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Preventing acute kidney injury: assessing awareness to 
temporarily discontinue ‘at-risk’ medicines during acute illness 

in a New Zealand cohort
Dianne Vicary, Colin Hutchison, Trudi Aspden 

This research set out to determine patients’ awareness of temporarily stopping medicines 
during acute illness, and the actions they would undertake when acutely unwell. We asked 
people who were collecting their prescriptions from a participating community pharmacy to 
complete a written questionnaire. We asked them what would they do with their medicines 
if they became acutely unwell. Then we asked them if they could recall a health professional 
advising them to temporarily stop some of their medicines when they were acutely unwell; 
and if they did remember receiving such advice, which of their medicines they would tempo-
rarily stop when they were acutely unwell.

Falls risk factor assessment and secondary prevention in the 
older old

Katherine Bloomfield, Marcus Lau, Martin J Connolly
Falls are very common in older adults and can cause signifi cant harm. Previous scientifi c 
studies have clearly demonstrated many important risk factors and prevention strategies that 
can help reduce the risks of older adults falling, for example, stopping or reducing certain 
medications that increase the risk of falling, and by promoting exercises that have shown 
to improve strength and balance. This study of the very old admitted to hospital at Wait-
emata District Health Board (DHB) showed that many of these issues are not addressed during 
admission, and that very few of these patients are referred to Older Adult specialists who are 
experts in falls prevention and management. Patients in this study were discharged from 
hospital on a concerning number of medications. Approximately 20% had died within six 
months of discharge, and twice that were readmitted back to hospital in that period of time, 
many with further falls. The manuscript discusses possible ways to improve this quality care 
gap that exists at Waitemata DHB.

Challenges for the future: the gastroenterology specialist 
workforce in New Zealand 

Rosemary Stamm, Kristina Aluzaite, Malcolm Arnold, Thomas Caspritz, 
Campbell White, Michael Schultz

New Zealand has among the highest rates of colorectal cancer and infl ammatory bowel 
disease in the world. We studied the capacity of and demand faced by the current gastroenter-
ology specialist workforce in the country. We found that New Zealand has a lower specialist 
gastroenterologist number per population and older workforce compared with other compa-
rable western countries. This means our gastroenterology workforce may struggle to meet 
the growing gastroenterology healthcare needs of the population. We also found that four of 
the 20 district health boards had no gastroenterologists, creating healthcare access issues for 
patients living in these regions. 

SUMMARIES
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Atrial � brillation in acute coronary syndrome: patient 
characteristics and appropriate utilisation of anti-thrombotic 

therapy in New Zealand (ANZACS-QI 39)
Charles Yao-Cheng Ho, Mildred Lee, Chris Nunn, Jonathon White, Andrew J Kerr, on 

behalf of the ANZACS-QI investigators
One out of seven patients who present with a heart attack has an irregular abnormal heart 
rhythm called atrial fi brillation which is associated with increased stroke risk. Use of combi-
nations of blood thinners in this group of patients are inconsistent in current New Zealand 
practice. About half who have increased risk of stroke are discharged without stronger blood 
thinners called anti-coagulants, whereas those with low stroke risk appear to be over-treated. 
National action needs to be taken to implement a consensus guideline.

Hip abductor tendon tears—a survey of New Zealand 
orthopaedic surgeons

Mark F Zhu, David S Musson, Jacob T Munro
The hip abductor tendons form a crucial part of the hip joint and are responsible for stability 
and function during daily activities such as standing from a chair, walking and running. This 
study surveyed New Zealand’s orthopaedic surgeons to ascertain how often they diagnosed 
hip abductor tendon tears and the surgical repairs used in treatment. Ninety percent of the 
surveyed surgeons had diagnosed this problem and there was a reported need for new mate-
rials to help improve surgical repair. 

Appropriateness of trimethoprim as empiric treatment for 
cystitis in 15–55 year-old women: an audit

James E Ussher, Gary N McAuli� e, Juliet A Elvy, TRIME auditors, Arlo Upton
Uncomplicated urinary tract infections are commonly treated with the antibiotic trimethoprim 
and, consistent with current guidelines, a urine sample is not routinely sent to the laboratory 
for testing. Among the samples they do receive, laboratories have seen increasing rates of 
resistance to trimethoprim in the bacteria that most commonly causes urinary tract infec-
tions, raising the question as to whether trimethoprim remains an appropriate up-front 
treatment for uncomplicated urinary tract infection. In this audit, urine samples from 
patients with uncomplicated urinary tract infection were sent to the laboratory to determine 
whether bacteria causing the infection were resistant to antibiotics. High rates of resistance to 
trimethoprim were seen, suggesting that alternative antibiotics should be considered for the 
up-front treatment of uncomplicated urinary tract infections. 

Chronic hepatitis B infection—an unmet medical need in 
New Zealand 35 years a� er universal neonatal vaccination

Erin Horsfall, Ed Gane, Ahmad Anwar, Chris Moyes, Alex Lampen-Smith, Susan Hay, 
Chris Cunningham

In 1988, New Zealand became the second country in the world to introduce universal neonatal 
vaccination for HBV. Despite this, more than 30 years later 90,000 adult New Zealanders have 
chronic HBV infection, many of whom will die or need transplants for liver cancer or liver 
failure. Rates of diagnosis and monitoring are low, refl ecting the barriers caused by high 
levels of socioeconomic deprivation in those Māori and Pacifi c Island communities who carry 
the highest burden of this disease. Almost all HBV-related liver cancers and liver transplants 
are prevented by earlier diagnosis, monitoring and treatment. 

SUMMARIES
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An understanding of discordant SARS-CoV-2 test results: an 
examination of the data from a central Auckland laboratory

Shivani Fox-Lewis, Sharmini Muttaiyah, Fahimeh Rahnama, Gary McAuli� e, 
Sally Roberts

This study reviewed the SARS-CoV-2 PCR (polymerase chain reaction) results from 1 February 
to 13 April on samples from hospital and community patients conducted at a central Auckland 
laboratory. In total 20,089 tests were done in this time, of which nine were from patients who 
tested negative fi rst and then positive. The reasons for the initial negative test include testing 
before the onset of symptoms and testing late in the course of the illness. If a person with 
signifi cant risk factors for SARS-CoV-2 (eg, overseas travel or close contact with a case) tests 
negative, they should have repeat testing performed.

Age-related differences in SARS-CoV-2 testing in the Northern 
Region of New Zealand

Aakash V Chhibber, Sharmini Muttaiyah, Gary McAuli� e, Shivani Fox-Lewis, 
Mary De Almeida, Matthew Blakiston, Veronica Playle, Andrew Fox-Lewis, Sally Roberts
We reviewed the testing in the Northern Region of New Zealand during the early stages of the 
COVID-19 pandemic. This was a laboratory-based study that focused on the age differences 
in SARS-CoV-2 testing, trying to better understand if children had a low burden of disease or 
were under-represented in testing (and therefore had low numbers of cases). We calculated 
testing rates and positivity rates by age and showed that although children <10 years had less 
tests, there was very little disease in this age group. The interpretation of testing and positivity 
rate for the 10–14-year-old age group is less straightforward and requires more research to 
fully understand.

Is there a syndrome caused by radiofrequency electromagnetic 
� elds? 

Mark Elwood
Some people feel that many symptoms—such as fatigue, sleep problems, anxiety, headache 
and many others—can be caused by radiofrequency (RF) electromagnetic fi elds from cell 
phones or transmitters. This article examines the scientifi c evidence assessing this. There is 
a lot. Many studies are very simple—just asking if people have symptoms and if they are 
exposed to RF. Many of these show associations, but they are very weak studies. The best 
studies are tests of immediate effects in ‘double blind’ experimental conditions—these show 
that actual RF exposure does not cause symptoms, but the belief that there is RF exposure 
(even if there isn’t) and that it’s harmful—can cause symptoms. For longer term effects, much 
more extensive studies taking several years are being done: these are now giving results and 
so far show no real effects. The symptoms are real, and people may be quite ill: but the cause 
seems not to be RF exposure.

SUMMARIES
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New Zealand’s ʻCannabis Legalisation and Regulation Billʼ: an 
evidence-based assessment and critique of essential regulatory 

components towards policy outcomes
Benedikt Fischer, Dimitri Daldegan-Bueno

New Zealand will hold a referendum in September 2020 on whether to make cannabis use, 
production and retail distribution legal by policy (‘legalisation’), mainly to improve public 
health, safety and justice. The proposed policy framework has been defi ned in the recent 
Cannabis Legalisation and Regulation Bill, including key regulations. Our paper, based on 
applicable science, reviewed overall 10 essential regulation components of the Bill, including 
those stipulating: age of legal use and access; places of use; legal production, retail distri-
bution and products available; ‘home-growing’; new and remaining penalties; and research 
and monitoring. We fi nd that while the Bill appears overall well-developed, several of the 
critical regulation elements are questionable, or may not serve the declared policy objectives 
as well as possible in their current form. These elements should be reconsidered, and revised, 
ideally before a possible cannabis legalisation policy is rolled out.

SUMMARIES
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Has the present government 
delivered the health policy 
that it promised before it 

was elected?
Frank Frizelle

The health issue of today is clearly the 
COVID-19 pandemic and the New Zea-
land response. At the time of writing 

most New Zealanders will rightly feel proud 
of our response to the pandemic and the 
effect of this response on the ability of our 
health system to function as it does. Pandem-
ic planning was not on the agenda when dis-
cussing health issues before the last election, 
however the Ministry of health did have a 
pandemic plan that had been updated, it just 
didn’t seem that important at the time. 

As we approach this election, two other 
issues have emerged and will be a focus 
of the referendums being undertaken at 
the time of the election. Issues around the 
proposed cannabis and the end-of-life bill 
legislation have been, and will continue to be 
topics discussed in the Journal with a with a 
considerable diversity of views expressed.

During this triennial period where 
political parties promise us the all things 
bright and beautiful, it is worth looking back 
to see if the present labour-led government 
has delivered what it said it would. I have 
focused on the labour party policy, not its 
partners, as despite it being a coalition, we 
have clearly had a labour-led government; 
the Ministers of Health have been labour 
ministers and their election promises were 
easier to identify. The labour party had a 
simple and clear message of what it would 
do with health before it was elected. It had 
11 points to this policy.1

1. Cut GP fees by $10 a visit
with $8 GP visits for Community
Services Card holders

This didn’t happen, however it was not 
well supported for a variety of reasons by 

general practice and perhaps it was better 
that it didn’t happen.

Labour also pledged to undertake a review 
of primary care funding to “further reduce 
barriers to primary care and ensure the 
fi nancial sustainability of practices”. This 
review was put aside by the Simpson Review 
and yet sustainability remains vital for 
general practice in New Zealand.

2. Free mental healthcare in the
community

Mental health services have had a major 
review which if implemented may affect 
how mental health services are delivered 
(more on this later). The focus of this policy, 
however, appears to have been the use of 
brief interventional counselling services 
(BIS), which have been expanded. Brief 
intervention counselling service involves 
clinicians that are registered mental health 
professionals from a variety of backgrounds 
who have had specifi c training as BIS coun-
sellors and coordinators. This service is 
aimed to help those with low mood, anxiety, 
alcohol or substance abuse, and other mental 
health issues. There’s no charge to see a BIS 
clinician, provided you had a referral from 
a GP. This service has been around since the 
early 2000s in some form throughout many 
DHBs, but has now been expanded; however, 
in some parts of the country, practices are 
still awaiting this.

3. Mental health services in
Canterbury schools

Early in 2018 the government announced 
$28 million was allocated to employ some 
80 mental health workers in schools in the 
Canterbury Kaikoura region.2

EDITORIAL
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4. Review of mental health 
services

The government commissioned He Ara 
Oranga—the report of the Government 
Inquiry into Mental Health and Addiction,3

chaired by former HDC commissioner Ron 
Patterson. This wide-ranging 219-page report 
had 40 recommendations, and clearly states 
the importance of the link between mental 
health and social wellbeing and makes the 
point that we can’t medicate our way out of 
this problem. This report, if translated into 
action, may lead to a signifi cant change in 
the delivery of mental health services. 

5. Health services in every 
secondary school

The Ministry of Health released a report 
in 2009 4 that explored the role of the school 
nurse and school nursing services and to 
identify the range of services provided. This 
report in 2009 stated that there is a link 
between children and young peoples’ health 
needs and their educational achievements. 
At that time the report stated that approx-
imately 75% of schools have some level of 
school nurse available. There are varia-
tions in these roles resulting from history 
rather than geography or sociodemographic 
location. More recently there appears to 
have been an increase in nurses in schools.

6. Rebuild Dunedin Hospital
The Ministry has made a commitment 

to proceed and have found a site to build 
a new hospital in Dunedin. In 2018, the 
Ministry purchased the former Cadbury site 
and adjacent land. Warren and Mahoney 
were awarded the major design contract for 
the new Dunedin Hospital. Replacing the 
existing Dunedin Hospital is said to be the 
single biggest hospital build ever in New 
Zealand—with initial estimates of costing up 
to $1.4 billion.5

7. Make sure all Kiwis get world-
class cancer treatment

The government have established the 
Cancer Control Agency under the leadership 
of Diana Sarfati.6 This independent depart-
mental agency is hosted by the Ministry of 
Health and is tasked with the implemen-
tation of the Cancer Action Plan 2019–2029,7

which focuses on equity and delivering 
nationally consistent services for all New 
Zealanders, no matter who they are or 

where they live. The key priorities for the 
agency include providing strong account-
ability and coordination of various agencies 
involved in cancer. The absence of any 
surgeon involved in the governance of the 
cancer control agency is however of concern 
given that for most solid cancers, surgery is 
the main and often the most cost-effective 
treatment. I am led to believe also that 
treasury is also looking at a business plan 
for a possible comprehensive cancer centre 
in Auckland, which may also impact on the 
quality of cancer treatment for patients in 
that region. Hopefully, other such centres 
will be set up elsewhere in the country.

8. Fund the latest medicines to 
end HIV

The wording in this policy was no doubt 
aspirational. No drugs are likely to end HIV, 
however HIV can be managed like many 
chronic conditions. In December 2018, 
PHARMAC did announce some changes to 
funding to antiretrovirals.8

9. Fund and support healthy 
eating and nutrition for 
children

This has been an issue that has been 
discussed for over 10 years, with a report in 
2012 9 pointing out the importance of this. 
A trial of a lunch programme is now being 
rolled out to all year 1–8 pupils in 30 schools 
that will extend to 21,000 children in 120 
schools by the beginning of 2021.10

10. Disability Issues Policy
The government has shown ongoing 

support of the concept ‘Nothing about us 
without us’. The high-level policy was a 
statement of good intentions across many 
aspects of disability, including employment, 
justice, society, transport and housing, in 
which assessment of specifi c outcomes is 
diffi  cult.11

11. Inquiry into Aged Care
Labour, Greens and Grey Power collab-

orated in a comprehensive inquiry in 
2010.12 This 60-page report made 14 high-
level recommendations. A shorter report 
with 13 recommendations was released in 
2017,13 which appeared to be the labour 
road map for policy in aged care. A key 
recommendation of these inquiries was 
the establishment of a Commissioner of 
Aged Care, which has not happened,14

EDITORIAL
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though some activities that one might have 
expected such a role to undertake appear 
to have been handed to the Human Rights 
Commissioner.15

Most governments have to contend 
with major unpredictable events that 
disrupt their plans. The last National-led 
government had the global fi nancial crisis 

and the Canterbury earthquakes. This 
government has had the COVID pandemic. 
Despite this, signifi cant progress has been 
made in most aspects of its agenda. This 
government has also seen the clear link 
between social policy and health policy, 
and appears to be trying to close the gap in 
health outcomes by addressing what it sees 
as the most relevant social policy issues.
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      Preventing acute kidney 
injury: assessing awareness to 

temporarily discontinue ‘at-
risk’ medicines during acute 

illness in a New Zealand cohort
Dianne Vicary, Colin Hutchison, Trudi Aspden 

Acute kidney injury (AKI) is an increas-
ingly common clinical problem af-
fecting kidney structure and function, 

and is defi ned as an abrupt onset of renal 
dysfunction ranging from minor loss of func-
tion to organ failure.1 Globally, it is estimated 
to affect approximately 13.3 million people 
and contribute to 1.7 million deaths each 
year, despite many AKI cases being deemed 
to occur due to potentially preventable caus-
es.1,2 AKI is associated with increased health-
care costs, and is a predictor of adverse 
outcomes, including mortality, particularly in 
hospitalised patients where it has also been 
shown to increase length of stay.1,3,4   

There is an increasing awareness of 
particular medicines, patient groups or 

patient characteristics, and illnesses, that 
place individuals at greater AKI risk.1,5

Patient groups at risk of AKI in primary 
care include those with diabetes mellitus, 
chronic kidney disease, dementia, heart 
failure, and older people, particularly when 
combined with conditions leading to dehy-
dration, and when prescribed potentially 
at-risk medicines such as non-steroidal 
anti-infl ammatories (NSAIDs), angioten-
sin-converting-enzyme inhibitors (ACEi), 
angiotensin-II receptor blockers (ARB), 
diuretics or aminoglycosides.6–9 The term 
Triple Whammy describes the concurrent 
use of an ACEi or an ARB, with a diuretic 
and a NSAID, including cyclo-oxygenase-2 
(COX-2) inhibitors; while a combination of 
any two is termed a Double Whammy. 

ABSTRACT
AIM: The objective of this research is to determine community dwelling patients’ awareness of temporarily 
discontinuing medicines during acute illness, and the actions they would undertake when acutely unwell.

METHOD: Adults taking long-term oral medicines for chronic health conditions completed a four-question 
self-completion paper-based questionnaire collecting data requiring quantitative analysis. Recruitment 
occurred in six participating Hawke’s Bay community pharmacies during 2017 and 2018. 

RESULTS: One hundred and thirty people completed the survey. Seventeen (13%) recalled receiving 
guidance from a health professional on which medicines to stop during excessive vomiting or diarrhoea. Only 
three people, however, would stop their medicines. Eighteen percent (17/95) of participants aged 65 years 
and older were prescribed both a NSAID and either an angiotensin-converting-enzyme inhibitor  (ACEi) or 
angiotensin-II receptor blocker (ARB); five reported receiving advice to withhold medicines. Three participants 
were prescribed a Triple Whammy combination; none reported being advised to withhold medicines. 

CONCLUSION: A small proportion of the participants recalled receiving guidance to temporarily withhold 
medicines during acute illness; many indicated the advice would not be followed. The results indicate a 
degree of acute kidney injury prior (AKI) at-risk prescribing. There are opportunities to empower people to 
self-manage at-risk medicines during periods of acute illness. 
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Internationally, multi-level management 
strategies have been suggested to address 
AKI-preventable causes including clini-
cians communicating the risk of AKI and 
self-management advice for individuals 
to temporarily stop specifi c medicines 
when acutely unwell.1,5–7,10–13 In June 2015 
NHS Scotland and the Scottish Patient 
Safety Programme made the NHS Highland 
Medicine Sick Day Rules card available 
nationally, after local development and a 
two-part service evaluation.14 In July 2015 
NHS England, in partnership with the 
UK Renal Registry, established the ‘Think 
Kidneys’ national programme.15 The Think 
Kidneys Board published an interim position 
statement supporting the recommendation 
that health professionals communicate 
the risk of AKI to patients and carers, 
including discussing the possible causes 
and the importance of maintaining fl uid 
balance during episodes of acute illness.15

Diabetes Canada promote a ‘sick day medi-
cation list’; recommending that adults with 
diabetes and chronic kidney disease (CKD) 
be given a personalised ‘sick day’ medicines 
list that outlines which of their medi-
cines they should withhold during times 
of acute illness.11 The acronym SAD MANS 
has been developed as an aide memoire 
for the medicines included in the ‘sick day 
list’ representing: sulphonylureas, ACEis, 
diuretics, direct renin inhibitors, metformin, 
ARBs, NSAIDs and sodium glucose co-trans-
porter 2 inhibitors.11

While these strategies have been incorpo-
rated into guidelines1,7,10,11 and implemented 
in some countries,14,15 the evidence that 
these approaches reduce net harm is 
considered by some to be low quality 
or lacking, particularly in primary care 
settings.16,17 New Zealand Medicines and 
Medical Devices Safety Authority guidance 
to clinicians is to withhold certain medi-
cines when AKI has been established, while 
being aware of at-risk patient groups and 
medicines.5,12  Best Practice Advocacy Centre 
New Zealand (bpacnz) provides New Zealand 
primary care prescribers access to their 
individualised prescribing data for practice 
refl ection and identifi cation of opportu-
nities to improve patient care.18 Guidance 
in the publication ‘Avoiding the “triple 
whammy” in primary care’18 includes recom-
mendations to advise patients taking this 

combination to maintain good hydration 
and avoid inadvertently taking additional 
NSAIDs, as well as discussing a ‘sick day’ 
plan with them. At present it is unclear how 
well New Zealand clinicians have incorpo-
rated this guidance into their practice. 

Analysis of the Hawke’s Bay District Health 
Board (DHB) in-patient hospital records 
identifi ed 774 incidences of AKI between 
July 2013 and June 2014; 60 cases (8%) 
started in primary care.19 The 774 patients 
were found to have hospital admissions 
three times longer than the average medical 
admission and within three and a half years 
50% were deceased.  

The aim of this investigation was to 
explore whether a sample of Hawke’s Bay 
adults prescribed long-term medicines, 
recalled receiving advice to temporarily 
discontinue at-risk medicines during acute 
illness, and if so, would they follow the 
advice. At-risk medicines (study medi-
cines) were identifi ed as being ACEis, ARBs, 
NSAIDs, diuretics and metformin. 

Method
This is the second phase of a three-phase 

study (manuscripts from phase one and 
three currently under review) to explore the 
value of community pharmacists educating 
the Hawke’s Bay population to temporarily 
discontinue medicines when they are 
unwell, in order to reduce the risk of AKI. 
This phase (two) explores what proportion 
of community patients are aware of which 
medicines to stop during episodes of acute 
illness. The questionnaire items were 
informed by the aim of the whole study and 
developed by members of the multidisci-
plinary research team, who have a range of 
relevant clinical experience. Hawke’s Bay 
District Health Board Māori Health Team 
provided guidance on the questionnaire but 
no formal piloting occurred.

Patients and data collection
This is a cross-sectional exploratory study 

using a four-question plus demographics 
self-completion paper-based questionnaire 
(see Appendix) to collect data requiring 
quantitative analysis. Participants are a 
convenience sample of adults (aged over 
17) taking long-term medicines. The study 
received Central Health and Disability Ethics 
Committee approval (Reference 17/CEN/64) 
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and locality approval was granted by 
Hawke’s Bay District Health Board Research 
Offi  ce in March 2017. 

Pharmacy recruitment
In May 2017 all 39 community phar-

macies in the Hawke’s Bay DHB area were 
emailed an invitation to participate. Phar-
macists at three pharmacies responded and 
received the research protocol, training 
and resources. Low participant recruitment 
numbers resulted in re-circulating the 
expression of interest to Hawke’s Bay 
pharmacies in November 2017 and three 
additional pharmacies volunteered in 
January 2018.

Patient recruitment
This occurred between July 2017 and 

February 2018. Eligible people were invited 
to join the study when they visited a partic-
ipating pharmacy to have a prescription 
dispensed for any long-term medicine(s). 
They were provided with an information 
sheet and a consent form to read and sign. 
Agreement to participate in the study was not 
required on the spot; consenting and partic-
ipation could occur during a return visit to 
the pharmacy. All participants were eligible 
to enter a prize draw to win a $100 voucher.

Data analyses
All participant responses were entered 

into an electronic spreadsheet. Descriptive 
statistics were generated from the data 
collected.

Results 
A total of 130 participants, recruited 

from six pharmacies completed the ques-
tionnaire. Over half of the respondents, 
70 (54%), were recruited in one pharmacy, 
with the remaining fi ve pharmacies 
recruiting between 2 and 16 participants. 
Four of the six pharmacies were located in 
Havelock North and Hastings (76% of the 
participants).

Participant characteristics
Table 1 shows the demographic charac-

teristics of the participants. Sixty-seven 
(52%) participants were women, 117 (90%) 
were of European/Pākehā ethnicity and 58 
(45%) lived in Hastings. The mean age was 
71 years, with 88 (68%) being retired and 
for almost half, (62, 48%) high school-level 

education was their highest educational 
achievement.

Advising patients to temporarily 
discontinue medicines during 
acute illness 

Of the 130 participants, a study 
medicine (ACEi, ARB, diuretic, NSAID and/
or metformin) was taken by 108 partici-
pants (83%). Seventeen (13%) participants 
indicated that they had been advised by 
a doctor, specialist, nurse or pharmacist 
to stop taking medicines when they have 
excessive vomiting and/or diarrhoea. Of 
these participants, 16 (16/17) reported that 
they took at least one of the study medicines 
regularly. Six participants indicated it was 
a study medicine they had been advised 
to stop; four reported it was all the study 
medicines they currently took regularly. 
Two participants indicated they took either 
an ARB, metformin, or a NSAID, but did 
not list these as medicines they had been 
advised to stop. The remaining 11 did not 
name the medicines they had been advised 
to stop, could not remember or indicated a 
non-study medicine, eg, aspirin, a statin or 
warfarin. Two participants were taking both 
an ACEi and an ARB; one recalled advice 
to stop the ACEi. Table 2 presents data 
describing the prescribed medicines taken 
by the study participants. Of the 22 partic-
ipants who did not take a study medicine, 
one recalled receiving advice to stop medi-
cines when unwell.

Patient willingness to follow advice 
received

Eight (47%) of the 17 participants who 
recalled receiving advice to discontinue 
their medicines during illness listed the 
medicines that they would stop when 
unwell, of the others two (12%) stated either 
‘all’ or ‘ones I have been told to’, six (35%) 
did not complete this section of the question 
and one (6%) could not remember which 
medicine/s to stop. However, when asked 
the question “If you have excessive vomiting 
(‘the spews’) and/or diarrhoea (‘the runs’), 
what do you do about taking your regular 
medicines”’ only three indicated they would 
stop their medicines (Table 3). These three 
participants all took a study medicine regu-
larly and were aged 65 years or older.
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Table 1: Demographic information of participants.

Characteristic Total participants  
N/XX (%)

Participants 
recalling being 
advised to stop 
medicines 
N=/XX (%)

Participants NOT 
recalling being 
advised to stop 
medicines     
N=/XX (%) 

Gender*

Male 62/130 (48) 9/17α (53) 53/113 (47)

Female 67 (52) 8 (47) 59 (53)

Age¥ (years) mean & range 71 (26–92) 71.4 (42–90) 71.4 (26–92)

Primary ethnicity£

European / Pakeha 114 (88) 17 (100) 97 (86)

Māori 12 (9) 0 12 (11)

Other 4 (3) 0 4 (4)

Domicile

Napier 30 (23) 1 (6) 29 (26)

Hastings 58 (45) 7 (41) 51 (45)

Havelock North 33 (25) 7 (41) 26 (23)

Other∞ 2 (2) 1 (6) 1 (1)

Unknown or not provided 7 (5) 1 (6) 6 (5)

Employment status*

Student 1 (1) 0 1 (1)

Waged 22 (17) 3 (18) 19 (17)

Self-employed 11 (9) 1 (6) 10 (9)

Unemployed or unable to work 5 (4) 0 5 (4)

Home maker 2 (2) 0 2 (2)

Retired 88 (68) 13 (76) 75 (67)

Education*

Primary 4 (3) 0 4 (4)

High school 62 (48) 11 (65) 51 (46)

Trade/vocational 41 (32) 5 (29) 36 (32)

Degree & post-graduate 22 (17) 1 (6) 21 (19)

*One did not provide information.¥Seven did not provide information.
£Other (Chinese or no information provided). European/Pākehā also includes those who indicated they are 
Australian, Scottish and UK.
∞Other domiciles were Tauranga and Waipawa.
αOne participant was not taking a study medicine, but indicated receiving advice to withhold medicines when 
unwell.
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Fourteen of the 95 participants, prescribed 
either an ACEi and/or an ARB recalled 
receiving advice to stop taking medicines 
when experiencing excessive vomiting and/
or diarrhoea; fi ve listed an ACEi or ARB as 
a medicine they would stop. The remaining 
nine did not list the medicines they would 
stop, or indicated a non-study medicine. 
When asked “If you have excessive vomiting 
(‘the spews’) and/or diarrhoea (‘the runs’), 
what do you do about taking your regular 
medicines?” only two of the 14 indicated 
stopping medicines; one would withhold 
the ACEi and the other, aspirin; of the 
remaining 12, three indicated they would do 
nothing, four would ring the doctor and fi ve 
the pharmacist.

None of the six participants prescribed a 
NSAID, or the four participants prescribed a 
diuretic, who remembered receiving advice, 
planned to temporarily withhold medicines 
during acute illness. Of the fi ve partici-
pants prescribed metformin who recalled 
receiving advice, four would temporarily 
withhold medicines; one indicated they 
would specifi cally stop metformin. 

Participants’ actions during an 
episode of severe vomiting and/or 
diarrhoea

Fifty-four (42%) of the 130 participants 
indicated they would continue taking their 
medicines during an episode of severe 
vomiting or diarrhoea. However, 47 (36%) 
would contact their doctor or practice 

nurse, and 34 (26%) would contact their 
pharmacist. Of those recalling guidance to 
temporarily discontinue medicines during 
acute illness and whom were prescribed a 
study medicine, four (25%) identifi ed they 
would discontinue all study medicines 
if acutely unwell, while others indicated 
intention to discontinue some but not all. 

Acute kidney injury risk factor: 
medicine combinations

One hundred and eight participants (83%) 
indicated they took one or more study medi-
cines. Thirty-three participants (31%) were 
prescribed a Double Whammy combination 
and three (3%) participants were taking a 
Triple Whammy combination. 

Of the 113 participants who could not 
recall being advised to stop taking certain 
medicines during an episode of excessive
vomiting and/or diarrhoea, 28 participants 
(25%) were taking at-risk combinations; the 
most common being an ACEi and a diuretic. 

Acute kidney injury risk factor: age
Ninety-fi ve participants were aged 

between 65 and 92 years of age, and 
79 (83%) took a study medicine. Seven-
ty-two of these participants took an ACEi 
and/or ARB and 11 (15%) reported being 
advised to withhold medicines during 
excessive vomiting/diarrhoea; however 
only one would follow this advice. Of the 
21 participants taking a Double Whammy
combination, six (29%) recalled advice by 
a clinician to withhold medicines during 

Table 2: Prescribed medicines taken by study participants.

Medicines and 
combinations

All participants   
n/130 (%) 

Participants 
≥65 years
n/95 (%)

All participants 
recalling being 
advised to stop 
medicines  
n/17 (%) 

All participants 
not recalling 
being educated to 
stop medicines 
n/113 (%) 

ACE inhibitor (ACEi) 60 (46) 46 (48) 8 (47) 52 (46)

Angiotensin-II receptor 
blocker (ARB)

37 (28) 28 (29) 7 (41) 30 (27)

Diuretic 25 (19) 16 (17) 4 (24) 21 (19)

Metformin 28 (22) 22 (23) 5 (29) 23 (20)

NSAID 24 (18) 14 (15) 6 (35) 18 (16)

Double Whammy 33 (25) 21 (22) 9 (53) 24 (21)

Triple Whammy 3 (2) 2 (2) 0 3 (3)

ACEi and ARB 2 (2) 1 (1) 1 (6) 1 (1)

ARTICLE



17 NZMJ 31 July 2020, Vol 133 No 1519
ISSN 1175-8716                 © NZMA
www.nzma.org.nz/journal

Table 3: Recollection of receiving advice and planned actions during an episode of severe vomiting or 
diarrhoea n=130.

Planned actions Participants 
advised 
to stop 
medicines
n/17α (%)

Participants 
not recalling 
receiving or 
not receiving 
advice
n/113 (%)

Study medicines being taken

ACEi 
or ARB
n/95 (%)

NSAID
n/24 (%)

Diuretic
n/25(%)

Metformin
n/28(%)

Continue to take 
medicines

3 (18) 51 (45) 38 (40) 9 (38) 11 (44) 13 (46)

Stop medicinesα 3  (18) 14 (12) 14 (15) 5  (21) 5 (20) 4 (14)

Contact doctor 5 (29) 42 (37) 34 (36) 11 (46) 8 (32) 9 (32)

Contact 
pharmacist

7 (41) 27 (24) 25 (26) 5 (21) 8 (32) 4 (14)

Other 0 2 (2) 2 (2) 2 (8) 0 0

αOne participant was not taking a study medicine.

excessive vomiting/diarrhoea; fi ve indi-
cated they would follow this advice after 
discussion with either their doctor or 
pharmacist, and one would continue taking 
regular medicines while unwell. Two partic-
ipants took a Triple Whammy combination; 
both did not recall receiving advice on 
temporary withholding medicines during 
excessive vomiting/diarrhoea; however, one 
indicated they would stop medicines during 
acute illness. 

Discussion
Our study shows that only 16 of the 

108 participants taking a study medicine 
recalled receiving clinician advice to stop 
taking medicines during excessive vomiting 
and/or diarrhoea; three indicated they 
would follow this advice. The ability to 
remember information declines with age20

and our sample had a mean age of 71. This 
could have contributed to the low number 
recalling advice, or it could be that the 
advice was never provided. Our study was 
unable to determine which.

