice had no experience with 
or hardware available for video consulta-
tions, so all virtual contact was by telephone. 
Virtual triage and virtual consultations 
were all undertaken by GPs. Due to various 
COVID-19 risk-related reasons, only two 
GPs and no PNs were able to see patients 
face-to-face. Patients were charged for 
phone consultations, but the study was not 
designed to look at fi nancial impacts.

Study design and data collection
A single practice retrospective before and 

after case notes review study was conducted 
during April and May 2020. The two weeks 
following the regional anniversary day 
public holiday in 2020 (24 March to 3 April) 
were compared to the same two weeks 
in 2019 (26 March to 5 April). Details of 
all patient contacts during these two time 
periods were extracted from the elec-
tronic patient record (MedTech practice 
management system) through query builds 
of appointments, patient portal requests 
and patient tasks across the date ranges. 
Demographics of patients interacting with 
the practice were captured (age, gender, 

ethnicity and deprivation). Patients were 
categorised as having multimorbidity or not 
(two or more long-term health conditions 
defi ned using established criteria)7 from 
long-term classifi cations lists. Mental health, 
alcohol or other drugs-related long-term 
classifi cations were separately recorded. 
Data were manually reviewed (CA) and 
patient contacts with the practice was cate-
gorised according to the type and nature 
of patient contact, as shown in Table 1. 
COVID-19 related consultations were catego-
rised as acute problems.

The funded and enrolled patient age-sex 
register of March 2019 and March 2020 were 
obtained. The list of registered patients in 
April 2020 was extracted from MedTech, to 
give age, gender, ethnicity and quintile data 
for the practice population. Ethics approval 
was obtained from the Human Research 
Ethics Committee of the University of Otago, 
HD20/043.

Data analysis 
A descriptively focused statistical 

analysis was conducted using frequencies, 
percentages and cross tabulations with exact 
95% confi dence intervals (CI) reported. The 
associated 95% CI were presented to aid in 
interpreting potential clinical signifi cance of 
fi ndings. Statistical analysis was done using 
Stata-15 software. 

Results
Practice population

There were 2,528 registered patients 
in April 2020, comprised of 48% female 
and 52% male patients. Fifteen percent of 
patients were aged 0–14 years, 11% 15–24 
years, 24% 25–44 years, 26% 45–64 years and 
24% were aged 65 and over. By ethnicity, 
80% were European, 9% Māori, 4% Pacifi c 
and 8% other ethnicities. By socioeconomic 
NZDep quintile, 17% were quintile 1, 15% 
quintile 2, 19% quintile 3, 23% quintile 4 and 
24% quintile 5. 

Patient contact with the practice 
related to patient population

Twenty percent of enrolled patients in 
both years had contact with the practice, 
(491/2,499 enrolled patients in 2019 and 
515/2,613 enrolled patients in 2020), as 
shown in Table 2. The proportion of patient 
contact by gender and age groups was 
similar in both samples. 
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Table 1: Data collected from patient record.

Variable Data collected Details

Contact date Date of practice contact Contact with specified date ranges

Demographics Gender Gender, as defined by patient

Age Age in years

Ethnicity Self reported (Māori, Pacific, European [NZ 
European and Other European] and other)

Deprivation NZ Deprivation Quintile; 1 (low deprivation) to 5 
(high deprivation)   

Multimorbidity Presence of two or more long-term 
classifications

Mental health or alcohol and 
other drugs health diagnoses

Presence of one or more mental health or 
alcohol and other drug long term classifications

Mode of contact Face-to-face In-person consultations

Virtual Phone consultations, either booked as 
appointments in response to request to phone 
patients 

Repeat prescription request through phone call 
to receptionist or patient portal message 

Service provider General practitioner

Practice nurse

Nature of 
contact

Acute problem Acute illness, new health need

Long-term condition Diagnosis, management or monitoring of long-
term condition

Prevention Immunisation

Cervical smear

Cardiovascular risk assessment/blood pressure 
check

Smoking cessation support

National bowel screening consultation

Minor surgery & wound care GP special interest skin lesion clinics, minor 
surgery, joint injections

Wound care 

Accident related Funded by Accident Compensation Corporation

Investigations related Venesection and informing patient of results

Other Other services, included giving information 

DNA Patient did not attend the consultation

Further services Referral to other service Public or private specialist or allied health

Investigations requested Laboratory or radiology investigations 
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Patient contact with the practice by 
demographic data

Similar proportions of patients had 
contact with the practice by age group, 
gender, ethnicity and deprivation quintile in 
both years, as shown in Table 3. The propor-
tions of patients with multimorbidity and 
mental health, alcohol or other drugs diag-
noses having contact with the practice, and 
the pattern of number of contacts with the 
practice were also similar in both years. 

Type and nature of patient contact 
with the practice

While the proportion of patients having 
contacts with the practice were similar 
in both year samples, the type of patient 
contact was markedly different. In 2019, 
30% of patient contacts were virtual and 
70% were face-to-face contacts, while in the 
immediate COVID-19 period studied, 79% 
of patient contacts were virtual and 21% 
were face-to-face, as shown in Table 4. The 
number of phone consultations increased 
fi ve-fold from 57 in 2019 to 255 in 2020, and 
phoned or electronic requests for repeat 
prescriptions nearly doubled from 146 in 
2019 to 269 in 2020. As noted above, the 
context of the practice meant that most 
contact with patients in 2020 was under-
taken by GPs. 

Similar numbers of acute consultations 
and accident-related consultations were 
undertaken in both years. More long-term 
condition management consultations were 

seen in 2020 compared to 2019. The balance 
of subtypes changed from similar numbers 
of long-term condition reviews and repeat 
prescriptions without review in 2019 (140 
patient contacts for long-term condition 
review and 146 for repeat prescriptions) 
to the majority being for repeat prescrip-
tions in 2020 (60 patient contacts were 
for long-term condition reviews and 285 
were for repeat prescriptions). Patient 
contacts related to prevention were similar, 
with most being for immunisations (85 
immunisations in 2019 compared to 87 in 
2020), with no cervical screening or bowel 
screening consultations in 2020. 

In 2019, 17 patients were referred to 
other health services, 13 of which were for 
long-term condition consultations, whereas 
no referrals were made in 2020. In 2019, 
61 laboratory and radiology investigations 
were ordered, (32 in acute consultations 
and 23 in long-term condition consultations) 
whereas only one investigation was ordered 
in 2020. 

Virtual and face-to-face patient 
contacts

When considering the proportion of 
patient contacts with the practice there was 
no evidence of differential access to face-
to-face or virtual consultations within each 
year sample by gender, age groups and 
ethnicity, as shown in Table 5. The reported 
proportion of face-to-face consultations 
experienced by patients living in quintile 

Table 2: Patients having contact with the practice compared to the enrolled population.

2019 2020

Patient 
contacts

Enrolled 
patients

% (95%CI) Patient 
contacts

Enrolled 
patients

% (95%CI)

Gender Female 262 1,202 21 (20–24) 285 1,246 23 (21–25)

Male 229 1,297 18 (16–20) 230 1,367 17 (15–19)

Age 0–4 11 86 13 (67–22) 13 107 12 (7–20)

5–14 27 250 11 (7–15) 19 284 7 (4–10)

15–24 25 261 10 (6–14) 32 286 11 (8–15)

25–45 93 542 17 (14–21) 102 603 17 (14–20)

45–64 114 676 17 (14–20) 144 676 21 (18–25)

65+ 221 684 32 (29–36) 205 657 31 (28–35)

Total 491 2,499 20 (18–21) 515 2,613 20 (18–21)

ARTICLE



69 NZMJ 9 October 2020, Vol 133 No 1523
ISSN 1175-8716                 © NZMA
www.nzma.org.nz/journal

Table 3: Demographics and health characteristics of patients in contact with the practice.

2019 2020

 n % (95%CI) n % (95%CI)

Age group 0–4 11  2 (1-4) 13  3 (1-4)

5–14 27  6 (4-8) 19  4 (2-6)

15–24 25  5 (3–7) 32  6 (4–9)

25–45 93 19 (16–23) 102 20 (16–24)

45–64 114 23 (20–27) 144 28 (24–32)

65+ 221 45 (41–50) 205 40 (36–44)

Gender Female 262 53 (49–58) 285 55 (51–60)

Male 229 47 (42–52) 230 45 (40–49)

Ethnicity European 424 86 (83–89) 450 87 (84–90)

Māori 35  7 (5–10) 31  6 (4–8)

Pacific 9  2 (1–4) 9  2 (1–3)

Other 21  4 (3–7) 19  4 (2–6)

No data 2  0 (0–2) 6  1 (0–3)

Quintile
(socio-economic 
deprivation)

1 (low) 74 15 (12–19) 78 15 (12–19)

2 81 17 (13–20) 76 15 (12–18)

3 96 20 (16–23) 100 19 (16–23)

4 110 22 (19–26) 112 22 (18–26)

5 (high) 117 24 (20–28) 140 27 (23–31)

No data 13  3 (1–5) 9  2 (1–3)

Multimorbidity No or one long-term 
condition

222 45 (41–50) 256 50 (45–54)

Two or more long-term 
conditions

269 55 (50–59) 259 50 (46–55)

Mental health, 
alcohol or other 
drugs 

No diagnosis 384 78 (74–82) 394 77 (73–80)

≥1 diagnosis 107 22 (18–26) 121 24 (20–27)

Number of contacts 
with practice

1 contact 354 72 (68–76) 406 79 (75–82)

2 contacts 95 19 (16–23) 84 16 (13–20)

3 contacts 27  6 (4–8) 17  3 (2–5)

≥4 contacts 15  3 (1–5) 8  2 (1–3)

Total 491 515

ARTICLE



70 NZMJ 9 October 2020, Vol 133 No 1523
ISSN 1175-8716                 © NZMA
www.nzma.org.nz/journal

1 and 2 (low deprivation) areas in 2020 
(27% [19–37%] and 29% [20–39%] respec-
tively) was more than double that reported 
for patients in quintiles 3 and 4 areas (13% 
[8–20%] and 12% [8–19%] respectively), with 
the proportion of face-to-face consultations 
for patients living in quintile 5 (high depri-
vation) areas being 24 % (18–31%). While 
this pattern was not seen in the deprivation 
data in 2019, these confi dence intervals 
mostly overlapped as numbers were small. 

Consultations involving patients with 
one or more mental health, alcohol or 
other drugs diagnosis were face-to-face in 
14% (9–20%) of consultations compared to 
23% (19–27%) of consultations involving 
patients without any mental health, alcohol 
or other drugs diagnoses in 2020. This was 
in contrast to 2019, where 70% of patient 
contacts for patients with or without Mental 
health, alcohol or other drugs were face-
to-face. In 2020, 17% (13–21%) of patient 
contact for patients with multimorbidity 
were face-to-face compared to 25% (20–30%) 
of patient contact for those without multi-
morbidity. This compared to 2019, where 

67% (63–72%) of contacts for patients with 
multimorbidity were face-to-face, while 75% 
(69-80%) were face-to-face for those without 
multimorbidity.

Acute care consultations were provided 
in similar volumes in each year, but shifted 
from 93% face-to-face in 2019 to 10 % in 
2020. Accident-related consultations went 
from 96% face-to-face in 2019 to 14% in 
2020. Similarly, long-term condition-related 
consultations went from about half face-
to-face, half virtual in 2019, to nearly all 
(96%) virtual in 2020. In contrast, preven-
tion-related activities were largely provided 
face-to-face, related to the nature of the 
activities, (mostly immunisations) and what 
was not deliberately not provided during the 
COVID-19 early response, such as cervical 
screening. Minor surgery and wound care 
were also not able to be provided virtually, 
given the nature of those consultations, as 
well as venesection. The rates of ‘did not 
attend’ appointments was steady across 
both years at nine episodes, with all ‘DNA’ 
appointments face-to-face in 2019, and eight 
out of nine being virtual in 2020. 

Table 4: Comparison of patient contacts by type, provider and nature of contact, 2019 and 2020.

2019 2020

n % (95%CI) n % (95%CI)

Type of patient 
contact 

Virtual contacts 203 30 (26–33) 524  79 (76–82)

Face-to-face 481 70 (67–73) 136 21 (18–24)

Type of provider GP 481 70 (67–74) 643  97 (96–99)

Nurse 203 30 (26–33) 17  3 (2–4)

Nature of 
consultation

Acute 137 20 (17–23) 156  24 (20–27)

Long-term condition 302 44 (40–48) 364  55 (51–59) 

Prevention 100 15 (12–18) 88  13 (11–16)

Minor surgery and wound care 40  6 (4–8) 15  2 (1–4)

Accident related 28  4 (3–6) 21  3 (2–5)

Investigations related 50  7 (6–10) 7  1 (0–2)

Other 18  3 (2–4) 0  0 (0–1)

DNA 9  1 (1–3) 9  1 (0–3)

Referral for 
other services

Referral made 17  3 (2–4) 0  0 (0–1)

No referral made 667  98 (96–99) 660  100 (99–100)

Investigation 
undertaken

Laboratory or radiology 61  9 (7–11) 1  0 (0–1)

No investigations ordered 623 91 (89–93) 659 100 (99–100)

Total 684 660
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Table 5: Proportion of face-to-face and virtual patient contact by sociodemographic data and nature of consultations, 2019 and 2020. 

2019 2020

 F2F % (95%CI) Virtual % (95%CI) Total F2F % (95%CI) Virtual % (95%CI) Total

Gender Female 262  70 (65–75) 112 30 (25–35) 374 78 22 (18–27) 277 78 (73–82) 355

Male 219  71 (65–76) 91 29 (24–35) 310 58 19 (15–24) 247 81 (76–85) 305

Age 0–4 years 11  92 (62–100) 1  8 (0–39) 12 1  6 (0–27) 17 94 (73–100) 18

5–14 years 24  71 (53–85) 10 29 (15–48) 34 5  23 (8–45) 17 77 (55–92) 22

15–24 years 22  67 (48–82) 11 33 (18–52) 33 7  18 (7–33) 33 83 (67–93) 40

25–45 years 90  69 (61–77) 40 31 (23–40) 130 14  11 (6–17) 118 89 (83–94) 132

45–64 years 93  63 (55–71) 54 37 (29–45) 147 34  18 (13–25) 152 82 (75–87) 186

65 years + 241  73 (68–78) 87 27 (22–32) 328 75 29 (23–35) 187 71 (66–77) 262

Ethnicity European 406  70 (66–73) 177 30 (27–34) 583 122 21 (18–25) 454 79 (75–82) 576

Maori 39  70 (56–81) 17 30 (19–44) 56 5  12 (4–25) 38 88 (75–96) 43

Pacific 9  75 (43–95) 3  25 (6–57) 12 2 18 (2–52) 9 82 (48–98) 11

Other 24  80 (61–92) 6  20 (8–39) 30 3  14 (3–35) 19 86 (65–97) 22

Missing 3 100 (29–100) 0  0 (0–71) 3 4 50 (16–84) 4 50 (16–84) 8

Quintile
(socio-
economic 
deprivation)

1 (low) 70  70 (60–79) 30 30 (21–40) 100 27 27 (19–37) 73 73 (63–81) 100

2 76  75 (66–83) 25 25 (17–34) 101 26 29 (20–39) 65 71 (61–81) 91

3 88  68 (59–76) 41 32 (24–41) 129 17  13 (8–20) 112 87 (80–92) 129

4 109  72 (64–79) 42 28 (21–36) 151 18  12 (8–19) 127 88 (81–93) 145

5 (high) 119  68 (60–75) 57 32 (26–40) 176 43 24 (18–31) 137 76 (69–82) 180

no data 19  70 (50–86) 8 32 (14–50) 27 5 33 (12–62) 10 67 (38–88) 15

Multi- 
morbidity

≤1 long-term condition 211  75 (69–80) 72 25 (21–31) 283 78 25 (20–30) 235 75 (70–80) 313

≥2 long-term condition 270  67 (63–72) 131 33 (28–38) 401 58 17 (13–21) 289 83 (79–87) 347

Mental health, 
alcohol or 
other drugs 

nil 372  70 (66–74) 157 30 (26–34) 529 113 23 (19–27) 376 77 (73–81) 489

≥ 1 109  70 (63–77) 46 30 (23–38) 155 23 14 (9–20) 148 87 (81–91) 171

Nature of 
contact

Acute 127  93 (87–96) 10 7 (4–13) 137 15 10 (5–15) 141 90 (85–95) 156

Long-term condition 155  51 (46–57) 147 49 (43–55) 302 16 4 (3–7) 348 96 (93–98) 364

Prevention 100 100 (96–100) 0 0 (0–4) 100 86 98 (92–100) 2 2 (0–8) 88

Surgery/ wounds 39 98 (87–100) 1 3 (0–13) 40 15 100 (78–100) 0 0 (0–22) 15

Accident 27 96 (82–100) 1 4 (0–18) 28 3 14 (3–36) 18 86 (64–97) 21

Investigations 18  36 (23–51) 32 64 (49–77) 50 0 0 (0–41) 7 100 (60–100) 7

Other 6  33 (13–59) 12 67 (41–87) 18 0 0 0

Non-attendance 9 100 (66–100) 0 0 (0–34) 9 1 11 (0–48) 8 89 (52–100) 9

Total 481 203 684 136 524 660
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Discussion 
Summary of findings 

The same proportion of patients had 
contact with the practice in the immediate 
post-COVID-19 period, compared to the same 
time period in 2019, with a similar number 
of total contacts. Contact by age, gender, 
ethnicity, deprivation, presence of multi-
morbidity or mental health diagnoses were 
similar in both years. 

While 70% of patient contacts were face-
to-face in 2019, just 21% were face-to-face 
in 2020, with a fi ve-fold increase in phone 
consultations in 2020. Patients had more 
long-term condition-related contact in 2020, 
largely due to patients requesting repeat 
prescriptions of long-term medications, 
which was likely to refl ect a desire to secure 
medication supply in a time of uncertainty. 
Most acute illness, accident-related and 
long-term condition-related contacts were 
able to be provided virtually but not preven-
tion-related contact, such as immunisations, 
and other “hands-on” activities such as 
minor surgery.

The study fi ndings suggest that there 
were no obvious patient sub-groups who 
missed out on being able to access services 
during the COVID-19-imposed constraints 
on the practice, although there may have 
been more access to face-to-face consul-
tations for patients living in the most and 
least deprived areas compared to others. In 
addition, patients with multimorbidity and 
with mental health diagnoses may have had 
less face-to-face contact in 2020 compared to 
patients without these conditions.

A sharp drop in the number of referrals 
made and investigations ordered in 2020 
was noted. Most of the referrals made in 
2019 were related to long-term conditions 
consultations, and no referrals were made 
in 2020. In contrast, half of the laboratory 
and radiology investigations ordered in 2019 
were for acute illnesses, with only one inves-
tigation ordered in the two weeks in 2020. 

Strengths and limitations 
A key strength of this study was its 

design as a manual review of the electronic 
primary care record for all patients seen in 
the practice during the sample period, as 
it provided granular detail on the nature 
of patient contact with the practice. The 
quality of long-term condition coding in 

the notes would have infl uenced the preva-
lence of multimorbidity and mental health 
diagnoses, and these could have been 
underrepresented. Practice nurse to patient 
phone contact in 2019 where patients spoke 
directly to the nurse when phoning in were 
not captured by the methods used to detect 
patient contact with the practice. This was 
estimated by the lead PN to be at the most 40 
contacts in the two-week period, compared 
to the 684 contacts detected. 

The small sample size means there is 
imprecision in the point estimates with wide 
confi dence intervals and the single practice 
study design limits the generalisability of the 
fi ndings, particularly regarding Māori and 
Pacifi c patients due to low numbers. There 
is a need for similar research in a broader 
sample of general practices, including rural 
as well as urban settings, and in practices 
with larger proportions of Māori and of 
Pacifi c patients, and over a longer time 
period, to explore these fi ndings further. 

Comparison with existing literature
The practice population was older than 

the New Zealand population, with more 
European and less Māori, Pacifi c and 
patients of other ethnicity than the New 
Zealand population8 and with higher levels 
of deprivation than the New Zealand 
population, as nearly half of the practice 
population (47%) living in deprivation 
quintiles 4 and 5. The practice sits within 
the middle tertile of practice size in New 
Zealand.9 In 2014 about one quarter of 
all New Zealand general practices were 
medium-sized urban practices (263 out 
of 988 total practices), with an average of 
3,124 patients per practice.9 While over 
150 general practices in New Zealand are 
currently implementing the Health Care 
Home model of primary care with routine 
use of virtual contact between practice and 
patients in patient care,10 the majority of 
general practices in New Zealand continue 
with a traditional model of care based 
around the face-to-face patient consultation. 

Our fi ndings of the switch from face-
to-face to virtual consultations during 
the COVID-19 initial phase are similar to 
the limited reported data internationally. 
Analysis of UK data showed that more than 
70% of general practice consultations were 
undertaken face-to-face in the UK prior 
to COVID-19, whereas during their initial 
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‘lockdown’, 23% of consultations were face-
to-face.11 Similarly, a single geriatric primary 
care clinic in the US reported a change from 
no virtual consultations pre-COVID-19 to 
91% of consultations being virtual during 
their ‘shelter-in-place’ order, with the 
majority being telephone calls.12

While there has been media13 and 
medical5 commentary of reductions in 
patient contact with practices during 
New Zealand’s COVID-19 induced change 
in general practice service delivery, no 
published New Zealand data have quan-
tifi ed these impacts to date. In a survey of 
170 general practice providers’ views in 
May 2020, two months into the COVID-19 
pandemic in New Zealand, 84% of respon-
dents reported large reductions in patient 
volumes at their practices, although it was 
not clear whether virtual consultations were 
included, as 58% of respondents noted that 
they were reporting “a lot” of telephone 
consultations.14 One third of respondents 
in the survey were not doing any video 
consultations, which was consistent with 
our experience. Our study did not look at 
fi nancial impact, but 11% of respondents in 
the survey indicated fi nancial diffi  culties.14

Implications for clinical practice 
and health policy

This study has investigated the outcomes 
when a traditional New Zealand urban 
general practice rapidly changed its 
service delivery model during COVID-19 
‘lockdown’ from one based around the face-
to-face consultation to one where the large 
majority of patient contact was by phone. It 
appears that patients continued to connect 
with the practice despite these changes. 
While it is unlikely this high rate of virtual 
consultation will continue, the potential to 
provide healthcare in a different way has 
been shown. It is unlikely that patients15

and practices16 across New Zealand will 
want to completely return to the old way 
of doing things, although a repeat survey 
of general practice providers indicated that 
by June 2020, 90% of respondents noted 
that they were seeing most of their patients 
face-to-face.17 Ongoing evaluation of how 
patients engage with general practices as the 
‘new normal’ in the post-COVID-19 context 
emerges will be needed. It will be important 
to monitor the impact of emerging models 

of mixed face-to-face and virtual patient 
contact on patients with high health needs 
to ensure they have acceptable, equitable 
access and improved health outcomes. 

Most of the referrals to other health 
providers made in 2019 (with none made in 
2020) were for long-term conditions. These 
‘missing’ referrals in 2020 would likely be 
deferrable to a later date. In contrast, half 
of the investigations ordered in 2019 were 
for acute health problems (with one only 
ordered in 2020). Given this large reduction 
in investigations ordered despite a similar 
number of patient contacts in 2019, it would 
be worth exploring if any negative (or poten-
tially positive) impacts were observed in 
patient outcomes.

More patients in the post-COVID-19 time-
period requested a repeat prescription 
rather than a long-term condition review. 
This could lead to deferred and delayed 
management of long-term condition 
complications and should be monitored. As 
practices relax the constraint on face-to-face 
patient contact, deferrable activities such as 
cervical screening, bowel cancer screening, 
and health promotion activities such as 
cardiovascular risk assessment and smoking 
cessation support should recommence and 
this also needs monitoring at population 
level through primary health organisation 
and district health board data collection.

The decision for a patient contact to be 
face-to-face or virtual in the immediate 
COVID-19 restrictions studied here was 
largely doctor-driven rather than patient 
choice and patient satisfaction was not 
explored here. Patients with multimorbidity 
and with mental health and addiction issues 
may have been happy not to come into the 
practice to maintain social distancing so 
as not to get sick, or due to anxiety about 
going out in an uncertain environment. 
The quality of the pre-existing relationships 
with patients may also have infl uenced 
doctors’ decision making, and the nature 
of the health conditions under discussion. 
A recent survey of patient experience with 
virtual consultations during COVID-19 
was generally positive and respondents 
wanted them to continue to be available.15

These areas warrant further investigation, 
including the acceptability of virtual consul-
tations to patients. 
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Conclusion
This study showed that, in one practice 

at least, patient contact was similar pre- 
and post-COVID-19 changes, although the 
nature of patient contact with the practice 
was markedly different. Further inves-
tigation to confi rm these fi ndings across 

multiple practices and over time is needed 
to inform the planning and implementation 
of services in the post-COVID-19 setting. 
Ongoing evaluation needs to explore the 
impact of changes on patient groups with 
high health needs, so that emerging models 
are acceptable and equitable. 
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New Zealand may � nally 
get funded access to 

diabetes drugs which 
reduce cardiovascular 

events and progression of 
kidney disease: an audit 
of proposed PHARMAC 
criteria compared with 

international guidelines 
Moritz Vitz, Bridget Moss, Hannah Ward, Poonam Soma, 

Jacob Isichei-Kizito, Rosemary Hall, Jeremy Krebs

Type 2 diabetes (T2DM) affects approx-
imately 6% of the adult population in 
New Zealand with prevalence rising 

by 7% per annum.1 The highest rates are 
observed in the elderly, those with higher 
socioeconomic deprivation and in specifi c 
ethnicities. Māori are three times more 

likely to have diabetes versus non-Māori, 
though the highest rates are in Pacifi c peo-
ple over the age of 45 years, with one third 
having T2DM.1 These groups are also more 
likely to experience complications due to 
diabetes.1 The main cause of increased mor-
bidity and premature mortality for people 

ABSTRACT
AIMS: Sodium-glucose cotransporter-2 (SGLT-2) inhibitors and glucagon-like peptide-1 (GLP-1) agonists 
are classes of medications shown to reduce cardiovascular events and slow decline in renal function in 
people with type 2 diabetes (T2DM). They are recommended for many people as second-line agents a� er 
metformin by the American Diabetes Association (ADA) and European Association for the Study of Diabetes 
(EASD). PHARMAC have proposed criteria for funding in New Zealand. This clinical audit compares which 
patients would be eligible for treatment under each criterion. 

METHODS: This retrospective audit was conducted in December 2019 of all registered patients with T2DM 
at three general practices within the Wellington/Porirua region. Relevant data were extracted from the 
electronic health records to enable assessment of eligibility under PHARMAC and ADA/EASD criteria. 

RESULTS: Of the 23,517 patients enrolled, 1,160 had T2DM. Under PHARMAC criteria 399 (34.4%) patients 
would be eligible for funded access compared with 339 (27.2%) by the 2018 ADA/EASD criteria and 559 
(48.2%) by the revised 2020 ADA/EASD criteria. Di� erences in eligibility relate to threshold of HbA1c and 
inclusion of microalbuminuria for treatment. 

CONCLUSION: The proposed PHARMAC criteria will give access to these important drugs to those people 
with T2DM who will likely benefit the most.
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with T2DM are vascular and renal compli-
cations.2 Moreover the earlier the onset of 
diabetes, the more likely complications are 
to ensue, with patients diagnosed before the 
age of 40 having higher rates of non-fatal 
cardiovascular events even when adjusted 
for duration of diabetes.3

The importance of tight glycaemic 
control in T2DM to prevent complica-
tions is well established for microvascular 
disease, such as retinopathy, neuropathy 
and nephropathy.4,5 Until recently the 
evidence for reducing macrovascular 
disease, including cardiovascular events, 
has been less clear cut. However, a series 
of cardiovascular outcome studies have 
been published in the last decade investi-
gating three new classes of glucose lowering 
drugs. These include the sodium-glucose 
cotransporter-2 (SGLT-2) inhibitors, which 
act by blocking sodium and glucose reab-
sorption in the proximal convoluted tubules 
of nephrons, and glucagon-like peptide-1 
(GLP-1) agonists, which increase pancreatic 
insulin release, decrease pancreatic 
glucagon release and decrease appetite.6,7

Large randomised controlled trials of 
studies of SGLT-2 inhibitors and GLP-1 
agonists investigating major cardiovascular 
events (MACE) in people with T2DM with 
pre-existing atherosclerotic cardiovascular 
disease (ASCVD) have shown a signifi cant 
reduction in events. A meta-analysis of these 
trials found a 14% reduction in MACE in 
patients with T2DM and ASCVD receiving an 
SGLT-2 inhibitor or GLP-1 agonist compared 
with placebo.5 SGLT-2 inhibitors8,9 and 
GLP-1 agonists10–12 also reduced secondary 
outcomes such as heart failure and kidney 
disease in those with ASCVD.9 Although this 
is likely due to in part to improvements 
in glycaemic control, alternative mech-
anisms are also being investigated.5 No 
head-to-head studies have been conducted. 
However, the consistency of effect size 
across the published trials suggests a likely 
class effect for the SGLT-2 inhibitors, though 
there may be agent-specifi c effects for the 
GLP-1 agonists.

In light of this evidence, in 2018, the 
American Diabetes Association (ADA) and 
the European Association for the Study of 
Diabetes (EASD) published a consensus 
guideline in which an SGLT-2 inhibitor 
or GLP-1 agonist is recommended as the 

second-line agent for any person with T2DM 
with either ASCVD, chronic kidney disease 
(CKD) or heart failure (HF) and inadequate 
blood glucose control (HbA1c ≥53mmol/
mol) on metformin.13 In the subsequent two 
years, further studies of these agents have 
been published, with new evidence of major 
benefi ts for SGLT-2 inhibitors in those with 
chronic kidney disease in particular.14 A 
recent meta-analysis of these trials shows a 
37% reduction in combined renal outcomes, 
including doubling of serum creatinine, 
progression to dialysis or renal death. 
Therefore, in January 2020 the ADA/EASD 
published a revised guideline.15 Important 
changes included the additional recommen-
dation to treat individuals at high risk of 
CVD as well as those with established ASCVD 
independent of HbA1c. Further, that SGLT2 
inhibitors are recommended in all patients 
with T2DM with microalbuminuria. 

Currently in New Zealand there is no 
funded access to either SGLT-2 inhibitors 
or GLP-1 agonists, despite multiple applica-
tions to PHARMAC over the last 10 years.16

However, in response to this increasing 
body of evidence, and after extensive 
consultation, in January 2020 PHARMAC 
have put out a request for proposals to the 
pharmaceutical industry.17 As part of this 
they have proposed the following eligibility 
criteria for funding for SGLT-2 inhibitors 
and GLP-1 agonists: people with T2DM, not 
achieving adequate glucose control of HbA1c 
<53mmol/mol after maximum tolerated oral 
antidiabetic agents and/or insulin for at 
least six months. Additionally, the presence 
of either CKD and/or microalbuminuria, 
or a CVD risk score ≥15%, or established 
cardiovascular disease (CVD) is required. 
Treatment is to be used as an adjunct to 
current therapy, with other current standard 
of care procedures taken to reduce cardio-
vascular risk. 

PHARMAC have the need to balance costs 
and benefi ts across all drug treatments in 
the health sector. As such, it is important 
to optimise the access of these new drugs 
to those who will obtain the most benefi t 
without excluding particular patient groups. 
Inadvertent exclusion of young Māori and 
Pacifi c people with T2DM, who already have 
poorer health outcomes, would exacerbate 
inequity in healthcare in New Zealand. 
Hence, the objective of this audit was to 
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determine how many patients will be 
eligible for treatment using both the 2018 
and revised 2020 ADA/EASD criteria, and the 
proposed PHARMAC criteria and to compare 
the characteristics of those who are included 
or excluded.  