 Of note is that of the 16, none identifi ed 
as Māori. This is of concern as Māori are 
at higher risk of Triple Whammy-induced 
AKI21 and of being prescribed NSAIDs.22 In 
light of research indicating Māori report 
poorer communication acceptability 
within the medical environment compared 
to non-Māori, this warrants further 
investigation.23

With no national approach recommending 
the use of ‘sick day rules’ as part of an AKI 
prevention strategy,5,12 it is unsurprising that 
our study found only a small proportion 
of participants recalled receiving advice to 
withhold medicines during acute illness. 
However, an awareness of the risks of 
certain medicines is suggested from the 
results as those taking a study medicine 
were more likely to recall receiving ‘sick 
day advice’ than those not taking a study 
medicine. Our results also suggest that 
primary care clinical guidance to discuss a 
‘sick day’ plan for those on a Triple Whammy
combination, may not be occurring. 
Exploring general practitioners and 
community pharmacist provision of sick day 
guidance and the acceptability by general 
practitioners of community pharmacists 
providing this has been explored in phase 
one of this research.24

Research into the implementation of sick 
day guidance in the UK has highlighted 
the challenges of primary care practice 
change, include patient identifi cation and 
patient interpretation of the information 
provided.25,26 Our study found in those 
participants who recalled receiving advice 
to withhold medicines during acute illness, 
few would follow it, but many would seek 
additional guidance from a clinician, often 
their community pharmacist. This need for 
support when temporarily discontinuing 
medicine was noted by Morris et al.25 New 
Zealand pharmacists are encouraged to 
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assess and discuss the risks of using a NSAID 
in patients already taking an ACEi/ARB with 
or without diuretics,18 while internationally 
pharmacists are trained to provide sick 
day guidance.27,28 Patient comprehension of 
sick day guidance has been reported to be 
of concern to community pharmacists.24,26

Indeed a study by Doerfl er RM et al showed 
individuals with CKD could accurately 
identify a scenario that qualifi ed for Sick-Day 
Protocol implementation; however, most 
(95%) made a medicine selection error.29 

All NSAIDs have been associated with the 
development of AKI.12 Huerta et al found the 
current use of NSAIDs was associated with a 
three-times greater risk for AKI, compared 
to non-NSAID use, and when combined 
with diuretics this increased to 11 times 
greater risk.30 The Triple Whammy combi-
nation is associated with an increased risk of 
AKI.18 Lapi et al noted current use of Triple 
Whammy was associated 31% increased 
rate of acute kidney injury compared to 
Double Whammy.8 Health Quality & Safety 
Commission analysis of people receiving 
the Triple Whammy for all age groups, 
sexes and ethnic groups in 2016 found the 
Health Hawke’s Bay Primary Health Organ-
isation (PHO) population has a higher rate 
of Triple Whammy prescribing (3.1%) than 
the national rate (2.7%); the second highest 
ranking PHO.31 Analysis by Okamura-Kho 
et al suggests a lower rate for those in 
secondary care (0.2%).32 bpacnz recommends 
primary care clinicians discuss a ‘sick day’ 
plan with patients on this combination.18

However, no study participant on this at-risk 
combination recalled advice to temporarily 
withhold certain medicines during times 
of acute illness. This study is unable to 
determine if this is due to a lack of advice 
being given, or patients not remembering 
receiving this advice. 

Our study reveals a degree of potentially 
at-risk prescribing (NSAIDs prescribed to 
those aged 65 years and older, concurrent 
ACEi and ARB, Double and Triple Whammy
combinations). Older people value 
community pharmacists providing medicine 
information, including expanding, rein-
forcing and explaining guidance provided 
by the doctor.33 Wider exploration of 
the acceptability and practicalities of 

New Zealand community pharmacists in 
supporting key medicine safety messages to 
the elderly is recommended.

Our research recruited a small number 
of participants from a small number of 
pharmacies within a defi ned region of 
New Zealand, therefore does not claim 
to represent wider New Zealand health 
consumers’ views, nor the practices of all 
Hawke’s Bay clinicians. It is also possible 
that participant self-selection bias occurred. 
A large percentage of participants were 
recruited from Havelock North and 
Hastings pharmacies. This willingness to 
participate may have been infl uenced by an 
increased awareness of the effects of acute 
illness due to the campylobacter outbreak 
that occurred in the Havelock North public 
water supply in 2016.34

A strength of our study is the approach 
of comparing patient recall of receiving 
medicine discontinuation advice and their 
planned actions. This provides useful 
insights into patient awareness and under-
standing of the risks associated with acute 
illness when also taking at-risk medicines. 

Conclusion
Our fi ndings reveal that only a small 

number of people taking at least one of the 
study medicines recalled receiving advice 
from health professionals to temporarily 
withhold them during acute illness. Of 
those who recalled receiving this advice, 
many would not act on it before receiving 
additional instructions from a health 
professional. 

The results also indicate a degree of AKI 
at-risk prescribing, with few of these partic-
ipants recalling receiving any guidance to 
temporarily withhold medicines during 
acute illness. 

There is an opportunity to develop a 
brief educational community pharmacy 
intervention with associated resources to 
empower people to self-manage at-risk medi-
cines during periods of acute illness. It would 
also appear benefi cial to increase clinician 
awareness of at-risk medicine combina-
tions, and encourage identifi cation of these 
patients and informing them about acute 
illness management strategies; particularly 
those who are older. 
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Appendix
Medicine Use Survey

Kia Ora and greetings to you and your family. Thank you for taking part in our research 
and for answering the following questions. You do not have to answer any questions that 
you feel uncomfortable about.

1. If you have excessive vomiting (‘the spews’) and/or diarrhoea (‘the runs’), what do you 
do about taking your regular medicines? Please tick one of the boxes below to answer.
Do nothing different, keep taking my medicines as usual   

Stop the medicines I have been told to stop while I am sick   

Ring my doctor or practice nurse for help     

Talk to my pharmacist about what I should do     

2. Have you been told by a doctor, specialist, nurse, or pharmacist about what medicines 
you should stop taking when you have excessive vomiting (‘the spews’) and/or diar-
rhoea (‘the runs’)? Please tick one of the boxes below to answer.
Yes          

No          

3. If yes, my medicines I would stop are: ______________________________________
4. Please tick the medicines that you regularly take from the list below. If you are 

unsure, a member of the dispensary team is available to help you.
Non-steroidal anti-infl ammatories (NSAIDs) 
for example: ibuprofen, naproxen, diclofenac    

ACE Inhibitor
for example: cilazparil, quinapril, lisinopril, enalapril, captopril  

Angiotensin Receptor Antagonist                                              
for example: candesartan, losartan      

Diuretic
for example: furosemide, bendrofl umethiazide (bendrofl uazide), 
amiloride, spironolactone, indapamide, chlortalidone (chlorthalidone) 

Metformin                   

If you have any questions about taking your medicines when you have excessive vomiting 
(‘the spews’) and/or diarrhoea (‘the runs’) please talk to your doctor. Thank you for taking 
part in our survey.

Di Vicary
Clinical Pharmacist
Portfolio Manager – Integration
Di.Vicary@hbdhb.govt.nz
06 878 8109 ext 4617
and/or

Dr Colin Hutchison 
Nephrology Senior Medical Offi  cer 
Medical Director of Acute and Medical 
Directorate
Hawke’s Bay District Health Board
colin.hutchison@hawkesbaydhb.govt.nz
06 878 8109 
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Information about me
You do not have to answer any questions that you feel uncomfortable about.
1. Gender: Are you…? Please tick the box that applies to you.

Male         

Female         

2. Age: What year were you born? ____________________________
3. What is the highest level of education you have completed? Please tick the box 

that applies to you.
Primary school (Year 1 to 8)      

High school (Year 9 to 13)       

Trade/technical/vocational training      

University Degree        

Postgraduate        

4. What is your ethnicity? Please tick the box or boxes that apply to you.
New Zealand European       

Māori         

Samoan         

Cook Islands Māori       

Tongan         

Niuean         

Chines         

Indian         

Other (such as Dutch, Japanese, Tokelauan)     

5. Address: 
Please write your Post Code here:_______________
If you do not know your Post Code please write the suburb where you 
live:________________________

6. Employment Status:  Are you currently…?  Please tick the box or boxes that apply to 
you.
Employed for wages       

Self-employed        

Unemployed         

A homemaker        

A student         

Retired         

Unable to work        

If you sign this consent form and the complete the questionnaire, you will automatically 
go into the draw to win a $100 Briscoes voucher.  Please provide an email address or phone 
number so that you can be contacted should you be the winner:

Phone number: ___________________________     email address: _______________________________
Note: This page is kept separate from your survey answers so that the project team cannot 

identify your answers to the survey.
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Falls risk factor assessment 
and secondary prevention in 

the older old
Katherine Bloomfield, Marcus Lau, Martin J Connolly

Falls are common in older adults with 
half of community-dwelling people 
aged 80 years and over experienc-

ing a fall in one year.1 There is associated 
morbidity and mortality, including risk of 
falls-related injury and risk of death,2 but 
also functional decline, risk of residential 
care admission3 and well recognised post-
fall anxiety.4 Both falls risk factors and 
prevention have a signifi cant evidence 
base. Known risk factors include prior fall, 
increasing age, lower limb weakness, par-
ticular comorbidities (such as Parkinson’s 
disease, prior stroke, arthritis) and medica-
tions (including polypharmacy, psychoactive 
and anti-hypertensive medications).5,6

New Zealander Professor John Campbell 
was at the forefront of falls prevention 
with research on strength and balance 
exercises in community dwellers.7 Other 
than group-based and home-based exercise 
programmes,8 proven prevention strategies 

for community dwellers include occupa-
tional therapy home safety assessment and 
modifi cation programmes,9 and multiple 
component interventions.10 The most robust 
evidence for prevention in reducing rates of 
falls in those in residential care is Vitamin D 
supplementation, while multifactorial inter-
ventions have the best evidence in reducing 
in-hospital falls.11 In New Zealand there has 
been important work addressing falls in 
primary care, in hospital, in neck of femur 
(NOF) fracture patients and in residential 
care.12 Despite this, we suspected, based on 
our own anecdotal experience that a care gap 
exists at the interface between primary and 
secondary care. What happens when patients 
present acutely to hospital with a fall? 
Falls-prevention gaps have been identifi ed 
overseas in older adults presenting to emer-
gency,1 and orthopaedic services.14 However 
there is an absence of reports investigating 
other acute services, no data looking specifi -

ABSTRACT
AIMS: Falls are common in 80-plus year-olds and there is evidence available in terms of risk factors and 
prevention measures. We aimed to review falls risk factor assessment and secondary prevention strategies 
in patients in this age group presenting acutely to services other than older adult health services at 
Waitemata District Health Board.

METHODS: We retrospectively reviewed electronic hospital records of those >80 years presenting to acute 
services with a primary or secondary diagnosis of a fall, or fall-related injury. Admission characteristics, 
risk factor identification and subsequent referrals for falls prevention were recorded. Six-month outcomes 
including readmissions and mortality were assessed.

RESULTS: One hundred and thirty-eight discharge summaries were reviewed (71% female, median age 89). 
Thirty-one percent had a previous fall-related hospital admission in the six months prior. There was high 
prevalence of psychoactive medications (51%) and falls-related cardiovascular drugs (78%) at discharge. 
No patients were referred for falls prevention programmes or geriatric assessment at discharge. At six 
months 19% had died and 44% had been readmitted.

CONCLUSIONS: There are inadequate falls prevention referrals, indicating a quality of care gap. The older 
age group presenting to acute services have high rates of polypharmacy, hospitalisations and death. 
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cally at the older-old age group, and no New 
Zealand publications in this area. The aims 
of this project were to assess, within Wait-
emata District Health Board (DHB), whether 
risk factors and preventative measures, 
including referrals to community services, 
are identifi ed and addressed in very old 
people presenting to acute care with a fall, as 
well as examining hospital readmissions and 
mortality at six months.

Methods
This was a retrospective electronic 

hospital chart review. 
We aimed to review electronic discharge 

summaries of those 80 years or older 
presenting to acute services (emergency 
medicine, general medicine, specialty 
medicine, orthopaedics, general surgery), 
regardless of actual physical location within 
the hospital, with a primary or secondary 
diagnosis of fall, or fall-related injury (lacer-
ation, soft tissue injury, contusion, abrasion, 
fracture, head injury) by ICD codes from 
March 2014 to September 2016 at Waitemata 
DHB (WDHB), Auckland, New Zealand. 
Exclusion criteria comprised discharge 
from older adult services (OAS) or with NOF 
fracture (usually mutually inclusive in this 
age group locally) as we wished to assess 
management of falls from non-OAS services. 
We wished to assess patients not admitted 
under the care of OAS on the (unproven) 
assumption that falls-related risk factors 
would be addressed and managed if admitted 
to OAS. Discharge summaries that identifi ed 
injuries unrelated to a fall were excluded.

Health and demographic information were 
collected: age, gender, residence (home, 
rest home or private hospital), comorbid-
ities and Charlson Comorbidity Index13 (CCI) 
and medications. Fall-related information 
was documented: prior falls-admissions 
within the previous six months, indoor vs 
outdoor falls, and injuries sustained. Infor-
mation relating to hospital inpatient visit 
was recorded, including documentation of 
easy to capture falls risk factors: previous 
falls, postural blood pressure (PBP), relevant 
comorbidities (dementia, neurological 
disease, cardiovascular disease, poor vision, 
arthritis, diabetes), total number (including 
prn) and relevant medications (antidepres-
sants, antipsychotics, benzodiazepines, other 
sedatives, anti-hypertensives, diuretics, 

opiates),6 service under which admitted, 
length of stay, investigations performed, 
medication changes made, multidisci-
plinary team input, OAS inpatient review, 
follow-up plans, eg, referral to outpatient 
clinic or community physiotherapy (PT). 
While evidence around the risk of opioids 
and falls is less consistent, more recent liter-
ature suggests an association with falls16), 
and given the known cognitive and other 
potential side effects of this drug class, we 
included these in medication documentation.

Outcome measures
We reviewed WDHB hospital electronic 

records to assess six-month outcomes: 
readmissions for falls or other geriatric 
syndromes (delirium/confusion, inconti-
nence, reduced mobility) and mortality.

Ethics approval was obtained from 
Northern A Health and Disability Ethics 
committee (17/NTA/242).

Results
One hundred and ninety-two records 

were initially identifi ed. Forty-six (24%) of 
subjects were admitted to older adult inpa-
tient rehabilitation facilities with a diagnosis 
of a fall, and were excluded from study. 
Of the remaining 146 patients, three died 
during index admission, three were patients 
‘out of area’, and two had no discharge 
summary. These subjects were all excluded, 
leaving 138 subjects. Ninety-eight (71% of 
138) patients were discharged from general 
medical services, 36 (26%) directly from 
emergency department, three (2%) from 
orthopaedics, and one (0.7%) from older 
adult psychiatry. Table 1 shows baseline 
characteristics of the cohort.

Risk factor identification
No discharge summary explicitly listed 

‘falls risk factors’. Table 1 illustrates 
discharge documentation of PBP, CCI 
and those admitted with a fall in the six 
months prior. Table 2 illustrates rates of 
polypharmacy and numbers of patients 
taking known falls-risk associated medica-
tions at discharge. According to discharge 
summaries 14 (10%) patients were docu-
mented to have diabetes, 19 (14%) had 
history of cerebrovascular disease, 12 
(9%) had heart failure, 28 (20%) had 
prior myocardial infarction, 35 (25%) had 
dementia, 7 (5%) had Parkinson’s disease 
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and nine (7%) had other neurological 
disease, 28 (20%) had arthritis (not spec-
ifi ed) and 26 (19%) had visual defi cits. Thirty 
(22%) had documented osteoporosis. 

Secondary prevention
Table 1 illustrates the large percentage of 

patients reviewed by inpatient allied health 
and older adult services. Table 2 illustrates 
the small percentage of community and 
outpatient referrals at time of discharge. 

Medication changes
Six patients taking psychoactive drugs 

had a total of seven such drugs stopped; 

one patient had a dosage reduction. Four 
patients taking opiates had such drugs 
stopped; three patients had either opiates 
started or increased during admission. 
Eleven patients on falls-related CVS 
drugs had 12 such drugs stopped and one 
patient had dose reduction. Vitamin D was 
prescribed in 78 (57%) patients at discharge 
(three new prescriptions). Of the 50 patients 
discharged to residential care (both new 
residents and those admitted originally from 
residential care), 25 (50%) were prescribed 
Vitamin D, none of which were new 
prescriptions. 

Table 1: Baseline demographic and inpatient stay characteristics.

Median (range), Mean (SD)/N (%)

Age 89 (80–101), 89.0 (4.7)

Number of medications 11 (1–30), 11.5 (6.0)

CCI 5 (4–12), 5.8 (1.6)

Length of stay (days) 2.9 (0.1–72), 5.3 (7.8)

Female 98 (71)

Residence on admission Home 103 (75)

Rest home 30 (22)

Private hospital 5 (3.6)

Fall admission in 6 months prior 43 (31) with 61 admissions

Any admission in 6 months prior 67 (49) with 152 admissions

Fall location Inside 102 (74)

Outside 24 (17)

Unknown/not documented 12 (8.7)

Fall-related injury Nil 63 (46)

Head injury 8 (5.8)

Fracture 58 (42)

Other 20 (15)

Postural blood pressure documentation 29 (21)

Inpatient MDT input Needs assessment 63 (46)

Occupational therapist (OT) 87 (63)

Physiotherapist (PT) 108 (78)

Social worker (SW) 40 (29)

Older Adult Services review 20 (15)

Abbreviations: CCI: Charlson Comorbidity Index; MDT: multidisciplinary team.
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Six-month outcomes can be seen in Table 
2. Although not referred at time of index 
admission, 11 (8%) patients were referred to 
OAS clinic, 17 (12%) to community geron-
tology nurse specialist (GNS) and nine (7%) 
to community physiotherapy by six months. 
Of the 22 patients readmitted with falls, 11 
(50%) were ultimately seen by OAS services 
within six months: fi ve referred to OPC, 
eight by admission to inpatient OAS at time 
of further fall (two subjects had both). 

Discussion 
This small retrospective electronic chart 

review suggests a management gap exists 
in secondary prevention strategies for the 
older-old presenting acutely with a fall, with 
high risk of readmission and death within 
six months. While frailty has not been objec-
tively measured, several surrogate markers 
infer this group had high levels of frailty: 

eg, high comorbidity, polypharmacy, high 
numbers falling indoors. This is consistent 
with the knowledge that falls and frailty are 
strongly correlated.14

While discharge summaries document 
risk factors under different components 
(for example documentation of Parkin-
son’s disease as secondary diagnosis, and 
medication lists) none of the discharge 
summaries explicitly addressed or iden-
tifi ed potential falls risk factors collectively. 
This is unfortunate as such identifi cation 
could help focus attention on potentially 
modifi able risks. As we did not review the 
physical notes, we are uncertain whether 
such factors were identifi ed and considered 
during the admission. 

We do not have accurate information 
about previous total falls, but almost one 
third had a previous admission with a fall 
in the six months prior. This is a higher rate 

Table 2: Discharge characteristics and six month outcomes.

Discharge characteristics N (%)

Medications Psychoactive 70 (51) on 95 medications

Opiates 36 (26) on 42 medications

Falls-related CVS drugs (78) on 208 medications

>5 medications 115 (83)

>9 medications 88 (64)

Discharge referrals GP 6 (4.3)

Older adults OPC 2 (1.4)

Medical OPC 1 (0.7)

Orthopaedics OPC 52 (38)

Community PT 2 (1.4)

Community OT 0

Discharge destination Home 88 (64)

Rest home 32 (23)

Private hospital 18 (13)

Outcomes at 6 months

Readmissions 61 (44) with 127 admissions

Falls readmission 22 (16) with 28 admissions

Death 26 (19)

Abbreviations: CVS=cardiovascular system; GP = General practitioner; OPC = outpatient clinic; PT = physiotherapy; 
Psychoactive drugs = antipsychotics, antidepressants, benzodiazapines, zopiclone; Falls-related CVS drugs = anti-
hypertensives, diuretics.
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than other published research.15,16 Close et 
al15 studied falls admission characteristics in 
those 70 years and older (ie, younger than 
our group) and found 20% had one or more 
fall-related admission in the 12 months prior 
to index admission. Most prevalence data 
report approximately 50% of communi-
ty-dwelling 80 years and older fall each one 
year1 and previous fall is one of the strongest 
risk factors for falls.17,18 We would have 
expected patients presenting to hospital with 
a history of previous fall-related admission 
to perhaps be referred for inpatient or 
outpatient geriatrician review. Only 20 
patients had some form of inpatient review 
by OAS. Fifteen patients residing in the 
community were subsequently discharged 
to residential care. In New Zealand this 
requires review by OAS to ensure there 
are no reversible factors to be addressed. 
Such mandatory review would account for 
most of the inpatient referrals to OAS in this 
cohort, and it is likely that fall prevention 
would be addressed at that assessment, 
though to be certain of this requires further 
study. Only two patients were referred on to 
OAS outpatient clinic at discharge, despite 
the high numbers of patients with prior fall 
admissions, and only half of those re-pre-
senting with falls were seen by OAS within 
months. This is concerning given the anec-
dotal signs of frailty in this group.

There was low reporting of potentially 
modifi able PBP recordings in discharge 
summaries. Electronic vital signs were not 
fully established at WDHB at that point in 
time and therefore we are unable to verify 
the proportion of patients that had PBP 
recordings taken during admission. As 
postural hypotension is well known to be 
associated with falls19 we would encourage 
discharge documentation of this for all 
fallers.

There were high rates of medications 
that are known to be associated with falls, 
with low levels of dose adjustments, similar 
to other studies.20 There is evidence that 
medication interventions can reduce the 
rate and risk of falling.10 While the falls 
risk associated with psychoactive drugs is 
strong,21 there is also risk with increasing 
number of drugs taken, recent changes to 
dosage20,21 and in those prescribed cardiovas-
cular drugs such as anti-hypertensives.21,22

Cohort studies also suggest that lower blood 

pressure measurements in the older-old 
taking anti-hypertensive medications is 
associated with higher mortality.23 While we 
cannot comment on the appropriateness of 
these medications, it is likely that patients 
in this cohort are not the same as patients 
in clinical trials;24 therefore the benefi ts 
of some of these drugs may not be clear. 
Conversely, none of the residential care 
dwellers not already receiving vitamin 
D at the time of hospital admission were 
prescribed this before discharge, despite 
evidence that Vitamin D supplementation 
reduces falls in the residential care popu-
lation.11 Several well-validated guidelines 
(eg, STOPP/START25) are available to medical 
practitioners to guide appropriate medi-
cation prescribing in older people.

Despite high levels of inpatient PT and 
occupational therapy (OT) review, we 
wonder if the current focus is on ‘safety 
for discharge’ or ‘returned to baseline 
level of function’ as opposed to fall 
prevention. While we cannot be certain 
of this, clinical experience suggests it is a 
real phenomenon. We do not know if those 
discharged to the community were taking 
part in other proven exercise programmes, 
but this study shows very few were referred 
on for DHB community physiotherapy falls 
prevention. We also know that recommen-
dations of strength and balance exercises 
were not specifi ed in discharge summaries. 
No patients had community OT review for 
home safety, despite evidence for the value 
of this in community dwellers with recent 
discharge.9 While low rates of assessment 
and intervention in fallers presenting to 
emergency medicine (EM) is also seen 
internationally,13 this study includes other 
non-EM acute services. There is no ‘best 
care bundle’ for falls within our DHB. 
Initiating such a care bundle could be 
considered and may improve screening and 
management of such patients. However, 
this singular approach may not be enough 
to improve screening, as barriers including 
senior staff support, education, staffi  ng and 
consistency of care, and cross-boundary 
care, among others have been identifi ed in 
the EM setting.26

There were high six-month hospital-
isation and mortality rates in this cohort. 
The post-discharge period, regardless of 
reason for admission, represents a time 

ARTICLE



29 NZMJ 31 July 2020, Vol 133 No 1519
ISSN 1175-8716                 © NZMA
www.nzma.org.nz/journal

of increased risk of falls in older adults, 
particularly those with functional impair-
ments.26 Hospitalisations in our study 
are still somewhat higher than others 
have reported—typically around 30%.26–27

However, these studies have included 
younger cohorts which likely explain the 
difference. This also highlights the impor-
tance of focusing on the frail, older old. 

Although not specifi cally measured in 
the current study, our cohort was likely to 
have high levels of frailty. The high rates 
of adverse outcomes at six months in this 
group raises the importance of additional 
focus on advance care planning, particularly 
as death appears a more likely outcome for 
this population than fall readmission. If an 
established frailty team or service was in 
place within our DHB these patients would 
have likely been identifi ed during their 
admission, and appropriate communication 
with GP and community follow-up at the 
least could have been initiated. 

Even accounting for direct/ultimate admis-
sions to OAS, in a busy hospital such as ours 
we expected 138 consecutive discharges to 
be obtained over a shorter period than 30 
months. We suspect that patients presenting 
with ‘hot falls’, that is falls related to medical 
illness, such as pneumonia, have not been 
captured in coding if the fall was not docu-
mented on discharge summaries. Although 
we cannot prove this, if true it is a problem 
itself. This is important from an accurate 
documentation and diagnosis point of view, 
and also because falls risk factor identifi -
cation and management are warranted in 
these patients. If a fall resulted in injury, 
or due to a chronic condition, only the 
underlying condition or injury is coded. 
While we attempted to capture as many 
potential injuries as possible, this may also 
explain why we had a smaller number than 
expected in this study.

There are several other limitations of this 
study, including small numbers, the retro-
spective nature, and the use of electronic 
discharge summaries to collect data. There 
is likely to be an under reporting of conver-
sations around medication modifi cation 
and exercise. It is likely that postural blood 
pressures were actually recorded in more of 
these patients during their clinical stay than 
was included in the discharge summary. It is 
often the most junior member of the medical 

team that completes these important 
documents, and this is a potential area of 
improvement via provision of education.

This is only a small study of 138 patients 
from one DHB, and therefore more research 
is required to see if similar issues exist in 
other settings. However, if similar problems 
are systemic, where to from here? There 
are several attractive options, some of 
which have been developed within other 
institutions. They include older adult 
specialist input at the front door,28 frailty 
screening and intervention,29 or devel-
opment of integrated pathways and referral 
processes.12 These strategies are based on 
evidence showing older adults receiving 
comprehensive geriatric assessment (CGA) 
in hospital are more likely to be living 
within their own home at one year.28 It is 
uncertain if these strategies specifi cally 
improve outcomes for fallers presenting to 
hospital. While there is good evidence for 
falls prevention for community dwelling 
older adults in general, there is a need 
for such evidence specifi cally in those 
discharged from secondary care. In this 
setting, a systematic review provided 
evidence for both home hazard assessment 
and nutritional supplements for those 
malnourished in reducing the number 
of falls and proportion of fallers, respec-
tively. The authors of this review, however, 
comment that frail, older adults presenting 
with falls likely require tailored multifac-
torial assessment and intervention, and that 
future research should be directed here. 

Without the integration of older adult 
services in acute care, institutions must 
either upskill acute physicians on falls 
prevention and/or improve communication 
between these services, GPs and community 
older adult services to ensure appropriate 
translation of evidence. For those in New 
Zealand, there are comprehensive resources 
available for patients, caregivers and 
health professionals managing patients 
with falls, whether primary or secondary 
care.30 We encourage other DHBs to review 
their assessment practices of older adults 
presenting with falls, and suspect other 
busy hospitals with inadequate frailty or 
acute geriatrics services will have a similar 
management gap as to that demonstrated 
at Waitemata DHB. A publication by Jones 
et al12 in this journal states the need for “a 
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call to arms for individualised and inte-
grated approaches to falls prevention from 
all the disparate health practitioners and 
services dealing with older people…”, with 
recommendations of a system-wide inte-
grated approach based on the ‘Reducing 
Harm from Falls 10 priorities’. Relevant to 
our study, some of these recommendations 

include exercise programmes, multifac-
torial risk assessment and multicomponent 
interventions, home safety assessment and 
modifi cation, medication review, locally 
developed integrated falls pathway and 
referral processes and comprehensive geri-
atric assessment for the frail, among others. 
There is still considerable work to be done.
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Challenges for the future: 
the gastroenterology 

specialist workforce in 
New Zealand 

Rosemary Stamm, Kristina Aluzaite, Malcolm Arnold, Thomas Caspritz, 
Campbell White, Michael Schultz

New Zealand’s healthcare system is 
funded by government garnered tax-
es and offers a comprehensive set of 

free core health services to all New Zealand-
ers as well as those who live in New Zealand 
and hold a residency or work visa. Although 
the specialty of gastroenterology encom-
passes a multitude of disorders, comparable 
to other western societies, a few diseases 
account for a signifi cant part of the health 
burden. New Zealand has among the highest 
rates of colorectal cancer (CRC) worldwide1,2

and CRC is the second leading cause of death 
from cancer in New Zealand,3 with approxi-
mately 3,000 new diagnoses and 1,200 deaths 
each year.3,4 Although the age-adjusted risk 

of CRC has been declining in New Zealand 
over recent years,2,5 an ageing population has 
resulted in a yearly increase in the incidence 
of CRC.5 Screening for CRC was trialled by 
the Waitemata District Health Board (DHB) 
between 2012 and 2017,6 and the rollout of 
the National Bowel Screening Programme 
(NBSP) to the remainder of New Zealand’s 
20 DHBs is scheduled to be complete by June 
2021.7 This rollout has been shown to in-
crease demand for colonoscopy provision for 
screening, but additionally there has been a 
nationwide increase of up to 25% in patients 
referred for symptomatic indications, likely 
related to heightened awareness of CRC 
among patients and general practitioners.

ABSTRACT
AIM: New Zealand has among the highest rates of colorectal cancer and inflammatory bowel disease in the 
world. With the imminent rollout of the National Bowel Screening Programme, we sought to determine the 
capacity of and demand faced by the current gastroenterology specialist workforce, and to compare it with 
other countries.

METHOD: Specialists in gastroenterology were asked to complete a questionnaire on their education, 
number of FTE in the public and private sectors, number of colonoscopies performed, anticipated years 
to retirement and other associated information. Additional statistics were obtained from personal 
communication, visits to endoscopy units throughout the country and government datasets.

RESULTS: In November 2017 there were 93 gastroenterologists in New Zealand, equating to 1.96 
gastroenterologist specialists/100,000 population. The response rate was 55%. One quarter of 
gastroenterologists spent time working in general internal medicine additionally to gastroenterology in 
public hospitals. Fi� y-one percent of gastroenterologists were older than 50 years and 42% aimed to retire 
within the next 10 years. Four of the 20 district health boards had no gastroenterologists in post.

CONCLUSIONS: New Zealand has a lower specialist gastroenterologist ratio and older workforce compared 
with other comparable western countries and may struggle to meet the growing gastroenterology 
healthcare needs of the population. Substantial regional gastroenterology service inequities exist across 
the country.
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In addition to CRC, New Zealand also has 
one of the highest rates of infl ammatory 
bowel disease (IBD) in the world, which is 
predicted to increase.8,9 Due to its chronic 
nature and relatively early onset in life, 
IBD results in a substantial health burden 
and direct and indirect healthcare costs 
to society,10,11 as well as exerting a signif-
icant adverse effect on general wellbeing 
and a considerable impact on productivity 
among those affected. Additionally, over 
the last 30 years, data on liver transplant 
patients has revealed a steady increase in 
preventable liver disease due to Hepatitis 
C (HCV), alcohol-related liver disease (ALD) 
and non-alcohol-related fatty liver disease 
(NAFLD).12 Finally, there is a looming burden 
of HCV infection, with many cases estimated 
to be undiagnosed and if untreated, will 
result in signifi cant liver damage including 
progressive fi brosis, cirrhosis, liver failure 
and hepatocellular carcinoma.13,14 Due to 
historic, geographic and cultural reasons, 
substantial health inequities prevail in New 
Zealand.15,16 Ethnicity and socioeconomic 
factors have been recognised as important 
determinants of all-cause mortality and 
health outcomes.17 Māori have a lower 
incidence, but worse survival rates for 
CRC, than European New Zealanders, and 
a higher incidence in many other cancers 
including gastric cancer.18–20 Healthcare 
access has been reported as a possible asso-
ciated factor.19,21 Recognising this, Māori, 
Pacifi c and those living in deprived areas 
have been listed as a priority groups for 
the NBSP. Additionally, Māori have a higher 
prevalence of hepatitis B and a higher 
prevalence of hepatocellular carcinoma.22

Socioeconomic determinants have also been 
reported to result in a higher incidence of 
HCV in Australia,23 which may be compa-
rable to New Zealand.

In 2011, a Health Workforce New Zealand 
(HWNZ) review of the gastroenterology 
workforce24 recommended that current 
vacancies for gastroenterologists, in 
particular in smaller DHBs, be fi lled, and 
an increase in the number of gastroenter-
ologists to bring New Zealand in line with 
gastroenterologist numbers per head of 
population with similar countries, including 
Australia and the UK, should be achieved. 
Additionally, several recommendations 
were made to increase gastroenterology 
training capacity, integrate nurse specialists, 

and training of non-specialist endosco-
pists.24 These recommendations were 
targeted towards the year 2020. Due to 
the predicted increase in health burden, 
a critical assessment of the current and 
future specialist workforce in gastroenter-
ology is required. Understanding health 
specialists’ distribution across the country is 
important to target inequities and optimise 
nation-wide healthcare provision.

This study reports on the fi ndings of a 
recent gastroenterology workforce survey 
by the New Zealand Society of Gastroen-
terology of specialist gastroenterologists, 
in order to determine the capacity of New 
Zealand’s gastroenterology workforce to 
implement the NBSP, address the overall 
growing burden of gastroenterological 
diseases and inform strategies to decrease 
healthcare provision inequities across DHBs.