Methods
This was a retrospective observational 

audit conducted in December 2019 of all 
registered patients with T2DM at three 
general practices within the Wellington/
Porirua region; Karori Medical Centre 
(KMC), Porirua Union & Community Health 
Services (PUCHS) and Pacifi c Health Plus 
Porirua (PHP). These practices were chosen 
to span a wide range of demographic, 
socioeconomic, geographical and systems 
perspectives, particularly to ensure data 
were included from Māori, Pacifi c and 
patients with greater socioeconomic depri-
vation. When enrolling at these practices, 
patients gave consent for their data to be 
audited. As such no formal application for 
ethical review was required, but approval 
was given by the clinical governance process 
of each practice. 

Data collection
Data were extracted onsite from 

MedTech Evolution, an electronic patient 
management system commonly used in 
primary care, at the three practices. Each 
practice coded their variables somewhat 
differently, which required individualising 
the process of extraction. Using the MedTech 
‘query-build function’, and always limiting 
the search to registered patients with T2DM, 
each variable listed below was extracted 
as either a measurement, classifi cation or 
comment into an Excel fi le. These data were 
then compiled into one large spreadsheet. 
The date of entry for each variable was also 
extracted. This enabled inclusion/exclusion 
of data based on the time restrictions below. 
If data weren’t entered in MedTech in an 
easily extractable way, manual searches 
were made in MedTech using the patient’s 
national health index number (NHI) and 
adding the relevant information to the 
overall Excel spreadsheet. All data were 
anonymised after extraction by removing 
patient NHI, and no names were recorded. 

Data extracted were: age (years), gender, 
self-reported ethnicity, NZ Deprivation 

(quintile 1–5), weight (kg), height (cm), 
body mass index (BMI) (kg/m2), smoking 
status, year of diagnosis and duration of 
T2DM (years), systolic (SBP) and diastolic 
(DBP) blood pressures (mmHg) and the 
presence of hypertension. This was defi ned 
as a SBP greater than 130mmHg.18 The 
presence of any ASCVD was extracted, which 
included myocardial infarction (MI), tran-
sient ischaemic attack (TIA), stroke/CVA, 
IHD, angina, peripheral vascular disease 
(PVD), percutaneous coronary intervention 
(PCI), coronary artery bypass graft (CABG). 
Other categorical variables included family 
history (FHx) of CVD, hypercholestero-
laemia or IHD. Personal history of heart 
failure (HF), atrial fi brillation (AF), gout, 
sleep apnoea, amputations and dialysis was 
also collected. Other measured variables 
included albumin:creatinine ratio (ACR) 
and the presence of microalbuminuria (any 
measurement of ACR >2.5 or >3.5 in males 
and females respectively). Medications were 
also extracted and categorised as taking 
any antihypertensives, specifi cally taking 
ACE inhibitors or angiotensin II receptor 
blockers (ARBs), lipid lowering medication, 
and antiplatelets/coagulants. Detailed 
hypoglycaemic medications taken were 
also recorded for each patient. Numerical 
values extracted included a lipid panel: 
total cholesterol, triglycerides, HDL and 
LDL cholesterol, all measured in mmol/L 
and TC:HDL ratio. Moreover creatinine, 
eGFR (ml/min/1.73m2), CKD (eGFR < 60 ml/
min/1.73m2), Framingham CVD risk score 
(%) and NZ Predict CVD risk score (%) were 
also recorded.

All variables extracted were the most 
recent measurements recorded by the 
practice up to 3 December 2019. HbA1c and 
ACR were only included if measured between 
1 January 2018 and 3 December  2019. Medi-
cations were only included if a prescription 
had been issued in the last 12 months.

For eligibility calculations, part of the 
ADA/EASD criteria for SGLT-2 inhibitor/
GLP-1 agonists included the presence of 
ASCVD, HF or CKD (eGFR <60ml/min/1.73m2). 
The defi nition of ASCVD is ever having had 
unstable angina, MI, TIA, stroke, revascular-
isation procedures, PVD or CABG. The ADA/
EASD 2020 criteria included all of the above 
as well as the presence of microalbuminuria 
(ACR ≥3mg/mmol) and indicators of high 
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ASCVD risk, defi ned as age ≥55 years and 
presence of left ventricular hypertrophy 
or coronary, carotid or lower extremity 
artery stenosis. In contrast, the proposed 
PHARMAC criteria require the presence of 
either CKD (eGFR <60ml/min/1.73m2) and/or 
microalbuminuria (ACR ≥3mg/mmol), a CVD 
risk score ≥15%, or established CVD, defi ned 
as the presence of angina, MI, PCI, CABG, 
TIA, stroke or PVD.

Outcomes
The primary outcome was to ascertain 

how many people with T2DM would be 
eligible for an SGLT-2 inhibitor or GLP-1 
agonist using both the proposed PHARMAC 
criteria and the ADA/EASD criteria. The 
secondary outcome was to compare the 
demographics of those who met or did not 
meet each of the criteria.

 Results
The total enrolled population of the three 

practices was 23,517 people and the demo-
graphics are summarised, by practice and 
total population in Table 1A. The mean (SD) 
age was 35.3 (22.3) years. The majority of 
patients at KMC were European (73.4%), 
while at PHP the majority were Pacifi c 
(81.3%) and at PUCHS 68.7% were either 
Māori or Pacifi c. There was a higher level of 
deprivation in the PHP and PUCHS popula-
tions than KMC. The patient data of 1,160 
patients with T2DM, which equates to 4.9% 
of the total population, were extracted from 
the three general practices. There are differ-
ences in prevalence of T2DM across the 
practices with KMC (3.2%) the lowest and 
PHP (9.6%) the highest. The demographics of 
those patients with T2DM are summarised 
in Table 1B. The mean (SD) age of those with 
diabetes was 59.5 (15.2) years, being older 
in KMC compared with PHP and PUCHS. 
Together, Māori and Pacifi c made up 32.7% 
of the overall practice populations and 
56.2% of those with T2DM. 

The clinical characteristics of those with 
T2DM are summarised in Table 2. The 
mean (SD) HbA1c was 63.9 (19.9) mmol/
mol. Overall 17.8% had established ASCVD 
with similar proportions in each practice. 
However, more patients at PHP and PUCHS 
had microalbuminuria than at KMC, with 
over 40% overall having chronic kidney 
disease or microalbuminuria. 

Metformin is the fi rst-line hypoglycaemic 
agent recommended in the management of 
T2DM. In the population audited, 81.1% of 
those with T2DM had ever been prescribed 
metformin. The hypoglycaemic regimens 
used in the previous 12 months are 
summarised in Table 3. Further, 70.5% were 
taking an antihypertensive agent and specif-
ically, 65.4% an ACE inhibitor or angiotensin 
II receptor blocker. 65.4% were on lipid 
lowering therapy. There were no differences 
in proportions of patients on these agents 
between practices. 

Of the 1,160 people with T2DM, 399 
(34.4%) are eligible to be prescribed an 
SGLT-2 inhibitor or GLP-1 agonist under the 
PHARMAC criteria, 339 (29.2%) are eligible 
under the 2018 ADA/EASD criteria, and 
559 (48.2%) by the revised 2020 ADA/EASD 
criteria. The characteristics of those eligible 
for each criterion are shown in Table 4.

When comparing the PHARMAC criteria 
to the 2020 ADA/EASD criteria, 364 patients 
meet both (Figure 1). Interestingly, 195 of 
559 patients (34.8%) meet only the 2020 
ADA/EASD criteria, whereas 35 of 399 (8.7%) 
meet only the PHARMAC criteria. The char-
acteristics of patients that meet one criterion 
but not the other are shown in Table 5. 
Figure 1 also illustrates that the principal 
reason for those meeting 2020 ADA/EASD 
criteria and not PHARMAC is the removal of 
the HbA1c threshold. The majority (145/195 
(74.4%)) patients included by the 2020 ADA/
EASD guideline, but excluded by PHARMAC 
have an HbA1c below 53mmol/mol. Most 
(73.3%) of those excluded by PHARMAC have 
microalbuminuria, but are excluded because 
their HbA1c is <53mmol/mol. Conversely, of 
those 35 patients included by PHARMAC but 
not the 2020 ADA/EASD criteria, 21 (60.0%) 
have a calculated CVD risk above 15%. A 
calculated CVD risk score is not a specifi c 
component of the ADA/EASD criteria. 

The main change in the 2020 ADA/
EASD criteria is the removal of an HbA1c 
treatment threshold and the inclusion of 
microalbuminuria as an indication for 
treatment. All of the patients eligible under 
the 2018 criteria (n=339) remain eligible 
under the 2020 criteria (n=559). Of the 
additional 220 patients included by the 
2020 criteria, 80% had microalbuminuria. 
Moreover the mean HbA1c of these 220 
people was 55mmol/mol, and 160 of the 

PHARMAC Criteria

total = 399
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Table 1: Demographics of total practice populations (A) and those with type 2 diabetes (T2DM) (B).

A: Total practice KMC PHP PUCHS Total

Number of patients 14,682 2,234 6,601 23,517

Demographics. Mean (SD)

Age (years) 38.5 (22.7) 29.3 (20.3) 30.2 (20.5) 35.3 (22.3)

NZ Dep Quintile 1.8 (1.0) 4.5 (1.1) 4.4 (1.2) 2.7 (1.7)

Gender

Female 7,639 (52.0%) 1,120 (50.1%) 3,415 (51.7%) 12,174 (51.8%)

Male 7,042 (48.0%) 1,114 (49.9%) 3,182 (48.2%) 11,338 (48.2%)

Ethnicity

Asian 1,875 (12.8%) 94 (4.2%) 777 (11.8%) 2,746 (11.7%)

European 10,772 (73.4%) 81 (3.6%) 627 (9.5%) 11,480 (48.8%)

Indian 653 (4.4%) 37 (1.7%) 278 (4.2%) 968 (4.1%)

NZ Māori 718 (4.9%) 164 (7.3%) 1,399 (21.2%) 2,281 (9.7%)

Pacific 459 (3.1%) 1,817 (81.3%) 3,138 (47.5%) 5,414 (23.0%)

Other 204 (1.4%) 34 (1.5%) 377 (5.7%) 615 (2.6%)

B: Patients with T2DM KMC PHP PUCHS Total

Number of patients 467 214 479 1,160

% of practice with T2DM 3.2% 9.6% 7.3% 4.9%

Demographics. Mean (SD) 

Duration of DM (years) 10.8 (7.6) 7.2 (7.6) 10.0 (7.6) 9.3 (7.6)

Age (years) 64.1 (13.6) 54.7 (13.1) 57.1 (14.0) 59.5 (14.2)

NZ Dep Quintile 1.8 (1.1) 4.4 (1.1) 4.4 (1.3) 3.4 (1.7)

Gender

Female 220 (47.1%) 107 (50.0%) 259 (54.1%) 586 (50.5%)

Male 247 (52.9%) 107 (50.0%) 220 (45.9%) 574 (49.5%)

Ethnicity

Asian 79 (16.9%) 6 (2.8%) 36 (7.5%) 121 (10.4%)

European 243 (52.0%) 1 (0.5%) 22 (4.6%) 266 (22.9%)

Indian 69 (14.8%) 3 (1.4%) 21 (4.4%) 93 (8.0%)

NZ Māori 23 (4.9%) 9 (4.2%) 78 (16.3%) 110 (9.5%)

Pacific 46 (9.9%) 194 (90.7%) 302 (63.0%) 542 (46.7%)

Other 7 (1.5%) 0 (0.0%) 20 (4.2%) 27 (2.3%)
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Table 2: Clinical characteristics of patients with diabetes.

KMC PHP PUCHS Total

Total number of patients 467 214 479 1,160

Patient characteristics. Mean (SD)

Weight (kg) 86.9 (22.8) 102.5 (23.3) 97.8 (22.8) 94.3 (25.1)

BMI (kg/m2) 31.0 (7.9) 36.3 (7.2) 35.5 (8.2) 33.9 (7.9)

HbA1c (mmol/mol) 58.0 (19.8) 72.7 (20.1) 65.9 (19.8) 63.9 (19.9)

Systolic (mmHg) 138 (16) 134 (17) 131 (14) 134 (16)

Diastolic (mmHg) 80 (9) 82 (9) 81 (10) 81 (9)

Smoking status

Yes 27 (5.8%) 48 (22.4%) 106 (22.1%) 181 (15.6%)

Never 328 (70.2%) 108 (50.5%) 238 (49.7%) 674 (58.3%)

Past 109 (23.3%) 58 (27.1%) 135 (28.2%) 302 (26.1%)

Comorbidities

ASCVD 74 (15.8%) 47 (22.0%) 86 (18.0%) 207 (17.8%)

CKD 195 (41.8%) 49 (22.9%) 247 (51.6%) 491 (42.3%)

Microalbuminuria 163 (34.9%) 114 (53.3%) 224 (46.8%) 501 (43.2%)

Cardiovascular risk factor. Number (%)

NZ Predict ≥15% 58 (12.4%) 32 (15.0%) 87 (18.2%) 177 (15.3%)

Māori or Pacific with NZ Predict ≥15% 6 (1.3%) 31 (14.5%) 80 (16.7%) 117 (10.1%)

Table 3: Medications taken by patients with diabetes in the last 12 months.

KMC PHP PUCHS Total

Total number of patients 467 214 479 1,160

Hypoglycaemics

Metformin only 145 (31.0%) 65 (30.4%) 116 (24.2%) 326 (28.1%)

Metformin ever 388 (83.1%) 162 (75.7%) 389 (81.2%) 940.6 (81.1%)

Metformin + sulfonylurea 77 (16.5%) 56 (26.2%) 60 (12.5%) 193 (16.6%)

Metformin + any oral hypoglycaemic agent 120(25.7%) 61 (28.5%) 130 (27.1%) 311 (26.8%)

Insulin only 14 (3.0%) 7 (3.3%) 28 (5.8%) 49 (4.2%)

Insulin + metformin 70 (15.0%) 57 (26.6%) 74 (15.4%) 201 (17.3%)

Insulin + any oral hypoglycaemic agent 74 (15.8%) 59 (27.6%) 82 (17.1%) 215 (18.5%)

Other medications

Any antihypertensive 318 (68.1%) 158 (73.8%) 342 (71.4%) 818 (70.5%)

ACE or ARB 300 (64.2%) 142 (66.4%) 317 (66.2%) 759 (65.4%)

Lipid lowering 318 (68.1%) 138 (64.5%) 303 (63.3%) 759 (65.4%)

Anticoagulant 78 (16.7%) 58 (27.1%) 70 (14.6%) 206 (17.8%)
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Table 4: Eligibility of patients with diabetes for SGLT-2 inhibitors/GLP-1 agonists by different criteria.

KMC PHP PUCHS Total

Total number of patients 467 214 479 1,160

ADA 2018 

Total eligible overall 130 (27.8%) 53 (24.8%) 157 (32.8%) 339 (29.2%)

ASCVD 39 (8.4%) 33 (15.4%) 46 (9.6%) 118 (10.2%)

CKD/HF 111 (23.8%) 33 (15.4%) 142 (29.6%) 286 (24.7%)

Māori or Pacific 23 (4.9%) 50 (23.4%) 131 (27.3%) 204 (17.6%)

Age (years) 64.1 (14.5) 58.4 (14.6) 58.1 (14.1) 61.0 (14.1)

Quintile 1.9 (1.6) 4.3 (1.4) 4.5 (1.7) 3.5 (1.7)

Duration (years) 12.9 (7.9) 10.5 (7.4) 12.4 (7.6) 12.4 (7.6)

HbA1c (mmol/mol) 67.7 (20.6) 78.4 (20.2) 75.7 (19.7) 73.4 (19.8)

Microalbuminuria 100 (21.4%) 37 (17.3%) 132 (27.6%) 269 (23.2%)

ADA 2020

ASCVD 60 (12.8%) 40 (18.7%) 73 (15.2%) 173 (14.9%)

CKD/HF/microalbuminuria 164 (35.1%) 125 (58.4%) 210 (43.8%) 499 (43.0%)

Total eligible overall 193 (41.3%) 136 (63.6%) 230 (48.0%) 559 (48.2%)

Māori or Pacific 30 (6.4%) 133 (62.1%) 193 (40.3%) 356 (30.7%)

Age (years) 66.0 (14.1) 54.9 (14.5) 59.1 (14.1) 60.8 (14.1)

Quintile 1.9 (1.7) 4.5 (1.6) 4.5 (1.7) 3.6 (1.7)

Duration (years) 12.3 (7.6) 8.2 (7.6) 12.3 (7.6) 11.3 (7.6)

HbA1c (mmol/mol) 60.6 (20.0) 72.9 (20.1) 67.7 (19.8) 66.6 (19.9)

Microalbuminuria 143 (30.6%) 112 (52.3%) 191 (39.9%) 444 (38.3%)

PHARMAC

CVD 37 (7.9%) 27 (12.6%) 47 (9.8%) 111 (9.6%)

CKD/microalbuminuria 103 (22.1%) 88 (41.1%) 154 (32.2%) 345 (29.7%)

CVD risk ≥15% 28 (6.0%) 17 (7.9%) 48 (10.0%) 93 (8.0%)

Total eligible overall 128 (27.4%) 96 (44.9%) 175 (36.5%) 399 (34.4%)

Māori or Pacific 23 (4.9%) 95 (44.4%) 146 (30.5%) 264 (22.8%)

Age (years) 65.3 (14.1) 56.5 (14.5) 59.7 (13.9) 60.7 (14.1)

Quintile 1.9 (1.7) 4.6 (1.6) 4.5 (1.7) 3.7 (1.7)

Duration (years) 13.3 (7.6) 10.1 (7.6) 13.0 (7.6) 12.4 (7.6)

HbA1c (mmol/mol) 67.0 (19.9) 79.5 (20.1) 75.0 (19.6) 73.5 (19.9)

Microalbuminuria 93 (19.9%) 83 (38.8%) 143 (29.9%) 319 (27.5%)
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Figure 1: Patients with type 2 diabetes eligible for SGLT2 inhibitors/GLP-1 agonists by criteria.

Table 5: ADA/EASD 2020 vs PHARMAC: which patients are excluded for an SGLT-2 inhibitor/GLP-1 
agonist by criteria.

KMC PHP PUCHS Total

Excluded by ADA/EASD 2020 

Total 8  3 24 35

Māori or Pacific 1 (12.5%) 3 (100.0%) 20 (83.3%) 24 (68.6%)

Age (years) 67.3 (19.4) 61.0 (8.7) 65.1 (12.3) 65.2 (13.7)

Quintile 1.5 (0.9) 4.3 (1.2) 4.5 (1.3) 3.8 (1.7)

Duration (years) 13.0 (8.9) 6.0 (2.6) 14.8 (8.8) 13.6 (8.7)

HbA1c (mmol/mol) 57.5 (5.7) 88.0 (35.5) 68.3 (17.9) 67.5 (18.9)

ACE or ARB 7 (87.5%) 2 (66.7%) 17 (70.8%) 26 (74.3%)

Microalbuminuria 3 (37.5%) 1 (33.3%) 15 (62.5%) 19 (54.3%)

CVD risk >15% 6 (75.0%) 2 (66.6%) 13 (54.2%) 21 (60.0%)

Excluded by PHARMAC

Total 73 43 79 195

Māori or Pacific 8 (11.0%) 41 (95.3%) 67 (84.8%) 116 (59.5%)

Age (years) 68.7 (13.5) 53.6 (14.7) 60.9 (13.3) 62.2 (14.8)

Quintile 1.8 (1.0) 4.3 (1.2) 4.6 (1.0) 3.5 (1.7)

Duration (years) 10.7 (8.0) 3.8 (5.1) 11.8 (8.1) 9.6 (8.1)

HbA1c (mmol/mol) 49.6 (12.3) 60.2 (23.2) 48.8 (11.7) 51.8 (16.0)

ACE or ARB 54 (74.0%) 26 (60.5%) 59 (74.7%) 139 (71.3%)

Microalbuminuria 52 (71.2%) 29 (67.4%) 62 (78.5%) 143 (73.3%)
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additional 220 (73%) patients had an HbA1c 
below the previous treatment threshold 
of 53mmol/mol, still a requirement of 
PHARMAC.

Discussion
This audit of patients with T2DM from 

three different primary care practices in 
the greater Wellington region compared 
different criteria for eligibility for treatment 
with an SGLT-2 inhibitor or GLP-1 agonist as 
a second-line therapy after metformin, by 
the 2018 and 2020 ADA/EASD guideline or 
those proposed by PHARMAC for potential 
funding of these agents in New Zealand. 
Using the proposed PHARMAC criteria 
34.4% patients with T2DM would be eligible 
compared to the 2018 ADA/EASD criteria, 
which would recommend their use in 27.2% 
patients and 48.2% by the revised 2020 ADA/
EASD criteria. 

This audit was conducted before the 
publication of the 2020 revised ADA/
EASD criteria. The additional 110 patients 
included under the PHARMAC criteria 
compared with 2018 ADA/EASD are predom-
inantly Māori or Pacifi c, younger and 86% 
had microalbuminuria. However, once 
microalbuminuria was included as an 
indication and the HbA1c threshold was 
removed in the 2020 ADA/EASD guideline, 
there are now 160 more patients in total 
who meet the 2020 ADA/EASD guideline than 
would be funded under PHARMAC criteria. 
This is an important change in focus of the 
utility of these agents from predominantly 
glucose lowering therapy to prevention 
of cardiovascular events and diabetic 
kidney disease. The removal of an HbA1c 
threshold by 2020 ADA/EASD was largely 
driven by the REWIND trial which showed 
the same reduction of MACE for a GLP-1 
agonist in patients with an HbA1c above 
and below 55mmol/mol.19 Furthermore, 
studies where there was minimal difference 
in HbA1c seen between placebo and GLP-1 
agonist treatment arms, showed signifi cant 
reduction in MACE with the GLP-1 agonist. 

Another important change in the 2020 
ADA/EASD criteria was the inclusion of 
people at high risk of CVD as well as those 
with established disease. The PHARMAC 
criteria include this whereas the 2018 ADA/
EASD criteria did not. It must be noted 
that there are two CVD risk calculations 

commonly used by GP practices: the Fram-
ingham fi ve-year CVD risk and the NZ predict 
fi ve-year CVD risk calculator. The NZ predict 
calculation generally gives more conser-
vative estimates of CVD risk and was used 
for this audit. Practices which use the Fram-
ingham risk calculator are likely to identify 
more patients meeting the PHARMAC 
criteria. Standardisation of the CVD risk 
calculator to the diabetes specifi c Predict 
equation may be an important component of 
the roll out of the PHARMAC criteria. 

Because of higher rates of diabetes-re-
lated kidney disease, the inclusion of 
microalbuminuria by PHARMAC as an 
indication for funding gave greater access 
to Māori and Pacifi c patients than the 2018 
ADA/EASD guideline, actively reducing 
inequity. However, comparison with the 
2020 guideline this advantage is lost. Under 
the 2020 ADA/EASD, 356 Māori and Pacifi c 
people would be eligible (30.7% of all those 
with diabetes and 54.6% of the Māori and 
Pacifi c people with diabetes) and by the 
PHARMAC criteria 264 would be eligible 
(22.8% of all those with diabetes and 40.5% 
of Māori and Pacifi c people with diabetes). 

Based on the the 2020 ADA/EASD 
guideline, where an HbA1c threshold 
has been removed, an argument could 
be made to follow similar open criteria. 
However, consultation between PHARMAC 
and clinicians, including endocrinologists, 
cardiologists and renal physicians, helped to 
develop a recommendation that is evidence-
based, current and most importantly will 
include more of the New Zealand population 
who have the worst diabetes outcomes. 
Following clinical trial data these groups 
should have the greatest benefi ts to improve 
health equity within the fi scal reality. As 
more data become available we may gain 
further clarity on which patients are best 
managed with SGLT-2s vs GLP-1 agonists. 
Current data would suggest a funding 
priority for the SGLT-2 class, particularly 
with greater benefi ts in heart failure and 
nephropathy, at approximately 50% of the 
cost of GLP-1 agonists. This is especially 
relevant for younger Māori and Pacifi c 
patients who are most at risk of developing 
diabetic nephropathy. 

There are limitations to this research. 
While care was taken to ensure all infor-
mation is as accurate as possible, large 
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amounts of data were extracted manually. 
Each practice coded information differently, 
with variability in quality of data by variable. 
Where data were missing, calculations 
were performed with the most conservative 
estimate, which may result in underesti-
mation of CVD risk. Moreover, when using 
the NZ Predict CVD calculator any ethnicities 
that weren’t listed were calculated using 
‘Asian’ ethnicity, as it was the most conser-
vative estimate of CVD risk. Therefore, it is 
possible that unlisted ethnicities have higher 
CVD risks. Furthermore, the overall popu-
lation included in this audit is somewhat 
unbalanced compared with the total New 
Zealand population. The audit attempted to 
include patients with the greatest burden 
of T2DM and inequity. Hence almost half 
(46.7%) of the people with T2DM were 
Pacifi c, which is a higher proportion than the 
overall New Zealand population, but does 
capture high-needs patients. 

Conclusion
This clinical audit of three primary care 

practices in the greater Wellington region of 
New Zealand highlights that the proposed 

eligibility criteria from PHARMAC for SGLT-2 
inhibitors and GLP-1 agonists will give 
funded access to these drugs for 34.4% of 
those with T2DM. While this is fewer patients 
than would be eligible if the 2020 ADA/EASD 
criteria were employed (48.2%), this is a long 
awaited and very welcome development. 
Importantly, the PHARMAC criteria captures 
Māori and Pacifi c people with microalbu-
minuria at high risk of developing CVD and 
renal complications. Based on clinical trial 
evidence, the availability of these agents 
to New Zealanders with T2DM will reduce 
cardiovascular events, heart failure and 
progression of kidney disease and from our 
analysis will likely reduce health inequity, 
which is of priority for the New Zealand 
health system.  This outcome strongly 
supports the ongoing active interaction 
between PHARMAC and specialist medical 
communities to facilitate the optimum avail-
ability of medications for New Zealanders. 
It will now be critical to ensure that primary 
care are supported to deliver these new 
medicines to those who are eligible and 
ensure uptake for Māori and Pacifi c patients 
and those with greatest deprivation. 
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Prostate cancer screening 
in New Zealand: lessons 
from the past to shape 

the future in the light of 
changing evidence

Bashar Matti, Kamran Zargar-Shoshtari

Prostate cancer (PCa) is the most 
commonly diagnosed cancer for men 
in numerous developed countries.1

In New Zealand, PCa is responsible for the 
death of more than 600 men each year, 
and approximately 16% of the total can-
cers-related morbidity and mortality in the 
society.2,3 The absence of known modifi able 
risk factors had shifted the scientifi c efforts 
towards early cancer detection, which had 
led to the discovery of several tumour mark-
ers over the past three decades.4,5 Prostate 
specifi c antigen (PSA) is the most commonly 
used serum marker for PCa management.5,6

It was identifi ed as a normal component of 
the prostate in the 1970s, and has been used 
for PCa monitoring thereafter. In 1994, it 
was approved by the US Food and Drug Ad-
ministration to be considered in PCa screen-
ing and early detection.6

The great uptake for PSA testing in clinical 
settings had unveiled a major concern in the 
test characteristics, being prostate rather 
than cancer specifi c.7 This had resulted in a 
large number of men with benign prostate 
conditions, undergoing unnecessary 
invasive procedures. Moreover, it had 
become apparent that some of the cancers 
detected through PSA testing were relatively 
indolent and were unlikely to contribute to 
signifi cant morbidity during the natural life 
span of the patients (over-detection). 

The limitations of PSA in PCa screening 
had led to a highly controversial topic 
in the medical fi eld. On one hand, the 
presumed benefi ts of early detection of PCa 
and possible cure, and the overdiagnosis 
and treatment on the other. This narrative 
review aims to summarise the PSA screening 

ABSTRACT
Prostate cancer represents a significant health burden worldwide. The cancer incidence had substantially 
increased since the introduction of prostate specific antigen (PSA) in cancer screening. This had led to 
considerable debates among health professionals and epidemiologists, since PSA as a screening tool 
seemed to be far from perfect. In New Zealand, the controversy was quite prominent in the last three 
decades, with some advocating the benefits of screening, while others concerned regarding the risk 
of harms. With the absence of an organised screening programme and the appropriate monitoring and 
quality assurance procedures, the e� ects of the PSA testing debate had undoubtedly caused a variability 
in the opportunistic prostate cancer screening practices in the community. This, in addition to the recent 
rapid advancements in prostate cancer imaging, and updated results from randomised trials, have made it 
mandatory to question the validity of continuing with the current approach to prostate cancer screening. 
However, high-quality local data on these aspects had been lacking, which represents an ongoing challenge 
to developing robust and sound health policies. 
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controversy in New Zealand, and highlights 
the historical and current trends in the 
screening practices. 

Prostate cancer screening in New 
Zealand—past practices

Within a similar timeframe to other 
developed countries (1993–1994), PSA testing 
for early detection of PCa was introduced in 
New Zealand.8 This had led to a substantial 
rise in the cancer incidence (Figure 1). 

Shortly after, a debate regarding 
the validity of PSA as a screening tool 
commenced.9–13 Some expert voices were 
against PSA-based screening in asymptomatic 
men, while others promoted the potential for 
improvements in cancer specifi c mortality. In 
both cases, clinicians were encouraged to use 
digital rectal examination (DRE) as an aid in 
the decision-making process, whenever PCa 
screening was being considered. These mixed 
messages were refl ected in the responses 
received from general practitioners (GPs) 
in a survey conducted in 1997, where half 
of them believed that asymptomatic men 
should be screened with PSA.8 Similar 
results were reported in another survey of 
New Zealand GPs in 2003, where 50% of the 
participants supported the implementation 
of a national PCa screening programme.14

The fi rst objective estimation of the extent 
of PSA testing and DRE in New Zealand 
was published in 2003.15 The conveyors 
conducted phone-based survey with 1,225 
men aged 40–74 years. Within this group, 
only 175 men (9.2%) reported previous 
PSA testing, while 618 (41.0%) had received 
DRE. Moreover, socioeconomic status and 
education levels were identifi ed as factors 
that infl uence the likelihood to be screened. 
Shortly after, another phone survey of men 
aged 40–79 was conducted by Arroll and 
Colleagues.16 Of the 120 respondents, 60 men 
(55%) reported being offered PSA testing, 
while 40 participants (33%) received PSA 
screening. The same study identifi ed vari-
abilities in the level of understanding among 
the participants about PCa screening within 
this cohort of predominantly New Zealand 
European men. 