Method
The New Zealand Society of Gastroenter-

ology conducted a workforce survey from 
2016 to 2017. Data on the number of gastro-
enterologists and number of endoscopy 
lists was obtained through personal visits 
to DHBs and communication with the head 
endoscopy nurse for each DHB by MA and 
TC. Specialist gastroenterologists were asked 
to complete a questionnaire with questions 
about their age, their estimated number of 
years until retirement, their DHB place of 
employment, the institution/country where 
their primary medical degree and specialist 
qualifi cation were obtained, FTE spent in 
public and private employment system, the 
number of endoscopy sessions per week, 
and the number of colonoscopies per year 
for the last 12 months in public and private 
healthcare. The questionnaire was e-mailed 
to members of the New Zealand Society of 
Gastroenterology as well as handed out to 
members attending conference. Non-spe-
cialists, including fellows and physicians 
with an interest were not included. Simi-
larly, to the data collected for specialist 
gastroenterologists, data from general 
surgeons was collected on the number 
of colonoscopies per year for the last 12 
months in public and private healthcare; 
however, only 22 general surgeons provided 
data via questionnaire. We excluded data 
from general surgeons due to the low 
sample numbers.
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The resulting data was augmented by 
MA and TC. MA visited individual DHBs 
during a sabbatical and as part of his 
role with the National Endoscopy Quality 
Improvement Programme (NEQIP) and TC 
contacted individual people and DHBs for 
further information. Data on new diag-
noses of colorectal cancer for each DHB 
for the years 2016–17 were obtained from 
a cancer registry using the ICD-10 codes 
for colorectal cancer C18-C20. Population 
estimates by DHB for the years 2016–17 
were obtained from Stats NZ. Stata 15.1 was 
used to perform simple linear regression 
to determine the relationship between the 
crude incidence of colorectal cancer for each 
DHB and the ratio of gastroenterologists 
working in public healthcare per 100,000 
head of population.

Results
At the time of completion of the survey in 

November 2017, there were 93 gastroenter-
ology specialists providing clinical service in 
New Zealand, with nine working exclusively 
in private practice. This translated to a head-
count of 1.96 specialists/100,000 people, and 
1.77/100,000 people excluding those working 
only in private practice. Out of 93 gastroen-
terology specialists, 50 (55%) returned the 
workforce survey.

Table 1 shows the workforce character-
istics of the gastroenterology specialists. 
Just over half of the respondents were aged 
over 50 years and approximately 42% aimed 
to retire within the next 10 years. Approxi-
mately 40% received their primary degree 
or their specialist qualifi cation overseas. 

Table 1: Workforce characteristics of specialist gastroenterologists.

Workforce characteristics Value Total responses

Age category 47

30–39y 8 (17.0%)

40–49y 15 (31.9%)

50–59y 18 (38.3%)

60–69y 5 (10.6%)

70–79y 1 (2.1%)

Years until retirement 43

≤10y 18 (41.9%)

11–20y 15 (34.9%)

>20 y 10 (23.3%)

Primary medical degree overseas 18 (40.9%) 44

Specialist qualification overseas 17 (39.5%) 43

Working in public gastroenterology 46 (93.9%) 49

FTE public gastroenterology 0.75±0.28 46

Working in public surgery 1 (2.0%) 49

FTE public surgery 1 1

Working in public general internal medicine 12 (24.5%) 49

FTE public general internal medicine 0.48±0.29 12

Working privately 35 (71.4%) 49

FTE private work 0.26±0.19 35

Data are expressed either as n (%) or mean ± SD.
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The mean number of FTEs spent working 
in public gastroenterology was 0.75. One 
quarter of gastroenterologists spent time 
working in general internal medicine in 
public hospitals, and 70% spent some of 
their time working in private gastroen-
terology. The median (25th–75th percentile) 
number of colonoscopies performed by 
gastroenterologists was 233 (128–423) per 
year in the public healthcare system and 120 
(0–250) per year in the private healthcare 
system (data not shown).

The distribution of gastroenterologists 
(excluding those working exclusively in 
private practice) by DHB is listed in Table 2 
alongside the number of gastroenterologists 
per 100,000 people for each DHB. Four of the 
20 DHBs had no gastroenterologist. DHBs 
with higher rates of colorectal cancer tended 
to have a lower ratio of gastroenterologists 
(simple linear regression P=0.087) (Figure 1).

Table 2: Distribution of GE specialists and CRC rates by DHB.

DHB Population Gastroenterologist 
specialists

Gastroenterologist 
specialists per 
100,000 people

Colorectal cancer 
incidence per 
100,000

Auckland 515,350 10 1.94 40.9

Bay of Plenty 229,350 5 2.18 81.5

Canterbury 545,450 11 2.02 70.3

Capital & Coast 309,750 5 1.61 51.5

Counties-Manukau 540,450 14 2.59 46.2

Hawke’s Bay 162,700 3 1.84 77.1

Hutt Valley 146,900 4 2.72 54.5

Lakes 107,600 2 1.86 66.4

MidCentral 175,400 3 1.71 74.1

Nelson-Marlborough 147,600 2 1.36 82.0

Northland 173,400 1 0.58 76.7

South Canterbury 59,400 1 1.68 93.4

Southern 321,600 6 1.87 80.1

Tairawhiti 48,200 0 0 53.9

Taranaki 117,450 1 0.85 79.2

Waikato 404,200 7 1.73 69.3

Wairarapa 44,050 0 0 85.1

Waitemata 598,400 9 1.50 57.7

West Coast 32,500 0 0 83.1

Whanganui 63,550 0 0 85.0

Total 4,743,300 84 1.77 63.9
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Discussion
In the current survey there were 93 

gastroenterologist specialists working 
in New Zealand in 2017. While this is an 
improvement from the 2008 estimate of 73 
GE specialists,24 the ratio of GE specialists 
per head of population of 1.96 per 100,000 is 
low compared with similar countries inter-
nationally. Furthermore, the distribution of 
specialists among the DHBs was inequitable. 
The fi ndings of this recent gastroenter-
ology workforce survey by the New Zealand 
Society of Gastroenterology demonstrate 
several shortcomings in the current 
healthcare workforce. Notably, an older 
workforce, with 42% of gastroenterologists 
intending to retire in the next 10 years, and 
several DHBs without a specialist gastroen-
terologist and low numbers of specialists per 
head of population compared with interna-
tional standards. These fi ndings imply that 
by 2021 when the NBSP is fully implemented 
and with the continued increase in disease 
burden, the GE workforce is highly unlikely 
to be able to keep up with the demand for 
GE services.

Data on diagnostic waiting times for colo-
noscopy in New Zealand show that services 
are already stretched. In the month of June 
2019, while 93.5% of patients requiring an 
urgent colonoscopy received one within two 
weeks of being accepted for the procedure 
achieving the national target of 90%. 
However, only 54.1% of patients requiring 
a non-urgent colonoscopy received one 
within six weeks and only 54.9% requiring 
a surveillance colonoscopy received one 
within 12 weeks, both falling short of the 
national targets of 70%.25 These data indicate 
that the capacity for increased colonoscopy 
services nationally may already be stretched 
and insuffi  cient to keep up with demand 
unless improvements are made to the 
availability of gastroenterologist specialists 
and other healthcare specialists capable of 
performing colonoscopy.

New Zealand has among the highest 
rates of CRC cancer worldwide and this 
is predicted to rise along with most other 
common gastrointestinal cancers due to an 
aging population.1,2 This is in addition to 
a high IBD prevalence that is predicted to 
continue to increase,9,26 with a prevalence 

Figure 1: Incidence of colorectal cancer by number of gastroenterologist specialists in public healthcare 
for each district health board. The results of the simple linear regression (P=0.087) and 95% confi dence 
intervals are also shown. CRC, colorectal cancer.
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of one in every 227 people most recently 
reported in 2016.26 IBD is a chronic, life-long 
disease, and hence early diagnosis and 
appropriate timely management improves 
overall health outcomes and decrease in 
associated healthcare costs27 and impact 
on lifestyle and productivity. Additionally, 
in a 2014 study, Gane et al used statistical 
modelling to estimate approximately 50,000 
people in New Zealand had HCV and of 
these more than half were estimated to be 
undiagnosed and requiring treatment to 
prevent cirrhosis, liver failure, and liver 
cancer.14 These complications and worse 
health outcomes are expected to be more 
pronounced in patients from more socioeco-
nomically deprived areas and marginalised 
populations.23 In addition to liver disease 
caused by HCV, the burden of liver disease 
due to ALD and NAFLD has also increased 
over the last 30 years.12 Epidemiologic data 
on many other common diseases in gastro-
enterology in New Zealand are lacking, 
however, high rates of overweight and 
obesity and an ageing population in New 
Zealand are likely to result in increased 
demand for gastroenterology services over 
time.28The distribution of gastroenterologists 
in New Zealand has potential for widening 
health inequalities. Of the DHBs with less 
than one gastroenterologist per 100,000 
people, Northland, Tairawhiti, Wairarapa 
and Whanganui have a disproportionately 
higher proportion of people with higher 
deprivation and a higher percentage of 
Māori compared with the national average, 
while Taranaki and the West Coast DHBs 
have a higher proportion of people in 
the middle quintiles of deprivation.29

Furthermore, the incidence of CRC was well 
above the national average of 63.9/100,000 
in these DHBs, with the exception of 
Tairawhiti. Regardless, data from the 
Health Quality and Safety Commission from 
2009–13 showed that Tairawhiti DHB had 
among the highest rates of distant extent 
diagnoses of CRC, indicating a later stage of 
diagnosis, and Māori had a disproportion-
ately higher rate of CRC diagnosed following 
emergency presentation compared with 
other DHBs.30 Tairawhiti is a DHB repre-
senting just under 50,000 people, with 
almost half of their population in the most 
deprived quintile and just over half of Māori 
ethnicity.29 In addition to an inequitable 

distribution of gastroenterologists, New 
Zealand has a lower number of gastroenter-
ologists than comparable western countries, 
including the UK (2.3/100,000), Canada 
(2.3/100,000), Australia (3.0/100,1000) and 
the US (4.5/100,000).31–34 In order to reach 
a comparable standard with the UK, New 
Zealand would need to employ 16 more 
specialist gastroenterologists, while to reach 
the recommended standard from the 2011 
workforce report of 3/100,000 gastroen-
terologists, New Zealand would require 52 
more specialist gastroenterologists to be 
employed. This would bring New Zealand 
into parity with Australia. 

There is evidence to support the theory 
that a ratio of 3.3/100,000 gastroenterolo-
gists per head of population can result in a 
lower incidence of late-stage CRC.35 In our 
dataset, we also found a tendency toward 
signifi cance, whereby DHBs with lower 
gastroenterologists per head of population 
had a higher prevalence of CRC within our 
dataset. Albeit the fi ndings of our study do 
not support a causal relationship between 
the number of gastroenterologists and 
prevention of late-stage CRC. There are 
likely to be many explanations for this, 
including differences in socioeconomic 
status, and this may indicate that a greater 
number of gastroenterologists is necessary, 
particularly where there is a low ratio 
of gastroenterologists, as screening and 
treatment requirements for CRC are likely 
to be higher in those areas. Increasing the 
number of specialist gastroenterologists in 
New Zealand, and in particular in DHBs with 
no or a low ratio of specialists per capita will 
be critical in attempting to reduce gastroen-
terological health inequities in New Zealand.

Although there is a need for improvement 
in the number of trained gastroenterolo-
gists in New Zealand, a particular concern 
highlighted by this study is the need for 
replacement of gastroenterologists who 
have already reached or will soon reach 
retirement age. In this study, 42% of gastro-
enterologists intended on retiring within 
the next 10 years. This can be extrapolated 
to the need to replace approximately four 
gastroenterologists per year. This is in 
contrast to an anticipated 33.8% of gastro-
enterologists retiring in Australia31 and only 
16% gastroenterologists being above 55 
years old in the UK.36 Data from 2000 to 2009 
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show that on average four gastroenterolo-
gists completed training every year, with a 
quarter leaving New Zealand, and in some 
years as many as half leaving.24 The current 
trend in numbers of trainees in gastroen-
terology is insuffi  cient to keep up with the 
rate of retirement of the GE workforce and 
international recruitment of GE specialists is 
necessary to supplement the workforce. Due 
to the time and resources required to train 
gastroenterology specialists, timely action 
is needed to meet the future burden. As a 
short-term measure and in order to improve 
the working environment, specialist nurses 
in areas such as Hepatology and IBD should 
be employed to improve service provision 
and patient care.

This survey has some limitations in that 
only 55% of gastroenterologists returned 
the survey questionnaire and that the scope 
of the questionnaire was limited. It would 
have been interesting to determine the 
diversity of the current gastroenterologist 

workforce, including their gender and 
ethnicity in order to inform future 
recruitment of GE specialists. It has been 
suggested that the Medical Council of New 
Zealand in future collect and distribute 
more detailed data on our workforce. The 
data collected by MA in his visits to DHB 
endoscopy units throughout New Zealand 
(all but two units were visited in person, 
and data on those units not visited was 
acquired via personal communication 
with the endoscopy team in situ) was from 
the chief endoscopy nursing staff and this 
information is thought to be reliable. 

In conclusion, we found that the New 
Zealand gastroenterology workforce is insuf-
fi cient to meet the current and future needs 
of the growing gastroenterology disease 
burden in the country. Importantly the 
current distribution of the gastroenterolo-
gists is uneven throughout the country with 
lower specialist access in more deprived 
areas that have worse health outcomes.
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Atrial � brillation in acute 
coronary syndrome: 

patient characteristics and 
appropriate utilisation of 

anti-thrombotic therapy in 
New Zealand (ANZACS-QI 39)

Charles Yao-Cheng Ho, Mildred Lee, Chris Nunn, Jonathon White, 
Andrew J Kerr, on behalf of the ANZACS-QI investigators

Atrial fi brillation (AF), the most 
commonly encountered clinical 
arrhythmia, often coexists with acute 

coronary syndrome (ACS). Its prevalence is 
increasing with the aging population and 
complicates the course of acute myocardial 

infarction (MI) in 2.3–21% of hospitalised 
patients.1–3 In the setting of ACS, AF is an 
independent predictor of worse prognosis 
with doubling of composite risks for mor-
tality, congestive heart failure and stroke.3–6

Oral anticoagulation (OAC) is the mainstay 

ABSTRACT
BACKGROUND: Concomitant atrial fibrillation (AF) and acute coronary syndrome (ACS) present the 
di� icult therapeutic dilemma of balancing bleeding, cardio-embolic and coronary thrombotic risks with 
appropriate combinations of antithrombotic medications. We aim to evaluate current New Zealand 
practice by identifying the incidence of AF in ACS; describe the population characteristics; and assess our 
antithrombotic management. 

METHODS: Consecutive patients ≥18y presenting with ACS who had coronary angiography (2017–2018) 
were identified from the All New Zealand ACS Quality Improvement (ANZACS-QI) registry. The cohort was 
divided into three groups: 1) patients with pre-existing AF; 2) new-onset AF; and 3) no AF. Antithrombotic 
regimens included dual antiplatelet therapy (DAPT), dual antithrombotic therapy (DAT—single antiplatelet 
plus an oral anticoagulant (OAC)) and triple antithrombotic therapy (TAT).

RESULTS: There were 9,489 patients, 9.6% with pre-existing AF, 4.4% new AF and 86% without AF. Both 
AF groups were older (median 74 vs 71 vs 65y, p=0.001), had poorer renal function, were more likely to 
present with heart failure (16% vs 19% vs 8%, p=0.001) and have le�  ventricular ejection fraction <40% 
(22% vs 28% vs 13%, p<0.001). They received less percutaneous coronary intervention (PCI) (53% vs 59% vs 
70%, p=0.001). In the cohort, 25 di� erent combinations of antithrombotic agents were utilised. Ninety-six 
percent of patients with any AF had a CHA2DS2VASC stroke risk score of ≥2, of whom 48% did not receive 
OAC. Twenty-four percent received TAT and 19% DAT. OAC use increased slightly with increasing stroke risk 
but were independent of CRUSADE bleeding risk. Of patients with AF treated with PCI, 53% received DAPT, 
11% DAT and 35% TAT. 51% of those at high stroke risk were discharged on DAPT only. In contrast, 19% at 
low stroke risk received TAT.

CONCLUSION: In New Zealand, one in seven patients presenting with ACS have AF, a third being new-onset 
AF. Antithrombotic management is inconsistent, with underutilisation of anticoagulants, particularly the 
DAT regimen, and is inadequately informed by stroke and bleeding risk scores. 
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of therapy to prevent stroke and systemic 
embolism in patients with AF, but has not 
been shown to prevent stent thrombosis nor 
is it the treatment of choice for secondary 
prevention after ACS. In contrast, dual anti-
platelet therapy (DAPT) with a P2Y12 inhibi-
tor plus aspirin has been proven to reduce 
the incidence of recurrent ischaemic events 
and stent thrombosis but less effective in 
reducing cardio-embolic events in AF.7–9 Un-
fortunately, co-prescribing OAC with DAPT, 
ie, triple antithrombotic therapy (TAT), 
substantially increases the absolute risk of 
major haemorrhage by two- to three-fold.10–12

Hence, in a patient with concomitant ACS 
and AF, the clinician is faced with the thera-
peutic dilemma of bleeding, cardio-embolic 
and coronary thrombotic risks.

The 2013 landmark WOEST trial fi rst 
tested a dual antithrombotic therapy (DAT) 
regimen which dropped aspirin and used a 
single P2Y12 inhibitor anti-platelet, namely 
clopidogrel, in combination with warfarin 
alone. This approach was associated with 
a marked reduction in bleeding events 
with no signifi cant increase in thrombotic 
events compared to TAT.13 The result was 
refl ected by international guidelines in 
the ensuing years suggesting DAT with 
either aspirin or clopidogrel plus an OAC 
as a possible regimen for patients with 
signifi cant bleeding risk.2,8,14 However, the 
paucity of larger prospective trials limited 
its utility. Subsequently, several randomised 
controlled trials assessing the viability of 
DAT have followed. The PIONEER AF-PCI 
trial published in 2016, RE-DUAL trial in 
2017 and the recent AUGUSTUS trial together 
demonstrated that patients with AF under-
going percutaneous coronary intervention 
(PCI) treated with a novel OAC (NOAC), ie, 
rivaroxaban, dabigatran and apixaban 
respectively, in conjunction with a P2Y12

inhibitor, had a lower incidence of bleeding 
without differences in ischaemic events 
compared to TAT with either a NOAC or 
warfarin.15–17In view of the rapid evolution 
of evidence for antithrombotic therapy in 
concurrent AF and ACS, international guide-
lines have recently been updated.7–9 There is 
a risk that clinical implementation may lag 
behind. This study aims to evaluate current 
New Zealand practice by identifying the inci-
dence of AF in patients presenting with ACS; 
describe the population characteristics; and 
assess the antithrombotic management.

Methods
Data source

Consecutive patients ≥18 years of 
age presenting with their fi rst ACS who 
underwent coronary angiography between 
July 2017 and November 2018 were iden-
tifi ed from the All New Zealand Acute 
Coronary Syndrome Quality Improvement 
registry (ANZACS-QI).

The ANZACS-QI registry is a nation-wide 
web-based electronic database that captures 
all patients who present to a New Zealand 
public hospital with suspected ACS who 
are investigated with coronary angiog-
raphy. It records a mandatory dataset 
including admission and discharge dates, 
patient demographics, admission ACS 
risk stratifi cation using the GRACE score, 
cardiovascular risk factors, investigations, 
management, in-hospital outcomes and 
medications at discharge. Details of this 
registry and data collection have previ-
ously been reported.18 It is audited monthly 
to ensure >99% of patients have complete 
data entry throughout all New Zealand 
hospitals. From 2017, additional data fi elds 
for recording pre-existing and new-onset AF 
were added which we utilised in this study. 
Patients with atrial fl utter were considered 
to have AF.

Study cohort
From the ANZACS-QI registry, patients 

with a confi rmed diagnosis of non-ST-
segment elevation ACS (NSTEACS, 
comprising both unstable angina and 
non-ST elevation myocardial infarction 
[NSTEMI]) or ST-segment elevation 
myocardial infarction (STEMI), who 
underwent invasive coronary angiography 
between July 2017 and November 2018 
were included. Only patients who were 
discharged alive were analysed for medi-
cations and antithrombotic management. 
Patients who were referred for coronary 
artery bypass grafting (CABG) surgery were 
excluded. The ANZACS-QI registry does not 
collect discharge prescriptions after CABG. 
Moreover, the aetiology and management 
of post-CABG AF differ, therefore is more 
appropriately considered separately.

The cohort was divided into three groups 
for comparison: 1) patients with pre-ex-
isting AF, defi ned as having documented 
clinical history of paroxysmal, persistent or 
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permanent AF; 2) patients with new-onset 
AF, defi ned as new AF lasting ≥30 minutes 
confi rmed on ECG during index hospital 
admission without prior documented 
history of AF; 3) patients without AF. The 
term “any AF” refers to patients with either 
pre-existing or new AF.

Definitions
MI was defi ned according to the contem-

porary universal defi nition.19 Unstable 
angina is diagnosed if one of the following 
occurred in the absence of biochemical 
evidence of myocardial necrosis: 1) >20 
minutes angina pain at rest; 2) de novo 
Canadian Cardiovascular Society class II 
or III angina or 3) recent destabilisation 
of stable angina with at least CCS class III 
angina.20 The Global Registry ACS (GRACE) 
score was calculated using variables: 
age, admission heart rate, systolic blood 
pressure, serum creatinine level, presen-
tation with cardiac arrest, presence of 
ST-segment deviation on ECG, elevation of 
cardiac Troponins and initial Killip Class.21

Stroke risk for patients with AF was strat-
ifi ed using the CHA2DS2VASC score variables: 
a history of congestive heart failure or 
presenting Killip Class II or higher, hyper-
tension or admitting systolic BP of ≥140, age, 
diabetes and gender.22 All patients had one 
point for vascular disease considering their 
ACS presentation. Prior history of stroke was 
excluded from the calculation as this was 
not a data fi eld recorded in the ANZACS-QI 
registry. Bleeding risk for patients was 
assessed using the CRUSADE score with 
variables: hematocrit derived from the 
admission serum haemoglobin, creatinine 
clearance, admission heart rate, gender, 
admission Killip Class, history of diabetes 
mellitus and admission systolic blood 
pressure.23 The HAS BLED bleeding score 
for AF was not utilised as not all the param-
eters were captured in the registry. Bleeding 
complications were defi ned according to the 
Bleeding Academic Research Consortium 
(BARC) score.24Medications prescribed at 
discharge including antiplatelets, anticoagu-
lants, beta-blockers, angiotensin-converting 
enzyme inhibitors (ACEI), angiotensin 
receptor blockers (ARB) and statins were 
identifi ed from the ANZACS-QI registry. 
Three antithrombotic regimens were specif-
ically assessed: 1) DAPT with aspirin plus a 
P2Y12 inhibitor; 2) DAT with a single anti-

platelet, either aspirin or a P2Y12 Inhibitor, 
plus an OAC; 3) TAT with aspirin, a P2Y12 

inhibitor and an OAC.

Statistical analysis
Descriptive statistics for categorical data 

are presented as frequencies and column 
percentages and continuous variables as 
median with interquartile ranges and/or 
mean ± standard deviation. Chi-squared test 
or Fisher exact test was used for comparison 
between two groups while Wilcoxon-Mann 
Whitney U test or Student’s T-test was used 
for continuous variables where appropriate. 
All P-values reported were two-tailed and 
a P-value <0.05 was considered signifi cant. 
Data were analysed using SAS statistical 
package, version 9.4 (SAS Institute, Cary, NC).

Results
A total of 9,489 consecutive patients ≥18 

years of age from July 2017 to November 
2018 who presented with their fi rst episode 
of ACS and underwent coronary angiog-
raphy were identifi ed from the ANZACS-QI 
registry. This comprised 908 (9.6%) patients 
with pre-existing AF, 421 (4.4%) with 
new-onset AF during the index hospital-
isation, and 8,160 (86%) without AF. The 
overall incidence of any AF was 14%. Only 
9,316 patients who were discharged alive 
were analysed for medications and anti-
thrombotic management.

Patient characteristics and 
presentation (Table 1 and 2)

The diagnosis of NSTEACS was highest 
among patients with pre-existing AF (pre-ex-
isting AF 81% vs new AF 62% vs no AF 
72%, p<0.001). On the other hand, those 
with new-onset AF had a higher proportion 
of STEMI (19% vs 38% vs 28%, p<0.001). 
Patients with pre-existing AF were older 
than those with new-onset AF, who in 
turn were older than patients without AF 
(median 74 vs 71 vs 65y, p=0.001). Both AF 
groups tended to have poorer renal function 
with higher serum creatinine (median 97 
vs 94 vs 87µmol/L, p=0.02) and were more 
likely to present with heart failure (16% 
vs 19% vs 8%, p=0.001), higher heart rates 
(median 75 vs 88 vs 72 beats per minute, 
p<0.001) and lower systolic blood pressure 
(mean 140±28 vs 135±30 vs 143±27 mmHg, 
p=0.003). Patients with any AF had higher 
proportions of left ventricular impairment 

ARTICLE



44 NZMJ 31 July 2020, Vol 133 No 1519
ISSN 1175-8716                 © NZMA
www.nzma.org.nz/journal

Table 1: Patient characteristics and clinical presentation.

Pre-existing AF
(n=908)

New AF
(n=421)

No AF
(n=8,160)

P-values

Pre-existing AF 
vs New AF

Pre-existing 
AF vs No AF

New AF 
vs 
No AF

Demographics

Age (years)
Median (IQR)

74 
(67–80)

71 
(64–79)

65 
(56–73)

0.001 <.001 <.001

Male, n (%) 618 (68) 278 (66) 5,643 (69) 0.463 0.499 0.177

Ethnicity (%)
European/Other
NZ Māori
Pacific 
Indian
Other Asians

726 (80)
123 (14)
32 (4)
11 (1)
16 (2)

311 (74)
62 (15)
24 (6)
10 (2)
14 (3)

6,137 (75)
863 (11)
427 (5)
399 (5)
334 (4)

0.033 <.001 0.014

Past medical history and risk factors

History of CVD, n (%) 509 (56) 144 (34) 2,738 (34) <.001 <.001 0.783

Prior MI, n (%) 329 (36) 95 (23) 1,822 (22) <.001 <.001 0.909

Prior CHF, n (%) 126 (14) 22 (5) 241 (3) <.001 <.001 0.008

Diabetes mellitus, n (%) 244 (27) 90 (21) 1,863 (23) 0.032 0.006 0.488

Smoking history
Never
Ex smoker
Current smoker

411 (45)
382 (42)
115 (13)

192 (46)
143 (34)
86 (20)

3,502 (43)
2,723 (33)
1,935 (24)

<.001 <.001 0.279

BMI
Mean ± SD 

29.8±6.13 29.0±7.0 29.2±5.9 0.003 0.003 0.104

Clinical presentation

Type of ACS, n (%)
Unstable angina
NSTEMI
STEMI

161 (18)
576 (63)
171 (19)

27 (6)
232 (55)
162 (38)

1,185 (15)
4,684 (57)
2,291 (28)

<.001 <.001 <.001

Admission HR
Median (IQR)

75 (65–91) 88 (69–110) 72 (63–84) <.001 <.001 <.001

Admission systolic BP
Mean ± SD
Median (IQR)

140±28
139 (120–156)

135±30
133 (114–152)

143±27
140 (125–160)

0.005 0.001 <.001

Admission Killip Class
I
II, III, IV

759 (84)
149 (16)

343 (81)
78 (19)

7,467 (92)
693 (8)

0.340 <.001 <.001

Cardiac arrest at admission, n 
(%)

37 (4) 27 (6) 266 (3) 0.064 0.195 0.001

Hospital length of stay
Median days (IQR)

4 (3–7) 5 (3–8) 4 (3–5) 0.012 <.001 <.001
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Table 2: Investigations and risk scores.

Pre-existing AF
(n=908)

New AF
(n=421)

No AF
(n=8,160)

P-values

Pre-existing 
AF vs new AF

Pre-existing AF 
vs no AF

New AF vs 
no AF

Investigations

Hemoglobin
n
Median (IQR)

137 
(125–149)

140
(127–152)

142
(131–153)

0.059 <.001 0.007

Renal function
Serum creatinine
Median (IQR)
eGFR
60+
45–<60
30–<45
<30

97 
(82–116)

479 (53)
245 (27)
143 (16)
41 (5)

94
(78–113)

245 (58)
107 (25)
47 (11)
22 (5)

87
(75–102)

6,158 (75)
1,241 (15)
485 (6)
276 (3)

0.021

0.095

<.001

<.001

<.001

<.001

Lipid profile
LDL
Median (IQR)

2.0
(1.2–2.9)

2.1 
(1.3–3.0)

2.5 
(1.5–3.4)

0.038 <.001
<.001

LVEF assessed, n (%)
Normal ≥50%
Mild 40-49%
Moderate/severe <40%
Not quantified further*

324 (36)
133 (15)
196 (22)
255 (28)

164 (39)
71 (17)
116 (28)
70 (17)

3,888 (48)
1,354 (17)
1,033 (13)
1,885 (23)

<.001 <.001 <.001

Risk scores

GRACE score (prob. 
in-hospital death)
Low <1%
Intermediate 1-3%
High ≥3%

81 (9)
338 (37)
489 (54)

20 (5)
133 (32)
268 (64)

2,309 (28)
3,351 (41)
2,500 (31)

0.001 <.001 <.001

CHA2DS2VASC score
<2
2–3
4+

33 (4)
329 (36)
546 (60)

20 (5)
182 (43)
219 (52)

1,041 (13)
4,318 (53)
2,801 (34)

0.020 0.015 0.023

CHA2DS2VASC score 
Mean ± SD

3.7±1.3 3.5±1.3 3.0±1.3 0.020 0.001 <.001

CRUSADE score
<30
31–40
>40

644 (71)
174 (19)
90 (10)

267 (63)
97 (23)
57 (14)

6,022 (74)
1,482 (18)
656 (8)

0.019 0.089 <.001

CRUSADE score
Mean ± SD 26 ± 11 27 ± 11 24 ± 11

0.005 0.004 <.001

*LVEF not documented or not assessed during index admission.
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with an ejection fraction <40% (22% vs 28% 
vs 13%, p<0.001), a high GRACE score with 
a predicted in-hospital mortality of ≥3% 
(54% vs 64% vs 31%, p<0.001), higher mean 
CHA2DS2VASC score (3.7±1.3 vs 3.5±1.3 vs 
3.0±1.3, p<0.05) and mean CRUSADE score 
(26±11 vs 27±11 vs 24±11, p<0.001). In 
contrast, only patients with pre-existing AF, 
but not new AF, were more likely to have a 
prior history of cardiovascular disease (56% 
vs 34% vs 34%, p<0.001), MI (36% vs 23% vs 
22%, p<0.001) and congestive heart failure 
(14% vs 5% vs 3%, p<0.001) compared to 
those without AF. Gender, ethnicity, history 
of diabetes mellitus and smoking were 
similar across all three groups.

Angiographic findings, 
management and complications 
(Table 3)

Despite having a greater burden of cardio-
vascular comorbidities, both AF groups 
were less likely to undergo PCI during 
the index admission (53% vs 59% vs 70%, 
p=0.001). When presenting with STEMI, 
patients with pre-existing AF were less likely 
to receive acute reperfusion compared to 
those without AF (primary PCI 50% vs 59%, 
p<0.001 and acute thrombolysis 21% vs 26%, 
p<0.001), whereas new-onset AF was similar 

(primary PCI 55% vs 59%, p=0.235 and 
acute thrombolysis 25% vs 26%, p=0.235). 
A fi nding of no signifi cant obstructive 
coronary artery disease was more frequent 
in patients with any AF (17.5% vs 14%, 
p<0.02). Overall in-hospital mortality 
was low in the study population but was 
marginally higher in patients with any AF 
(3% vs 5% vs 2%, p<0.03).

Discharge medications and 
antithrombotic management 
(Table 4)

Among the 9,316 patients discharged alive, 
beta-blocker dispensing rates were higher in 
patients with any AF than those without AF 
(82% vs 85% vs 78%). Statins were less likely 
to be prescribed to patients with pre-existing 
AF (86% vs 91% vs 93%). ACEI/ARB was 
similar among the three groups (70% vs 73% 
vs 73%). 

In this study, 25 different combinations 
of antiplatelets (aspirin, clopidogrel, tica-
grelor and prasugrel) and anticoagulants 
(warfarin, dabigatran and rivaroxaban) 
were utilised. Patients with pre-existing AF 
were least likely to receive aspirin followed 
by patients with new AF, while those 
without AF had the highest proportion (76% 
vs 85% vs 97%, p<0.001). A similar trend was 

Table 3: Angiographic fi ndings, management and complications.

Pre-existing AF
(n=908)

New AF
(n=421)

No AF
(n=8,160)

P-values

Pre-existing AF vs 
new AF

Pre-existing 
AF vs no AF

New AF vs 
no AF

CAD >50% on angiogram, n (%)
No obstructive CAD
Single/ double VD
Three VD and/or LMS >50%

172 (19)
461 (51)
275 (30)

66 (16)
238 (57)
117 (28)

1,138 (14)
5,164 (63)
1,858 (23)

0.127 <.001 0.017

Acute Reperfusion for STEMI, n (%)
Primary PCI
Thrombolysis
None

86 (50)
36 (21)
49 (29)

89 (55)
41 (25)
32 (20)

1,363 (59)
587 (26)
341 (15)

0.157 <.001 0.235

PCI during index admission 485 (53) 250 (59) 5,679 (70) 0.001 <0.001 <0.001

In-hospital complications
Death
Stroke

23 (3)
5 (1)

23 (5)
7 (2)

127 (2)
32 (0.4)

0.007
0.061

0.029
0.413

<.001
0.003

Overt bleeding (BARC) a� er 
angiography/PCI
BARC 2, 3a, 3b, 3c and 5

41 (5)
26 (3)

16 (4)
15 (3.5)

291 (4)
217 (3)

0.550
0.024

0.149
0.131

0.801
0.131
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seen in P2Y12 inhibitors (75% vs 80% vs 90%, 
p<0.05); however, clopidogrel was more 
commonly dispensed to patients with any AF 
than those without AF (47% vs 36% vs 24%, 
p<0.05) and vice versa for ticagrelor (27% vs 
44% vs 67%, p<0.05). Prasugrel was rarely 
used in our population.