The discrepancies between the reported 
proportions of men screened in the surveys 
(9.2–33%), and the attitudes of GPs towards 
screening (50% tend to offer PSA testing), 
could stem from three areas.8,14–16 First, 
relying on the participants’ recollection 
of receiving PSA testing. Some of the key 
limitations of survey research are self-re-
porting and recall biases.17 This element 
can be viewed from the results of the study 

Figure 1: Prostate cancer Incidence in New Zealand (1980–2015) presented as age-standardised rate (ASR) per 100,000 men.*

*Age standardised rates (ASR) adopted from the Ministry of Health publications (2)
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by Sneyd et al, where the participants 
might have remembered the DRE (41.0%) 
but forgotten the PSA test (9.2%).15 The 
second contributor to the discrepancy may 
arise from men who did not undergo PCa 
screening. For instance, these men could 
have been asymptomatic and hence less 
motivated towards receiving the PSA test 
with the DRE.18 This may be presented in the 
study by Arroll and colleagues, where 55% 
of the total respondents were offered PSA 
testing, while only 33% reported receiving 
it.16 Also, some men might not have access to 
primary care. Results from the New Zealand 
national health survey at the time had 
suggested that approximately 10% of the 
adult male population did not have regular 
GPs.19 Lastly, the third element to explain 
the survey’s results is the limited generalis-
ability to the total New Zealand population, 
since both studies had intermediate 
response rates (66 and 77%, respectively), 
and restricted the inclusion to married men 
in the former, and those living in Auckland 
region in the latter.15,16

Prostate cancer screening—impact 
of initial results from randomised 
trials

To develop a better understanding of 
the validity of PSA for population-based 
screening of PCa, and to provide a scientifi c 
perspective, two large randomised control 
trials, namely: the European Randomized 
Study of Screening for Prostate Cancer 
(ERSPC) and the Prostate, Lung, Colorectal 
and Ovarian Cancer Screening trial (PLCO), 
were initiated in 1994.20,21 After 15 years, 
the fi rst glance of evidence from these trials 
were available to the public in 2009.

The ERSPC study, which collected data 
from seven European centres, and included 
162,387 men aged 55–75 years, reported a 
PCa specifi c mortality reduction by 21% in 
men screened regularly every 2–4 years, 
when compared to the control group.20

Moreover, the number needed to screen 
(NNS) and number needed to treat (NNT) 
to prevent one PCa death, were 1,410 and 
48 men, respectively. Conversely, the PLCO 
trial, which was conducted in 10 US centres 
and included 76,693 men aged 55–75 years, 
did not demonstrate a signifi cant difference 
in PCa-specifi c mortality between the control 
and the screening groups.21

Both studies had acknowledged weak-
nesses.20–22 The ERSPC had protocols 
for screening that varied between the 
recruitment centres, with PSA cut-offs for 
prostate biopsy ranging from 3.0–4.0ng/ml. 
Additionally, the level of contamination in 
the control arm was not clearly reported. 
The PLCO had a uniform PSA cut-off (4.0ng/
ml) for prostate biopsy but reported a rather 
high level of contamination in the control 
group. Nevertheless, the long follow-up 
time with a median of nine years for ERSPC 
and 10 years for PLCO, and the high partic-
ipants’ compliance rates in both trials, 
represented areas of major strengths.The 
results reported by the ERSPC and PLCO 
had failed to provide a conclusion on the 
PSA screening argument locally and inter-
nationally.23 Some voices endorsed the 
ERSPC results and advocated for population 
screening, while others were the opposition. 
In 2012, after considering the evidence, 
the US Preventative Services Task Force 
(USPSTF) released their recommendations 
against the utilisation of PSA for screening 
in asymptomatic men.24 This decision was 
met with disapproval from entities such 
as the American Urology Association and 
members of the public.25,26The impact of the 
USPSTF recommendations on PCa screening 
and characteristics was noticeable. Multiple 
reports suggested a decrease in the PSA 
testing rates for men aged 50–75 years 
and consequently, a decrease in PCa inci-
dence.27,28 Moreover, the effect of these 
recommendations spilled over beyond the 
US. In a study from Australia using Medicare 
data, there was a clear decline in PSA testing 
and prostate biopsy rates after 2012.29 Simi-
larly, Bhindi et al reported a 38% reduction 
in rates of prostate biopsy and PCa detection 
in a Canadian institution, following the 
recommendations.30 Additionally, several 
studies demonstrated a change in the 
pathological characteristics of the detected 
cancers.27,28,31 A report from the American 
Cancer Society suggested an increase in 
the incidence of high-grade PCa and rates 
of distant metastasis at time of diagnosis.28

Also, the incidence of localised PCa had 
dropped by 6% in the US within one year of 
the recommendations’ release.31

In New Zealand, the effects of the PCa 
screening debates can be inferred from 
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observing the temporal trends in PCa inci-
dence and mortality. As demonstrated in 
Figure 1, the age-standardised rates of PCa 
had dropped markedly from 134 cases per 
100,000 men in 2000 to 98 cases per 100,000 
men in 2005. This drop coincided with the 
local concerns regarding the potential risks 
of PSA testing for PCa screening.9–13 Similar 
decline was also observed between 2009 
and 2015, which could be linked to the 
ERSPC and PLCO results, and subsequently 
the USPSTF recommendations. On the 
other hand, the observed steep decline in 
mortality rates following the introduction of 
PSA screening stagnated from 2009 to 2015 
(Figure 2).

This may refl ect a stage-shift towards 
detecting more aggressive cancers in 
response to the decline in PCa screening. 
This hypothesis is supported by the results 
from ERSPC since the mortality benefi ts 
from PSA-based screening, would only be 
tangible after approximately 10 years.20

Additionally, the changes in the cancer’s 
characteristics following USPSTF recommen-
dations towards more advanced diseases 
at diagnosis represents another supporting 
argument to the hypothesis.27,28,31 Never-
theless, this cannot be ascertained without 

high-quality data on PCa stage at diag-
nosis in New Zealand, which are currently 
unavailable.32

Prostate cancer screening in New 
Zealand—status quo

In light of the extensive PCa screening 
debate in New Zealand, the Health Select 
Committee presented an inquiry to the 
House of Parliament on this subject in July, 
2011.33 This had generated several recom-
mendations to the Government and the 
Ministry of Health (MoH), with particular 
focus on equitable access to screening for 
well-informed men, and the necessity of 
establishing quality improvement strategies 
to monitor the early detection and treatment 
of PCa in the country. 

In response to the Parliament inquiry, the 
MoH formed the Prostate Cancer Taskforce.34

The recommendations from this group 
of clinical and population health experts 
led to the publications of the “Prostate 
cancer management and referral guide-
lines” in September 2015, which are still in 
use to this date. These guidelines offered 
primary healthcare providers with direc-
tions regarding the PSA-based screening, 
and when to seek specialist input for 

Figure 2: Prostate cancer mortality in New Zealand (1980–2015) presented as age-standardised rate (ASR) per 100,000 men.*

*Age standardised rates (ASR) adopted from the Ministry of Health publications (2)
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further investigations. However, since PCa 
screening has always been opportunistic, no 
formal (governmentally funded) educational 
and monitoring facilities were established 
to review and update these guidelines.35

These services are provided by the National 
Screening Unit (NSU) for diseases with 
organised screening programmes, such as 
breast and colorectal cancers.

While the national guidelines were being 
drafted, few studies were conducted to 
offer an insight into the local PCa screening 
practices. In a report prepared to the NSU 
in 2010, the prevalence of opportunistic 
PCa screening of asymptomatic men in the 
community was estimated to be 21%, with 
age and socioeconomic status proportionally 
increased the screening rates.36 Also, it 
demonstrated that 51% of the population 
never had a PSA test. This was based on a 
phone survey of 518 men aged 40–74 years, 
identifi ed through the electoral role. The 
survey design was weighted to include 
higher proportion of Māori men (30%). 

In a study of PSA testing in 31 general 
practices in the Midland region, the authors 
reported that 22.1% of the practice enrolled 
men, aged 40 years or above, were screened 
in 2010.37 The majority of these men (84.9%) 
received PSA testing while being asymp-
tomatic. Also, Māori men were less likely to 
be screened when compared to non-Māori 
(11.2% vs 22.6%). In another analysis of all 
the PSA tests performed in New Zealand, 
Van Rij and colleagues estimated the prev-
alence of PSA testing in the population to 
be 28.3% in 2011, for men aged 40 years or 
above.38 The same report demonstrated that 
93% of the GPs in the country offer some 
form of PSA screening. 

The aforementioned three studies have 
several limitations. The fi rst, being a survey, 
with questionable representativeness of 
the cohort, due to the higher proportion 
of Māori men than the total New Zealand 
population (30% vs 12% as reported in the 
national census in 2013).36,39 This is partic-
ularly relevant, since the Midland study 
clearly demonstrated lower PSA testing 
rates in Māori men.37 The second and third 
studies were both cross-sectional, and did 
not account for men receiving PSA testing 
every two or three years.37,38 Lastly, all three 
studies were conducted before the USPSTF 

or the New Zealand guidelines, which 
render them deeply outdated. 

In 2019, a comprehensive analysis of PSA 
testing patterns at a population level was 
conducted in the Northern Cancer Region of 
New Zealand.40 Following a review of all PSA 
tests performed over a 10-year period, the 
authors reported that 87% of the total region 
male population, aged 40 years or older, 
had been tested at least once in the study 
period, with majority of these tests done 
in asymptomatic men. This suggested that 
opportunistic PSA-based screening for PCa in 
the community was signifi cantly more prev-
alent than any of the previous estimates. 
Furthermore, the study highlighted that 65% 
of men aged 50–69 years underwent regular 
PSA testing. This fi gure is well in par with 
the current national targets for participation 
in breast (70%) and colorectal (62%) cancers 
screening programmes.41,42

Prostate cancer screening in New 
Zealand—time to reconsider the 
options

The recent years have witnessed a signif-
icant change to the PCa screening paradigm. 
This was infl uenced by the extended 
16-year follow-up results from the ERSPC 
trial, demonstrating ongoing mortality 
benefi ts for the PSA screening cohort, and 
a number needed to screen (NNS) of 570 
men, to prevent one PCa death.43 This, in 
fact is comparable to the NNS for mammog-
raphy and faecal occult blood, for breast 
and colorectal cancers, respectively.44,45

Additionally, it has become apparent that 
the other randomised trial (the PLCO), had 
a signifi cant level of screening contam-
ination in the control arm, with 46% at 
baseline and up to 80% during the study 
period.46 This had reduced the applica-
bility of the study results in assessing 
the benefi ts of population screening. 
Furthermore, the most recent screening 
trial, the Cluster Randomised Trial of PSA 
Testing for Prostate Cancer (CAP), which 
compared a one-off “truly opportunistic” 
screening intervention, to no screening 
in 415,357 men in the UK, has reported 
no mortality benefi ts and signifi cant risk 
of over-diagnosis in the screening arm 
after 10 years follow-up.47 Consequently, 
after reviewing this updated evidence, the 
USPSTF has changed the recommendations 
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for PSA usage in PCa screening in 2018, 
from grade D (discourage usage) to grade C 
(offer to selected individuals).48 Moreover, 
the European Association of Urology (EAU) 
has released a policy statement in 2019, 
emphasising that only organised popu-
lation-based PSA screening, rather than 
opportunistic approaches, has the potential 
to signifi cantly reduce PCa mortality.49 Thus, 
with the well-established role of active 
surveillance in the management of low-risk 
PCa, and the implementation of multi-
parametric MRI in the cancer diagnostic 
pathway, the balance of risks is currently 
weighted heavier towards the benefi ts of 
cancer screening. Therefore, the EAU has 
announced a plan to submit a case to adopt 
PCa screening programmes in the European 
countries this year. 

Locally, the results from the Northern 
Cancer Region study raised numerous 
additional concerns regarding the current 
opportunistic approach to PCa screening in 
the country.40,50 First, since PSA testing has 
been community-led and self-funded, the 
access to screening has not been uniformly 
distributed within the population. In 
contrast to the region ethnic distribution, 
Māori and Pacifi c men were evidently 
under-represented in the screened cohort. 
Moreover, despite adjustment for socioeco-
nomic status, the frequency of screening 
was lower for Māori and Pacifi c men. This 
disparity in screening may be contrib-
uting to the known ethnic disparities in 
PCa outcomes.34,50 The second concern is 
regarding the adequacy of counselling 
these men have received. Multiple reports 
have demonstrated that most men screened 
for PCa with PSA were not fully aware of 
the risks and benefi ts associated with the 
screening process.51,52 This is in spite of the 
international recommendations to obtain 
“an informed consent” prior to screening 
men for PCa.7,34,48,49

One of the main advantages of an 
organised screening programme is that 
every participant has the opportunity to 
receive the same cancer-related infor-
mation and education, and follow a similar 
screening pathway.35 This is attributed to 
the ongoing monitoring and regular conduct 
of quality assurance procedures. The effect 
of this on outcomes can be seen from 
breast cancer survival statistics.53 In 1998, 
the gap in the fi ve-year relative survival 
between Māori and non-Māori women was 
9%. This improved signifi cantly following 
the introduction of the national screening 
programme in 1999 (survival difference of 
4% in 2010).Lastly, it is crucial to consider 
the economical constraint of organised PCa 
screening. Recent analysis from the Finnish 
arm of the ERSPC had concluded that 
organised screening is at least as cost-ef-
fective as the opportunistic approach.54

However, the cost of opportunistic PCa 
screening in New Zealand is largely covered 
by the screened men.55 This implies that 
such costs will need to be centrally funded 
if a national screening programme is 
to be implemented. Additionally, there 
currently no local data on the availability 
of health services that can accommodate a 
PCa screening programme. Therefore, as 
demonstrated from the Bowel Screening 
Programme, a pilot study assessing the feasi-
bility of organised PCa screening in New 
Zealand is highly needed. 

In conclusion, the medical society may be 
approaching the end of the PCa screening 
controversy, favouring the implementation 
of an organised, population-based approach. 
This, more than ever, calls for greater efforts 
to support high-quality New Zealand-specifi c 
research, to guide the decision makers in 
constructing policies that assure the delivery 
of equitable optimum healthcare, and 
meet the unique demands of our culturally 
diverse community. 
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The clinical toxicology 
of cannabis

Leo J Schep, Robin J Slaughter, Paul Glue, Paul Gee

Natural cannabis is one of the most 
widely used recreational drugs in 
the world. The active constituent, 

trans-Δ9-tetrahydrocannabinol (THC), is one 
of approximately 64 different cannabinoids 
found within the cannabis plant (Cannabis 
sativa). This cannabinoid is psychoactive 
(affects the mind), whereas cannabidiol, 
present in very low concentrations in the 
plant, has some activity that is thought to 
offer some protection against some of the 
harmful effects of THC on cognition.1 The 
highest concentration of THC is found in the 
fl owering tops of the female plant, with less-
er concentrations in the leaves and minimal 
amounts in the stem, seeds and roots.

Users of the drug typically smoke dried 
plant matter, though ingestion has become 
more popular, especially in countries 
where cannabis and its products have been 
legalised. Cannabis preparations, including 
hash oil and hashish, are also consumed. 
Refi ned cannabis extracts have been 
processed into candies or other products 
for ingestion and are commonly referred to 

as ‘edibles’. With the increasing popularity 
of e-cigarettes for nicotine administration, 
there has also been a rising prevalence 
of vaping cannabis. Vaping entails the 
vaporisation of cannabis in the form of 
concentrated THC oil extracts or dried 
cannabis buds or leaves by heating them 
to a temperature that releases a mixture of 
water vapour and THC for inhalation.2

The percentage of THC in plant products 
smoked by users, as determined from confi s-
cated samples, has been steadily increasing 
from about 3% in 1995 to 12% in 2012.3 In 
New Zealand this increase has risen from 
1–3% in the 1960s up to 6–25% in the early 
2000s (see Table 1).4 The associated doses 
consumed per cigarette have proportionally 
increased from 10–83mg per cigarette. Doses 
taken will be greater when users smoke 
cigar-like products.