As for OACs, patients with any AF were 
dispensed more than those without AF, 
albeit only half of them (52% vs 4%, 
p<0.001). This proportion of OACs on 
discharge was low considering many had 
a CHA2DS2VASC score of ≥2 (pre-existing 
AF 96% and new AF 95%). Majority of 
these OACs prescribed were dabigatran 
as opposed to warfarin (75% dabigatran 
vs 24% warfarin). Apixaban, although 
heavily favoured internationally for stroke 
prevention in AF due to its lower bleeding 
risk profi le, is not available in New Zealand 
during the study period.

Patients with new-onset AF were less 
likely to be discharged with an OAC than 
those with pre-existing AF (35% vs 60%, 
p<0.001) and more likely to be on DAPT 
(57% vs 35%, p<0.001). A relatively small 
percentage were treated with TAT (28% 
pre-existing AF vs 16% vs new AF, p<0.001) 
and even less with DAT (21% vs 14%, 
p<0.001).

Risk stratification (Figure 1)
When stratifi ed by the CHA2DS2VASC score, 

there is higher OAC use with increasing 
stroke risk for both AF groups. Those with 
new AF were less likely to receive OAC than 
pre-existing AF. When both groups were 
combined, OACs were prescribed to 36.5% of 
patients with low stroke risk (CHA2DS2VASC 
<2) but only half of those with moderate 
(CHA2DS2VASC 2-3, 50.7%) and high stroke 
risk (CHA2DS2VASC ≥4, 54.1%) (p=0.034 
across stroke risk bands). In contrast, when 

Table 4: Medications prescribed at discharge. 

Pre-existing 
AF
n=885

New AF
n=398

No AF
n=8,033

P-value

Pre-existing AF 
vs new AF

Pre-existing 
AF vs no AF

New AF vs 
no AF

Statin 764 (86) 363 (91) 7,469 (93) 0.013 <.001 0.179

Beta-blocker 724 (82) 337 (85) 6,289 (78) 0.209 0.015 0.002

ACEI/ARB 620 (70) 290 (73) 5,856 (73) 0.306 0.072 0.988

Aspirin 671 (76) 338 (85) 7,757 (97) <.001 <.001 <.001

Other anti-platelets
Clopidogrel
Ticagrelor
Prasugrel

666 (75)
420 (47)
242 (27)
4 (0.04)

320 (80)
145 (36)
174 (44)
0 (0)

7,246 (90)
1,899 (24)
5,343 (67)
4 (0.001)

0.043 <.001 <.001

Any anticoagulants 529 (60) 141 (35) 283 (4) <.001 <.001 <.001

Warfarin 147 (16) 16 (4) 147 (2) <.001 <.001 0.002

Dabigatran 379 (43) 122 (31) 154 (2) <.001 <.001 <.001

Rivaroxaban 8 (1) 4 (1) 13 (0.2) 0.743 <.001 0.004

Anti-thrombotic regimens

Dual anti-platelet therapy (DAPT) 307 (35) 228 (57) 6,943 (86) <.001 <.001 <.001

Single anticoagulant plus single antiplatelet (DAT) 188 (21) 54 (14) 95 (1) 0.001 <.001 <.001

Triple antithrombotic therapy (TAT) 246 (28) 62 (16) 164 (2) <.001 <.001 <.001

Single antiplatelet only 43 (5) 24 (6) 694 (9) 0.383 <.001 0.069

Single anticoagulant only 93 (11) 25 (6) 24 (0.3) 0.015 <.001 <.001
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stratifi ed by the CRUSADE bleeding risk 
score, the use of OAC was similar across the 
risk bands (p=0.86). 

Percutaneous intervention and 
anti-thrombotic management in AF 
(Figures 2 and 3) 

Figure 2 shows the proportions of each 
antithrombotic regimen for those with 
and without PCI. Of the 1,283 patients 
with any AF, 705 (55%) were treated with 
PCI, of whom 53% received DAPT, 11% 

DAT, 35% TAT and 0.7% single anticoag-
ulant. When stratifi ed by the CHA2DS2VASC 
score, as stroke risk increased, there was 
a trend towards decreased utilisation of 
DAPT (p=0.062) but no signifi cant change 
in TAT (p=0.197), while DAT remained 
low irrespective of stroke risk (p=0.48). 
However, 51% of those with high stroke risk 
(CHA2DS2VASC ≥4) were still discharged on 
DAPT only, whereas 19% of patients with 
low stroke risk (CHA2DS2VASC <2) were 
treated with TAT and 7% with DAT. On 

Figure 1: Oral anticoagulation on discharge post-ACS according to stroke (CHA2DS2VASC) risk (1a) and 
bleeding (CRUSADE) risk (1b).
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the other hand, choice of antithrombotic 
regimen appears to have no interaction with 
bleeding risk across the spectrum according 
to CRUSADE score (DAPT p=0.99, DAT p=0.48, 
TAT p=0.85). 

Discussion
This study examines the current New 

Zealand practice in managing patients 
with concomitant AF and ACS after recent 
updates to evidence and international guide-
lines. The main results of the study are—1) 
one in seven patients in New Zealand 
presenting with ACS have either pre-existing 
AF or new-onset AF; 2) patients with AF are 
associated with more cardiovascular comor-
bidities and less likely to receive PCI; and 
3) antithrombotic management was incon-
sistent, with evidence of underutilisation of 
OAC in those with signifi cant stroke risk and 
overutilisation in those with low stroke risk. 
The DAT antithrombotic regimen supported 
by recent prospective trials are underuti-
lised compared to TAT.

Incidence and patient 
characteristics of AF in ACS

AF is common in patients with acute MI, 
due to some extent to their shared co-mor-
bidities. The incidence of any AF in this 
study was 14%, of which 9.6% were pre-ex-
isting AF and 4.4% were new AF. This is 
comparable to contemporary trials and 

registries over the past two decades with 
reported incidences varying between 2.3 to 
21%.1,2,25 Two retrospective studies utilising 
the GRACE registry identifi ed pre-existing 
AF incidences of 7.9% and 8.5%, and new 
AF at 6.2% and 9.2%, respectively.26,27 More 
recently, the EPICOR Registry reported that, 
out of 10,568 patients with ACS, 4.7% had 
pre-existing AF and 3.6% developed new 
onset AF.5 A recent large meta-analysis 
with 43 studies demonstrated the incidence 
of any AF at 13%, pre-existing AF 7% and 
new-onset AF 10%.28Consistent with other 
international studies, we found patients 
with pre-existing AF tend to be older with 
established cardiovascular comorbidities, 
particularly congestive heart failure and MI. 
On the other hand, patients with new-onset 
AF were younger, with cardiovascular 
background similar to those without AF. 
Nonetheless, both AF groups were more 
likely to present to hospital with a lower 
systolic blood pressure and higher heart 
rate in the context of ACS, possibly refl ecting 
underlying LV dysfunction and impaired 
haemodynamics.

PCI in AF
Patients with AF underwent less PCI, 

most likely due to greater age, poorer renal 
function and a higher proportion of either 
multi-vessel disease (29% vs 23%, any AF 
vs no AF) or no signifi cant coronary artery 
disease (CAD) on angiography (17.5% vs 

Figure 2: Antithrombotic regimen on discharge post-ACS for those with and without PCI.

ARTICLE



50 NZMJ 31 July 2020, Vol 133 No 1519
ISSN 1175-8716                 © NZMA
www.nzma.org.nz/journal

13%). In similar studies, patients with AF 
were more likely to undergo CABG.5,26,27,29

We excluded this group of patients as 
recent trials in antithrombotic management 
of AF in ACS do not include those managed 
with CABG.

Antithrombotic management of 
concomitant AF and ACS 

The management approach to concom-
itant AF and ACS relies on the assessment 
of ischaemic, thromboembolic and bleeding 
risks. Guidelines have suggested DAPT 

without OAC in those with low stroke risk 
whose CHA2DS2VASC <2. In patients with 
CHA2DS2VASC ≥2, the recommendation 
had been to treat with TAT for a duration 
of one to six months followed by DAT.8,14,25

If bleeding concern prevails, TAT duration 
can be minimised, but this still doubles the 
risk of major haemorrhage.10–12 If bleeding 
risk is high then treatment with DAT may 
be considered according to the 2013 WOEST 
trial.13 This regimen has been limited in 
clinical practice partly due to the lack of 
more prospective data. However, several 

Figure 3: Antithrombotic regimen on discharge post-PCI for ACS according to stroke risk (CHA2DS2VASC) 
(3a) and bleeding risk (CRUSADE) (3b).
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randomised controlled trials have since 
been published demonstrating safety and 
effi  cacy of DAT against TAT. In PIONEER 
AF-PCI, patients with non-valvular AF 
undergoing PCI with stent placement that 
received lower dose rivaroxaban 15mg daily 
plus a P2Y12 inhibitor had less bleeding than 
those on TAT with warfarin at one year 
(18.0% vs 26.7%, HR 0.63; 95% CI 0.50 to 
0.80; P<0.001).15 The RE-DUAL trial demon-
strated less bleeding with either 110mg 
(15.4% vs 26.9%, HR 0.52; 95% CI 0.42 to 
0.63; p<0.001) or 150mg twice daily Dabig-
atran plus a P2Y12 inhibitor immediately 
post-PCI (20.2% vs 25.7%, HR 0.72; 95% CI 
0.58 to 0.88; p<0.001).16 Most recently, the 
AUGUSTUS trial included both patients after 
PCI and medically managed ACS. Standard 
dose Apixaban 5mg twice daily plus a P2Y12

inhibitor resulted in less bleeding and fewer 
hospitalisations.17 All three trials showed 
no differences in thromboembolic events 
compared to warfarin TAT. 

Subsequently, the American and European 
guidelines were updated recommending 
DAT with NOACs and minimising TAT 
duration.9 The 2019 American College of 
Cardiology in particular supports DAT 
after PCI in ACS unless their ischaemic risk 
outweighs bleeding risk in which case a 
period of TAT for up to six weeks may be 
considered.7Our study highlights current 
New Zealand practice. There appears to be 
suboptimal use of OACs compared with what 
might be benefi cial according to current 
guidelines and recent clinical trials. Only 
half (52%) of the patients were discharged 
on a regimen containing OAC despite 96% 
having a signifi cant CHA2DS2VASC score 
≥2, which would justify stroke prevention. 
Conversely, there is some evidence of over-
utilisation of TAT which was used in a third 
(36.5%) of the group of patients with low 
stroke risk, CHA2DS2VASC <2, potentially 
exposing them to unnecessary bleeding 
risks. In the PCI population, 51% of patients 
with any AF were discharged on DAPT 
despite having signifi cantly high stroke risk 
(CHA2DS2VASC ≥4) and 19% of those with 
low stroke risk (CHADVASC <2) were treated 
with TAT. Meanwhile, the DAT regimen was 
signifi cantly underutilised at 7%.

In regards to objective risk assessment, 
there is a small increase in OAC dispensing 
with increasing stroke risk, predominantly 
driven by patients with pre-existing AF. 

In contrast, bleeding risk stratifi ed by the 
CRUSADE score had only marginal impact 
on anticoagulation and antithrombotic 
regimen decisions. It would appear that 
risk stratifi cation was underused. However, 
this assumption has limitations. Stroke risk 
in our cohort is underestimated consid-
ering we excluded history of stroke from 
the CHA2DS2VASC calculation as it was not a 
data parameter in the ANZACS-QI registry. 
Similarly, CRUSADE score was used to 
estimate bleeding risk as opposed to the 
recommended HAS BLED score consid-
ering that history of liver disease, stroke, 
major bleeding, alcohol use and patient 
INR were not captured in the registry. The 
CRUSADE score was originally developed to 
assess the bleeding risk specifi cally for ACS 
patients and validated for those on anti-
platelet therapy.23 Nevertheless, the HAS 
BLED score was developed for those with 
AF to guide anticoagulation therapy, which 
has limited validation in patients with ACS. 
The development of a risk score specifi c for 
concomitant AF and ACS is necessary.

New-onset AF and antithrombotic 
management

Of the patients who presented with new 
AF during the index hospitalisation, only 
one third were dispensed an OAC. They 
were more likely to be discharged on DAPT 
compared to those with pre-existing AF (57% 
vs 35%). This partly refl ects uncertainty 
regarding the long-term thromboembolic 
implications of new-onset AF in the context 
of ACS. Yet, patients with new AF in our 
study had comparably higher CHA2DS2VASC, 
CRUSADE and GRACE scores to those with 
pre-existing AF, which predicts greater 
short- and long-term mortality and bleeding 
risks. Studies which assessed the prognostic 
impact of any AF in ACS have observed its 
adverse effect with some proposing that 
new-onset AF may confer even higher risk 
of mortality than those with pre-existing AF, 
and in those that reverted to sinus rhythm, 
up to half had future AF recurrence.1,5,27,28

Hence, current international consensus 
for management of new-onset AF in ACS 
is to consider anticoagulation if thrombo-
embolic risk is signifi cant, although the 
long-term outcome of OAC therapy in this 
group remains an area for further explo-
ration. There is also inconsistency regarding 
the defi nition of signifi cant new-onset AF, 
in particular with its duration. For the 

ARTICLE



52 NZMJ 31 July 2020, Vol 133 No 1519
ISSN 1175-8716                 © NZMA
www.nzma.org.nz/journal

ANZACS-QI registry, by national clinical 
consensus, new AF was defi ned as at least 
one episode of AF lasting ≥30 minutes that 
was confi rmed on ECG or cardiac moni-
toring without a prior documented history 
of AF. This defi nition, however, may under-
estimate the true burden of AF.

Limitations
This study suffers the same limitations as 

with analysis of any retrospective registry 
data. The conclusions may not apply to 
patients with ACS who were medically 
managed as we only included those who 
underwent angiography. Only medications 
prescribed at discharge were assessed, 
therefore it does not refl ect medium or 
long-term antithrombotic practices. We 
acknowledge the study population was 
extracted from a time the international 
guidelines were evolving and that clinical 
practice tends to lag behind guidelines. 
However, it demonstrates our current 

practice providing a direction for improving 
future management.

Conclusion
In New Zealand, one in seven patients 

presenting with ACS have AF, a third being 
new-onset AF. There is a lack of consis-
tency in antithrombotic management with 
evidence that decisions were often not 
informed by objective stroke and bleeding 
risk assessment. About half the patients at 
elevated stroke risk are discharged without 
anticoagulation. Dual antithrombotic combi-
nation therapy, which is supported by recent 
clinical trials, is underutilised. In contrast, 
a signifi cant proportion of patients at low 
stroke risk appear to have been over-treated, 
potentially exposing them to unnecessary 
bleeding risk. This prompts action to be 
taken to implement a national consensus 
guideline to ensure optimal outcomes for 
our patients.
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Hip abductor tendon tears—a 
survey of New Zealand 
orthopaedic surgeons

Mark F Zhu, David S Musson, Jacob T Munro

Hip abductor tendon tears are a 
common cause of greater trochan-
teric pain syndrome, affecting up to 

20% of those over the age of 50 (Figure 1).1–5

Patients with abductor tendon tears often 
present in three distinctive groups. The 
fi rst group presents prior to arthroplasty 
with primary tendinopathy and tear of the 
gluteus medius and minimus tendons, the 
second group have tears found incidentally 
at the time of arthroplasty.6 The third group 
presents following hip arthroplasty, this can 
be a consequence of the surgical approach 
(Hardinge approach) in conjunction with 
existing tendon degeneration, or due to com-
plications such as metalosis and infection.7

Patients often complain of pain over 
the greater trochanter which worsens on 
weight bearing; many have the classic 
‘Trendelenburg gait’ where the pelvis sags 
away from the planted leg while walking.6

Abductor tendon tears can be debilitating 
and render patients immobile. This has 
important implications for independence 
and confi dence in the elderly population.8

While effective surgical treatments are 
available for other lower limb tendon tears, 
hip abductor tears are diffi  cult problems 
to manage.9 Conservative treatments are 
of little benefi t for symptomatic patients 
with signifi cant tears. While both open 
and arthroscopic surgical repair has been 
attempted, they are often limited by the 
failure of the repaired tissue to heal.6,10 This 
survey seeks to establish the level of recog-
nition of this problem among New Zealand 
orthopaedic surgeons, and identify the chal-
lenges the surgeons face in treating abductor 
tendon tears. With the emergence of novel 
biomaterials and biologics to improve 
tendon repair, there are new opportunities 
to improve the outcome of surgical repair. 

ABSTRACT
AIMS: Hip abductor tendon tears are a common cause of chronic hip pain and a di� icult problem to manage. 
The aim of this survey is to establish the level of recognition by New Zealand orthopaedic surgeons and 
identify the challenges in treating abductor tendon repairs. 

METHODS: An online survey was sent to 215 consultant orthopaedic surgeons in New Zealand with 
a registered interest in hip surgery. The survey consisted of five questions regarding the diagnosis, 
management and clinical challenges related to hip abductor tendon tears.

RESULTS: Eighty-six of 204 eligible surgeons (42.2%) completed the survey. Almost all (90%) of respondents 
have diagnosed abductor tendon tears and over half (59%) have performed hip abductor tendon tears in 
their practice. The most common indication for repair was pain (35%), followed by functional weakness 
(29%), and the most common repair technique involved transosseous repair through the greater trochanter 
(41%), closely followed by suture anchors (37%). The majority of surgeons identified a need for novel 
biologics and tissue augments for improving repair. 

CONCLUSIONS: Hip abductor tendon tears were identified as a pertinent clinical problem in this survey. An 
improvement in the fundamental pathological understanding of disease and greater availability of proven 
biologics and tissue augments are required. 
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Methods
With the assistance and permission of the 

New Zealand Orthopaedic Association, an 
online survey was sent to 215 consultant 
orthopaedic surgeons in New Zealand 
with a registered interest in hip surgery. 
Following the initial email and link to 
online survey, two further reminder emails 
were sent. The survey was administered 
through surveygizmo and consisted of fi ve 
questions, including whether the surgeon 
performed hip arthroplasty (Q1), how often 
they diagnose a patient with a hip abductor 
tendon tear (Q2), whether they perform 
surgery for hip abductor tendon tears (Q3a 
and Q3b), the contraindications for surgery 
(Q4) and the innovations they need to 
improve the management of patients with 
hip abductor tendon tears (Q5) (Table 1). 
The option of adding comments as free text 
after each question was made available. 
Demographic data collected included 
subspecialty and whether hip arthroplasty 
was performed as part of routine practice. 
The survey was designed and thoroughly 
tested by the authors. Further assessment 
of the survey was performed by two addi-
tional hip surgeons (HB and AC). The survey 
was anonymised with a response window of 
three months. 

Results
Eleven surgeons contacted the author with 

their apologies stating they did not complete 
the survey as they no longer perform any 
hip surgery. Eighty-six surgeons completed 
the survey, giving a response rate of 
42.2%. The majority of respondents (81%) 
performed hip arthroplasty as part of their 
routine practice and the remainder did 
not despite registering an interest in hip 
surgery. Table 2 lists a summary of the 
following results. 

 Q1. Frequency of diagnosing 
patients with hip abductor tendon 
tears

The majority of surgeons chose to enter 
free text for this section. Ninety percent of 
respondents have diagnosed this problem, 
54% diagnose the condition up to once per 
month and 36% diagnose it frequently, 
defi ned as more than once per month. 
Ten percent have never diagnosed a hip 
abductor tendon tear.

Q2. Proportion of surgeons 
performing surgery for gluteus 
medius and minimus tears

Over half of respondents (59%) have 
performed repairs on either the gluteus 
medius or minimus tendon. The majority 

Figure 1: Diagram of hip abductor tendon including gluteus medius and minimus tendons (left), T2 MRI scan showing complete tears of 
gluteus medius and minimus (centre), and intraoperative fi ndings showing an undersurface tear of gluteus medius (right).
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Table 1: Items in hip abductor tendon tear survey. 

Subspecialty:

Q1.
How o� en do you diagnose a patient with hip abductor tendon tear? 

Q2.
Have you performed surgery for tears/avulsions of:
• Gluteus medius tendon
• Gluteus minimus tendon
If you answered yes for any of the above please proceed to question 3
If you answered no please proceed to question 4

Q3a.
What are your indications for surgical management? 
Q3b.
What operative technique(s) do you use for repair? 

Q4.
What are your reasons for not operating on patients with hip abductor tendon tears? 

Q5.
What materials/innovations are needed for you to better manage patients with hip abductor tendon 
tears? 

(57%) have performed repair of the gluteus 
medius tendon in the last 12 months and a 
signifi cant number (36%) performed gluteus 
minimus repairs in the last 12 months. 

Of the surgeons performing repairs, 67% 
were able to provide the numbers of proce-
dures performed per year. The average 
number of cases per year was 3.22. Of the 
surgeons performing repairs, 12% performed 
more than fi ve repairs per year, while 29% 
performed one or less repair per year. 

Q3a. Indications for surgical 
management

In the 51 surgeons who performed 
surgical repairs, many gave more than one 
answer for this question. The responses 
were counted cumulatively. Twenty 
surgeons (39%) stated that they performed 
repairs both pre- and post-hip arthroplasty, 
four (8%) stated that they performed repairs 
for incidental tears. The rest (53%) did not 
provide clarifi cation on their practice as 
related to tear classifi cation. 

Pain was the most common indication 
for repair (35%), followed by function loss/
weakness (29%), MRI evidence of tear with 
preserved muscle bulk (16%), failed conser-
vative therapy (13%), incidental fi ndings at 
the time of the primary or revision arthro-
plasty (6%) and bursitis (1%) as an indication 
for debridement and direct repair. 

Q3b. Surgical technique
In the 51 surgeons who performed surgery 

for either medius or minimus tears, seven 
surgical methods were reported. Tran-
sosseous repair through drill holes in the 
greater trochanter was the most common 
technique (41%), followed by using suture 
anchors to approximate tendon back to bone 
(37%). These were by far the most popular 
responses. The remaining surgical tech-
niques described direct side to side repair of 
the tendon only (6%), Z lengthenings of the 
iliotibial band (6%), augmenting the repair 
using Lars ligament and an Achilles bone 
block (6%), endoscopic repair (4%, with 
these surgeons also performing open repair 
via suture anchors), and direct repair of the 
gluteus medius with minimus release (2%). 

Q4. Reasons for not performing 
surgery

There were six reasons for not performing 
hip abductor tendon repair and these 
responses included surgeons that had 
never performed repair. The most common 
reason (33%) was concern regarding the 
poor quality of tissue resulting in a repair 
that would not heal. Following that, 24% of 
surgeons did not see hip abductor tendon 
tears as a signifi cant surgical problem. The 
remaining reasons in descending order; 
believing that conservative treatment had 
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similar outcomes (16%), concern whether 
surgery is benefi cial given an imperfectly 
defi ned clinical problem (15%), diffi  culties 
with post-operative care limiting surgical 
success (6%) and preferred referral of 
patients to colleagues (5%).

Q5. What is needed for better 
management of patients with hip 
abductor tendon tears

There were 81 responses for this question. 
Out of the positive responses, 26% stated 
that better tendon augments and fi xation 

methods would be useful, 23% advo-
cated for the advancement of biologicals 
to improve tendon regeneration and 11% 
believed that improved understanding of 
the problems (ie, classifi cation of tears and 
selection of patients for surgery) was critical 
to improving management. Four percent 
believed improved immobilisation following 
surgery was required while 2% advocated 
for the wider use of botox following repair 
to “rest” the muscles involved. Approxi-
mately one third of surgeons (33%) did not 
know what would improve management. 

Table 2: Summary of survey results. 

Survey respondents 86 42%

Performed hip arthroplasty 69 81%

Q1. Diagnosis hip abductor tendon tear 78 90%

Q2. Performed surgery for:
Gluteus medius tendon in the last 12 months
Gluteus minimus tendon in the last 12 months
Average number of gluteus medius or minimus repairs per year per surgeon
>5 repairs per year
<1 repair per year

49
31
3.22
6
15

57%
36%

12%
29%

Q3a. Indications for surgical management
Pain
Functional loss and/or weakness
MRI evidence of tear with preserved muscle bulk
Failed conservative therapy
Incidental tears
Bursitis

24
20
11
9
4
1

35%
29%
16%
13%
6%
1%

Q3b. Surgical technique
Transosseous repair through greater trochanter
Suture anchors to approximate tendon to bone
Direct side to side repair of tendon only
Z lengthenings of iliotibial band
Augmentation of repair with Lars ligament and/or Achilles bone block
Endoscopic repair
Direct repair of gluteus medius with minimus release

22
20
3
3
3
2
1

41%
37%
6%
6%
6%
4%
2%

Q4. Reasons for not performing surgery
Poor quality of tissue and concern repair would not heal
Unclear/undefined clinical problem
Conservative treatment has similar outcomes
Concern whether surgery is beneficial or not
Di� iculties with post-operative care limiting surgical success
Referral of patients to colleagues 

26
19
13
12
5
4

33%
24%
16%
15%
6%
5%

Q5. Requirements for better management of hip abductor tendon tears
Improved tendon augments and fixation methods
Advancement of biologicals to improve tendon regeneration
Improved understanding of the clinical problem
Immobilisation following surgery
Botox following repair to rest muscles
Do not know what will improve management 

21
19
9
3
2
27

26%
23%
11%
4%
2%
33%
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Discussion
 A nationwide survey on hip abductor 

tendon tears was performed to ascertain 
the level of recognition of this problem 
among New Zealand orthopaedic surgeons. 
To the authors’ knowledge this is the fi rst 
survey of hip abductor tendon tear diag-
nosis and management among orthopaedic 
surgeons. The response rate of 42.4% 
lies within the broad range of expected 
response rates for surveys administered to 
orthopaedic surgeons.11,12

Hip abductor tendon tears are increasingly 
recognised as a cause of lateral hip pain, 
gait instability and prosthetic joint dislo-
cations.5,6,13,14 While traditionally managed 
conservatively, surgical repair has been 
well reported in the literature since the 
1990s.1,15 A recent randomised control trial 
in Australia examined different conservative 
management options; load management 
education plus exercise, single corticosteroid 
injection and no treatment on a series of 204 
patients with hip abductor tendon tears.16

The study excluded patients with total hip 
arthroplasty and hip osteoarthritis which 
make up a signifi cant group of patients 
with hip abductor tendon tears. They did 
report an improvement in patient reported 
outcomes at eight and 52 weeks in the 
education and exercise group compared to 
both steroid injections and the control group. 

Operative management may be 
necessary in patients who do not achieve 
adequate improvement with conservative 
management or those with tears present at 
the time of total hip arthroplasty.10 In this 
survey, 59% of surgeons have performed 
surgical repair of hip abductor tendon 
tears. However, the number of surgeries 
performed per year is small with only 12% 
of surgeons surveyed performing more than 
fi ve repairs per year. 

The reluctance to perform repair centred 
on two main concerns. Firstly, achieving 
a strong repair in degenerative tendon 
is diffi  cult. Approximately one third of 
the surgeons had concerns regarding the 
lack of healing in suboptimal tissues. To 
overcome this, the surveyed surgeons used 
transosseous and suture-anchor based 
repair techniques. This refl ects the most 
commonly reported techniques in the 

literature.17–20 A small number of surgeons 
reported using LARS ligament augmenta-
tions, while none used tissue patches or 
biologics to supplement their repair. This 
is perhaps not surprising, as the use of 
biologics in the literature consist of small 
case series only.21 Half of all surgeons 
surveyed stated that novel materials and 
biologics are needed to improve the quality 
of healing and clinical outcomes. As such, 
further research in this area is required to 
identify such products and conduct high-
quality trials to prove effi  cacy. 

Secondly, the clinical problem and indi-
cations for treatment are unclear. The 
most common indication for surgery in 
this survey was pain, followed by func-
tional disability and MRI evidence of tears 
without muscle atrophy. These indications 
are similar to those proposed in the liter-
ature.17,22 However, the heterogeneity in 
which tendons are repaired refl ect the 
uncertainties around the clinical problem. 
The majority of surgeons reported repairing 
the gluteus medius and not the minimus, 
with one advocating for the release of 
gluteus minimus. Previous cadaveric and 
imaging studies have varied in their report 
of tear locations and morphologies, with 
a number reporting greater incidence of 
gluteus minimus tears.23–26 A better under-
standing of how tears originate and progress 
is required to guide surgical classifi cation 
and management. 

Finally, the optimal surgical approach to 
these patients is unclear. Seven different 
repair methods were reported by the 
surgeons in this survey. Only 2% of surgeons 
reported endoscopic repairs, despite 
increases in the incidence of arthroscopic 
surgery. Endoscopic repair may offer advan-
tages in repair with similar post-operative 
patient-reported outcomes and less compli-
cations compared with open repair.10

Hip abductor tendon tears were iden-
tifi ed as a pertinent clinical problem in this 
survey. An improvement in the fundamental 
pathological understanding of disease is 
required. Tissue engineering solutions 
such as tissue augments and biologics hold 
promise; however, high quality studies 
are required to validate their effi  cacy and 
applicability.
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Appropriateness of 
trimethoprim as empiric 
treatment for cystitis in 
15–55 year-old women: 

an audit
James E Ussher, Gary N McAuli� e, Juliet A Elvy, TRIME auditors, 

Arlo Upton

Cystitis is a common presentation in 
primary care. Uncomplicated cystitis 
is defi ned as occurring in females with 

a normal urinary tract. The most common 
cause of uncomplicated cystitis is Esche-
richia coli, with other Enterobacterales and 
Staphylococcus saprophyticus less common 
causes. Current bpacnz guidelines advise 
against the submission of a urine sample 

to the laboratory in uncomplicated cysti-
tis.1 Empiric treatment with trimethoprim 
or nitrofurantoin is recommended. Since 
November 2012, trimethoprim has also 
been available without a prescription from 
trained pharmacists.2

Increasing resistance to trimethoprim has 
been seen among E. coli isolated from urine 
samples at diagnostic laboratories. The 2016 

ABSTRACT
AIM: To assess whether trimethoprim remains an appropriate empiric treatment for uncomplicated cystitis 
in women 15–55 years old.

METHODS: General practitioners in Auckland, Nelson-Marlborough, Otago and Southland were invited 
to participate in this audit of current practice. Participating general practitioners were asked to submit 
urine to the laboratory for microscopy and culture from any woman aged 15–55 years presenting with 
uncomplicated cystitis. Urine samples submitted as part of the audit were identified by a “copy to” code. 
Data on laboratory results were extracted from the laboratory information system.

RESULTS: Data were collected from June 2016 to August 2018. Four hundred and eighty-one samples were 
submitted, of which 340 (70.7%) met the inclusion criteria of the audit. A urinary pathogen was identified 
in 181 (53.2%) specimens, of which 148 (81.8%) were E. coli, 13 (7.2%) other coliforms and 20 (11.0%) 
Staphylococcus saprophyticus. Of the E. coli isolates, 109 of 148 (73.6%, 95% CI 66.6–80.7) were susceptible 
to trimethoprim, 144 of 144 (100%, 95% CI 100–100) to nitrofurantoin and 143 of 148 (96.6%, 95% CI 
93.7–99.5) to cefalexin. Of the urinary pathogens, 139 of 185 (75.1%, 95% CI 68.9–81.4) were susceptible to 
trimethoprim, 164 of 177 tested (92.7%, 95% CI 88.8–96.5) to nitrofurantoin and 166 of 178 tested (93.3%, 
95% CI 89.6–96.9) to cefalexin. Overall, a uropathogen resistant to trimethoprim was detected in 13.5%, to 
nitrofurantoin in 3.8%, and to cefalexin in 3.5% of samples tested.

CONCLUSION: Similar rates of resistance to trimethoprim were seen in women 15–55 years old presenting 
with cystitis compared with unselected samples submitted from the general community. Given the high 
rates of resistance, trimethoprim is no longer appropriate as an empiric treatment option for cystitis in 
this group. Nitrofurantoin or cefalexin are appropriate alternative empiric treatment options. Given the 
current recommendation that a urine sample should not be submitted to the laboratory from women with 
uncomplicated cystitis, ongoing audits will be required to ensure that empiric treatment recommendations 
remain appropriate.
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antibiogram compiled by ESR from data 
from hospital and community laboratories 
found that 25.7% of urinary E. coli isolates 
were resistant to trimethoprim.3 However, if 
healthcare practitioners are following bpacnz

guidelines, this may represent an overes-
timate of the prevalence of resistance as 
the majority of urines tested would be from 
treatment failures or complicated urinary 
tract infections. 

To determine the true prevalence 
of trimethoprim resistance among E. 
coli causing uncomplicated cystitis, we 
performed culture and susceptibility testing 
on urine samples from women with uncom-
plicated cystitis. 

Methods
The audit was conducted from June 

2016 to August 2018. Initially community 
healthcare practitioners from Auckland 
and Dunedin were invited to participate 
in the audit with the aim of testing 300 
urine samples. Due to slow recruitment 
community healthcare practitioners 
from other parts of Otago, Southland and 
Nelson-Marlborough were invited to partic-
ipate in August 2017. In total, 38 healthcare 
practitioners from Otago and Southland, 
60 from Nelson and Marlborough, and 34 
from the Auckland region participated. 
Participating healthcare practitioners 
requested a urine sample for culture and 
susceptibility testing from any woman aged 
15–55 years presenting with uncompli-
cated cystitis. Samples were submitted to 
Southern Community Laboratories (Otago 
and Southland), MedLab South (Nelson 
and Marlborough), or Labtests (Auckland) 
for testing. To allow data extraction at the 
end of the audit, healthcare practitioners 
added a code (“TRIME”) to the request form 
in the “copy to” fi eld. Urine samples were 
processed following normal laboratory 
protocols, including selective culture on the 
basis of microscopy results at some sites 
(only cultured if >40 leukocytes at Labtests, 
>10 leukocytes at MedLab South, or >10 
leukocytes at Southern Community Labo-
ratories Dunedin) and direct susceptibility 
testing; these cut-offs are based on local 
evaluations which take into account the 
population and differences in automated 

microscopy platforms. Zone sizes were 
interpreted using European Committee 
on Antimicrobial Susceptibility Testing 
(EUCAST) breakpoints.4 All samples that 
underwent susceptibility testing were tested 
against trimethoprim, nitrofurantoin, amox-
icillin, cefalexin, amoxicillin-clavulanic acid
and cefpodoxime (to screen for extended 
spectrum β-lactamase, or ESBL, production). 
At MedLab South and Labtests, susceptibility 
to ciprofl oxacin was routinely tested, while 
at Southern Community Laboratories fl uoro-
quinolone susceptibility was only assessed 
if the isolate was resistant to fi rst-line 
antimicrobials. 