Signs and symptoms
Recreational use of cannabis in adults 

produces a range of variable psychoactive 
effects. A low to moderate dose of cannabis 
may lead to signs and symptoms of either 

ABSTRACT
Cannabis is one of the most widely used recreational drugs in the world. Tetrahydrocannabinol (THC) is 
the psychoactive principal constituent of the cannabis plant (Cannabis sativa). It is taken either orally or 
by inhalation, resulting in sedation, euphoria, relaxation and loss of social inhibition. Adverse e� ects from 
higher doses can include fear, distrust and a profound state of unease, hallucinations, ataxia, stupor and 
seizures. Long-term use can result in respiratory and cardiovascular toxicity and has been associated with 
a range of psychiatric conditions. Cannabinoid hyperemesis syndrome can occur with chronic use. Driving 
under the influence of THC is associated with approximately double the risk of motor vehicle crashes. The 
intensity and duration of symptoms is proportional to the concentration of THC in the blood. Following 
acute use, THC only remains in the blood for several hours before it is converted into a carboxylic derivative 
of THC and this partitions into the fat, from where it leaches out and can be detected in urine for weeks 
a� er use. Treatment of acute intoxication mainly consists of appropriate symptom-directed supportive 
care. Children are more susceptible to cannabis toxicity, particularly seizures and coma, and therefore 
may require additional supportive care for these potential symptoms. The aim of this narrative review is to 
provide a brief overview of the acute and chronic e� ects of cannabis, its pharmacokinetics, toxicity and the 
medical management of intoxication.
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sedation or stimulation, along with elevated 
mood/euphoria, relaxation, loss of social 
inhibition, increased appetite, increased 
heart rate, dilated pupils and conjunctival 
injection.5,6 Higher doses may produce more 
severe adverse effects including vomiting, 
hypertension, confusion, time-space distor-
tions, hallucinations, tremors, ataxia, stupor 
and seizures.6–8 Occasionally, fear, paranoia/
distrust, dysphoria (a profound state of 
unease or dissatisfaction that often occurs 
with depression, anxiety or agitation) or 
panic occurs after use.8 Impaired short-term 
memory, judgment and attention span may 
additionally occur.9

Children tend to be more susceptible to 
severe toxicity. Toxicity can occur following 
ingestion of cannabis plant material or 
edible cannabis products. In children, 
central nervous system (CNS) depression is 
more common than excitatory effects.8,10,11

In severe cases rapid-onset sedation, ataxia, 
tachycardia, respiratory depression, coma 
and seizures may occur.8,10

With the discovery of the endocanna-
binoid system, investigators have recognised 
the presence of endocannabinoid receptors 
(CBR) in not only the CNS and gastrointes-
tinal tract but also the heart and peripheral 
vasculature. Case reports and studies have 
associated cannabis use with myocardial 
infarction, cardiac arhythmias, cardiomyop-
athies, sudden death arteritis and stroke.12

In many reports, patients are young, 
healthy men with no prior cardiovascular 
risk factors. Increasing potency of natural 
cannabis can lead to an increasing risk of 
such complications occurring.

Another active cannabis constituent is 
cannabidiol, which acts as a CNS depressant. 
It is believed to antagonise some of the 
negative effects of THC such as agitation, 
anxiety and panic.1 Selective cannabis plant 
breeding has led to cultivars with a higher 
ratio of THC to cannabidiol. 

Adverse effects of using THC products 
in vaping devices have also occurred, 
notably acute lung injury, although this, 
in part, may be due to additives, such as 
vitamin E acetate, added to the THC vaping 
products.13,14

Subjects operating machinery or driving 
a motor vehicle are at risk of impaired 
performance resulting in an increased risk 
of injury. Evidence suggests that driving 
under the infl uence of THC is associated 
with approximately double the risk of 
motor vehicle crashes.15,16 In New Zealand, 
recent evidence from ESR, covering motor 
vehicle crashes between 2014 to 2018, 
showed that 27% of 787 blood samples 
obtained from deceased drivers killed in 
crashes had evidence of cannabis use, and, 
from 1,619 drivers who provided blood 
samples following a traffi  c accident, 37% of 
drivers had used cannabis.17 Consequently, 
Parliament has recently proposed legislation 
empowering police offi  cers to perform 
random roadside oral fl uid (saliva) testing 
for cannabis.18

Chronic use
Chronic cannabis use can lead to a 

range of adverse effects, though many 
of the effects have not been fully estab-
lished. Following chronic cannabis use, 
loss of cognitive ability and memory 
function may occur and the chances of 
experiencing psychotic symptoms and/or 
psychotic disorders are elevated, partic-
ularly if use began in adolescence and 
continued into adulthood.16 Pre-existing 
psychotic disorders may be exacerbated 
by cannabis use.19 Longitudinal studies 
in the Netherlands,20 Germany21 and New 
Zealand22 all indicate that the association 
of psychosis and cannabis use persists after 
adjustment for confounders. These inves-
tigations, and a recent meta-analysis,23

report a dose–response relation between 
frequency and amount of cannabis use 

Table 1: Some forms of cannabis available in New Zealand and their THC content.

Formulation Source THC (%) Dose (mg)

Dried plant matter Cigarettes (1960–70s) 1–3 10

Cigarettes (1980–2000s) 6–25 20–83

Cannabis resin Bricks, cakes, slabs 10–20

Hashish oil Solvent extraction 15–65
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in individuals aged 18 years and subse-
quent risk of schizophrenia. It is estimated 
that 13% of schizophrenia cases could be 
averted if cannabis use was prevented.19 A 
large US population-based study reported 
signifi cant associations (odds ratios; OR) 
between cannabis use and psychosis of 1.27 
for lifetime cannabis use, 1.79 for lifetime 
cannabis abuse, and 3.69 for lifetime 
cannabis dependence.24 A systematic review 
and meta-analysis of 11 longitudinal and 
prospective studies reported that adolescent 
cannabis consumption was associated with 
increased risk of developing depression 
(pooled OR 1.3; 95% CI, 1.16–1.62; I2=0%) 
and suicidal ideation (OR 1.5; 95% CI, 1.11–
2.03) and suicide attempts (OR 3.46; 95% CI, 
1.53–7.84) in young adulthood.25

Some users may display evidence of 
‘amotivational syndrome’, which is a state of 
withdrawal, apathetic indifference, general 
mental and physical deterioration, along 
with a range of social problems.5,16 Further 
problems with oral, respiratory and cardio-
vascular health may occur. Tolerance and 
dependence may also develop.16,19 Research 
has suggested one in 10 regular cannabis 
users develops dependence.26

Additionally, long-term use of high doses 
of cannabis can lead to a condition called 
cannabis hyperemesis syndrome (CHS), 
characterised by excessive cyclic vomiting 
usually accompanied by abdominal pain 
without any obvious cause.27,28

Overall, the risks of negative outcomes 
associated with chronic cannabis use seem 
to be most common in those who begin 
using in early to mid-adolescence, and/or 
use frequently, and/or are dependent.16

Toxicity
The degree of impairment following use 

of THC is associated with plasma concen-
trations. One study, which examined the 
relationship between plasma THC concen-
trations and changes in heart rate and 
subjective effects following smoking of 19 
mg THC, reported associations between 
these parameters (time to achieve peak 
concentration and pharmacodynamic 
effects, plus their respective durations).29

A more nuanced evaluation of pharma-
cokinetic/pharmacodynamic interactions 
has been reported using a compartmental 
model, taking into account distribution into 

various compartments.30 These authors 
reported a direct relationship between 
predicted THC and its active hydroxyme-
tabolite effect-site concentrations and 
psychoactive effects.

There is, however, no clear demarcation 
between doses that achieve symptoms 
desired by a marijuana user and noxious 
effects. Variation will occur between 
different subjects. The associated peak 
plasma concentration may vary, depending 
on the route of exposure, the strength of the 
THC formulation, the dose consumed and, 
when smoked, the method of smoking. 

Investigations with human volunteers 
have shown that smoking cannabis with 
doses of THC at 0.5 and 2.9% weight for 
weight (w/w) resulted in mild physio-
logical changes with an elevated heart rate 
(increase in heart rate of 15 BPM and 57 
BPM respectively).31 When normalised to 
an administered THC dose per kilogram 
body weight, at a low dose of either 0.12mg/
kg oral or 0.05mg/kg smoking, volunteers 
reported mild changes in mood (typically 
euphoric), and altered sense of time, and 
visual and auditory perception, whereas at 
higher doses (0.3 to 0.48mg/kg oral and 0.2 
to 0.25mg/kg smoked), subjects reported 
hallucinogenic effects.32

Behavioural and physiologic effects 
appear rapidly after inhalation of a single 
cigarette containing 3.55% THC, correlating 
with plasma concentrations of 18ng/mL.33

Some research suggests THC psychoactive 
effects associated with 7–10ng/mL of THC 
can be equivalent to those associated with 
blood ethanol concentration of approxi-
mately 50mg/dL.34

Clinical case reports of THC blood concen-
trations are rare. A 19-year-old male patient 
was found comatose, sweating with muscle 
rigidity after smoking a substance allegedly 
containing THC; a thorough clinical investi-
gation revealed a blood specimen contained 
180ng/mL (equivalent to a plasma concen-
tration of 300ng/mL) by radioimmunoassay 
analysis.35

Pharmacokinetics
THC, the primary psychoactive constituent 

of cannabis, is very lipophilic; upon 
absorption (typically following smoking 
plant matter or vaping, or ingesting edibles) 
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it is rapidly distributed in the body, partic-
ularly to the CNS, and to the adipose tissue, 
liver and lungs. The average bioavailability 
via smoking is 10–35% and, due to fi rst pass 
metabolism, is reduced to 4–12% following 
ingestion.36 The volume of distribution 
of THC is 523–742L.36 Vaporisation and 
smoking provide comparable cannabinoid 
pharmacokinetics.37

Peak THC blood concentrations occur 
within 5–9 minutes following smoking and 
1–2 hours after oral ingestion.36 Due to 
rapid absorption and distribution following 
smoking, blood THC concentrations often 
briefl y peak and then fall within 1–2 hours. 
In one study, for example, volunteers 
smoked approximately 33.8mg THC; peak 
concentrations averaged 162ng/mL and it 
was predominantly eliminated within 1.2 
hours.38 Following ingestion, the peak is 
typically fl atter and THC is more persistent 
in the blood. In one study, for example, 
ingestion of 15mg THC resulted in a median 
peak value of 3.6ng/mL at approximately 
1–2 hours post-ingestion, and remained 
detectable for eight hours.39 Given the 
concentration of THC in available products 
has increased over the last few decades 
(see Table 1), the doses consumed have 
increased, thereby increasing the associated 
peak blood concentrations and related 
increased risk of adverse effects.

Vaping produces comparable drug effects 
and the time to achieve peak effects is 
similar to traditional smoking.40 However, 
when the same amounts of THC are vaped 
and smoked, vaporisation produces higher 
concentrations of THC and its metabolites in 
whole blood when compared to smoking.41

Heavy smokers of cannabis can have 
evidence of THC remaining in the blood-
stream for several days and it can still be 
detectable in excess of seven days post-con-
sumption.42 In contrast, passive smoking 
can result in plasma concentrations ranging 
from 2–4ng/mL.43

THC is metabolised to form an active 
metabolite, namely 11-hydroxy-Δ9-tet-
rahydrocannabinol (11-OH-THC). This 
metabolite is then rapidly metabolised to 
form a second, more persistent, non-active 
metabolite 11-Nor-9-carboxy-Δ9-tetrahy-
drocannabinol (11-COOH-THC) (see Figure 
1). The plasma half-life of THC following 
smoking is 1.6 hours but is typically 
extended up to 27 hours in chronic users.44

The acute half-lives of the two metabolites 
11-OH-THC and 11-COOH-THC are 2.4 and 
5.1 hours respectively.44 These values are 
higher in chronic users.

The 11-COOH-THC metabolite is elimi-
nated from the body, but it also partitions 
into adipose tissue, where it can remain 
after consumption of the drug. The metab-
olite will then slowly leach from fat into 
the blood and be eliminated in the urine; 
11-COOH-THC will be detectable in urine 
and will persist longer in regular drug users 
(urinary half-life 10–19 days) than for occa-
sional users (urinary half-life ~3 days). The 
presence and persistence of this metabolite 
in the urine forms the basis of workplace 
drug testing.

Treatment
It is rare for smokers of natural cannabis 

to require medical assistance following 
occasional or light use. In most instances 

Figure 1: The metabolism of THC to form 11-OH-THC before undergoing further metabolism to form the carboxylic metabolite 
11-COOH-THC.
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of acute toxicity, treatment is supportive 
care. However, the use of products with 
increasing strengths of THC and devices that 
effi  ciently deliver THC may increase the risk 
of adverse effects such as seizures, respi-
ratory or cardiovascular toxicity or injuries 
resulting from impaired driving or work-
place accidents.

Children are more susceptible to the acute 
adverse effects of cannabis than adults.11

Edible cannabis products are available in 
many jurisdictions where cannabis has 
been legalised. These pose a special risk 
to children as they are often attractive to 
toddlers and a large dose can accidentally be 
ingested, and may lead, in some instances, 
to life-threatening symptoms.45,46 Paediatric 
patients may present with varying degrees 
of neurologic symptoms including altered 
mental status, ataxia, hypotonia and coma.45

Furthermore, there is the additional risk of 
seizures. Benzodiazepines are suggested as 
fi rst-line treatment. Consciousness level and 
cardiorespiratory function must be moni-
tored closely for deterioration. 

In most instances with adults, 
management only requires observation and 
monitoring in a quiet environment with 
the administration of a benzodiazepine, 
when necessary. Additional supportive care 
may be required in cases where the patient 
has presented with symptoms following 
exposure to a substantial dose of cannabis. 
Their cardiovascular status may need to be 
monitored. Patients should be checked for 
hyperthermia or hypothermia. In instances 
of hypotension they may be managed with 
fl uids and monitoring.

If patients are experiencing chest pain, 
they should be assessed for potential pneu-
mothorax and pneumopericardium, acute 
coronary syndrome or myocardial infarction.

Patients who present with cannabinoid 
hyperemesis syndrome should be checked 
for complications such as dehydration, 
kidney injury and Mallory-Weiss tears. 
Frequent hot showering is commonly 
reported to relieve symptoms and can 
trigger suspicion that CHS is the cause for 
vomiting when cannabis smoking has not 
been disclosed.27 CHS is usually resistant to 
conventional antiemetics. Haloperidol or 
droperidol by IV administration appear to 
be the most effective drugs to control nausea 
and vomiting.47,48 The application of capsaicin 
cream to the abdomen creates a sensation 
of heat on the skin and is reported to relieve 
mild symptoms—this may operate via the 
same unknown mechanism by which hot 
showers provide relief. Defi nitive treatment 
requires stopping the use of cannabis.27

Conclusions
In summary, use of the psychoactive 

constituent of cannabis, THC, can cause mild 
to moderate psychoactive effects including 
impairment of driving, that may persist 
for 2–3 hours after cannabis was used. At 
higher doses more serious adverse effects 
can occur, including fear, distrust and a 
profound state of unease, hallucinations, 
ataxia, stupor and seizures. Chronic use 
increases the risk of respiratory and cardio-
vascular toxicity and has been associated 
with a range of acute and chronic psychi-
atric conditions. THC remains in the blood 
for several hours only after acute use. It 
is metabolised into the carboxylic metab-
olite which then partitions into, and slowly 
leaches out of, adipose tissue. It can remain 
detectable in the urine for several weeks 
after use. Supportive care is the mainstay of 
treatment following acute toxicity. Children 
are more susceptible to cannabis toxicity 
and may require additional support.
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Not the usual suspects: 
DRESS secondary to 

carvedilol
Leah Jones, Heather Isenmen

Carvedilol, a dual alpha and beta re-
ceptor blocker, is a treatment choice 
in heart failure with reduced ejection 

fraction with proven mortality benefi t.1

Pharmacodynamic reactions, such as diz-
ziness and bradycardia,2 occur frequently; 
however, idiosyncratic reactions are rare. 
We describe a case of probable drug reac-
tion with eosinophils and systemic symp-
toms (DRESS) secondary to carvedilol.

DRESS is a potentially life-threatening 
reaction, generally due to liver failure, and 
has an estimated mortality rate of 5–10%.3 It 
is a predominantly clinical diagnosis, which 
complicates assessment.3 The European 
Registry of Severe Cutaneous Adverse Reac-
tions (RegiSCAR) have devised a scoring 
system based upon symptoms, organ 
involvement and clinical course.4

A literature search identifi ed four case 
reports of idiosyncratic reactions to carve-
dilol. Liver derangement and pruritus,5 toxic 
epidermal necrolysis,6 Stevens-Johnson7 and 
pneumonitis8 were described.

Case report 
A 74-year-old New Zealand European 

woman was diagnosed with idiopathic left 
ventricular failure. Carvedilol, furosemide, 
cilazapril, atorvastatin and aspirin were 
initiated.

One month later, she presented with 
a week history of progressive nausea, 
vomiting, upper abdominal pain and diar-
rhoea, with no rash or fever. Weight had 
decreased 4kg due to furosemide titration. 
Examination revealed mild abdominal 
tenderness in the right upper quadrant; 
there was no rash or lymphadenopathy. 
The white blood count was elevated 
(16.7x10(9)/L), eosinophils 1.5x10(9)/L. 
Eosinophils peaked at 15.8x10(9)/L, fi ve 

days into admission. She had acute kidney 
injury (creatinine of 232umol/L) and LFT 
derangement, which peaked four days 
into admission (ALP 394U/L, ALT 114U/L, 
AST 79U/L, GGT 145U/L, bilirubin normal). 
Abdominal ultrasound was unremarkable. 

Cilazapril was stopped two days prior to 
admission, furosemide on admission, and 
carvedilol the following day. 

Differentials for the eosinophilia, including 
parasitic infection, atopy, vasculitis and 
eosinophilic myocarditis, were investigated. 
Stool specimen was negative for giardia, 
cryptosporidium. Strongyloides serology and 
ANCA testing were negative. Cardiac MRI 
confi rmed severe left ventricular systolic 
impairment, but showed no evidence of 
myocarditis or infi ltrative disease. 

Her only pre-existing medications were 
omeprazole and colecalciferol. She had 
self-ceased aspirin after 1–2 weeks as she 
thought it unnecessary. Atorvastatin was 
continued throughout.

Symptoms improved following carvedilol 
cessation. Eosinophils gradually improved 
to 4.7x10(9)/L 15 days later. Furosemide 
was reintroduced prior to discharge, 
and cilazapril one week after discharge, 
given symptoms had only improved after 
cessation of carvedilol. Eosinophils and 
LFT have normalised two months following 
discharge without symptom recurrence. 

Discussion 
The diagnosis of DRESS is diffi  cult due to 

the initiation of multiple new medications 
concurrently and gradual symptom onset. 
The normal eosinophils and LFTs during 
her initial heart failure admission provide 
an objective measure for delayed onset. 
Carvedilol is the most likely culprit given 
the proximity to symptom onset and the 
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resolution of both clinical and biochemical 
abnormalities on cessation, as well as the 
sustained response after restarting furo-
semide and cilazapril. 

In terms of organ involvement, there is 
defi nite liver involvement, and probable 
gastrointestinal involvement based on 
symptoms. It is diffi  cult to determine if 
the kidney injury is purely the result of 
furosemide in the context of dehydration, 
or whether this also represents organ 
involvement.

Based on the RegiSCAR scoring system,4

a score of 4 would be assigned; 1 for lack 
of fever, 2 for eosinophilia, 2 for organ 
involvement of liver, gut and kidney, 1 

for negative investigations. This would be 
consistent with a probable diagnosis of 
DRESS.

Conclusion 
Carvedilol is the likely cause of probable 

DRESS given the temporal relationship 
to the symptoms, eosinophilia and LFT 
derangement, that resolved on cessation. 
This is the fi rst time this medication has 
been associated with DRESS. It presents 
an important learning point regarding 
consideration of not just carvedilol, but all 
medications in cases of DRESS, not just the 
‘typical’ drugs.
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Oesophageal rupture 
presenting as upper 

gastrointestinal bleed
Minnie Au, James Walcott, Ross Apostolov, Diana Lewis, 

Akhtar Sayed Hassen

We describe a case of life-threaten-
ing oesophageal rupture where 
the patient presented with fea-

tures of an upper gastrointestinal bleed. Oe-
sophageal rupture is rare with an incidence 
of 3/1,000,000 and a high mortality rate, 
which increases exponentially with delay in 
treatment.1 This case portrays oesophageal 
rupture presenting in a rare way2,3 which 
deserves increased clinical awareness given 
the serious outcomes if missed.

Case report
 A 49-year-old woman presented with 

haematemesis in the context of alcohol 
intoxication. On arrival she was haemody-
namically unstable with a blood pressure 
of 60/40mmHg, respiratory rate was 40/
min and heart rate was 119/min. Blood tests 
showed a pH of 6.89, lactate >19.9mmol/L, 
haemoglobin 119mg/dL, white cell count 
of 23.4x106 and Ur 24.7μmol/L. Initial chest 
radiograph was unremarkable. 

The patient proceeded to emergency 
gastroscopy after resuscitation. Gastroscopy 
revealed a distal oesophageal perforation 
with soiled posterior mediastinum on view 
(Figure 1). Gastroscopy was immediately 
abandoned and the patient was transferred 
to a tertiary centre. She required inotropic 
support with noradrenaline 60μg/min and 
adrenaline 20μg/min. She received antimi-
crobial cover with tazocin and fl uconazole.

An emergency laparotomy was performed 
where the perforation was identifi ed close 
to the gastroesophageal junction with 
surrounding ulceration and the contami-
nated medistinum was lavaged. An on-table 
gastroscopy was performed and a fully 
covered oesophageal stent was deployed and 
secured in the stomach. A mediastinal and 

abdominal drain were inserted. A nasogastric 
tube was inserted and an 8Fr jejunostomy 
was formed for enteral nutrition. 

Post-operatively she received care in the 
intensive care unit and was extubated at 
day two post-op. Her post-operative course 
was complicated by a recurrent pleural 
effusion requiring drainage (Figure 2). At 
day 30 post-op she was discharged home. 
At day 54 post-operation she was electively 
re-admitted for removal of the oesophageal 
stent and jejunostomy tube (Figure 3). At 
endoscopy a recurrence of the oesophageal 
stricture was dilated and the stent was 
successfully removed. She was discharged 
on pantoprazole and regular antiemetics.

Discussion
Boerhaave’s syndrome is the sponta-

neous rupture of the oesophagus due to 
vomiting and retching. It is a rare but is a 
serious condition associated with an overall 
mortality rate of 30%.4 The condition is 
more common in men aged between 40–60 
years. The Mackler triad of vomiting, chest 
pain and subcutaneous emphysema is diag-
nostic but uncommon occurring in 14% of 
presentations.2,5 A pleural effusion is present 
in 90% of cases however this is not diag-
nostic. Other radiographic features include 
pneumothorax or pneumomediastinum.6

Similarly, as in our case, the chest radio-
graph may be normal.5 The site most likely 
to perforate is the left posterolateral wall 
of the distal oesophagus due to anatomic 
weakness.2 Delay in defi nitive treatment 
results in an exponentially increased risk of 
mortality from 18% with treatment within 
24 hours, compared to as high as 60% with 
treatment after 48 hours and is almost 
invariably fatal without treatment.4
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Figure 2: Computerised tomography in coronal plane showing oesophageal stent in situ and left pleural 
effusion.

Figure 1: Endoscopic view of soiled posterior mediastinum.

CLINICAL CORRESPONDENCE



108 NZMJ 9 October 2020, Vol 133 No 1523
ISSN 1175-8716                 © NZMA
www.nzma.org.nz/journal

Figure 3: Lateral chest radiograph showing oesophageal stent in situ.

Classically in Boerhaave’s syndrome the 
perforation occurs as a linear tear due to 
the pressure and tensile forces from the 
vomiting or retching in an otherwise normal 
oesophagus. In this case, the perforation 
may have occurred from vomiting due to 
alcohol intoxication.7 Spontaneous bleeding 
from the ulceration and refl ux oesophagitis 
lead to witnessed haematemesis mimicking 
the presentation of an upper gastrointestinal 
haemorrhage.This case demonstrates how a 
life-threatening oesophageal perforation can 

mimic an upper gastrointestinal bleed. The 
features that pointed towards an alternate 
pathology were the severe lactic acidosis 
with haemodynamic instability and a 
normal haemoglobin.2 The key points in the 
management of this patient were the early 
recognition of oesophageal perforation, 
termination of gastroscopy upon diagnosis 
with appropriate aspiration of stomach 
contents to limit contamination and referral 
for immediate surgical management. 
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The mental wellbeing of 
New Zealanders during and 

post-lockdown
Meisha N Nicolson, Jayde AM Flett

Aotearoa New Zealand’s ‘go hard and 
go early’ approach meant that we 
were one of the fi rst countries in 

the world to ease our COVID-19 lockdown 
restrictions. But, the re-emergence of com-
munity transmission in Tāmaki Makaurau 
Auckland demonstrated the recovery from 
COVID-19 will be a marathon rather than 
sprint. By highlighting people’s experiences 
during and following Alert Level 4 lockdown 
we hope to provide assurance that most peo-
ple found positive aspects of the lockdown, 
while also highlighting inequitable experi-
ences and ongoing mental health concerns. 

Te Hiringa Hauora/Health Promotion 
Agency asked New Zealanders about their 
wellbeing during Alert Level 4 lockdown 
and post-lockdown (during Alert Level 
1). Almost nine out of 10 people reported 
at least one positive experience during 
lockdown. During lockdown more people 
reported pride in their ability to cope, more 
time for hobbies and exercise, heightened 
sense of community, increased family resil-
ience and a stronger personal commitment 
to Aotearoa New Zealand than they did 
post-lockdown.

Importantly, Māori and Pasifi ka reported 
several notable positive experiences post-
lockdown. More Māori were proud of their 
ability to cope and reported higher whānau 
resilience than non-Māori/non-Pasifi ka. 
Likewise, more Pasifi ka had a renewed 
appreciation for life and spent more time 
with family and friends than non-Māori/
non-Pasifi ka. 

But we also identifi ed some inequities. 
Although fewer people reported severe 
experiences of depression and anxiety 
post-lockdown (5% compared to 8% during 
lockdown), this reduction mostly occurred 
in non-Māori/non-Pasifi ka people. Of those 
who completed both during and post-

lockdown surveys, over half reported no 
experiences at both time points, while 22% 
had improved experiences and 13% had 
worsening experiences post-lockdown.

Experiences of depression and anxiety 
were common for young people both 
during and post-lockdown. Almost 60% 
of young people had some experience of 
depression or anxiety post-lockdown (57%), 
10% being severe. The recent ‘Protecting 
and promoting mental wellbeing: Beyond 
COVID-19’ report by Koi Tū, highlighted 
the persistently inequitable and worsening 
state of youth mental health.1 In addition, 
the impacts of COVID-19 on youth mental 
wellbeing are likely to be extensive and 
enduring.2 Action is required to reduce 
adverse life course consequences. Te 
Hiringa Hauora supports young people by 
providing digital mental health support at 
thelowdown.co.nz. Both thelowdown.co.nz 
and depression.org.nz have been updated 
to provide COVID-19-specifi c mental health 
advice for those seeking help. 

Innovative and collaborative commu-
nity-led responses have been an integral 
part of the Psychosocial and Mental Well-
being Recovery Plan response to COVID-19. 
Government and non-government organi-
sations have changed the way they work to 
adapt to a rapidly changing environment. 
To support those in the Pasifi ka community 
experiencing mental distress, Te Hiringa 
Hauora worked in collaboration with Mapu 
Maia, Vaka Tautua, the Mental Health 
Foundation and Pasifi ka health leaders Phil 
Siataga, Stephanie Erick and Tui Tararo. 
Together, we launched Mana Pasifi ka, a 
campaign to encourage and destigmatise 
help-seeking for depression and anxiety in 
Pasifi ka communities. This strengths-based 
and story-driven approach is by Pasifi ka, for 
Pasifi ka and with Pasifi ka. 
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Economic stressors also went hand-
in-hand with mental distress. Experiences 
of depression and anxiety were twice as 
common for people without enough money 
to meet their everyday needs than those 
with enough money. One in seven people 
reported not having enough money (14%), 
however this rises to over one in fi ve for 
Pasifi ka people (22%). Those that did not 
have enough money were also less able to 
cope with everyday stresses. 

Post-lockdown, one in 10 people reported 
loss of their main source of income. Income 
loss was higher for Pasifi ka and Asian New 
Zealanders than it was for New Zealand 
Europeans. Likewise, almost three in 10 
people reported reduction in income. This 
rate was higher for Asian New Zealanders 
than New Zealand Europeans. Unexpectedly, 
a small number of peoples’ income increased 
post-lockdown (5%). However, increased 
income did not mean they were better off. 
People whose income had increased were 
more likely to have severe experiences of 
depression or anxiety than people with 
no change in income. This unexpected 
fi nding may refl ect the increased stressors 
experienced by those who had increased 

work hours or greater responsibility in the 
COVID-19 response, such as supermarket and 
other essential workers. Consideration of 
the impact of economic stressors on mental 
health is important as the economic implica-
tions of COVID-19 are likely to be long-term. 

More detail on our survey
Te Hiringa Hauora commissioned Nielsen 

(a global measurement and data analytics 
company) to conduct two COVID-19 surveys 
using online panels. Data were collected 
during:

Alert Level 4 Lockdown: 7 to 13 April 
2020, the highest level of risk and restriction 
(n=1,190). 

Alert Level 1 Post-lockdown: 10 to 19 
June 2020, when day-to-day life was largely 
restriction-free (n=925).

Our surveys were weighted to better 
represent the Aotearoa New Zealand 
population and measured experiences of 
depression and anxiety (Patient Health 
Questionaire-4: PHQ-4), positive lockdown 
experiences and the economic impacts of 
lockdown. Broader fi ndings and method-
ology can be found in the Nielsen report on 
the Te Hiringa Hauora website.3 
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Hospice/palliative care—
entrenched attitudes against 

assisted dying 
Jack Havill, Libby Smales

We hope that hospice/palliative care 
(H/PC) organisations will take a 
fresh look at their current stance 

against medical assistance in dying (MAID). 
The present approach will disadvantage 
some patients in a number of ways. 

It is clear from many sources and reviews 
that suffering at the end of life can be over-
whelming in a small and signifi cant group of 
dying patients, in spite of excellent palliative 
care.1 Also see ‘Dying Badly in New Zealand’.2

H/PC is enough for most people most of 
the time. The use of terminal sedation for 
patients whose suffering cannot be managed 
any other way, is well established. But this, 
while better than the present alternative, 
can be gruelling; and for some patients and 
families MAID will be preferred. The refusal 
of some of the H/PC leaders to include MAID 
is likely to be impede the provision of good 
end-of-life care in the future. Hospice New 
Zealand has even asked the High Court to 
give an opinion as to whether they are at 
liberty under the new law to refuse MAID 
on their premises.3 This was granted, but 
the court would not rule that public funding 
should be provided to hospices which take 
this stance, and since a signifi cant amount 
of their funding is from the public purse, 
one could well argue that if they refuse to 
allow this legal option for their patients who 
request MAID, that public funding should 
be withdrawn. The very end of life is a cruel 
time to transfer an ill, vulnerable, suffering 
patient to some other organisation, and will 
only add to their suffering, 

Respecting the importance of autonomy 
in patient decisions has become increas-
ingly recognised. It is clear from repeated 
surveys over many years that a majority of 
the New Zealand public support the option 
to make a free choice to request MAID for 
themselves should they be in the position 

of having unbearable suffering as they are 
dying. Furthermore, it is also common in 
patients who are approaching death to state 
that they are not afraid of being dead, but 
they are afraid of what they have to endure 
before they die and the option of MAID 
gives them great relief, even when they 
do not need to use it. In addition, a signif-
icant group (5–8%) of suicides are terminal 
patients of sound mind ending their lives 
earlier to avoid unbearable suffering, while 
they are still capable.4

One has to ask why some New Zealand 
H/PC doctors are so opposed to MAID? It 
is quite clear now from overseas legalised 
jurisdictions that the vulnerable are 
not targeted, irrational suicide does not 
increase, and trust in doctors is enhanced 
rather than eroded. There are no studies 
which have revealed coercion as a problem. 
The NZ EOLC Act is narrow in scope, has 
passed three readings in Parliament and has 
many safeguards.