Descriptive statistics were calculated in 
Excel. 

The Health and Disability Ethics 
Committee (HDEC) secretariat determined 
that this was an audit of practice and did not 
require HDEC review.

Results
A total of 481 samples were received: 

135 samples (28.1%) from Auckland, 121 
(25.2%) from the Nelson region, 52 (10.8%) 
from Marlborough, 163 (33.9%) from Otago 
and 10 (2.1%) from Southland. Of these, 340 
(70.7%) were urine samples from females 
15–55 years old. Of the 141 (29.3%) that did 
not meet the inclusion criteria, seven were 
from males (5%), nine (6.4%) from females 
<15 years old, 120 (85.1%) from females >55 
years old, and fi ve (3.5%) were mislabeled, 
were from a urinary catheter or were not a 
urine sample. The proportion of samples that 
did not meet the inclusion criteria varied by 
area: 37 (27.4%) Auckland, 50 (41.3%) Nelson 
region, 14 (26.9%) Marlborough, 36 (22.1%) 
Otago, four (40%) Southland. 

The culture results of the 340 samples 
from 15–55 year-old females are shown in 
Table 1. Overall, a potential pathogen was 
isolated from 185 (54%) of specimens; of 
these, E. coli was reported from 148 (80%), 
other Enterobacterales from 13 (7.0%), S. 
saprophyticus from 20 (10.8%), and Entero-
coccus spp. from four (2.2%). Of note, 69 
(20.3%) of specimens were not cultured 
based on microscopic criteria and no signif-
icant growth was obtained from 43 (12.6%). 
The remainder of specimens had evidence of 
contamination (43; 12.6%). 
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The antimicrobial susceptibilities of E. 
coli isolates from 15–55 year old females are 
shown in Table 2. Overall, 109 of 148 isolates 
(73.6%, 95% CI 66.6–80.7) were susceptible 
to trimethoprim, 144 of 144 (100%, 95% CI 
100–100) were susceptible to nitrofurantoin, 
and 143 of 148 (96.6%, 95% CI 93.7–99.5) 
were susceptible to cefalexin; similar suscep-
tibility rates were seen among all E. coli 
isolated from urine from 15–55 year-old 
females from the community over the same 
period (Table 3). Only 4 of 147 (2.7%, 95% CI 
94.1–100) isolates were resistant to cefpo-
doxime and were confi rmed to produce 
an extended spectrum β-lactamase. Of 13 

other Enterobacterales, 11 of 13 (84.6%) 
were susceptible to trimethoprim and 11 
of 13 (84.6%) to cefalexin; testing was not 
performed against nitrofurantoin as no 
interpretative criteria were available. Of S. 
saprophyticus, 19 of 20 (95%) were suscep-
tible to trimethoprim, 18 of 18 (100%) to 
nitrofurantoin and 12 of 13 (92.3%) to 
amoxicillin (and hence to cefalexin). Of 
Enterococcus spp. two of two (100%) were 
susceptible to nitrofurantoin; testing was 
not performed against trimethoprim as 
activity is uncertain, nor against cefalexin as 
Enterococcus spp. are intrinsically resistant. 
Considering all urine samples submitted, and 

Table 2: Antimicrobial susceptibility of E. coli isolates.

SCL/MedLab South Labtests Total 

Antibiotic Susceptible Total 
tested

% susceptible Susceptible Total 
tested

% susceptible Susceptible Total 
tested

% susceptible 95% CI

Trimethoprim 79 107 73.8 30 41 73.2 109 148 73.6 66.6-80.7

Amoxicillin 70 107 65.4 23 41 56.1 93 148 62.8 55.1-70.6

Cefalexin 104 107 97.2 39 41 95.1 143 148 96.6 93.7-99.5

Amoxicillin-
clavulanic acid1

98 106 92.5 37 41 90.2 135 147 91.8 87.4-96.3

Nitrofurantoin 103 103 100.0 41 41 100.0 144 144 100.0 100-100

Ciprofloxacin 47 48 97.9 39 41 95.1 86 89 96.6 92.9-100

Cefpodoxidime 104 107 97.2 39 40 97.5 143 147 97.3 94.6-99.9

1Cystitis breakpoint.

Table 1: Urine culture result.

SCL/MedLab 
South

Labtests Total

Organism Number % Number % Number %

Escherichia coli 107 44.2 41 41.8 148 43.5

Coliform (Klebsiella, Enterobacter, Citrobacter, Serratia group) 8 3.3 2 2.0 10 2.9

Coliform (Proteus, Morganella, Providencia group) 1 0.4 2 2.0 3 0.9

Staphylococcus saprophyticus 16 6.6 4 4.1 20 5.9

Enterococcus spp. 3 1.2 1 1.0 4 1.2

Other (non-pathogen) 4 1.7 0 0.0 4 1.2

Mixed growth 28 11.6 11 11.2 39 11.5

No growth/no significant growth 35 14.5 8 8.2 43 12.6

Not cultured 40 16.5 29 29.6 69 20.3

TOTAL 242 98 340
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assuming that non-E. coli Enterobacterales 
are resistant to nitrofurantoin and Entero-
coccus spp. to trimethoprim and cefalexin, a 
uropathogen resistant to trimethoprim was 
detected in 13.5%, nitrofurantoin in 3.8%, 
and cefalexin in 3.5% of samples. 

 Discussion
In this audit we assessed the ongoing suit-

ability of trimethoprim as empiric treatment 
for uncomplicated cystitis in women aged 
15–55 years old. Overall, a pathogen was 
isolated from 53.2% of samples, with E. 
coli the most common pathogen (43.5% of 
all samples). The susceptibility of E. coli 
to trimethoprim was 73.6%. Therefore, 
trimethoprim is no longer a suitable empiric 
treatment for uncomplicated cystitis.

A signifi cant number of specimens (69 
(20.3%)) were not cultured due to insuf-
fi cient leukocytes seen on microscopy. 
Pyuria is a reliable marker of cystitis.5,6 The 
negative predictive value of sieving on the 
basis of microscopy has previously been 
established in each laboratory, is high, and 
is unlikely to lead to microscopy negative/
culture positive samples. In the absence of 
pyuria most samples would be expected to 
not grow an organism or to grow a skin/
faecal contaminant. Those without signif-
icant pyuria likely have an alternative 
diagnosis, such as urethral syndrome or 
interstitial cystitis.7 In addition, there was 
no signifi cant growth from 43 (12.6%) 
specimens and evidence of periurethral 
contamination in 43 (12.6%).

As expected, E. coli was the most 
common uropathogen isolated (81.8% of 
uropathogens), with S. saprophyticus the 
next most common (11.0%), and non-E. 
coli Enterobacterales less common (7.2%). 
Enterococcus spp. were rarely isolated 
(1.2%). This is consistent with previous 

studies, which have found E. coli to be the 
most common cause of uncomplicated 
cystitis.8,9 Other than S. saprophyticus, Gram 
positive bacteria are rarely pathogenic.8

Therefore, empiric antimicrobial treatment 
guidelines for uncomplicated cystitis should 
primarily consider the local antimicrobial 
susceptibility of E. coli isolates.

The proportion of E. coli isolates from 
women aged 15–55 years old with an 
uncomplicated cystitis that were susceptible 
to trimethoprim (73.6%, 95% CI 66.6–80.7) 
was similar to that of all E. coli isolates 
from the community over the same period 
(72.0%, 95% CI 71.6–72.4).10 This refutes the 
theory that the organisms isolated from 
this population differ in their susceptibility 
to antibiotics compared with the general 
population. This may be because many 
healthcare practitioners are following a test 
and treat approach rather than the bpacnz

guidelines. The Infectious Diseases Society 
of America (IDSA) guidelines for treatment 
of urinary tract infections recommend 
changing empiric therapy recommenda-
tions if the proportion of isolates that are 
resistant to the empiric antibiotic is greater 
than 20%.11 While many women with 
uncomplicated cystitis will resolve their 
symptoms without antibiotic treatment (or 
with treatment with an ineffective anti-
biotic), there is a higher symptom burden 
and rate of pyelonephritis in those managed 
symptomatically (2% vs 0.4% in a trial of 
ibuprofen vs fosfomycin).12 Susceptibility 
breakpoints for trimethoprim are set based 
upon the treatment of uncomplicated cystitis 
and resistant organisms would be expected 
to fail therapy.13 Furthermore, ongoing 
empiric usage of trimethoprim will provide 
a positive selection pressure for trimetho-
prim-resistant bacteria, especially in the gut, 
without benefi t. This audit confi rms that 

Table 3: Antimicrobial susceptibility of all E. coli isolates from urine samples from 15–55 year-old women submitted from the community 
over the period of the study.

SCL/MedLab South Labtests Total

Antibiotic Susceptible Total 
tested

% susceptible Susceptible Total 
tested

% susceptible Susceptible Total 
tested

% susceptible 95% CI

Trimethoprim 5,862 7,665 76.5 27,898 39,210 71.2 33,760 46,875 72.0 71.6–72.4

Cefalexin 7,493 7,669 97.7 37,215 39,224 94.9 44,708 46,893 95.3 95.1–95.5

Nitrofurantoin 6,854 6,913 99.1 38,998 39,223 99.4 45,852 46,136 99.4 99.3–99.4
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trimethoprim susceptibility among women 
aged 15–55 years old with an uncompli-
cated urinary tract infection is similar to 
laboratory data for all urines submitted to 
laboratories. Therefore, it should be recon-
sidered whether trimethoprim should 
continue to be recommended as fi rst line 
empiric option.

Alternative empiric treatment options 
include nitrofurantoin and cefalexin. The 
rate of susceptibility to nitrofurantoin and 
cefalexin in this audit was high (100% [95% 
CI 100–100] and 96.6% [95% CI 93.7–99.5] 
of E. coli and 92.7% [95% CI 88.8–96.5] and 
97% [95% CI 89.6–96.9] of all uropathogens 
respectively), consistent with local suscep-
tibility patterns.10 As EUCAST provides no 
interpretative criteria for nitrofurantoin 
susceptibility for non-E. coli Enterobac-
terales,14 they were considered resistant 
in this study. However, using CLSI inter-
pretative criteria, the 2017 Australian 
Group on Antimicrobial Resistance (AGAR) 
Gram-negative Sepsis Outcome Programme 
(GNSOP) reported that 89.4% of Entero-
bacter cloacae complex, 98.2% of Klebsiella 
oxytoca, and 76.9% of K. pneumoniae were 
susceptible to nitrofurantoin; Proteus mira-
bilis is considered intrinsically resistant.15

Therefore, in many instances nitrofurantoin 
may still be effective in the treatment of 
uncomplicated cystitis caused by non-E. coli 
Enterobacterales. Furthermore, non-E. coli 
Enterobacterales are uncommon causes of 
uncomplicated cystitis in this demographic 
group (7.0% of uropathogens isolated).
While the current preparations of nitro-
furantoin require dosing four times per 
day, twice daily preparations are available 

overseas but are unavailable currently in 
New Zealand. 

Of note our fi ndings were similar 
regardless of region despite variability 
in prevalence of multi-drug resistant 
organisms within New Zealand. These 
fi ndings support a national approach to a 
change in recommended empiric treatment.

A major limitation of this audit (which 
could be reduced in future audits) is that 
no clinical information was collected on 
patients, therefore it is not possible to 
determine if they met the criteria for an 
uncomplicated cystitis. Indeed, 29.3% of 
samples received did not meet the age and 
gender based inclusion criteria of the study, 
or were the wrong specimen type; therefore 
it is possible that a proportion of samples 
included in analysis were submitted from 
women who did not have uncomplicated 
cystitis. 

In conclusion, in this multi-region New 
Zealand audit, we have found high rates 
of resistance to trimethoprim among E. 
coli isolated from the urine of women 
aged 15–55 years old with uncomplicated 
cystitis. Therefore, trimethoprim can no 
longer be recommended as fi rst-line empiric 
treatment for uncomplicated cystitis in 
this patient group. Nitrofurantoin and 
cefalexin are better empiric treatment 
options; empiric treatment guidelines in 
some regions have already been changed as 
a result of this audit. A better tolerated twice 
daily nitrofurantoin preparation should 
be made available as a matter of priority. 
Ongoing audits should be conducted to 
determine the ongoing suitability of new 
empiric treatment recommendations. 
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Appendix
TRIME auditors

Deirdre Ahern (Lister Court Medical Centre), Anwar Alackal Ismail (Shorecare A&M 
Centre-Smales Farm), Glenn Anderson (Greenwood Health), Bruce Arroll (Greenstone 
Family Clinic), Glenda Barber (Stoke Medical Centre), Kae Bennetts (Stoke Medical Centre), 
Andre Bonny (Mapua Health Centre), Fiona Brow (Medplus Lake Road Family Medical), Ian 
Bryce (Scott Street Health), Frances Butler (Queens Park Medical Centre), Scott Cameron 
(Wairau Community Clinic), Joanne Cannon (Queenstown Medical Centre), Alessandra 
Caramello (Queenstown Medical Centre), Taisia Cech (Stoke Medical Centre), Jane Chalmers 
(Vercoe Brown Associates), Jing (Anna) Chen (Medplus Lake Road Family Medical), James 
Chisnall (Greenwood Health), Deon Claassens (George Street Medical), Jessica Cullen (Lister 
Court Medical Centre), Niall Curran (Queenstown Medical Centre), Thomas Currie (Stoke 
Medical Centre), Simon Davies (Queenstown Medical Centre), Kathleen Deacon (Queens 
Park Medical Centre), Roger Deacon (Queens Park Medical Centre), Layla Derweesh (Picton 
Medical Centre), David Dixon (Nelson East Family Medical Centre), Sharon Dooley (Inde-
pendent Midwife), Christopher Drury (Picton Medical Centre), Tim Ewer (Mapua Health 
Centre), Alice Faulkner (Nelson East Family Medical Centre), Margaret Gardener (Family 
Planning Dunedin), Guy Gardiner (Francis Street Medical), Rosland Gellatly (Scott Street 
Health), Susan Grindlay (Helensburgh Medical Centre), Martin Hadler (Medplus Lake 
Road Family Medical), Martin Hadler (Shorecare A&M Centre-Smales Farm), Matthew 
Hamilton (Albany Street Medical Centre and Otago University Student Health), Simone 
Hart (Queenstown Medical Centre), Gaylene Hastie (Queenstown Medical Centre), Norman 
Henley (Ellerslie Medical Centre), Thomas Herd (Medplus Lake Road Family Medical), 
Rebecca Higgins (Healthzone Institute For Sport & Health), Paul Hogg (Herne Bay Medical 
Centre), Michele Hollis (Medplus Lake Road Family Medical), David Hopcroft (Medplus 
Lake Road Family Medical), M Hossain (Stoke Medical Centre), Martin Hudson (Greenwood 
Health), Rachel Inder (Medplus Lake Road Family Medical), Alison Jenkin (Family Planning 
Dunedin), Marianne Kim (Medplus Lake Road Family Medical), Dinah Kohner (Nelson City 
Medical Centre), Julyan Lawry (Hobsonville Family Doctors), Anna Lehmann (Greenstone 
Family Clinic), Jean Lim (Medplus Lake Road Family Medical), Bruce Lintern (Picton Medical 
Centre), Chen Luo (Medplus Lake Road Family Medical), Sophie-Lee Mace (Greenwood 
Health), Emma Macfarlane (Family Planning Dunedin), Lindsay Macharg (Queenstown 
Medical Centre), Richard Macharg (Queenstown Medical Centre), Heidi Macrae (Medplus 
Lake Road Family Medical), Heidi Mayer (Greenwood Health), Joanne Mcclelland (George 
Street Medical), Anne Mcgregor (Helensburgh Medical Centre), Lisa Mcilwraith (Mapua 
Health Centre), David Mckay (Helensburgh Medical Centre), Paul Mclaughlin (Stoke Medical 
Centre), Mary Mcwatters (Francis Street Medical), Torrance Richardmerkle (Hobsonville 
Family Doctors), Kirsty Moore (Greenwood Health), Ruth Moore (Francis Street Medical), 
Deborah Morris (Greenwood Health), Philip Morris (Lister Court Medical Centre), Fiona 
Morrison (Amity Health Centre and Otago Polytechnic Student Health), Jennifer Naper 
(Nelson East Family Medical Centre), Kylie Osborne (Nelson East Family Medical Centre), 
Mele Paea (Turuki Health Care-Mangere), Sarah Perano (Picton Medical Centre), Tim Phillips 
(Mapua Health Centre), Simon Phillips (Stoke Medical Centre), Colette Pienaar (Greenwood 
Health), Geraldine Poynter (St Heliers Health Centre), Anna Riddiford (Nelson East Family 
Medical Centre), Rachel Robertson (Queenstown Medical Centre), Rachel Rowlands (White 
Cross Lunn Ave), Victoria Samuels (Scott Street Health), Jocelyn Sangster (Greenwood 
Health), Jon Scott (Central Medical), Elizabeth Scott (Fiordland Medical Practice and Titoki 
Medical), Jan Shapcott (Wairau Community Clinic), Joanne Shooter (Hobsonville Family 
Doctors), Annie Si (Medplus Lake Road Family Medical), Sara Simmons (Picton Medical 
Centre), Milne Simpson (Queenstown Medical Centre), Jann Singer (Hobsonville Family 
Doctors), Elinor Slater (Queenstown Medical Centre), Kathryn Smith (Queenstown Medical 
Centre), Richard Smithers (Picton Medical Centre), Sonja Sparrow (Queenstown Medical 
Centre), Kirsty Stewart (Stoke Medical Centre), Alannah Stockwell (Nelson Family Medicine), 
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Beng (Steven) Tan (Orakei Health Services Limited), Audrey Thorpe (North Harbour Medical 
Centre), Catrina Traini (Redwoodtown Doctors), Caroline Tucker (Medplus Lake Road Family 
Medical and Shorecare A&M Centre-Smales Farm), Rhondda Turner (Scott Street Health), 
Richard Van Gelder-Horgan (Mapua Health Centre and Stoke Medical Centre), Nicola Van 
Gelder-Horgan (Stoke Medical Centre), James Vause (Redwoodtown Doctors), Catherine 
Vercammen (Greenwood Health), Georgina Walton (Scott Street Health), Eric Wegener 
(Lister Court Medical Centre), Glenys Weir (Gore Medical Centre), Philip White (Amity 
Health Centre), Neil Whittaker (Nelson East Family Medical Centre), Debra Wilson (Gore 
Medical Centre), Craig Wilson (Maori Hill Clinic), Douglas Winter (Epsom Medical Care), 
Rebecca Wire (Queenstown Medical Centre), Katila Withanapathirana (Three Kings Accident 
and Medical Clinic), Jocelyn Wood (Nelson East Family Medical Centre), Elizabeth Wood 
(Mapua Health Centre), Caroline Wright (Nelson City Medical Centre), Tzu-Chieh (Wendy) Yu 
(Takanini Urgent Care), Mohamed Zafarulla (Stoke Medical Centre), Dunedin Urgent Doctors 
& Accident Centre.
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Chronic hepatitis B 
infection—an unmet medical 

need in New Zealand 
35 years a� er universal 

neonatal vaccination
Erin Horsfall, Ed Gane, Ahmad Anwar, Chris Moyes, Alex Lampen-Smith, 

Susan Hay, Chris Cunningham

Chronic hepatitis B virus (HBV) infection 
is a recognised global health priority 
and in 2016 the World Health Organ-

isation (WHO) adopted the fi rst-ever global 
hepatitis strategy to eliminate viral hepati-
tis as a public health threat by 2030.1 New 
Zealand is one of the 196 Member States to 
adopt the WHO strategy and a draft Nation-
al Hepatitis B Plan has been developed by 
The Hepatitis Foundation of New Zealand 
(HFNZ) to support a national strategic ap-
proach. HFNZ is a Ministry of Health-funded 
non-governmental organisation (NGO) that 
provides a freely accessible, communi-
ty-based surveillance programme, ensuring 
timely linkage to appropriate primary and 
secondary care without stigmatisation.

An estimated 240 million people 
worldwide have chronic HBV infection, 
with high endemicity in the Asia-Pacifi c and 
sub-Saharan regions.2 Up to 40% of those 
with chronic HBV infection will develop 
infl ammation and fi brosis in the liver, 
which without lifelong antiviral therapy, 
will progress to cirrhosis and the subse-
quent complications of, liver failure and 
hepatocellular carcinoma (HCC). Chronic 
HBV infection accounts for more than 80% 
of cases of HCC and more than 50% of liver 
transplant in the Asia-Pacifi c region.3

Chronic HBV infection is defi ned as 
serum HBsAg persistence for more than 
six months. The natural history of chronic 
HBV infection can be divided into four 
distinct phases of infection based on hepa-
titis B e-antigen (HBeAg) status, HBV DNA 

level, alanine aminotransferase (ALT) 
level and the presence or absence of liver 
infl ammation.4

Recruitment into long-term moni-
toring improves survival for individuals 
with chronic HBV infection through early 
detection and management of complications 
such as chronic hepatitis B (CHB) and HCC.5

All patients should have regular monitoring 
of serum ALT and HBV DNA level for CHB, 
at which point therapy to suppress HBV 
replication with nucleos(t)ide analogues may 
be commenced in order to prevent disease 
progression and reduce the risk of HCC.4,5

HCC surveillance is recommended to identify 
HCC at an earlier stage when curative 
options are still available. Six-monthly 
measurement of serum alpha-fetoprotein 
(AFP) and ultrasound (USS) is recommended 
in patients with chronic HBV infection at 
higher risk for HCC.4,6

A New Zealand study demonstrated that 
patients who present late with advanced 
HBV-related HCC are more likely to have 
undiagnosed chronic HBV infection, or have 
known HBV but not receiving/or receiving 
suboptimal HCC surveillance. Those who 
receive optimal HCC surveillance survive 
longer and are more likely to be treated 
with transarterial chemoembolisation 
(TACE).7,8 The burden of disease for chronic 
HBV infection is unevenly distributed in 
New Zealand, accounting for over 50% of 
liver disease mortality in Māori, Pacifi c 
and Asian people, compared to only 10% in 
Europeans.9  
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The New Zealand Hepatitis B Screening 
Programme was conducted between 1999 
and 2002, performing community-based 
screening for HBsAg and anti-HBs, targeting 
at-risk populations (Māori, Pacifi c and 
Asian). Screening was limited to individuals 
over the age of 15 (born prior to universal 
neonatal vaccination) living in the North 
Island. The Northern Region Hepatitis 
Consortium was responsible for screening 
and follow up of people in the Auckland 
and Northland regions, with the Hepatitis 
Foundation conducting screening and follow 
up for all other regions of the North Island. 
Approximately one-third of the target popu-
lation was screened, of which 87% were 
Māori, Pacifi c or Asian. Among the target 
groups, coverage for Māori, Pacifi c and 
Asian were 28%, 35% and 20%, respectively. 
HBsAg prevalence results by ethnicity were 
Māori (5.6%), Pacifi c (7.3%) and Asian (6.2%) 
with prevalence varying within ethnic 
groups according to region and country of 
origin. For Asian ethnicity, HBsAg preva-
lence varied signifi cantly between Chinese, 
South East Asian and Indian with 8.9%, 
8.1% and 0.6%, respectively. Although New 
Zealand Europeans were not specifi cally 
targeted, they have an estimated prevalence 
rate of 1% (higher than in Australia, Europe 
and North America).10 This study provides 
the largest and most comprehensive preva-
lence data for New Zealand’s at-risk chronic 
HBV infected population to date.

Social determinants of health play an 
important role in the health outcomes of 
individuals and groups, including different 
ethnic groups. Indexes of deprivation 
have been used to demonstrate the rela-
tionship between health outcomes and 
socioeconomic deprivation; higher levels of 
deprivation are associated with increased 
rates of many diseases and higher mortality 
rates.11 Māori and Pacifi c people are more 
likely to live in deprived areas; they have 
higher all-cause mortality rates across all 
age-groups associated with disparities in 
socioeconomic position compared with 
European/Other ethnic groups in New 
Zealand. Reducing social inequalities in 
the health of New Zealanders remains an 
important ongoing challenge.12

The aims of this study are to: 
• Estimate the number of HBV-infected 

individuals living in New Zealand 

• Describe the recruited HFNZ surveil-
lance population by demographics, 
including socioeconomic deprivation 
and regional distribution, virologic 
and clinical characteristics 

Methods
The chronic HBV prevalence for each 

ethnic group was derived directly from 
the results of the New Zealand Hepatitis B 
Screening Programme. These were Māori 
(5.6%), Pacifi c Island (7.3%), Asian (8.9%) 
and Other (2.8%), with Asian comprising 
only Chinese and South East Asian. A lower 
prevalence for European (0.5%) was used as 
HBsAg prevalence varies by region within 
ethnic groups, and the South Island has a 
large proportion of New Zealand Europeans, 
in order to minimise over-estimation of the 
South Island chronic HBV infected popu-
lation.10 The unvaccinated population was 
estimated from population data, stratifi ed 
by the 20 DHBs, sourced directly from the 
publicly available 2018 New Zealand Census. 
The estimated unvaccinated population for 
the Māori and European ethnic groups was 
defi ned as those aged 30 years and older, 
as universal infant HBV vaccination was 
introduced in New Zealand in 1988.10 A 
wider age distribution of those aged 20 years 
and older was used to defi ne the unvacci-
nated population in the Pacifi c Islander, 
Asian and Other ethnic groups. This was 
due to assumptions made with expert 
guidance and review of the literature, which 
confi rmed universal infant vaccination was 
variably introduced later in the Asia-Pa-
cifi c region.13,14 The overall HBV-infected 
population of New Zealand was estimated 
by applying the prevalence of chronic HBV 
to the estimated unvaccinated population 
for each ethnic group. HBV prevalence 
according to DHB was estimated by dividing 
the estimated total number of chronic HBV 
cases by the 2018 total resident population 
(sourced from 2018 New Zealand Census).

A retrospective review of the HFNZ elec-
tronic surveillance database was performed 
to characterise the known chronic HBV 
infected population under active follow up 
as at October 2019. Data was collected by 
reviewing medical records on the HFNZ 
database, including gender, age, ethnicity, 
district health board (DHB) and nucleos(t)
ide medication use. The most recent results 
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were collected for HBeAg status, ALT, and if 
available HBV DNA viral load, liver stiffness 
measurements (by either FibroScan or 
Shear Wave), body mass index (BMI) and 
diagnosis of diabetes. When results for ALT, 
HBV DNA level and HBeAg status were all 
collected for a patient, they were grouped 
into one of the four EASL-defi ned phases of 
chronic HBV infection.4 An elevated ALT was 
defi ned ≥45 U/L, according to local labo-
ratory cut-off values. 

Phase 1: HBeAg positive chronic infection, 
defi ned as HBeAg detectable, HBV DNA 
>2,000IU/ml, ALT normal. 

Phase 2: HBeAg positive chronic hepa-
titis, defi ned as HBeAg detectable, HBV DNA 
>2,000IU/ml, ALT elevated. 

Phase 3: HBeAg negative chronic infection, 
defi ned as HBeAg not detectable, HBV DNA 
<2,000IU/ml, ALT normal or elevated. 

Phase 4: HBeAg negative chronic hepatitis, 
defi ned as HBeAg not detectable, HBV DNA 
>2,000IU/ml, ALT elevated.

The New Zealand Deprivation 2018 
(NZDep2018) index of socioeconomic depri-
vation was applied to patient’s current 
address to estimate the relative socioeco-
nomic deprivation of the small area each 
patient resides in. NZDep2018 incorporates 
nine 2018 census variables that represent 
eight deprivation dimensions, providing a 
deprivation score for each mesh block in 
New Zealand. A mesh block is the smallest 
geographical area for which statistical 
data is collected by Statistics New Zealand. 
NZDep2018 categorises deprivation scores 
into deciles represented by ordinal scale 
1 to 10. Decile 10 indicates that the mesh 

block is in the most deprived 10 percent 
of areas while decile 1 represents a mesh 
block in the least deprived 10 percent areas 
of New Zealand.11

Results
In 2018, an estimated 93,600 New 

Zealanders were living with chronic HBV 
infection, representing approximately 2% 
of the total population. Table 1 shows the 
estimated unvaccinated population, preva-
lence used and number with chronic HBV 
infection according to ethnic group. The 
distribution of patients estimated to be 
living with chronic HBV infection varied 
considerably across DHBs and regions 
(Figure 1a), highest in Counties Manukau 
(19.6%) and lowest in West Coast (0.3%). 
More than half (51%) reside in the Auckland 
region compared with the entire South 
Island accounting for just over 15%.  The 
estimated HBV prevalence according to 
DHB showed a similar trend with Counties 
Manukau highest (3.4%) compared with less 
than 1% in both South Canterbury and West 
Coast (Figure 1b). Asian (49%), Māori (20%) 
and Pacifi c Island (17%) ethnicity groups 
account for the majority of chronic HBV in 
New Zealand (Figure 2). 

In November 2019, a total of 17,784 New 
Zealanders with chronic HBV have been 
recruited into the nat ional surveillance 
programme, representing just 19% of the 
estimated total HBV population of New 
Zealand. Fifty-four percent of individuals 
recruited into the surveillance programme 
live in Auckland, while less than 3% live 
in the South Island. CMDHB holds 20% 
of the total HBV population and accounts 

Table 1: Estimated unvaccinated and chronic HBV infected population by ethnicity in 2018. 

Ethnicity (Estimated 
unvaccinated age group)

Estimated number 
unvaccinated 

Chronic HBV 
infection 
prevalence (%)

Estimated number 
with chronic HBV 
infection

Māori (≥30 years) 333,906 5.6 18,699

Pacific Islander (≥20 years) 215,238 7.3 15,712

Asian (≥20 years) 519,930 8.9 46,274

European (≥ 30 years) 2,069,856 0.5 10,349

Other (≥20 years) 91,956 2.8 2,575

New Zealand total 3,230,886 93,609
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Figure 1a: Estimated total New Zealand HBV population versus recruited HFNZ HBV population by district health board.

Figure 1b: Estimated HBV prevalence according to district health board.

ARTICLE



74 NZMJ 31 July 2020, Vol 133 No 1519
ISSN 1175-8716                 © NZMA
www.nzma.org.nz/journal

Figure 2: Estimated total New Zealand HBV population versus recruited HFNZ HBV population by ethnicity.

Figure 3: HFNZ population HBeAg status by age.
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Figure 4: Distribution of HFNZ population by EASL HBV phases of infection.

Figure 5: Distribution of HFNZ population by relative socioeconomic deprivation.
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for 25% of those on the HFNZ surveillance 
programme. In comparison the combined 
four South Island DHBs holds 15% of the 
total HBV population, but accounts for 
only 3% of those on the HFNZ surveillance 
programme (Figure 1a). 

Analysing HFNZ’s surveillance database, 
15,290 individuals are primarily followed 
up by HFNZ and 2,492 under the care of 
specialists. The largest source of patient 
recruitment onto the surveillance database 
is from general practitioner referrals (38%), 
while 30% were originally recruited from 
the New Zealand Hepatitis B Screening 
Programme. The median age of patients 
was 49 years with a slight male predom-
inance (53%). The recruited population 
showed a similar distribution to the overall 
infected population of New Zealand with 
55% living in the Auckland region. Minority 
ethnic groups account for majority (89%) 
of patients recruited to HFNZ; Asian 34%, 
Māori 33%, Pacifi c 22%. Chinese make up 
63% of Asians and Tongan make up 43% of 
the Pacifi c Islanders.

All patients had HBeAg status results 
available; Figure 3 demonstrates the rela-
tionship between age and HBeAg status. 
Forty percent (n=7,352) of patients on 
the database had had an HBV DNA level 
performed in the past, majority (71%) of 
patients were classifi ed into phase III, HBeAg 
negative chronic HBV infection (Figure 4). 
Of the 2,458 patients who had liver stiffness 
measurement results available, the vast 
majority (75%) had minimal fi brosis, 9% had 
moderate fi brosis and 10% severe fi brosis 
based on the measured kPa. Only 25% of 
patients had a BMI documented, however 
the average of BMI did increase with a 
higher kPa. Documentation of diabetes in 
these patients was incomplete and unable to 
be analysed. 

16,677 patients had a current address 
available to calculate socioeconomic depri-
vation. More than one quarter (27%) of 
patients live in the most deprived areas 
(decile 10) of New Zealand (Figure 5); when 
stratifi ed by ethnicity the median deprivation 
was highest in Pacifi c and Māori (decile 9) 
and lowest in Asian (decile 5) (Figure 6).

Figure 6: Socioeconomic deprivation of HFNZ population by ethnicity.
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Discussion 
This st udy suggests a high prevalence of 

chronic HBV infection within at-risk ethnic 
groups within New Zealand, which previous 
literature has shown is associated with high 
rates of hepatocellular carcinoma, liver 
transplantation and liver-related death. The 
morbidity and mortality associated with 
HBV-related complications can be reduced 
by earlier detection through regular surveil-
lance.  Unfortunately, less than 20% of New 
Zealanders living with chronic HBV infection 
have been recruited into the state-funded 
community-based national surveillance 
programme, refl ecting low awareness and 
under diagnosis.7,8

The prevalence of chronic HBV infection 
varies across New Zealand refl ecting differ-
ences in ethnic diversity (Figure 1b). Over 
half of all New Zealanders estimated to 
have HBV are living in just three of the 20 
DHBs (Auckland, Waitemata and Counties 
Manukau), while only 15% live in the South 
Island. This geographic and ethnicity data 
can be used to target these areas of high 
burden with the potential to maximise the 
impact of screening and improvements in 
diagnosis.