When H/PC fi rst started, many doctors did 
not think it was needed, many thought that 
they were handling it even though they were 
often not giving adequate symptom control. 
There was opposition from the Catholic 
Church who feared H/PC would shorten 
peoples’ lives. Now H/PC is an integral part 
of our healthcare system, deservedly highly 
valued, which still deserves better public 
funding. In other legalised jurisdictions 
most patients accessing MAID are already 
receiving H/PC, eg, Ontario5 and, increas-
ingly, there is integration of MAID and 
traditional H/PC, providing compassionate 
end-of-life care, eg, Belgium.6

It is relevant to note that if an individual’s 
personal belief system makes it impossible 
to accept MAID, nothing need change for 
them, except that H/PC may well be better 
funded and more accessible. However, it is 
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interesting that a recent poll in Queensland 
has shown high support among religious 
adherents in most of the mainstream 
churches including Catholic (70%).7 There is 
a similar study in New Zealand.8

One would expect that in the future, the 
integration of MAID and HP/C will occur 
as those involved realise how well they 
can work together for the good of those 
patients who currently feel trapped in 
their suffering. H/PC staff will look back 
and wonder why their organisations were 
so reluctant to integrate the services—
especially as the most obvious staff to be 
involved in MAID are GPs and H/PC doctors 
and nurses. Most patients will use H/PC and 
the H/PC community will simply use MAID 

as an occasional and valuable component of 
end-of-life care.

This comment from VAD Victoria (2020 
report)9 encapsulates what we are striving 
for. 

“Feedback and information gathered over 
the past six months continues to highlight the 
compassion and relief the Victoria’s voluntary 
assisted dying scheme is providing to termi-
nally ill people, their friends and family. The 
Board continues to be humbled and honoured 
to be part of this, as we review the cases and 
read the touching testimonials of applicants 
and those who are by their side as they die.’’

We all want the same thing – to be able 
to choose, legally, whatever is best for each 
of us. 
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Re� ections on EOLC Act 
Referendum

Rowan Stephens

I am a retired GP, and I will be voting a 
resounding YES in the EOLC Act Ref-
erendum. Over a lifetime of practice, I 

have seen many patients die. I am haunted 
by the knowledge that I have abrogated 
my responsibility to a small number of my 
patients. I was prevented by law from fully 
easing their requests to end their unbear-
able suffering, 

“Be there at the end and help me die.”
“Please give me some dignity in death.”
“Put me out of my misery, you wouldn’t let 

your pet suffer like this.”
I failed in my duty of care because of 

the existing law. People who trusted me 
and looked to me for help, for skill and 
compassion at the end of their lives, looked in 
vain. I was prevented from giving them what 
they needed and begged for, compassion, 
choice, the certainty that their inevitable 
death could be peaceful and dignifi ed.

‘Primum non nocere’ encourages us to 
consider the consequences, the possible 
harm, of what we do and what we do not 
do, every intervention or omission and 
how they may cause harm, especially in the 
complex circumstances that often surround 
dying. Failing to provide assisted dying to 
those who request it and who meet the strict 
legal and medical criteria of this Act, does 
signifi cant harm. 

I trust my fellow colleagues to implement 
this law to the best of their ability; the 
EOLC Act will be a safe move towards 
better deaths. 

International and New Zealand 
evidence

The latest and largest international review 
concluded from 20 years of data that that 
assisted dying is safe.1 Data demonstrate 
that no ‘vulnerable’ groups are overrepre-
sented in those who access assisted dying in 
Oregon and the Netherlands,2 or Belgium.3

Oregon’s Act, which the EOLC Act is based 
on (plus adopting several safeguards from 

the Victorian legislation), has remained a 
strict piece of law. 

Australian data tells us that 2–5% people 
suffer unbearably as they die, in spite of 
excellent hospice/palliative care (H/PC).4

This translates to at least 225–250 Kiwis 
every year. Additionally, the Coroner’s 
offi  ce attributes 52 deaths/year, about one 
death per week to terminally ill, mentally 
competent Kiwis, ending their lives to end 
their suffering.5,6 They have no kinder 
alternative. They deserve legal autonomy, 
to have choice about how, when, where and 
with whom.

Out of compassion for this suffering, 
research shows that doctors are already 
carrying out assisted dying. Over 5% of 
New Zealand GPs who responded to an 
international standardised survey admit 
they are intentionally hastening death 
regardless of the legality, and not always 
with patients’ consent.7,8 It is safer for 
us and our patients to bring the practice 
of hastening death out into the open so 
doctors who are willing to participate can 
be protected under strict regulations and 
patients can give informed consent. 

Research shows 45% of GPs and 37% of 
doctors support choice for the terminally ill.9

This number will grow with legalisation as 
we feel more comfortable discussing what 
has felt like a taboo topic within medicine 
for too long.

The gi�  of comfort
Dr David Grube, from Oregon, is a deeply 

compassionate GP and H/PC Physician with 
22 years of experience of working with 
physician-assisted dying. Dr Grube recog-
nises the comfort patients and families feel 
when they are able to discuss such choices, 
palliation in itself. He describes the “gift” of a 
good death for patients and their loved ones 
and describes this process as an intrinsic 
part of end-of-life care. In Oregon almost 
90% of patients who access their law are 
already receiving H/PC and are estimated to 
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only shorten their lives by 10 days,10 not long 
in the context of a whole life, but an eternity 
if you are suffering unbearably. Of those who 
qualify, about one quarter do not need to use 
it; they talk movingly of the relief of knowing 
that they can.

A ‘yes’ vote is the compassionate 
choice

When my patients were dying, I wanted 
to be able to care for them in the way they 
choose. Dying patients deserve the benefi t of 
our skill and experience in providing expert 
symptom control, emotional support for the 
patient and their family, and much needed 

reassurance through the challenges of a 
terminal illness, with the input of hospice 
as required. We know that our patients 
ought to have autonomy and choice over 
their lives. To emphasise patient self-deter-
mination and patient-centredness and then 
refuse to honour it is inconsistent. 

Voting yes in the referendum will give 
Kiwis of sound mind, over 18, dying, with 
less than six months to live and irreme-
diable suffering, the choice I have been 
unable to give some of my patients, the 
hope that they may die in peace and dignity. 
Voting yes is my way of facilitating the gift of 
a good death to patients who need it.
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Reasons for stopping 
e-cigarette use among 

smokers: � ndings from the 
2018 ITC New Zealand Survey

Maddie White, Richard Edwards, James Stanley, Janet Hoek, Andrew M Waa, 
Janine Ouimet, Anne CK Quah, Geo� rey T Fong

There has been extensive debate about 
whether vaping products such as 
electronic cigarettes (ECs) will reduce 

smoking prevalence, and over what kind of 
regulatory framework would best promote 
such an outcome.1,2 In August 2020, the New 
Zealand Parliament passed the Smokefree 
Environments and Regulated Products 
(Vaping) Amendment Act that introduced 
a new regulatory framework for ECs.3 This 
framework will be completed by supporting 
regulations such as those relating to packag-
ing, warning labels, and the nicotine concen-
tration of e-liquids, cartridges and devices. 

New Zealand surveys suggest EC use is 
increasing.4 Daily use is much more common 
among people who smoke than among 
non-smokers, and is particularly high among 
recent quitters compared to several similar 
countries.5 High prevalence of use among 
recent quitters supports arguments that ECs 
could help reduce smoking prevalence, as 
does the fi nding that most New Zealanders 
who smoke and use ECs report using ECs to 
help cut down or quit smoking.6,7

Although trialling ECs is common, 
sustained use is less so. A previous analysis 
of the 2018 International Tobacco Control 
(ITC) New Zealand study found that 78% of 
people who smoke had tried ECs but only 
8% were daily users.6 Qualitative studies 
provide some possible insights as to why 
people do not persist with vaping. For 
example, some people who continued to 
smoke after trying vaping reported that they 
valued smoking-related rituals (eg, lighting, 
rolling and extinguishing cigarettes) and 
social interactions they associated with 
smoking. For some, ECs did not replicate the 

desired attributes and pleasurable experi-
ences provided by smoking.8,9

Quantitative data on the frequency of 
attitudes and beliefs that may impede 
switching from smoking to vaping (or 
promote smoking relapse) could inform the 
development of regulations, refi nements of 
policy frameworks, and the implementation 
of educational interventions to maximise EC 
use as aids to quitting or as substitutes for 
smoking. To address this information need, 
we examined reasons for discontinuing 
vaping among smokers aged ≥18 years using 
data collected from June to December 2018 
in the ITC New Zealand Survey. Partici-
pants were recruited from the New Zealand 
Health Survey, and data were collected 
using computer-assisted telephone inter-
views (CATI). 

Participants analysed for this paper 
were 131 people (63 Māori) smoking at 
least monthly who reported any EC use 
during the past 12 months but who were 
not current users. Participants indicated 
whether they agreed with 11 separate state-
ments describing their possible reasons for 
discontinuing EC use. We present agreement 
(% response = ‘Yes’) with each statement, 
with prevalences weighted to refl ect the 
New Zealand adult smoking population 
and to account for differential response 
and boosted sampling of Māori, Pacifi c and 
young adult (18–24 years) groups. Full details 
of the methods are in the technical report.10

The most common reasons for stopping EC 
use related to product performance (Table 
1). Over half reported that ECs were not 
satisfying enough (62.5%), failed to deal with 
cravings to smoke (51.6%), or that they had 
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decided that ECs would not help them to 
quit smoking (56.0%). A similar proportion 
(63.1%) reported they had decided to quit 
without using cessation aids, including ECs.

Other reasons for discontinuing EC use 
were less common. Just under half partic-
ipants cited concerns about harmfulness 
(45.4%) and safety of EC devices (44.9%). 
Over a third (37.0%) gave wanting to stop 
using nicotine completely as a reason 
for discontinuing EC use. However, only 
3.9% reported concerns about becoming 
addicted to vaping as a reason for stopping. 
A minority gave other reasons including 

ECs being too complicated (33.9%), too 
expensive (17.6%), or being uncomfortable 
about using ECs in public (17.4%). Findings 
were mostly similar between participants 
who had and hadn’t used nicotine-con-
taining ECs in the previous year. 

These are the fi rst population-based data 
that we are aware of exploring why some 
New Zealanders who smoke do not persist 
with using ECs. The most common reasons 
related to perceived or actual performance 
of ECs. Due to small numbers there is consid-
erable uncertainty in these estimates (see 
confi dence intervals in Table 1). However, 

Table 1: Reasons for stopping using e-cigarettes; agreement among smokers who had stopped vaping 
stratifi ed by use of nicotine-containing e-cigarettes in previous year. 

Reasons for stopping % of all 
participants 
(95% CI)
n=131

% of participants who 
had used nicotine-
containing ECs in last 
year (95% CI)
n=83*

% of participants 
who had used only 
nicotine-free ECs in 
last year (95% CI)
n=40*

E-cigarette performance issues

Decided to quit smoking without 
any cessation aids, including ECs

63.1 (50.1, 74.5) 58.1 (42.2, 72.5) 75.3 (52.3, 89.5)

Did not find them satisfying 
enough

62.5 (48.8, 74.5) 66.0 (49.0, 79.6) 54.4 (29.8, 77.0)

Decided they would not help quit 
smoking 

56.0 (42.8, 68.4) 56.1 (40.0, 71.0) 55.8 (31.6, 77.6)

ECs did not deal with cravings to 
smoke 

51.6 (38.6, 64.4) 53.8 (38.2, 68.7) 46.1 (22.6, 71.5)

Health, safety and harmfulness concerns

Concerned ECs may be harmful 45.4 (32.8, 58.6) 51.8 (36.2, 67.0) 30.0 (11.6, 58.3)

Concerned about safety of using 
ECs

44.9 (32.4, 58.1) 44.2 (29.3, 60.1) 46.7 (23.7, 71.2)

Wanted to stop using nicotine 
completely

37.0 (25.2, 50.6) 35.2 (21.5, 51.9) 41.3 (19.8, 66.7)

Felt was becoming addicted to 
vaping

3.9 (1.1, 13.1) 4.8 (1.1, 18.5) 1.7 (0.2, 13.8)

Other reasons

ECs are too much hassle or too 
complicated 

33.6 (22.3, 47.2) 30.1 (17.3, 47.0) 42.0 (20.4, 67.3)

ECs cost too much 17.9 (8.8, 32.9) 19.8 (8.8, 38.7) 12.7 (2.3, 47.6)

Felt uncomfortable using them 
in public 

17.4 (9.6, 29.5) 18.4 (9.3, 33.2) 14.9 (3.4, 46.5)

Note: Percentages are weighted percentages. 95% CI=95% confidence interval. * Eight participants did not respond 
to the question about use of nicotine-containing ECs in the last year.
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similar fi ndings have been reported in the 
US, England, Canada and Australia, where 
the most frequent reasons for stopping 
include not helping with cravings, being 
insuffi  ciently satisfying, not mimicking the 
experience of smoking and not helping with 
quitting.11–13 These studies, including ours, 
are limited by using data from 2–4 years 
ago; user perceptions of satisfaction may 
change over time if, for example, newer 
devices such as pod vapes using nicotine 
salts are simpler to operate and provide 
improved nicotine delivery. Hence research 
on experiences with EC use needs to be 
ongoing and report the most recent data 
possible. Further research could inves-
tigate how perceptions and beliefs vary by 
demographic factors such as age group and 
ethnicity, and also explore experiences with 
different types of vaping products. 

The fi ndings could inform interventions to 
maximise ECs’ positive impacts on quitting 
smoking. For example, perceptions of poor 
EC performance may be caused partially or 
wholly by poor device or e-liquid selection 
(eg, inappropriate nicotine concentration) or 
by inadequate advice and support about the 
use of ECs. Public education (eg, through the 
‘Vaping Facts’ website - http://vapingfacts.
health.nz/) could reduce poor experiences 
with ECs by advising people who smoke who 

are considering using ECs to visit a specialist 
vape store. Staff in these stores could 
provide expert advice is available about the 
devices and e-liquids that are best suited to 
their needs, and most likely to help them quit 
smoking or act as a substitute for smoking. 
Training smoking cessation provider staff 
to give appropriate advice and support to 
people quitting using vaping products could 
also help enhance EC users’ experiences. 

Public education could also be used to 
manage expectations about ECs by commu-
nicating that the vaping experience may not 
fully mimic smoking. Education could also 
address unwarranted or excessive concerns 
about the safety of vaping devices and 
harmfulness of vaping. 

ECs will only make a substantial contri-
bution to achieving the Smokefree Aotearoa 
2025 goal of minimal smoking prevalence 
if large numbers of people who smoke quit 
smoking using ECs or switch to using only 
ECs. Better understanding and continued 
monitoring of beliefs about barriers to 
sustained EC use among people who smoke 
could inform future policy and practice, and 
help ensure that appropriate measures are 
introduced that promote effective use of ECs 
by people who smoke whilst discouraging 
use among non-smokers, particularly youth.
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Politicians and Physicians: 
A Response

October 1920

MR. L. M. Isitt, M.P., is angry at the 
comments made in the last number 
of this Journal on his statements in 

Parliament in the debate on the Masseurs 
Registration Bill, and writes to the Editor 
in terms so undignifi ed, unrestrained, and 
intemperate that his letter is quite unsuited 
to the pages of this Journal. He adheres to 
his story about the three doctors who could 
not tell measles from appendicitis (if it had 
been erysipelas and a bee-sting it would 
have been much more diffi  cult) and adds 
circumstantially that they are prominent 

doctors, and they said that if they were not 
allowed to operate on the child within twen-
ty-four hours the child’s fate would be upon 
the mother’s head. Mr. Isitt states that our 
editorial and verses are suited to the pages 
of Norton’s “Truth.” It may be so, but we do 
not read this publication, and Mr. Isitt has 
the advantage of us there; but we are sure 
that Mr. Isitt’s story is not suitable for publi-
cation except to the marines. Their reputed 
credulity may not prevent them from at all 
events seeing a joke.
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