Only one-fi fth of the HBV population is 
under the care of the national surveillance 
programme. Although this study is unable to 
determine how many patients are diagnosed 
and under surveillance by their general 
practitioner (GP) or local specialist, New 
Zealand data has shown that in patients who 
presented with advanced HBV-related HCC, 
almost 40% were not aware of their HBV 
status at the time,7 suggesting that there is 
almost certainly a signifi cant proportion of 
patients who are living with undiagnosed 
HBV in New Zealand. Combining the preva-
lence analysis with the recruited population 
data will identify those regions with higher 
prevalence and low recruitment uptake, 
including Counties Manukau, Auckland, 
Waitemata and Canterbury. Prioritising 
delivery of healthcare resources to these 
regions would maximise the benefi t of educa-
tional and targeted screening campaigns.

The lowest proportion of the infected 
population that were recruited to the 
national surveillance programme were 
in the South Island (3%). In comparison, 
the Auckland region accounted for 54% of 

HFNZ’s recruited population. This refl ects 
the impact of recruitment from the New 
Zealand Hepatitis B Screening Programme, 
higher prevalence of disease and current 
location of the HFNZ headquarters, although 
suggests geographic variation in access to 
hepatitis B surveillance. 

The large proportion of Asian (34%), Māori 
(33%) and Pacifi c (22%) people recruited 
to HFNZ and undergoing active surveil-
lance, aligns with WHO recommendations 
on delivering for equity by targeting popu-
lations that are vulnerable, at risk and 
affected. In New Zealand, HBV-related HCC 
disproportionately affects minority ethnic 
groups with the incidence of HBV-related 
HCC highest in Māori, Pacifi c and Asian 
men,7 with chronic HBV infection accounting 
for more than 50% of liver disease mortality 
in Māori and Pacifi c people.9

The high level of deprivation in the 
recruited HBV population, with Māori and 
Pacifi c people disproportionately affected, 
highlights the importance of HFNZ’s role in 
the community. Those living in areas more 
socioeconomically deprived experience 
worse overall health outcomes than people 
living in areas that are the least deprived.15

Although area-based deprivation should not 
be applied to individuals, the use of mesh 
blocks diminishes the extent of measurement 
error, strengthening the observed asso-
ciations between socioeconomic position 
and health outcomes.11 Improved access to 
primary healthcare services and providing 
care in the community is part of the New 
Zealand Health Strategy’s goal to reduce 
health inequities to improve health outcomes 
in New Zealanders.15

The age distribution of the recruited popu-
lation showed just a small proportion (3%) of 
patients under the age of 30, demonstrating 
the success of the infant immunisation 
programme implemented in 1988.16 The 
older median age is most likely the result 
of a cohort effect rather than refl ecting 
new infections later in life. Immunisation 
remains the most cost-effective intervention 
for the prevention of HBV globally.1

The older age associated with HBeAg loss 
is consistent with previous data showing 
HBeAg seroconversion occurring at an 
earlier age in a similar cohort of patients. 
Māori have predominantly HBV genotype D 
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which is associated with earlier HBeAg sero-
conversion than other genotypes.17 A low 
proportion (40%) of patients had HBV DNA 
level results, with majority (71%) classifi ed 
into HBeAg negative chronic HBV infection. 
There were low numbers for documented 
BMI and liver stiffness measurement; 
however, it was noted that increased BMI 
was associated with increased kPa, aligning 
with the known interpretation limitations of 
liver stiffness measurements in obese indi-
viduals. These fi ndings have identifi ed areas 
for improvement in data collection for the 
surveillance database, with suggestions to 
ensure HBV DNA levels are performed in all 
patients and encourage more thorough data 
collection including comorbidities such as 
diabetes and BMI due to the important asso-
ciation with poor liver disease outcomes.4,6  

Weaknesses for this study include that it 
is a descriptive analysis dependent on the 
collection of data from a database where 
information has been manually entered, 
subject to inaccuracies and inconsistencies.  

The calculation of national, regional and 
ethnicity unvaccinated population size 
and HBV prevalence are based on assump-
tions made from the 2018 New Zealand 
Census, access to HBV vaccination across 
the Asia-Pacifi c region and the New Zealand 
Hepatitis B Screening Programme. These 
factors may over or underestimate the true 
prevalence of disease in New Zealand.

Strengths of this study are that it provides 
necessary data on chronic HBV burden in 
New Zealand, required to leverage much-
needed political commitment, create 
awareness and advocate for action and 
resources. It identifi es target regions 
and ethnic groups for future screening 
programmes, or for opportunistic screening 
by general practitioners, to achieve the 
greatest impact, and improve outcomes. 

A partnership approach will be central to 
the success of making any progress towards 
elimination of hepatitis B in New Zealand. 
This includes a broad range of partners 

from government, primary, secondary, and 
tertiary care and NGO. Strategies should 
include government endorsement of the HBV 
surveillance programme and support for 
increased opportunistic HBV screening of all 
Māori, Asian and Pacifi c Islanders over the 
age of 35 years. Educational campaigns could 
be facilitated by HFNZ for primary care 
providers, as well as by community groups 
such as The Asian Network Incorporated 
(TANI), Pasifi ka and Māori Health Outreach 
Services who engage directly with at risk 
populations in order to reduce language 
and cultural barriers to care. Relaunching a 
National Hepatitis B Screening Programme 
for all Māori, Asian and Pacifi c adults could 
be considered given that the target popu-
lation today would be much smaller than 
in the 2000 Programme, given that almost 
200,000 Māori, Asian and Pacifi c adults 
were tested and in 2020, the threshold for 
inclusion has increased from 15 years to 
35 years of age thanks to the success of 
universal neonatal vaccination. However, 
this would still be a signifi cant investment. 

Conclusion
Although New Zealand is a high-income 

country with fi rst-world healthcare, it has a 
rising morbidity, mortality and cost burden 
from endemic chronic HBV infection. 
Almost half of all New Zealanders living 
with chronic HBV infection remain undiag-
nosed. As a direct result, almost half of all 
HBV-related HCC are diagnosed late when 
curative intervention is no longer possible 
and outcome poor. This highlights the need 
for improved rates of HBV diagnosis, better 
follow-up of those infected, and the impor-
tance of optimal HCC surveillance. 

Because HBV-related HCC disproportion-
ately affects New Zealand Māori, Pacifi c 
and Asians, including many culturally 
and linguistically diverse communities, a 
National HBV Action Plan would reduce 
health inequalities and improve outcomes 
for all New Zealanders living with chronic 
hepatitis B.
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An understanding of 
discordant SARS-CoV-2 test 

results: an examination of the 
data from a central Auckland 

laboratory
Shivani Fox-Lewis, Sharmini Muttaiyah, Fahimeh Rahnama, Gary McAuli� e, 

Sally Roberts

SARS-CoV-2 is the causative agent of 
Coronavirus Disease 2019 (COVID-19). 
The SARS-CoV-2 pandemic has infected 

over seven million people worldwide (data 
accessed on 8 June), with 1,504 cases in New 
Zealand.1 Essential to halting the spread of 
SARS-CoV-2 has been the early detection and 
isolation of cases.2,3 This is possible due to 
timely and reliable diagnostic testing.

Real time reverse transcription poly-
merase chain reaction (RT-PCR) for 
SARS-CoV-2 gene targets is the preferred 
test for diagnosing acute infection.3,4 The 
RT-PCR SARS-CoV-2 test was not extensively 
validated prior to widespread use, due to 
the urgent need for rapid deployment of 
a diagnostic test for COVID-19. As a conse-
quence, the diagnostic performance of the 
test including the diagnostic sensitivity and 

specifi city has not been well defi ned.5 In 
contrast, the analytical sensitivity of the 
RT-PCR test has been established (limit of 
detection 500 copies per reaction or lower), 
and is comparable across the assay protocols 
and gene targets most commonly used 
worldwide.6 The analytical sensitivity of the 
in house SARS-CoV-2 RT-PCR assay at the 
LabPlus Virology laboratory, Auckland City 
Hospital, is 10 copies per reaction. 

Analytical sensitivity describes the 
smallest quantity of a target detectable by 
a test. Diagnostic sensitivity is the ability 
of a test to detect persons with the disease, 
for which a comparator test is required.7

Currently for SARS-CoV-2, RT-PCR is the 
recommended test and therefore diagnostic 
sensitivity is diffi  cult to establish.3

ABSTRACT 
AIM: The diagnostic sensitivity of the SARS-CoV-2 real time reverse transcription polymerase chain reaction 
(RT-PCR) test has not been determined. This has led to a degree of uncertainty in the interpretation of 
results, particularly in patients tested repeatedly. The aim of this study was to explore the characteristics of 
patients who initially tested negative, and subsequently tested positive for SARS-CoV-2.

METHODS: This retrospective observational study utilised data from the LabPlus Virology laboratory, 
Auckland City Hospital, to identify cases (hospital and community) with initial negative and subsequent 
positive SARS-CoV-2 RT-PCR results. Their clinical and laboratory characteristics were summarised. 

RESULTS: From 1 February to 13 April a total of 20,089 samples were received for SARS-CoV-2 testing. Of 
2,011 samples from patients with multiple tests, 25 samples were positive. Nine samples were from patients 
who initially tested negative then tested positive. Reasons for the initial negative test results, which were 
all from upper respiratory tract samples, included pre-symptomatic presentation or late presentation. All 
patients had significant risk factors and ongoing or evolving symptoms, which warranted repeat testing.

CONCLUSION: Few patients had discordant test results for SARS-CoV-2 RT-PCR. For patients who have a 
significant risk factor and a negative test result, repeat testing should be performed.
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There are case reports of patients who 
were tested multiple times for SARS-CoV-2 
with discordant negative/positive results.8–10

Fang et al report 15 patients who had 
radiological changes on chest computerised 
tomography but initial negative RT-PCR 
tests, although the details of sample type and 
symptoms for these patients are not clear.11

Arons et al conducted point prevalence 
surveys seven days apart with residents of 
nursing care facilities. Upper respiratory 
tract samples were collected; 24 out of 76 
residents tested negative initially then 
positive seven days later.12 West et al spec-
ulate on the potential impact of the falsely 
reassuring interpretation of negative results, 
depending on varying scenarios of SARS-
CoV-2 prevalence and extent of testing.13

This uncertainty has led to a call for clear 
and accurate test interpretation.13

At time of writing, in New Zealand the 
focus remains on ensuring widespread 
community testing of symptomatic people 
and targeted sentinel surveillance of 
asymptomatic people to detect low-level 
community transmission. For this reason, it 
is essential to understand the various factors 
that could lead to a negative SARS-CoV-2 test 
result in an individual who subsequently 
tests positive for the virus. This information 
can then be used to support both diagnostic 
algorithms and public health investigations 
in high-risk settings.

This retrospective observational study 
aims to describe the characteristics of 
patients who initially tested RT-PCR negative 
before testing positive for SARS-CoV-2. 

Method
Setting

This study was conducted at the LabPlus 
Virology laboratory, Auckland City Hospital. 
The laboratory processes hospital and 
community samples (from general practice 
and community-based assessment centres) 
for SARS-CoV-2.

The RT-PCR test uses primers and probes 
specifi c for the envelope protein gene (E 
gene) of SARS-CoV-2, based on the protocol 
published by Charité Virology, Berlin.14

Data collection
A database search of routinely collected 

laboratory data was conducted. Samples 
registered for the SARS-CoV-2 test from 

1 February 2020 to 13 April 2020 were 
included. Data collected included the 
national hospital index number, age, gender, 
sample type, location of sample collection, 
date of collection and test result. Patients 
who had more than one sample tested, with 
at least one positive result were identifi ed. 
Further information was sought for patients 
who had a negative test result followed by a 
positive result. 

Information on whether the case was 
a close or causal contact was obtained 
from the Auckland Regional Public Health 
referral form, according to the Ministry 
of Health contact tracing defi nitions.15 The 
clinical records and public health contact 
tracing records were reviewed to provide 
details about the timing and nature of the 
symptoms at the time of each specimen 
collection. Swabs were listed as nasopha-
ryngeal, throat or upper respiratory tract 
(URT) if not differentiated further. The cycle 
threshold (CT) value for positive samples 
was obtained from laboratory records. The 
CT value is the point at which the expo-
nential amplifi cation of a gene target crosses 
a threshold value in the RT-PCR reaction. A 
high CT value occurs when there is a small 
amount of the gene target in the initial 
sample (ie, low viral load). 

Data analysis
Anonymised data were used for analysis. 

Data analysis was conducted using Microsoft 
Excel (Microsoft Offi  ce 2010).

Ethics
This study received exemption from ethics 

review from the Auckland District Health 
Board Research Offi  ce.

Results
During the study period 20,089 samples 

were received for SARS-CoV-2 testing (Figure 
1). There were 2,011 (10%) samples from 
patients who had been tested more than 
once. Roughly half of these (979, 49%) were 
multiple samples sent on the same day, 
whereas the remaining 1,032 (51%) were 
multiple samples sent on different days. 
There were 25 (1.2%) samples that had at 
least one positive result among the samples 
sent for that patient. Of these, nine (36%) 
were from patients who initially tested 
negative and subsequently positive for 
SARS-CoV-2.
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The three indeterminate samples produced 
inconclusive low take-off signals late in the 
RT-PCR reaction. They were reported as inde-
terminate with a comment asking for another 
sample to be sent for testing. 

Further data were collected on the nine 
patients who initially tested negative and 
subsequently tested positive. These data are 
summarised in Table 1.

Where available, the clinical details for 
the fi rst and second sample for each patient 
have been provided. Where the site of an 
upper respiratory tract specimen was not 
clearly labelled as nasopharyngeal or oropha-
ryngeal, the sample type has been recorded 
as an upper respiratory tract (URT) swab.

Cases 1 and 2 were admitted to hospital 
due to COVID-19, with features of lower 

Figure 1: Number of samples tested by RT-PCR for SARS-CoV-2 from 1 February to 13 April.
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respiratory tract infection (both had 
chest x-ray abnormalities consistent with 
infection). A sputum sample obtained from 
case 1 was positive. There was no lower 
respiratory tract sample from case 2, and 
the second URT sample sent detected the 
highest CT value among this set of cases. 

Cases 3 and 4 were asymptomatic when 
they tested negative. They subsequently 
developed symptoms and tested positive. 

Cases 5, 6 and 7 presented on, or the day 
after, symptoms started. Two were close 
contacts of confi rmed cases and one had 
recently returned from overseas. 

Case 8 had respiratory symptoms on 
a background of previously diagnosed 
asthma. There were eight days between 
collection of the samples. 

Case 9 reported subjective fever on the 
day of return from overseas. Cough and 

Table 1: Characteristics of the nine patients who tested negative and then positive for SARS-CoV-2.

Case Risk 
factor

Symptoms Days from 
symptom 
onset 
to first 
sample

Days 
from 
symptom 
onset to 
second 
sample

CT E 
gene for 
positive 
sample

Sample 
type 

1 Overseas 
travel

Headache, coryza, dry cough, 
dyspnoea

15 16 26.18 NPS, then 
Sputum

2 Close 
contact

1st sample: fever, myalgia
2nd sample: dyspnoea, 
haemoptysis

6 7 31.50 URT x 2

3 Close 
contact

1st sample: no clinical 
symptoms 
2nd sample: cough, 
dyspnoea, sore throat

-2 6 20.93 URT x 2

4 Close 
contact

1st sample: no clinical 
symptoms
2nd sample: cough, sore 
throat

-10 0 21.41 URT x 2

5 Overseas 
travel

Fever, sore throat, anosmia, 
myalgia, arthralgia

0 6 21.50 URT x 2

6 Close 
contact

1st sample: cough, sore throat
2nd sample: fever

0 6 18.76 URT x 2

7 Close 
contact

Cough, fever 1 9 26.83 URT x 2

8 Close 
contact

Cough, sore throat, (known 
asthmatic)

4 12 27.7 URT x 2

9 Overseas 
travel

1st sample: cough, dyspnoea. 
2nd sample: worsening 
symptoms

9 13 28.6 URT x 2

NPS= nasopharyngeal swab, URT = upper respiratory tract swab, CT = cycle threshold, E gene = envelope gene, RT-
PCR gene target for SARS-CoV-2.
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dyspnoea developed, and nine days after the 
episode of fever the fi rst test was performed. 
The second sample was taken four days after 
worsening of symptoms. Only upper respi-
ratory tract samples were obtained.

Discussion
In the 10-week period from 1 February 

to 13 April, 20,089 samples were received 
for SARS-CoV-2 testing. Only nine out of 
2,011 (0.4%) samples from patients who had 
multiple tests had an initial negative test 
followed by a positive RT-PCR for SARS-
CoV-2. However, this likely represents the 
low prevalence of SARS-CoV-2 within the 
dataset, as only 25 (1.2%) samples were from 
patients with at least one positive result. This 
observational study may not be represen-
tative of the true proportion of confi rmed 
cases that initially test negative because all 
patients were not tested sequentially in a 
systematic manner; the decision to repeat 
testing was at the clinician’s discretion. 

Review of the pattern of presentation 
provides a reasonable explanation for four 
of the nine cases. Late presenters; cases 1 
and 2 had lower respiratory tract infection 
and negative upper respiratory tract 
samples. Pre-symptomatic; cases 3 and 4 
were tested too early following exposure. 

However, for the other fi ve cases we can 
only postulate a reason for the discordant 
results. Cases 5 and 6 tested negative on the 
day of symptom onset, and positive six days 
later. The incubation period of SARS-CoV-2 
is typically fi ve to six days.16 Both cases had 
high viral loads consistent with new onset 
illness rather than late presentation. Cases 8 
and 9 had positive results late after the onset 
of symptoms with moderate viral loads also 
suggesting more recent onset of illness. 
Prolonged viral shedding has also been 
described for up to 10 days in mild cases.17

We cannot comment on the accuracy of the 
clinical information recorded in this retro-
spective study. Case 7 tested negative the day 
after symptom onset, and positive eight days 
later. The initial negative result could be due 
to inadequate sample quality or alternative 
causes for the non-specifi c symptoms of 
COVID-19. Appropriate sampling technique 
is essential in order to obtain suffi  cient 
cellular material to detect SARS-CoV-2.18

Late presentation impacts on the ability of 
SARS-CoV-2 to be detected from upper respi-
ratory tract samples. Studies have shown 
that SARS-CoV-2 can be detected from both 
upper and lower respiratory tract samples, 
although sputum samples have a higher viral 
load.19,20 COVID-19 often features a deterio-
ration of symptoms typically in the second 
week of illness.21 Patients presenting later in 
the course of COVID-19 with lower respi-
ratory tract symptoms should have lower 
respiratory tract specimens taken for SARS-
CoV-2.2,4 This is illustrated via cases 1 and 2, 
who were both hospitalised with COVID-19. 
Only upper respiratory tract samples were 
obtained from case 2, with a high CT value 
(therefore low viral load) detected on the 
second sample. This likely refl ects the 
declining viral load in the upper respiratory 
tract, and therefore the lower probability of 
detecting the virus in such samples.18 The 
nasopharyngeal swab from case 1 tested 
negative, whereas the sputum sample tested 
positive, as would be expected. 

The role of testing asymptomatic and 
pre-symptomatic patients is unclear. 
There are reports in the literature of small 
numbers of asymptomatic patients testing 
positive, although more commonly these 
patients go on to develop symptoms.10,22 A 
point prevalence study conducted in nursing 
care facility residents found that of 48 out of 
76 residents testing positive, 27 (56%) were 
asymptomatic at the time of testing but 24 
(89%) subsequently developed symptoms 
(median time to onset was 4 days).12 A study 
in European citizens repatriated from 
Wuhan found that 335 out of 337 were 
asymptomatic, and all 337 tested negative 
on day 0 and day 5 after return suggesting 
that asymptomatic disease was uncommon.23

Kimball et al describe 23 aged-care facility 
residents, only three of whom were asymp-
tomatic and tested positive.24

The majority of studies report that the 
viral load is highest, and consequently CT 
value lowest, in the fi rst few days following 
symptom onset.19,20,25,26 Contrastingly, Zheng 
et al report that in respiratory samples 
(saliva after deep cough and sputum) peak 
viral load in mild illness occurred around 
day 10 and in severe illness around day 
15.27 A study of patients who had repeated 
RT-PCR tests found that the median time 
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from symptom onset to the fi rst positive 
result was six days.28

The limitations of this study include 
that it is a single-centre study and despite 
capturing all tests conducted in the 10-week 
period, only nine patients had negative 
followed by positive results. This retro-
spective analysis relied on routinely 
collected data and no further interviews of 
the case were conducted. This study relied 
upon the requesting clinicians’ decision 
to repeat the SARS-CoV-2 RT-PCR test. All 
the cases in this study had a signifi cant 
exposure history (close contact of a case or 
recent overseas travel) which is why repeat 
testing was performed. In the absence of 
signifi cant risk factors cases with discordant 
results may have been missed if they did 
not have repeat testing. However given the 
broad case defi nition for testing,2 in keeping 
with New Zealand’s approach to test widely 
for SARS-CoV-2, it is unlikely that patients 
with signifi cant risk factors and ongoing 
or evolving symptoms would not have had 

repeat testing or be picked up in subsequent 
contact traces. 

In conclusion, this study found small 
numbers of patients with discordant 
RT-PCR SARS-CoV-2 results. Of the 2,011 
samples from patients who had multiple 
tests, only 25 were positive, and nine 
of these were from patients that tested 
negative and then positive by RT-PCR for 
SARS-CoV-2. These discordant results were 
seen in patients presenting late in the 
course of their illness or following exposure 
but before the onset of symptoms. The 
nonspecifi c nature of COVID-19 symptoms 
means that in some cases with an initial 
negative result, where there was a clear 
exposure history, repeat testing is required. 
Patients presenting late in the illness, with 
severe symptoms should have lower respi-
ratory tract samples collected. Where there 
is high clinical suspicion that the person 
is infected with SARS-CoV-2 and the initial 
RT-PCR test result is negative, repeat testing 
should be performed.28
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Age-related differences 
in SARS-CoV-2 testing in 
the Northern Region of 

New Zealand
Aakash V Chhibber, Sharmini Muttaiyah, Gary McAuli� e, 
Shivani Fox-Lewis, Mary De Almeida, Matthew Blakiston, 

Veronica Playle, Andrew Fox-Lewis, Sally Roberts

New Zealand’s fi rst case of coronavi-
rus disease 2019 (COVID-19) due to 
severe acute respiratory syndrome 

coronavirus 2 (SARS-CoV-2) was confi rmed 
on 28 February 2020 at Auckland City 
Hospital in an adult who had recently trav-
elled overseas.1 As of 18 April there were 
1,105 confi rmed cases across New Zealand 
including 400 in the Northern District 
Health Board (DHB) Region (encompassing 
Auckland Metropolitan and Northland DHB 
catchments).2 Children (<15 years of age) 
have accounted for only 19 (4.8%) of these 
400 confi rmed cases.2

In response to the COVID-19 pandemic, 
the New Zealand Government has imple-
mented a nationwide elimination strategy. 
One component of this strategy is wide-
spread testing of individuals who meet 

the suspect case defi nition. This defi nition 
has broadened with time refl ecting the 
rapidly changing global and local epide-
miology. Briefl y, in February, individuals 
with mild symptoms of an acute respiratory 
tract infection (ARI) required fever and an 
epidemiological link (travel to a ‘country of 
concern’ within the last 14 days or contact 
with a suspected/confi rmed/probable case). 
On 14 March, any travel outside of New 
Zealand met the epidemiological criteria and 
allowances were also made for testing with 
clinician discretion outside of the case defi -
nition. Since 1 April, anyone with symptoms 
of ARI is considered a suspected case and 
testing is recommended regardless of their 
age or travel history.3

Globally, cases of COVID-19 have been 
less commonly reported in children and 

ABSTRACT 
AIM: There is concern the low incidence of coronavirus disease 2019 (COVID-19) in children reflects under-
testing in this population. This study sought to describe the age-distribution of SARS-CoV-2 testing in the 
Northern Region of New Zealand.

METHODS: A retrospective single-centre review of all SARS-CoV-2 tests performed at LabPLUS, Auckland 
City Hospital, between 12 February and 18 April 2020. 

RESULTS: A total of 22,333 tests were performed, with 313 (1.40%) positive results. The age-adjusted 
SARS-CoV-2 testing rate was three times higher in adults than in children. The overall proportion of positive 
tests was lower in children (0.86%) than adults (1.45%). However, within the paediatric population the 
proportion of tests positive di� ered significantly between those <10 years old (0.08%) and those 10–14 
years old (2.6%).

CONCLUSION: The lower proportion of tests positive in children <10 years of age suggests they are 
appropriately tested relative to their rates of disease. A large high school-associated cluster makes the 
higher proportion of tests positive in children 10–14 years old di� icult to interpret. Older children may 
have a higher risk of infection and increasing testing in intermediate and high school aged children may 
be indicated.
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they are more likely to have milder disease 
and lower mortality than adults.4,5 Despite 
their typically mild illness, contact tracing 
data suggests they may still have similar 
risk of SARS-CoV-2 infection as the general 
population.4,6 Their role in the transmission 
of SARS-CoV-2 is still uncertain, however 
emerging data suggests it may be relatively 
minor.7–9

There is uncertainty as to whether the low 
number of SARS-CoV-2 infections reported in 
New Zealand children refl ects a lower rate 
of infection and/or clinical illness versus 
under-reporting due to lower rates of testing 
in the paediatric population. To explore the 
latter possibility, a retrospective review of 
SARS-CoV-2 testing performed at LabPLUS, 
Auckland City Hospital, New Zealand was 
conducted to compare testing rates and 
the proportion of tests positive across age 
groups in the Northern DHB Region.

Methods
All SARS-CoV-2 tests performed between 

12 February and 18 April 2020 at LabPLUS, 
along with associated demographic data 
(age, requester location), was extracted from 
the laboratory information system. During 
the time period evaluated, the majority 
of SARS-CoV-2 testing in the Northern 
DHB Region was performed at LabPLUS, 
Auckland City Hospital.

Tests were categorised by age group, 
population testing rates were estimated 
for each age group (for each age group, the 
number of tests performed was divided 
by the number people of usually resident 
within the DHB catchment areas) using 2013 
NZ census data,10 and the proportion of tests 
positive for each age group was calculated. 
For the purposes of this study children were 
defi ned as 14 years of age or less (<15 years) 
at the time of sampling. Samples without a 
date of birth available were excluded (n=2). 

The SARS-CoV-2 real-time reverse tran-
scription polymerase chain reaction 

(RT-PCR) test at LabPLUS detects the 
envelope protein (E) gene of SARS-CoV-2 
(based on the protocol published by Charité 
Virology, Berlin, Germany).11 Data analysis 
was performed using the STATA statis-
tical software package (College Station, 
Texas, US). Groups were compared using 
chi-square tests as appropriate. The 
Auckland DHB institutional research offi  ce 
approved this study. 

Results
Between 12 February and 18 April 2020 a 

total of 22,333 SARS-CoV-2 tests from 21,392 
individuals were performed at LabPLUS. Of 
these, 313 (1.40%) tests from 307 patients 
were SARS-CoV-2 positive. Children < 15 
years of age accounted for 1,748 (7.8%) tests 
and 15 (4.9%) of positive results.

20,007 (89.6%) of the samples were 
taken in the community. The proportion 
of samples taken in the community was 
signifi cantly higher (p<0.001) for adults 
(90.4%) than children (79.5%). During the 
study period, the number of tests performed 
increased over time. However, the relative 
proportion of testing performed in children 
remained largely unchanged over time, 
despite changes in the suspect case defi -
nition (Figure 1).

The SARS-CoV-2 population age-group-spe-
cifi c testing rates in adults (1,647 tests per 
100,000 population) was signifi cantly higher 
(p<0.001) than in children (525 tests per 
100,000 population) (Table 1). Conversely, 
the overall proportion of tests positive was 
signifi cantly (p=0.044) lower in children 
(0.86%) than adults (1.45%) (Table 1, Figure 
2). However, within the paediatric popu-
lation the proportion of positive tests 
differed signifi cantly (p<0.001) between 
those <10 years old (0.08%) and those 
10–14 years old (2.6%) (Table 1, Figure 2). A 
further breakdown of testing rates and the 
proportion of positive tests by age categories 
are given in Table 1.
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Table 1: SARS-CoV-2 PCR tests performed in Northern DHB Region.

Age group Number 
of tests 
performed

Number of 
tests positive 
(%)

Tests per 
100,000 
population*

Positive tests 
per 100,000 
population*

Total, all ages 22,333 313 (1.40) 1,410.9 19.8

Children (<15 years) 1,748 15 (0.86) 525.2 4.5

0–4 years 733 1 (0.14) 641.7 0.9

5–9 years 370 0 (0.0) 427.8 0

10–14 years 545 14 (2.57) 501.1 12.9

Adults (≥15 years) 20,585 298 (1.45) 1,646.8 23.8

15–29 years 4,797 85 (1.77) 1,423.9 25.2

30–44 years 6,011 84 (1.40) 1,834.4 25.6

45–59 years 5,472 68 (1.24) 1,747.6 21.7

60–74 years 3,270 55 (1.68) 1,697.6 28.6

75 years + 1,035 6 (0.58) 1,298.2 7.5

*Usually resident population in Northern DHB Region, NZ Census data 2013.

Figure 1: Daily SARS-CoV-2 testing at LabPLUS and percentage of tests performed in children (<15 years 
of age).
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Discussion
Low numbers of COVID-19 cases have 

been reported in children in New Zealand. 
This retrospective review of laboratory 
data compared SARS-COV-2 testing rates 
and the proportion of tests positive across 
age groups in the Northern Region of New 
Zealand. 

The rate of SAR-CoV-2 testing was substan-
tially lower in children than adults. This 
is despite ARIs being more common in 
children12 and the non-specifi c clinical 
presentation of COVID-19 making reliable 
clinical differentiation from other common 
causes of ARI challenging. Epidemiological 
aspects of the case defi nition would likely 
have limited testing in children in the early 
phase of the national response. However, 
subsequent changes in case defi nition, in 
particular the removal of the prerequisite for 
international travel, had little impact on the 
relative rate of testing in children. In addition 
other factors, such as the publicised lower 
impact in children, a reluctance of parents 
to seek medical attention for common mild 
childhood respiratory symptoms, limited 

current circulation of Infl uenza and Respi-
ratory Syncytial Virus, and diffi  culties with 
nasopharyngeal sampling in children, may 
have all contributed to the discrepant testing 
rates observed. 

Reassuringly, children <10 years of age 
had a lower proportion of tests positive for 
SARS-CoV-2 than adults. This may refl ect 
the local epidemiology (high contribution of 
international travel) during this time period, 
but is nonetheless consistent with the 
reported lower rates of SARS-CoV-2 infection 
in young children globally.13,14 The lower 
proportion of tests positive suggests that 
despite lower testing rates in children <10 
years of age, they are not being under-tested 
relative to their rates of disease and that 
current testing patterns are appropriate as 
part of COVID-19 control strategies in New 
Zealand at the present time. 

Children aged 10–14 years had a notably 
higher proportion of tests positive compared 
to younger children and adults overall. 
A large high school associated cluster in 
the Auckland Region makes this fi nding 
diffi  cult to interpret. This data, however, 
does support international literature that 

Figure 2: SARS-CoV-2 tests performed and percentage positive by age group. 
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suggests higher risk of infection in older 
children; in an Icelandic cohort for instance 
the positivity rates steadily increased to 
adult levels between 10 and 20 years of 
age.13 Higher risk of infection and this clus-
tering event emphasise the importance of 
ensuring high rates of testing in interme-
diate and high school aged children.

This study has a number of limitations 
including the absence of clinical or epide-
miological data to contextualise fi ndings 
and the diagnostic limitations of RT-PCR 
for SARS-CoV-2 infections. Additionally, the 
population structure may have changed 
since the 2013 Census, however the 2018 
Census data is less robust (limiting its 
utility). We also recognise that the fi ndings 

may not be generalisable to other locations 
with different patterns of infection acqui-
sition, epidemic stages or different levels of 
community disease. Nevertheless, popu-
lation age-stratifi ed testing data is useful to 
evaluate the appropriateness of regional 
and national testing strategies, and we 
recommend the continued publication of 
robust and transparent laboratory data. 

We found that, in the Northern Region of 
New Zealand, rates of SARS-CoV-2 testing are 
lower in children compared with adults. The 
proportion of tests positive was higher in 
children ≥10 years compared to children <10 
years of age and adults. This merits further 
investigation as schools reopen and physical 
distancing measures are relaxed.

Competing interests:
Nil.

Acknowledgements:
We acknowledge the scientists working in the COVID-19 team at LabPLUS who have perfor-
med the PCR testing and the data management team. A special thanks to Heather Deehan, 

Deanna Robertson, Radhika Nagappan and Fahimeh Rahnama.
Author information:

Aakash V Chhibber, Registrar, Department of Microbiology, LabPLUS, Auckland City 
Hospital, Auckland District Health Board, Auckland; Sharmini Muttaiyah, Clinical 

Microbiologist, Department of Microbiology, LabPLUS, Auckland City Hospital, Auckland 
District Health Board, Auckland; Gary McAuliffe, Clinical Microbiologist, Department 

of Microbiology, LabPLUS, Auckland City Hospital, Auckland District Health Board, 
Auckland; Shivani Fox-Lewis, Registrar, Department of Microbiology, LabPLUS, Auckland 

City Hospital, Auckland District Health Board, Auckland; Mary De Almeida, Clinical 
Microbiologist, Department of Microbiology, LabPLUS, Auckland City Hospital, Auckland 

District Health Board, Auckland; Matthew Blakiston, Clinical Microbiologist, Department of 
Microbiology, LabPLUS, Auckland City Hospital, Auckland District Health Board, Auckland; 
Veronica Playle, Clinical Microbiologist, Department of Microbiology, LabPLUS, Auckland 

City Hospital, Auckland District Health Board, Auckland; Andrew Fox-Lewis, Registrar, 
Department of Microbiology, LabPLUS, Auckland City Hospital, Auckland District Health 
Board, Auckland; Sally Roberts, Clinical Microbiologist and Clinical Head, Department of 

Microbiology, LabPLUS, Auckland City Hospital, Auckland District Health Board, Auckland.
Corresponding author: 

Dr Aakash V Chhibber, Department of Microbiology, LabPLUS, PO Box 110031, Auckland City 
Hospital, Auckland 1148.
aakashc@adhb.govt.nz

URL:
www.nzma.org.nz/journal-articles/age-related-differences-in-sars-cov-2-testing-in-the-

northern-region-of-new-zealand

ARTICLE



94 NZMJ 31 July 2020, Vol 133 No 1519
ISSN 1175-8716                 © NZMA
www.nzma.org.nz/journal

1. New Zealand Ministry 
of Health. Single case 
of COVID-19 confi rmed 
in New Zealand. Media 
Release 28 February 
2020. http://www.health.
govt.nz/news-media/
media-releases/single-
case-covid-19-confi rmed-
new-zealand (accessed 
25/04/2020).

2. New Zealand Ministry 
of Health. COVID-19 - 
current cases. http://www.
health.govt.nz/our-work/
diseases-and-conditions/
covid-19-novel-coronavirus/
covid-19-current-situation/
covid-19-current-cases 
(accessed on 25/04/2020).

3. New Zealand Ministry of 
Health. Case defi nition 
of COVID-19 infection 
(last updated on 16 April 
2020) http://www.health.
govt.nz/our-work/
diseases-and-conditions/
covid-19-novel-coronavirus/covid-19-re-
sources-health-professionals/
case-defi nition-covid-19-in-
fection (accessed 
25/04/2020).

4. Bi Q, Wu Y, Mei S, et 
al. Epidemiology and 
transmission of COVID-19 
in 391 cases and 1286 
of their close contacts 

in Shenzhen, China: a 
retrospective cohort study. 
The Lancet Infectious 
Diseases. 2020 Apr 27.

5. World Health Organi-
zation, World Health 
Organization. Report 
of the who-china joint 
mission on coronavirus 
disease 2019 (COVID-19).

6. Castagnoli R, Votto M, 
Licari A, et al. Severe 
Acute Respiratory 
Syndrome Coronavirus 2 
(SARS-CoV-2) Infection in 
Children and Adolescents: 
A Systematic Review. JAMA 
pediatrics. 2020 Apr 22.

7. Sinha IP, Harwood R, 
Semple MG, et al. COVID-
19 infection in children. 
The Lancet. Respiratory 
Medicine. 2020 Mar 27.

8. Zhu Y, Bloxham CJ, Hulme 
KD, et al. Children are 
unlikely to have been the 
primary source of house-
hold SARS-CoV-2 infections. 
medRxiv. 2020 Jan 1. 

9. Jing QL, Liu MJ, Yuan J, et 
al. Household Secondary 
Attack Rate of COVID-19 
and Associated Determi-
nants. medRxiv. 2020 Jan 1.

10. Statistics New Zealand. 
2013 Census district 

health board tables. 
http://archive.stats.govt.
nz/Census/2013-census/
data-tables/dhb-tables.aspx 
(accessed 25/04/2020).

11. Corman VM, Landt O, 
Kaiser M, et al. Detection 
of 2019 novel coronavirus 
(2019-nCoV) by real-time 
RT-PCR. Euro Surveill. 
2020; 25(3):2000045

12. Hemming VG. Viral 
respiratory diseases in 
children: classifi cation, 
etiology, epidemiology, and 
risk factors. The Jour-
nal of pediatrics. 1994 
May 1; 124(5):S13–6.

13. Gudbjartsson DF, Helga-
son A, Jonsson H, et al. 
Spread of SARS-CoV-2 in 
the Icelandic population. 
New England Journal of 
Medicine. 2020 Apr 14.

14. COVID-19 National 
Emergency Response 
Center, Epidemiology and 
Case Management Team, 
Korea Centers for Disease 
Control and Prevention. 
Coronavirus Disease-19: 
The First 7,755 Cases in the 
Republic of Korea. Osong 
Public Health Res Perspect. 
2020 A pr; 11(2):85–90. 

REFERENCES:

ARTICLE



95 NZMJ 31 July 2020, Vol 133 No 1519
ISSN 1175-8716                 © NZMA
www.nzma.org.nz/journal

Is there a syndrome 
caused by radiofrequency 

electromagnetic � elds? 
Mark Elwood

It is claimed that exposure to radiofre-
quency fi elds (RF) produces a ‘microwave 
syndrome’, characterised by ‘sleep distur-

bance/insomnia, headache, depression/de-
pressive symptoms, fatigue/tiredness, dyses-
thesia, concentration/attention dysfunction, 
memory changes, dizziness, irritability, 
loss of appetite/body weight, restlessness/
anxiety, nausea, skin burning/tingling/der-
mographism and EEG changes’.1 There are, 
it is claimed, many scientifi c studies which 
support this concept; and a PubMed search 
today on (radiofrequencies OR electromag-
netic AND symptoms) gives 133,062 hits. So 
how do we assess this question, and can we 
conclude if the ‘microwave syndrome’ is a 
distinct clinical condition?

Many studies have reported that various 
symptoms appear to be increased by 
exposure to RF from cell phones or other 
technology. Many of the earlier studies 
were very simple, comparing self-reported 
symptoms, with no confi rmation or vali-
dation, with self-reported exposures, for 
example from recalled cell phone use or 
from perceived distance of residence from a 
cell phone transmitter. Moreover, many of 
the studies had no defi ned sample base and 
may have involved unrepresentative groups 
of people, for example those responding to 
media or Internet invitations to participate.

Reporting of symptoms will vary greatly. 
Documentation of actual RF exposure is 
diffi  cult. These symptoms are related to 
many other health conditions. Radiofre-
quency exposures could produce short-term 
or immediate effects, or long-term effects. 
Those in the affected group may be the 
whole general population exposed, or only a 
subgroup who are ‘hypersensitive’ to radiof-
requencies. The studies can be considered in 
these ways.

For this brief commentary, systematic 
reviews for provocation studies and for 
cross-sectional and retrospective studies are 
used, while the few main prospective studies 
are described more fully. A literature search 
up to Dec 2019 used PubMed and the EMF 
Portal data base run by Aachen University, 
Germany, which is the most comprehensive 
data base on EMF science (http://www.who.
int/peh-emf/research/database/en/).

Short-term e� ects
Short-term effects can be tested in double-

blind trials, which can be called ‘provocation 
studies’ in this context. Volunteers are 
assessed in laboratories in which radiof-
requency exposures can be generated, to 
mimic the exposures of using a cell phone or 
being close to a base station. Sham exposures 
can be used to give single or double blind 
conditions. Volunteers can be chosen from 
the general population, or from those who 
consider themselves hypersensitive to RF. 

In a major review, 29 such studies of 
subjects who reported themselves ‘hyper-
sensitive’ to electromagnetic fi elds were 
assessed.2 Of these, only fi ve studies each 
reported one statistically signifi cant result, 
out of several outcomes assessed, with no 
consistency between studies. A further 
review notes 10 studies that showed that the 
development of symptoms was related to 
the perception of exposures, in the absence 
of actual exposure.3 This clearly suggests a 
nocebo effect, that is, symptoms occurring if 
the subject assumes they have been exposed 
to something they believe is noxious and 
likely to cause health problems. 

Long-term e� ects
Prospective cohort studies 

The hypothesis that exposures produce 
symptoms over a long-time course cannot 
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be tested by randomised trials. The best 
available study design is a prospective study 
with measured careful documentation of 
RF exposures and symptomatic outcomes 
over subsequent time, with due consider-
ation of likely confounders, and suffi  cient 
size to allow detailed analysis. Some major 
studies have been set up and are beginning 
to produce results.

The most ambitious study is COSMOS, the 
International Cohort Study of Mobile Phone 
Use and Health. This was started in 2007 
to 2014 in Sweden, Finland, Denmark, the 
UK and the Netherlands. The fi rst results 
have recently been reported, from 21,049 
subjects in Sweden and 3,120 in Finland, 
based on four years’ follow-up.4 At baseline 
for each participant, data on cell phone 
use from operator data bases as well as 
self-reported phone usage behaviour and 
defi ned symptoms were obtained; and  
repeat questionnaires used after four years. 
Analyses for each symptom were restricted 
to subjects free of that symptom at baseline. 
Results on headache, tinnitus and hearing 
loss have been reported.4 Outcomes were 
assessed by standardised questionnaires, 
and the key results compared subjects in 
the top decile of exposure with those in the 
lowest 50 percent. There were no signif-
icant associations with weekly headaches 
(odds ratio 1.13, 95% limits 0.95–1.34), or 
with other frequencies of headache. Expo-
sures to 2G Systems (GSM) and to 3G systems 
(UMTS) were considered separately, as RF 
exposures for the same call time are approx-
imately 150 times lower in the newer 3G 
system. While the associations were both 
small and non-signifi cant, those with the 
higher dose 2G exposure showed lower odds 
ratios. There were no signifi cant increases 
in tinnitus (OR 1.04, 0.87–1.25) or in hearing 
loss (OR 0.89, 0.56–1.41). These results 
applied after controlling for demographic 
variables, depression, mental and physical 
health, and daily pain killer use at baseline. 
Other factors such as obesity, depression, 
sleep disorders, smoking, alcohol use, did 
not affect the results. 

The other prospective studies are smaller 
and less detailed. A Swiss study with 
1,375 subjects with one year follow-up 
also showed no signifi cant relationships 
between exposure measures or changes 
in these measures and headache, somatic 

complaints score or tinnitus.5 In the Nether-
lands, the Occupational and Environmental 
Health Cohort Study (AMIGO) was estab-
lished in 2011–12 with subjects aged 31–65 
years, and subgroups followed in 2013 
and 2014 (total n=3,968).6,7 Validated scales 
were used for 16 defi ned symptoms and for 
sleep disturbances; no signifi cant associ-
ations were seen with either perceived or 
estimated RF exposures. At baseline, in 
cross-sectional analysis, both symptoms and 
sleep measures showed signifi cant positive 
associations with perceived exposure, but 
no signifi cant association with modelled 
RF exposure. The authors concluded that 
perceived exposures, but not actual RF 
exposures, were related to non-specifi c 
symptoms and sleep disturbances.

In a Swiss prospective study8 of 425 
adolescents (ages 12–17), analyses assessed 
if various measures of phone use over one 
year were related to development of new 
symptoms. Headache, tiredness and other 
measures were associated with the number 
of texts sent per day, but associations with 
measures likely to be more closely related to 
RF dose were generally weaker. The authors 
conclude that aspects of extensive media 
use other than RF exposure may be related 
to symptoms. There are several other 
prospective studies, but generally small, 
with more limitations.

Meta analyses of field studies
The cohort studies noted above are major 

undertakings. The majority of studies on 
this topic are cross-sectional studies, which 
in general is a much weaker design and 
most studies have substantial limitations. 
There are too many for each to be reviewed 
here; but there have been several meta-
analyses of these studies. These also contrast 
the results with those of experimental 
short-term studies, as noted above.

Klaps et al9 assessed papers published 
in English up to July 2014, identifying 17 
studies assessing exposures from cell phone 
base stations and a range of general health 
states, including various symptoms, quality 
of life, anxiety, mood states, sleep quality 
and stress measurements. Eight studies 
were classifi ed as blinded experiments, 
and none showed any signifi cant associ-
ations. In two unblinded experimental 
studies, effects were seen only with open 
rather than hidden exposure; with open 
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exposure, fatigue, discomfort, and anxiety 
and tension showed positive signifi cant 
associations. Nine studies were classifi ed 
as fi eld studies, in which subjects reported 
on both their own symptoms and their 
own assumed exposures; six of the nine 
studies showed positive associations, with 
headache, impaired memory, anxiety, 
fatigue, depression, lack of concentration, 
dizziness or vertigo, and irritability being 
increased with perceived higher exposures. 
The authors of the review summarise it 
by concluding that no effects were seen 
in blinded experiments, but were seen in 
open, less controlled, fi eld studies; and some 
studies showed effects related to open expo-
sures but not to concealed exposures.

Roosli et al10 presented a review of studies 
of health effects of cell phone base stations 
published up to March 2009, assessing 
risk of bias by the GRADE approach, and 
including 17 studies, fi ve randomised trials 
and 12 epidemiological studies, examining 
non-specifi c symptoms. The randomised 
trials did not detect any association with 
estimated radiation exposure and the devel-
opment of symptoms during or shortly after 
exposure. Of the epidemiological studies, six 
assessed headache and three showed signif-
icant positive associations; seven assessed 
sleep measures in various ways with one 
study showing a positive signifi cant asso-
ciation with sleep disturbances, but others 
showing no signifi cant associations. Three 
epidemiological studies used quality of 
life questionnaires, with none showing 
signifi cant associations. The authors note 
that the more sophisticated the exposure 
measurement, the less likely it was that an 
effect would be reported.

A review of cell phone use and the risk of 
headache11 assessed studies published up 
to May 2017, identifying seven cross-sec-
tional studies. The meta-analysis showed 
a signifi cant increased risk of headache in 
cell phone users compared with non-users, 
OR 1.38 (1.18–1.61), and the headache 
risk increased with longer call duration 
and greater call frequency. Most studies 
had control for age and sex, and some for 
residential and occupational variables. 
Three other studies not included in the 
meta-analysis showed consistent effects. 
No assessment of the RF exposures of the 
subjects were made. This review, even in 

supplementary tables, gives no information 
on how cell phone exposure or headache 
were ascertained.

Other major reviews
Studies of health effects of radiofre-

quencies have been reviewed in detail 
by expert, multidisciplinary groups in 
many countries.12 A specifi c report on 
electromagnetic-related symptoms and 
on hypersensitivity was commissioned by 
French authorities.13 The work involved 16 
independent experts from many disciplines 
over three years, and reviewed studies from 
2009 to 2016, and over 500 responses from 
public consultation. They concluded that 
there are no validated diagnostic criteria, so 
hypersensitivity can be defi ned only by self-
report, and the experimental evidence does 
not show any causal relationship between 
symptoms experienced and electromagnetic 
exposures. The latest New Zealand report14

notes the lack of effects in controlled exper-
imental studies, several community-based 
studies from 2010 to 2017 which show no 
effects, and agrees with the French report. It 
lists many other expert reviews.

Are the symptoms increased?
There is little consistency in how 

symptoms are described or classifi ed. In 
supporting the ‘microwave syndrome’, one 
review1 cites 22 studies showing “similar 
patterns of neuropsychiatric effects”, 
and lists how many of these report each 
symptom. In a Swiss study, 394 adults who 
considered they had EMF-related symptoms 
were surveyed, and the frequencies of 
specifi c symptoms in this group recorded.15

In Table 1, the data from these studies are 
compared to the results of a general popu-
lation survey in New Zealand, asking about 
symptoms experienced in the previous 
seven days;16 in this sample (n=1,000) the 
median number of symptoms reported 
was fi ve and only 10.6 percent reported no 
symptoms. The symptoms reported as being 
most often linked to radiofrequency expo-
sures in the review and in the Swiss study 
are all common, with the most common 
symptoms also being reported by more 
than 20 percent of the New Zealand random 
sample in the past week. The comparison 
is very approximate, as symptom defi ni-
tions and the age distribution vary; but 
as most studies of radiofrequency related 
symptoms do not have any time defi nition, 
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Table 1: Symptoms described as part of the ‘microwave syndrome’, and frequency of symptoms in one week in a general 
population survey in New Zealand.

Symptom Symptoms self-reported as 
related to EMF

Population 
survey

Number 
of studies 
reporting 
symptom, 
total 22. 
From1

Percent 
reporting 
symptom, of 
all reporting 
EMF related 
symptoms (n= 
394). From15

% of 
respondents 
(n=1,000) 
reporting 
symptom in 
the last week. 
From16

sleep disturbance/insomnia 17 58 28.6

headache 14 41 35.4

fatigue/tiredness 11 18 35.5

depression/depressive symptoms 10 5 13.8

dysesthesia (vision/hearing/olefactory dysfunction)a 10 20 11.7

concentration/attention dysfunction, 10 16 15.2

dizziness /vertigo 9 11 8.6

memory changes 8 Not recorded 12.1

restlessness/tension/anxiety/stress/agitation/feeling of discomfortb 8 19 17.4

irritability,b 7 Not recorded 17.4

loss of appetite/body weight,c 6 Not recorded 8.9

skin burning/tingling/inflammation/dermographismd 6 6 16.0

nausea 5 4 8.4

Notes: for population survey, % given may be low as other classifications are used:
a. ear or hearing problems 11.7%; eye or vision problems 10.4%; 
b. irritability or nervousness 17.4%; anxiety or fearfulness 14.1%; agitation 12.7%
c. reduced appetite
d. skin rash or itching.

the frequencies reported in one week in 
the survey will likely underestimate the 
frequency over an undefi ned period. In 
another study of a representative group 
of patients in general practice in Norway 
(n=909, response rate 89%), 40 percent of 
patients considered they had one or more 
unexplained conditions, including electro-
magnetic hypersensitivity and several other 
syndromes, and having any such condition 
was positively associated with the number 
of symptoms reported.17

Discussion
Some general themes emerge from these 

studies. Positive associations between esti-
mates of cell phone use or exposure to base 
stations or other radiofrequency sources 

are frequently seen in cross-sectional 
studies in which the subjects report both 
the symptoms and their exposure. These 
positive associations may be strong and 
signifi cant, and a wide range of symptoms 
has been reported. In contrast, prospective 
cohort studies in which RF exposures 
are assessed at baseline, using objective 
measures such as operator data in addition 
to questionnaire information, and then 
these exposures are related to the later 
occurrence of symptoms, or to changes in 
symptoms over time, show no clear asso-
ciations. These prospective cohort studies 
are relatively few at present and have only 
short follow-up, but they do avoid the major 
limitations of cross-sectional studies. In 
addition, assessments of short-term effects 
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under experimental conditions, where 
sham exposures are used as well as actual 
RF exposures, and subjects can be kept 
unaware of their real exposure, have shown 
no associations with symptoms.

This strongly suggests that associations 
with symptoms are not due to actual RF 
exposure. They may be due to other aspects 
of cell phone usage, such as time spent on 
calls, texting or games, or the psychological 
factors associated with this media use. They 
may also be due to perceived RF exposure, 
where this perceived exposure is seen as 
detrimental to health, through a nocebo 
effect. That is due to the individual’s negative 
expectations about getting symptoms or 
health effects following exposure, but not 
actual RF exposure. There is strong evidence 
for this in experimental studies showing 
associations of symptoms with perceived 
RF exposures even with no actual RF expo-
sures, and observational studies in which 
perceived exposures showed stronger asso-
ciations with symptoms than did objectively 
assessed exposures.2

The symptoms reported as increased 
in relation to radiofrequencies are often 
common in the general population. They are 
also commonly increased in relationship to 
other environmental exposures which are 
perceived as hazardous. These include a 
range of very diverse exposures, including 
power lines, various facilities such as incin-
erators, waste dumps, factories and ‘sick 
buildings’,18 multiple chemical hypersen-
sitivity19 and wind turbines. The range of 
symptoms is also very similar to the putative 
syndrome of ASIA, claimed to be caused by 
autoimmune reactions to common expo-
sures.20Thus in a general population survey 
of 3,406 adults in Sweden,21 four types of 
intolerance were considered: multiple 
chemical sensitivity, sick building syndrome, 
electrosensitivity and noise sensitivity. In 
this sample 22 percent reported themselves 
as having at least one of four intolerances, 
and 6.3 percent had been diagnosed by 
a physician as having at least one. The 
intolerances occurred together; of persons 
with electromagnetic sensitivity, 58 percent 
reported at least one of the other three 
intolerances, 28 percent reported two, and 
seven percent reported all of them. The 
co-incidence of each of the other syndromes 
with electrosensitivity was statistically more 
common than would be expected. 

The overlap between symptomatology 
reported in relationship to very different 
environmental exposures suggests a general 
phenomenon, which has been referred to as 
idiopathic environmental intolerance (IEI), 
or enhanced responsivity.22 Van der Bergh 
et al22 postulate that effects can be triggered 
by the acquired meaning or expectation of 
exposures; thus “the symptoms of IEI result 
from a nocebo process driven by expectation 
and beliefs about the effects of particular 
environmental stimuli”.

The best available scientifi c evidence does 
not support the concept that exposures to 
radiofrequency fi elds or other electromag-
netic fi elds, from cell phones, base stations 
and other sources, cause increases in disease 
or increases in symptoms. Studies which 
do report such effects are usually weak 
studies in which there are major issues with 
the selection of participants and the docu-
mentation of both the exposures and the 
symptoms. Studies with stronger methods 
show generally no effects.

Despite this many people assume there 
are such effects. Some people believe that 
they are particularly susceptible or hyper-
sensitive to radiofrequencies and therefore 
suffer these effects. 

Helping the individual affected people, 
and dealing with the general issue, raises 
different questions.

The therapeutic approach to indi-
viduals who perceive themselves as 
seriously affected by radiofrequencies, or 
indeed other environmental infl uences, is 
beyond the scope of this paper. The health 
complaints expressed are a reality of life. 
Petrie and Rief23 give a valuable overview 
of psychobiological mechanisms and prin-
ciples of interventions. Various devices are 
marketed as reducing exposures from cell 
phones and other EMF sources, but tests of 
nine such devices showed no effectiveness.24 

The general issue is that the stories of ill 
effects, and the studies showing ill effects 
even if they are of very low quality, tend to 
receive the greatest attention. Thus media 
coverage could contribute to physical 
symptoms. An experimental study showed 
that watching a television documentary 
on the possible health effects of radiof-
requencies increases the likelihood of 
symptoms following a sham radiofrequency 
exposure.25 A content analysis of British 
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newspaper reports on idiopathic envi-
ronmental intolerance (IEI) attributed to 
electromagnetic fi elds assessed 241 articles 
published from 2006 and 2011.26 The authors 
concluded that the majority of news reports 
supported the idea of IEI being produced by 
electromagnetic fi elds, 40 percent suggested 
benefi cial effects of reducing fi elds and 
20 percent benefi cial effects from comple-
mentary or alternative treatments or from 
electromagnetic screening. They conclude 
that such reports may “encourage more 
people to misattribute their symptoms to 
electromagnetic fi elds”. It is an example of 
public concern over diffi  cult issues were 
the scientifi c evidence cannot prove a 
negative: even if no consistent evidence of 
a harm exists, the potential of a harm from 
the environmental exposures cannot be 
dismissed: the situation has been called post-
normal science.27 This has been specifi cally 
discussed in terms of electromagnetic fi elds 
by Wood,28 whose recommendations include 
a commitment to open science, with wider 
participation of stakeholders in studies, 
more use of quality measures and sensitivity 
analyses, and preregistration of protocols.

This can also be considered an example 
of medical misinformation, defi ned as “a 
health-related claim of fact that is currently 
false due to a lack of scientifi c evidence” and 
is seen as a growing problem in medicine 
in general.29 Armstrong and Naylor argue 

that this is already having adverse effects on 
global health, through distrust of effective 
medical interventions such as immuni-
sation and fl uoridation and promotion of 
ineffective therapies, and requires a “robust 
and coordinated response from health 
professionals, organisations, institutions and 
midstream media”, with a particular respon-
sibility for medical journals.

Conclusions
There is insuffi  cient scientifi c evidence to 

support the idea that exposures to radiofre-
quency fi elds cause a specifi c syndrome of ill 
health, characterised by psychological and 
physical symptoms. The symptoms reported 
are generally common, and generally similar 
to those reported with other perceived 
environmental hazards. The more detailed 
studies suggest the symptoms are related 
more closely to the perception of harm 
rather actual exposures to radiofrequency 
fi elds, suggesting other aspects of phone or 
computer use or a nocebo effect are relevant. 
Irrespective of their causation, the symptoms 
experienced are real and affected indi-
viduals may have substantial ill-health and 
need appropriate supportive management. 
Public perceptions of a potential hazard 
are affected by the information given, 
and encouraging better understanding of 
relevant science is important in this as in 
many other health issues. 
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 New Zealand’s 
‘Cannabis Legalisation 

and Regulation Bill’: 
an evidence-based 

assessment and critique 
of essential regulatory 
components towards 

policy outcomes
Benedikt Fischer, Dimitri Daldegan-Bueno

New Zealand features relatively high 
cannabis use rates in global compar-
ison, while presently considering 

fundamental reform of its present, prohi-
bition-based cannabis control approach 
towards legalisation of cannabis use and 
supply.1 Legalisation and regulation of can-
nabis policies, albeit with differing regula-
tory frameworks, have been implemented 
in Uruguay, multiple US states and Canada 
since 2010; several other jurisdictions are 

considering similar policy reforms.1,2 The 
option for cannabis legalisation reform in 
New Zealand will be put to a public referen-
dum in September 2020.3 The public health, 
safety and social outcomes of cannabis 
legalisation initiatives elsewhere have been 
assessed as mixed and inconclusive to date.2,4

While general criminalisation of (legal-age) 
users has been reduced, there have been 
cannabis use increases in select age groups 
and higher-risk use patterns; some public 

ABSTRACT 
New Zealand will hold a public referendum in 2020 on the possible replacement of current cannabis prohibition 
with legalisation of use and supply policy. Cannabis legalisation policies have been implemented—albeit 
with heterogeneous regulatory frameworks—in several (eg, North/South America) jurisdictions, with yet 
inconclusive evidence on main health and social outcomes. The New Zealand government has recently 
presented the final dra�  of its Cannabis Legalisation and Regulation Bill, including main regulatory parameters 
and provisions of the legalisation framework. As regulation elements are known to determine feasibility and 
outcomes of legalisation policy, we have undertaken a critical review and assessment of 10 of the Bill’s main 
regulation components, based on evidence from and experiences with cannabis policy elsewhere as well 
as other substance policy areas. The reviewed components include: “political promises; age of use/access; 
places of use; penalties for underage use; ‘home-growing’; retail distribution; licensed production; products 
available; new/remaining o� enses; research and monitoring”. New Zealand’s cannabis legalisation plan 
is embedded within an overall public health-oriented framework. However, multiple essential regulatory 
provisions appear questionable for feasibility, consistency with public health principles or practice, or may 
lead to—possibly un-intended—adverse outcomes. These regulatory elements should be re-considered and 
adjusted, ideally before possible implementation of legalisation if supported by the referendum.
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health outcomes (eg, hospitalisations or 
impaired driving) have increased, but not 
necessarily beyond pre-legalisation trends.2,4

North American jurisdiction have seen 
rather intensive commercialisation of legal 
cannabis production and supply, yet with 
illicit cannabis markets competitively resil-
ient and active. Recently,  the New Zealand 
government presented the summary content 
of its ‘Cannabis Legalisation and Control Bill’, 
laying out key parameters and details of its 
legalisation plan.5   While the Bill offers an 
overall valuable legislative framework, we 
offer a brief science-based review and criti-
cal assessment of 10 of the Bill’s essential reg-
ulatory provisions, based on evidence from 
cannabis and other substance control areas, 
specifi cally how these stack and can be 
expected to perform towards the proposed 
legalisation policy’s principal objectives.

Political promises
The Bill declares the proposed legalisa-

tion’s objective or “purpose is to reduce 
cannabis-related harm to individuals, 
families/whanau and communities”. More 
concretely, it states that legalisation “would 
do this by […] eliminating the illegal supply 
of cannabis […] restricting young people’s 
access to cannabis … [and] … limiting the 
public visibility of cannabis”.5 These are 
infl ated and unrealistic political promises 
for policy impacts, that are unlikely to be 
achievable as stated. For example, experi-
ences with legalisation elsewhere has shown 
that, while reduced, illegal cannabis markets 
and supply remain active and resilient 
after the implementation of legalisation.6,7

Similarly, cannabis use among adolescents/
under-age youth, at best, has remained 
stable and there is no reason to assume why 
young people’s access to cannabis should 
be expected to decrease in the context of—
overall increased—availability of both legal 
and illegal markets/supply.6,8,9 Legalisation, 
including legal production, distribution 
and use is also likely to increase, rather 
than decrease cannabis ‘public visibility’, 
and overall societal ‘normalisation’ as a 
consumption commodity.

Age of use/access
The government has defi ned a legal age 

of 20 years or older for legal cannabis use 
and purchase. The reasoning behind, and 
especially any scientifi c basis for this age 
cut-off are unclear. Cannabis use is highly 
prevalent (~25%) among adolescents/youth 

(ie, ages 15–25), so this age limit will exclude 
a substantial proportion of young users from 
legalisation’s surmised benefi ts. While select 
risks for cannabis-related adverse health 
(eg, cognitive, brain, health, dependency) 
outcomes are age-related and -stratifi ed, the 
principally health science-guided parameters 
for possible ‘age cut-offs’ would be after ages 
15–17 years (ie, puberty period) or mid-20s 
(in more precautionary views, eg, for brain 
development) or senior age (eg, >65) in 
extra-precautionary considerations.10–12 No 
tangible evidence specifi cally for 20 years as 
a science-founded age cut-off for cannabis 
use towards clear-cut prevention of health 
harms exists. Furthermore, the age limit is 
inconsistent with age limits for other legal 
drug use in New Zealand, where specifi -
cally for alcohol use—an arguably more 
hazardous substance, especially for young 
people—no minimum consumption age 
exists, and the purchase age for tobacco 
products is 18 years.13 Thus, the proposed 
age limit for cannabis is not scientifi cally 
supported but appears rather arbitrary, nor 
is it consistent or policy-coherent in regards 
to other, widely used legal substances. Here 
political considerations appear to have 
trumped science, with questionable compro-
mising for results.

Places of use
Provisions stipulate that cannabis may 

be consumed only within private homes or 
“licensed premises”. This restriction, also 
when considering cannabis use as a typi-
cally ‘social’ activity, is both contestable for 
general feasibility, as well as likely to lead to 
adverse consequences. Most cannabis use 
occurs by inhalation, eg, smoking or vaping, 
that is, use modes involving possible adverse 
health outcomes (eg, second-hand smoke, 
toxin exposure) for others.14–16 As most 
people share their domestic lives with others 
(eg, partners, children), limiting cannabis 
use to private homes, by design, will bring 
substantial health risk to other parties; it also 
contravenes longstanding efforts to direct 
away tobacco smoking from homes.17 The 
restriction is further inconsistent with use 
regulations for tobacco and alcohol which, 
to varying (limited) degrees, can be used in 
public spaces in New Zealand.13 Provisions 
for cannabis use in ‘licensed premises’, real-
istically, will likely only bring limited relief. 
These ‘licensed premises’ will not allow for 
smoking/vaping, and so will be restricted 
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mostly to ‘ingested’ cannabis consumption—a 
rather uncommon use mode. Furthermore, 
the designated consumption premises may 
provide conventional food or drink, but 
not alcohol or tobacco products, which are 
commonly co-used with cannabis.18,19 Thus, 
the use restrictions altogether will likely 
render the ‘licensed premises’ a rather exotic 
type of establishment for limited audiences, 
the availability and uptake—especially 
outside more affl  uent, urban areas—is likely 
thin (and consequently may push use further 
into private homes). These use-restrictions 
appear too categorical and over-reaching, 
unlikely to well-serve public health overall; 
they should be amended to include some 
sensible, limited options for cannabis use in 
public spaces.

Under-age use penalties
The Bill provides that an under-age 

(<20 years) person found in possession of 
cannabis “would receive a health-based 
response: […] an education session, social 
or health service […or] pay a small fee 
or fi ne”, which however would “not lead 
to a conviction”. There is considerable 
uncertainty and ambiguity—and possible 
devil—in these details. First, cannabis 
use prevalence is highest (up to 25%) 
among ages 15–24, so the potential target 
population for such use violations and 
consequential sanctions is extensive.4,20

Enforcement, inevitably, will need to be 
selective, and thus may reproduce long-
standing arbitrary or discriminatory 
practices (eg, against Māori or other 
minorities).4,21–23 While an ‘education 
session’ may serve health-informational 
purposes, a monetary ‘fee or fi ne’ is prin-
cipally a form of punishment and not a 
genuine health intervention.24 Discretion, 
and therefore arbitrary enforcement of 
these measures will likely occur. Moreover, 
fees/fi nes may be diffi  cult to settle for 
many, especially for young/poor people, 
and so ‘fi ne defaulting’—as, for example, 
has occurred in Australian ‘ticketing’ 
schemes for cannabis—may indirectly 
entangle offenders in the justice system or 
related processes.25,26 Finally, while a formal 
‘criminal conviction’ for offenders may not 
arise, the enforcement of violations and 
consequential ‘health measures’ will likely 
entail some record-keeping in police or 
other administrative databases that iden-
tifi es the individual involved, and so lead 

to continued, potentially long-term iden-
tifi cation or labelling.27,28 However, these 
outcomes were exactly among the collateral, 
social harms of prohibition that legalisation 
was supposed to alleviate, and not extend, 
especially for youth as the vulnerable popu-
lation of concern.23

‘Home-growing’
The cannabis bill—similar to provisions in 

other legalisation settings (eg, North/South 
America)—allows cannabis use-eligible 
adults (proposed as ages 20 and over) to 
‘home-grow’ or self-produce two (maximum 
of four/household) cannabis plants at home 
while “out of sight”.29 Notwithstanding the 
widespread, popular sentiment that ‘home-
growing’ provisions are a ‘quasi-must-have’ 
element for cannabis legalisation and its use 
culture, they are a questionable provision, 
especially concerning their consistency 
with public health objectives and related 
protections.1,30 While the legalisation plan 
imposes strict (eg, potency, access, price) 
restrictions on legal cannabis retail distri-
bution, ‘home-growing’ creates a backdoor 
that directly undermines these protective 
safeguards. The restrictions for cannabis 
‘home-growing’ are practically impos-
sible for authorities to monitor or enforce 
(unless accepting inspections to regularly 
search private homes). Moreover, just like 
use itself, cannabis home-growing inside 
homes comes with risk for environmental 
hazards not only for the consumer, but 
other occupants (eg, family members) of 
the domestic environment.31,32 Beyond, 
home-growing facilitates potential and easy 
access to cannabis products by others (eg, 
including minors), and so can easily enable 
cannabis diversion.33 Overall, cannabis 
‘home-growing’—especially inside resi-
dential homes—makes for a questionable 
and contradictory provision in a genu-
inely public health-oriented framework of 
cannabis legalisation, including other, corre-
spondingly regulated supply parameters.

Retail distribution
The Bill defi nes parameters of retail 

distribution and outlets for legal cannabis 
products. These facilities are proscribed to 
be ‘inconspicuous’, ie, free of overt cannabis 
advertising, to operate within limited hours, 
and to only offer cannabis products , ie, 
no other psychoactive substance products 
like alcohol or tobacco. There are several 
important variables of uncertainty. First, it is 

VIEWPOINT



106 NZMJ 31 July 2020, Vol 133 No 1519
ISSN 1175-8716                 © NZMA
www.nzma.org.nz/journal

unclear how density for legal cannabis retail 
outlets will be regulated or restricted. As 
alcohol policy science demonstrates, outlet 
density strongly infl uences product access, 
and subsequent levels of consumption 
and related harms (eg, hospitalisations, 
injuries).34,35 Second, while the ‘cannabis-ex-
clusive’ nature of retail distribution implies 
an effective protection against risky co-use 
with other psychoactive substances (eg, 
alcohol or tobacco) it is unsubstantiated that 
these protective effects will indeed materi-
alise from such physical separation.18,19 The 
other products, if desired for co-use, may be 
purchased elsewhere (eg, in liquor stores, 
supermarkets, etc.) based on ample, general 
availability.13 A further possible downside 
of this separation of retail is that preven-
tion-oriented regulations or information will 
focus on cannabis-only, rather than more 
comprehensively aim to address the (typi-
cally elevated) risks of common substance 
co-use, eg, for cognitive impairment, accident 
and reproduction risks, etc.10,36,37 Finally, it 
deserves acknowledgement that, within the 
legalisation framework proposed, cannabis 
retail stores will operate as commercial 
business entities. In other words, and despite 
well-intended public health goals, their oper-
ational viability and economic success will 
naturally depend on and strive for increased 
volumes of customers and sales.

Licensed producers
New Zealand’s legalisation plan renders 

cannabis production to a fully commer-
cialised system, and thereby establishes 
a legal commercial cannabis industry (ie, 
akin to existing alcohol, tobacco or other 
consumption product industries). Alterna-
tives for this commercial production and 
supply framework—eg, public monopoly or 
community trust systems—were available 
but not selected.38,39 As studies of other 
consumption product industries document, 
commercialisation facilitates distinctly 
adverse interests and dynamics counter 
public health.40–42 Commercial industries 
generally work towards expanded sale 
and profi t; they: seek to expand consumer 
populations (especially young people) and 
consumption; develop effective ways for 
marketing and promotion (while creatively 
bypassing restrictions); and contribute to 
elevated use-associated (eg, health) harms. 
For cannabis specifi cally, there is not only 

the risk of creating a sizeable new psycho-
active product industry featuring similar 
commerce-driven and public health-averse 
characteristics in New Zealand. Equally 
important, commercial cannabis industry 
entities will likely either quickly merge with, 
or follow the commercial business strat-
egies of large-scale multi-national cannabis, 
or alcohol and tobacco corporations.40,43

Such developments have already exten-
sively occurred in other markets (eg, North 
America), and will render it challenging for 
New Zealand to control its cannabis industry 
landscape according to its domestic needs 
and interests. While it is laudable that the 
regulations for production include licensed 
‘micro-cultivators’ for inclusion in the 
commercial cannabis production scheme, 
they set an overall maximum share limit of 
20% of the production cap per individual 
license-holder. This generous allotment 
means that, in theory, a total of fi ve—or an 
oligopoly—of large-scale (eg, multi-national) 
producer entities may control the legal 
cannabis market.

Product availability
The Bill provides for a menu of different 

cannabis products to be legally available 
for public retail and consumption, however 
with explicit restrictions or bans on other 
products. With key details yet unclear, there 
will be restrictions at least for legal sales 
contexts on high-potency cannabis products, 
which is generally desirable, given that 
potency (ie, THC) levels are directly asso-
ciated with various acute and long-term 
adverse outcomes (eg, cognitive impairment, 
mental health, dependence) from use.10,11,44

However, besides mere THC-related potency, 
cannabis product composition, specifi cally 
in regards to CBD content levels, similarly 
matter for the attenuation of at least some 
adverse effects.10,45–47 Overall, it needs to 
be assumed that many cannabis products 
the legal retail market—for example, for 
health protections—restricts or bans will 
remain on offer by illegal sources. Hence, 
these regulatory restrictions involve a 
cautious balancing act, yet do not mean 
more hazardous cannabis products will 
entirely disappear from availability. Banned 
products from cannabis retail furthermore 
include other legal substances, such as 
alcohol or tobacco, due to “harmful inter-
actions” with cannabis. Co-use of alcohol 
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and/or tobacco with cannabis is indeed 
common and assoicated with a multitude 
of adverse health outcomes.10,36,37 However, 
there is no ready evidence that limiting 
retail to cannabis products only will mate-
rially avoid, or reduce such risky co-use and 
adverse effects, also since these other, legal 
substance products can easily be accessed 
elsewhere. Furthermore, the separation of 
retail distribution systems may undermine 
ways for more integrated product regu-
lation, education and prevention, especially 
at the point of retail.13,47 It is also unclear 
why the legal market will privilege cannabis 
‘edibles’ over cannabis-based beverages.

New/remaining o� enses
The Bill lists multiple remaining and new 

cannabis-related offenses under legali-
sation, including: public use, over-limit 
possession or home-growing, exposure or 
supply to under-age persons, unlicensed 
supply or production, and more. While 
legalisation can be expected to generally 
reduce the extent of general criminalisation 
among (legal age) cannabis users, a main 
supporting argument has promoted its 
potential to generally reduce the extent of 
enforcement and justice system resources 
and expenditures. However, it is unlikely 
that the extensive list of new and remaining 
offenses defi ned, combined with the 
likely levels of popular (non-) compliance, 
will lead to such substantial reductions. 
A further key question is whether the 
enforcement of provisioned cannabis 
offenses will extend the ‘social skewing’ 
or systemic biases in their administration 
experienced under previous (eg, prohibi-
tion-based) or even current legalisation 
approaches.44,48,49 These practices have 
disproportionately targeted young males, 
mostly from socioeconomically margin-
alised groups (eg, Māori in New Zealand).23,50

In other words, it is unclear whether the 
practical enforcement of core offenses 
under legalisation will substantially serve to 
improve social justice, or rather shift while 
extending previous discretion and systemic 
biases under new covers. Conversely, 
there are key areas where substantially 
increased, targeted law enforcement 
would be required to secure legalisation’s 
essential public health and safety objec-
tives. These, fi rst, include comprehensive 
enforcement against cannabis-impaired 

driving as a principal contributor to canna-
bis-related burden of disease (morbidity and 
mortality).51–53 Cannabis-impaired driving 
is common among users yet widely under-
estimated for impairment and crash risk, 
while currently lacking effective general 
deterrence mechanics arising from broad-
based enforcement.36,51,54 Second, systematic 
enforcement will be needed against illegal 
cannabis production and distribution 
towards achieving a maximally possible 
shift towards legal cannabis product supply 
and use, and related benefi ts, among 
consumers. Illegal cannabis markets, 
including high-risk products, have remained 
rather active and resilient in other legal-
isation systems, and retained substantial 
market shares with competitive (ie, 
discounted) prices.6,55–58

Research and monitoring
As ubiquitously stated, the evidence on 

impacts of cannabis legalisation remains 
“mixed and/or inconclusive” even after a 
decade of legalisation initiatives in multiple 
jurisdictions.2,4 Final, conclusive assess-
ments of impacts may never materialise, 
but also vary by specifi c policy settings 
and ecologies, in turn contributing to the 
evolving, multi-grained evidence-base on 
legalisation outcomes. The Bill envisages 
a comprehensive review of legalisation 
after fi ve years, presumably for policy 
assessment and adjustment purposes. 
For these reasons, it is crucial that New 
Zealand’s cannabis legalisation initiative 
will be embedded in a comprehensive 
research and monitoring strategy allowing 
for rigorous, scientifi c evaluation of primary 
policy outcomes. Exemplary principal indi-
cators for this include: general and specifi c 
(eg, youth) population data on cannabis 
use and socio-behavioural characteristics; 
attitudes and knowledge; primary, popu-
lation-level health outcomes (eg, mental 
health, dependence, injuries/traffi  c crashes); 
parameters of legal and illegal cannabis 
markets and related crime/enforcement; 
use and harm interactions with other 
(eg, alcohol, tobacco, prescription) drugs, 
among others.2,59,60 Respective data require 
comprehensive population surveys, inte-
grated health and justice data-systems, fi eld 
(eg, special sub-population and market) 
studies, ideally longitudinally designed, with 
pre- and post-intervention (ie, legalisation) 
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measures, for optimised rigour and validity. 
However, very few of these data indicators, 
systems or infrastructures currently exist 
in New Zealand. In order for basic outcome 
monitoring and evaluation on legalisation 
policy reform to occur—especially towards 
meaningful future, evidence-based policy 
adjustments—extensive research resource 
investments and infrastructure devel-
opment need to be undertaken imminently. 

Discussion
 New Zealand may become the next juris-

diction to embrace legalisation of cannabis 
use and supply, with the aim to “reduce 
harm”, or increase cannabis-related public 
health and safety, on individual- and popu-
lation -levels. As the evidence on outcomes 
remains inconclusive, legalisation remains 
a major ‘social experiment’, with fi rmer 
conclusions some or a long time away.2,4,61

Notwithstanding those present empirical 
limitations, it has become evident that 
essential regulatory details, or their vari-
ation, within legalisation regimes distinctly 
infl uence intended—or unintended—
outcomes of cannabis legalisation projects. 
 This is not entirely surprising, also since 
legalisation is a relatively new policy model. 
Therefore, designing optimised cannabis 
legalisation frameworks crucially involves 
the identifi cation of suitable regulatory 

components and assembling them for 
implementation—within distinct policy 
settings—towards a comprehensively 
effective legalisation policy system or ‘mix’ 
for desired outcomes.62–64 New Zealand’s 
 ‘Cannabis Legalisation and Regulation 
Bill’, overall, presents a generally public 
health- and safety-oriented blueprint and 
foundation for legalisation, much resem-
bling key parameters included in Canada’s 
framework as a ‘hybrid’ of open commer-
cialisation and more restrictive regulations.1

 Based on our review of several elementary 
regulatory components of the Bill, key details 
appear to require further re-thinking and/or 
development, as they may be limited or ques-
tionable for feasibility, or may not support 
(or undermine) declared main policy objec-
tives.  A quintessential question is whether 
proposed legalisation framework will better 
serve the health and social welfare of—the 
numerous—youth/young adult (<20 years) 
cannabis users in New Zealand.23 ‘Policy 
coherence’ with other legal substances forms 
an overarching challenge.13  As some time and 
process remains for fi netuning of key regula-
tions towards the (possible) implementation 
of cannabis legalisation in New Zealand, and 
policy can always still be adjusted post-im-
plementation, we  trust that our perspectives 
and insights will help to meaningfully inform 
relevant discussions and considerations in 
these important directions. 
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Frontal sinus post-traumatic 
mucocele secondary to a 

cactus spine
Depak Patel, John Clarkson, Satya Amirapu

Forty-eight year-old gentlemen present-
ed to our otolaryngology clinic with a 
six-month history of a cystic swelling 

over his right forehead with unilateral clear 
nasal fl uid expressed with pressure over the 
mass. His general practitioner prescribed 
a course of oral antibiotics and the swell-
ing reduced in size with improvement of 
the rhinorrhea. Ten years prior the patient 
suffered a cactus injury to the right fore-
head requiring manual extraction of a large 
cactus spine. He remained asymptomatic 
for nine years. He denies post-nasal drip, 
hyposmia and facial pain. No signifi cant past 
medical history.

More recent examination demonstrated 
no other facial swellings or wounds. Endo-
scopic examination of the nasal cavity was 
normal. Computed tomography (CT) scan 
demonstrated a homogenous, cystic mass 
arising within the right frontal sinus with 
erosion of the anterior and posterior table 
(Figure 1). Hyperostosis was seen in the 
frontal recess with complete opacifi cation 
of the frontal sinus, suggesting obstruction 
of the drainage pathway. Magnetic reso-
nance imaging (MRI) demonstrated high T2 
signal intensity and low T1 signal intensity 
consistent with a mucocele (Figure 2). The 
lesion abutted the frontal lobe, without any 
dural enhancement. 

Treatment options were discussed with 
the patient and surgical intervention 
was agreed upon to confi rm the diag-
nosis, marsupialise the mucocele and 
prevent reformation. A frontal drillout 
was performed, involving the endoscopic 
formation of a common drainage pathway 
between both frontal sinuses to form a large 
common outfl ow tract. Intra-operatively, 
a friable lobular mass among granulation 

tissue was found in the superior aspect of 
the frontal recess with no grossly identi-
fi able mucocele. Biopsies were taken and 
sent in formalin for histology. The patient 
made an excellent postoperative recovery. 

Histology showed multiple small morpho-
logically normal bony spicules, vegetative 
matter in the form of palisade cortical 
cells along with necrotic debris within the 
cortical cells and a fi brous reaction (Figure 
3). Fragmented epithelial lining cells are 
seen with no atypia or malignancy. No 
infl ammatory infi ltrate, granulomata or 
foreign body reaction is visible. Histolog-
ically, longstanding fi brosis along with 
necrosis and evidence of vegetative matter 
concludes a diagnosis consistent with the 
cactus spine injury. 

On request, the patient was able to 
provide us with a stem of the cacti causing 
the injury (Echinopsis destericola) to enable 
us to compare the histological features in 
both biopsy and the cactus stem (Figure 3). 
This particular cactus has white spines up 
to 10cm long. The histological examination 
of the cactus stem showed identical palisade 
cortical cells as seen in the biopsy tissue. The 
spine was needle-like and non-cellular. 

A mucocele is an epithelial-lined sac 
containing intissipated mucus with locally 
erosive properties.1 Bone erosion has been 
shown to occur both from direct positive 
pressure effects within the mucocele2 and 
from local production of bone resorption 
factors such as prostaglandins, interleukin 
1 and tumour necrosis factor.3,4 These 
factors have been identifi ed at the interface 
between mucocele and bone. Capra suggests 
that the cause of a mucocele may be infl am-
matory due to sinus outfl ow obstruction, 
trauma (of which most are blunt trauma 
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Figure 1: CT sagittal demonstrating a homogenous, cystic mass arising within the right frontal sinus 
with erosion of the anterior and posterior table. Hyperostosis is seen in the frontal recess. 

causing fracture), previous surgery or 
tumour distortion of outfl ow tracts. Seventy 
to 90% of mucoceles occur in the fron-
to-ethmoidal complex, 10% in the maxillary 
sinus and rarely in the sphenoid.5 Current 
management is directed at endoscopic 
marsupialisation of the cyst wall.6

A single case of a vegetative granuloma 
found in the nasal cavity was reported in the 
literature due to regurgitation of leguminous 
food.7 No other cases were identifi ed in the 
literature. We present the fi rst case of a 
cactus spine causing a post-traumatic frontal 
sinus mucocele. 
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Figure 2: MRI T1 sagittal demonstrating a cystic lesion abutting the frontal lobe, without dural 
enhancement. 

Figure 3: Left image—frontal sinus lesion showing multiple small morphologically normal bony spicules, vegetative matter in the form 
of palisade cortical cells along with necrotic debris within the cortical cells and a fi brous reaction. Middle image—Echinopsis destericola
provided by patient from the same cactus causing the injury. Right image—histological examination of the cactus spine provided by the 
patient shows identical palisade cortical cells as seen in the biopsy tissue. The spine was needle-like and non-cellular.
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Two cases of episcleral 
tattooing presenting to the 

acute ophthalmic clinic
Michael TM Wang, Zak J Prime, Helen V Danesh-Meyer, Jennifer P Craig

Episcleral tattooing is a form of body 
modifi cation, involving subconjuncti-
val injection of pigment for cosmetic 

purposes.1–3 This procedure is frequently 
performed by artists without formal oph-
thalmic training, in the absence of surgical 
instrumentation, microscopy and sterilisa-
tion,1,3 and can be associated with numerous 
complications.1–5 In this report, two cases of 
episcleral tattooing with short-term complica-
tions presenting to an acute ophthalmic clinic 
in Auckland, in the same week, are present-
ed. Both cases were performed by a visiting 
artist with no formal medical qualifi cations.

Case report
In the fi rst case, a 22-year-old female, 

with no signifi cant past medical history, 
presented 20 hours following bilateral 
episcleral tattooing with Intenze Ink Grape, 
a copper-containing pigment. The patient 
noticed immediate ocular irritation, oedema 
and epiphora post-procedure, but reported 
no visual symptoms. At presentation, the 
conjunctival swelling had increased to 
the extent of preventing eyelid closure. 
Best-corrected visual acuity (BCVA) was 6/6 
bilaterally, pupillary refl exes and intra-
ocular pressures (IOP) were normal. Diffuse 
chemosis with mucus strands and leakage of 
the grape-coloured ink was observed in both 
eyes (Figure 1). There was no evidence of 
globe breach, and extra-ocular movement, 
cornea, anterior chamber, lens, vitreous and 

fundus examination were normal. A clinical 
diagnosis of bilateral chemosis secondary 
to presumed hypersensitivity to the injected 
pigment was made. The patient was 
commenced on intensive topical lubrication 
with hourly application of preservative-free 
artifi cial tears. Conjunctival swabs demon-
strated no microbial growth. At two-week 
follow-up, substantial resolution of chemosis 
was observed, although ongoing mild ocular 
irritation was reported. Conjunctival folds 
were present and remained fi xed on manip-
ulation. These were considered to result 
from pigment deposition (Figure 2). No 
obvious signs of conjunctival ischaemia or 
other abnormalities were identifi ed, but the 
patient was subsequently lost to follow-up. 

The second case was a 27 year-old male, 
with no signifi cant past medical history, 
presenting two days after bilateral epis-
cleral tattooing with an unidentifi ed green 
pigment. The patient reported subconjunc-
tival haemorrhage bilaterally immediately 
post-procedure and progressive spreading 
of pigment, but denied any visual symptoms 
or discomfort. BCVA was 6/6 bilaterally, 
with normal IOP, pupillary refl exes and 
extra-ocular movements. Almost 360° of 
subconjunctival haemorrhage was observed 
in both eyes, with areas of mild chemosis, 
and superior spread of the green pigment 
(Figure 3). No other abnormalities were 
identifi ed on slit-lamp and fundus exam-
ination. The patient was commenced on 
topical lubrication, but also lost to follow-up.
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Figure 1: The fi rst case at presentation (top two panels) showing diffuse chemosis with mucus strands 
and leakage of the grape-coloured ink in both eyes. Mild improvement and reduction of chemosis was 
observed following two days of intensive topical lubrication treatment (lower two panels). Pupil dila-
tion in the lower two panels is pharmacological. 
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Figure 2: The fi rst case following two weeks of intensive of intensive topical lubrication treatment (all 
four panels) showing substantial resolution of chemosis, but conjunctival folds which remained fi xed on 
manipulation in both eyes, thought to be due to pigment deposition. The pupils are pharmacologically 
dilated.

Discussion
To our knowledge, this is the fi rst 

report of acute complications following 
episcleral tattooing in New Zealand. 
Episcleral tattooing has gained growing 
popularity worldwide since being fi rst 
described in 2007.1–5 These procedures are 
frequently conducted in the absence of 
relevant ophthalmic expertise or instru-
mentation.1,3 Numerous complications 
have been previously reported, including 
headache, photophobia, ocular irritation, 
pigment migration, chemosis, orbital 
cellulitis and infections, peri-ocular haem-
orrhage, scleritis, uveitis, globe penetration, 
secondary glaucoma, capsular lens opacity 
and retinal detachment.1–5 The possibility for 
endophthalmitis and traumatic cataract has 
also been raised.1–3 Inadvertent intraocular 
injection of copper-containing pigments, 

such as those used in the fi rst case, might 
lead to severe ocular infl ammation and 
toxicity associated with acute chalcosis.2,4

The potential for delayed hypersensitivity 
and granulomatous reactions, and the 
development of long-term scleral thinning 
or malignancy would warrant careful 
follow-up.1,3,4

Raising public awareness of the potential 
complications and risks of blindness 
associated with episcleral tattooing is 
required.1–4 There have been calls inter-
nationally for increasing regulation,1,3 and 
the procedure has been outlawed in the US 
states of Indiana, Nebraska and Oklahoma, 
and the Australian state of New South 
Wales.6,7 Locally, the Auckland Council has 
prohibited episcleral tattooing performed by 
non-medically trained personnel,8 although 
corresponding legislative action has yet to 
occur in other regions of New Zealand.

CLINICAL CORRESPONDENCE



119 NZMJ 31 July 2020, Vol 133 No 1519
ISSN 1175-8716                 © NZMA
www.nzma.org.nz/journal

Figure 3: The second case at presentation (both panels) showing almost 360° of subconjunctival hae-
morrhage, with areas of mild chemosis, and superior displacement of the green pigment. The pupil is 
pharmacologically dilated.
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Slipping under the radar: 
worsened health outcomes 

in semi-urban areas of 
New Zealand

Lukas Marek, Jesse Wiki, Malcolm Campbell, Simon Kingham, 
Clive Sabel, Melanie Tomintz, Matthew Hobbs

Persistent inequities in health outcomes, 
morbidity and mortality exist between 
urban and rural regions, an area of 

research that has received a signifi cant 
amount of attention both nationally1–4

and internationally.5,6 In contrast, far less 
research has been directed toward areas 
that lie in between these classifi cations, 
such as small towns.7 Many health studies 
also adopt the simple dichotomy of urban-
rural, yet this does little to address the 
full spectrum of urbanicity, overlooking 
or misclassifying small towns that have 
vastly different population and geographic 
properties. This is particularly relevant 
within New Zealand where small towns, 
classifi ed as minor urban areas with a 
population of 1,000–10,000, are often 
surrounded by rural areas with limited 
service accessibility8 and are subject 
to unique population dynamics such 
as declining populations, ageing, lack 
of employment opportunities and high 
proportions of ethnic minority groups.9 This 
poses particular challenges for populations 
living in these areas7 and may have a 
signifi cant impact on health outcomes.

Indeed, research dating back as far as 
1989 has demonstrated spatial variations 
in health outcomes for small towns in New 
Zealand, with such areas having a signifi -
cantly higher mortality rate than larger 
urban areas,1 yet it remains a fi eld of study 
that is often overlooked. In turn, our under-
standing of population demographics and 
health in such areas is limited. By not having 
an in-depth understanding of such relation-
ships, it is possible that resources are not 
being allocated in a way that adequately 
services small towns and their resident 
populations.8 This is an important area of 

research which lacks current empirical 
evidence in the New Zealand context. We 
also consider health outcomes for both 
children and adults in order to understand 
if there is variation based on population 
demographics. Key priorities for the New 
Zealand Ministry of Health in 2019/20 
are child wellbeing, mental wellbeing, 
and better population health outcomes 
supported by a strong and equitable public 
health and disability system.10 In this 
communication, we explored these topics 
with a particular focus on small towns in 
New Zealand, fi nding notable similarities 
in spatial patterns when disaggregated by 
urban-rural classifi cation.

Our research used powerful nationwide 
and nationally representative datasets: 
pooled New Zealand Health Survey (NZHS) 
data (2013/14–2016/17) that contained both 
measured height and weight of children 
(2–14 years) and adults, self-rated health, and 
diagnosed mental health disorders for adults; 
the National Immunisation Register (NIR, 
2006–2017) and pooled ambulatory sensitive 
hospitalisations (ASH, 2011–2017) from the 
National Minimum Dataset (NMDS).

Main urban areas are classifi ed as areas 
with a population >30,000, secondary urban 
areas between 10,000–29,999, minor urban 
areas between 1,000–9,999 and rural areas 
with a population <1,000 in accordance with 
Statistics New Zealand Urban-Rural Classifi -
cation.11 There is a slow but steady increase 
in the percentage of the population living 
in main urban areas alongside a relative 
decline in secondary urban and rural areas 
(Table 1). This has important implications 
as previous research has demonstrated 
associations between population decline and 
negative health outcomes.12
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Adverse health outcomes were higher 
within minor urban areas than main urban 
or rural areas across nearly all outcomes. 
Prevalence of adult and childhood obesity 
was the highest for adults and the second 
highest for children in minor urban areas 
compared to secondary urban, main urban 
and rural areas (Figure 1A). Additionally, 
while immunisation coverage itself is not 
an adverse health outcome, low immu-
nisation coverage certainly is, as areas 
with low immunisation rates can expe-
rience a higher occurrence of preventable 
diseases. Median immunisation coverage in 
minor urban areas was among the lowest 

across all immunisation ages when split 
by urban-rural classifi cation (Figure 1B). 
Furthermore, dermatological, respiratory 
and gastroenteritis ASH rates were highest 
in main urban areas and reduced gradually 
as rurality increased with the lowest rate 
seen in rural areas. Dental ASH rates were, 
however, highest in minor urban areas for 
children aged 0–4 and 5–12 years 
(Figure 1C). Finally, we complement our 
fi ndings focused on children by also consid-
ering self-rated excellent health of adults 
(Figure 1D) and the prevalence of diagnosed 
mental health disorders in the adult popu-
lation (depression, bipolar disorder and/or 

Table 1: Percentage of the New Zealand population by urban-rural classifi cation (Data: Census 1991–2018).

Urban-rural Percentage of the population

1991 1996 2001 2006 2013 2018

Main urban 69.6 70.2 71.0 71.8 71.9 72.2

Secondary urban 6.9 6.5 6.3 6.0 5.9 5.6

Minor urban 9.0 8.7 8.4 8.1 8.1 8.3

Rural (and other) 14.5 14.6 14.2 14.0 14.0 13.9

Figure 1: Selected health outcomes in New Zealand differentiated by urban-rural categories.
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anxiety disorder). Results show that adults 
living in minor urban areas have a lower 
percentage of self-rated excellent health 
(Figure 1D) and a higher prevalence of 
mental health disorders than those living in 
main urban, secondary urban or rural areas 
(Figure 1E), refl ecting a similar pattern to 
health outcomes for children and exempli-
fying that minor urban areas experience 
worse health outcomes overall.

While it is diffi  cult to explain these 
patterns with certainty, there are several 
plausible explanations. In the local context, 
we are not the fi rst to report the adverse 
consequences of residing within minor 
urban or moderately populated areas.1,4

While some small towns expanded in 
New Zealand, population of 40% of minor 
urban areas did not grow between 1981 
and 20137 and there is still 8.3% of the New 
Zealand population (approximately 390,000 
people in 2018) living in such areas (Table 1). 
Possible explanatory factors include low 
population growth and low growth in highly 
skilled employment, despite fairly high 
employment in minor urban areas overall.7,13

This confi rms earlier research that demon-
strated a lower proportion of the population 
in minor urban areas had acquired tertiary 
qualifi cations.1 This may suggest they are 
areas that struggle to attract and retain popu-
lations which may, in turn, be linked to the 
health outcomes.14

It is also plausible that a lack of connect-
edness in small towns may adversely affect 
population outcomes.15 The success of a 

minor urban area is said to be associated 
with the level of interaction that the area has 
with main urban areas.13 A meta-analysis16

confi rmed the importance of social connect-
edness demonstrating that the infl uence 
of social relationships on risk for mortality 
were comparable with well-established risk 
factors for mortality such as smoking. While 
there is less evidence on social connectedness 
by urban-rural classifi cation, those living in 
minor urban areas and small towns were 
more likely to report neighbourhoods as 
moderately fragmented.17 These issues may 
be particularly important for minor urban 
areas not heavily infl uenced by main urban 
centres.15 Policy programmes often focus on 
major urban regions or remote rural areas, 
and as a result of less public money being 
available for educational and health services, 
small towns may be disadvantaged.7,9The 
results presented here align with prior 
studies in New Zealand, suggesting a need 
to pay careful attention to the geographical 
context in which individuals and commu-
nities are situated.7,8 A more explicit focus 
on small towns is needed to improve popu-
lation health outcomes. A key response could 
focus on a more explicit regional policy with 
respect to health outcomes and geographical 
inequity in New Zealand. Recent policy devel-
opments establishing a provincial growth 
fund18 have attempted such a response in an 
economic context, yet more work is required 
in social and health contexts to ensure equi-
table outcomes for populations living in 
small towns of New Zealand.
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Health effects on IQ of 
� uoride

Bruce Spittle 

Although the 2014 report, Health 
effects of water fl uoridation: a review 
of the scientifi c evidence, found that 

water fl uoridation did not adversely affect 
brain development, it recommended that 
a similar review should be repeated if a 
large well-designed study was published 
that appeared likely to have shifted the 
balance of health benefi t vs health risk.1

Three such large well-designed prospective 
studies on fl uoride and IQ published since 
2014,2–4 found through PubMed searching 
and involving 65, 299 and 601 mother-child 
pairs, respectively, concluded that fl uoride, 
at the levels found with water fl uoridation, 
0.7–1.0mg/L,1 does adversely affect brain 
development. These studies were better de-
signed than two earlier prospective studies 
from New Zealand which were ecological 
studies of groups rather than using individu-
al data from mother-child pairs.5,6

In the recent studies,2–4 substantial IQ 
losses were associated with higher urinary 
and water fl uoride concentrations. In the 
study by Bashash et al, an increase in the 
maternal urinary fl uoride by 0:5mg/L 
(approximately equalling the difference 
between fl uoridated and non-fl uoridated 
regions) predicted a decrease in the IQ of 
the offspring at ages 6 –12 years of 2.50 
IQ points.2 In the study by Green et al, an 
increase in the water fl uoride concentration 
of 1mg/L was associated with a decrease in 
the 8.8 IQ points in the children who have 
been formula fed in the fi rst six months 
of life, while no such difference was seen 
among the exclusively breast-fed children.4

These IQ impairments are consistent with 
the difference of almost 7 IQ points between 
the exposed groups and controls found in 
a 2012 meta-analysis7 and with a statisti-
cally signifi cant loss of 8.6 IQ points for 
each increase by 1mg/L in the fl uoride 
concentration in water found in a large 

cross-sectional study from 2018.8 In other 
recent studies from 2020, Wang et al,9 in a 
study of 572 children, found a lower loss of 
1.6 IQ points for each increase by 1mg/L in 
the fl uoride concentration in water while 
Till et al,10 in a study of 398 mother-child 
dyads, found that an increase of 0.5mg/L in 
water fl uoride corresponded to a 9.3 and 
6.2 IQ points decrement in performance IQ 
among formula-fed and breast-fed children, 
respectively, which remained signifi cant 
after controlling for fetal fl uoride exposure. 
A 0.5mg increase in fl uoride intake from 
infant formula corresponded to an 8.8 IQ 
points decrement in performance IQ and 
this association remained signifi cant after 
controlling for fetal fl uoride.10

Although these recent studies2–4 showed 
a dose-dependent fl uoride neurotoxicity 
that appeared to be statistically signifi cant 
at water concentrations of or below 1mg/L, 
they did not identify a likely threshold. 
Bench mark dose (BMD) calculations may 
be used to develop non-cancer health-based 
limits for dietary intakes, such as drinking 
water, and Hirzy et al11 used this approach 
to generate benchmark results from a study 
by Xiang et al12 of more than 500 children 
in China. The lower confi dence limit for 
the benchmark dose (BMDL) of 1 IQ point 
was calculated to be a daily intake level of 
0.27mg/day.11 Using the average water intake 
of 1.24 L/day in non-pregnant women, this 
BMDL corresponds to a water concentration 
of 0.22 mg/L. 

Grandjean13 used the regression coeffi  -
cients and their standard deviations in the 
studies by Bashash et al3 and Green et al4 to 
estimate tentative BMD values and found 
a BMDL of about 0.2mg/L or below, a level 
that is similar to the result calculated by 
Hirzy et al11 and clearly below the exposure 
levels in communities with drinking water 
fl uoridation.
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In my opinion, there now little doubt 
that developmental neurotoxicity, with 
permanent adverse effects, is a serious risk 
associated with elevated fl uoride exposure 
during early development.  In conclusion, 

these three recent studies should be quality 
reviewed to determine whether or not, in 
the context of the existing evidence, they 
shift the balance of health benefi t vs health 
risk for water fl uoridation.
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Management of short supply 
oral contraceptives
Caryn Thomas, Rhiannon Braund, Helen Paterson

PHARMAC is tasked with, among other 
things, the challenge of providing 
continuity of supply of funded medi-

cines for our relatively small country, and 
stands behind the nature of the sole supply 
contracts resulting in fewer supply issues 
compared to most other countries. When 
supply issues do occur, for instance due 
to manufacturing shortages, epidemics or 
other global factors affecting supply chains, 
PHARMAC has several ways to manage 
them. These include that they can “work 
with the supplier to fi nd alternative stock” 
and “require medicines to be dispensed in 
smaller amounts”.1

One such supply issue was a nationwide 
shortage of Levlen ED in early 2019. Levlen 
ED is the most commonly prescribed 
combined oral contraceptive pill in New 
Zealand with just under 100,000 users 
annually.2 PHARMAC fi rst notifi ed pharma-
cists of this shortage on 17 January in the 
February 2019 Pharmaceutical Schedule 
Dispatch, with removal of Stat dispensing 
from 1 February.3 Levlen ED was to be 
dispensed in one-month lots, which contains 
21 active hormone tablets and seven 
inactive sugar pills, rather than up to a 
six-month supply being dispensed at a time. 
A letter was then sent out to prescribers on 
24 January to inform them of the shortage 
and that prescribing practices should not be 
affected.4 The shortage was forecast to last 
until new stock arrived in late March 2019.3

The shortage was also reported on by media 
outlets, with articles appearing in the media 
on 21 January.5

As the prescription charge would only 
have to be paid once, the shortage would not 
have caused an increase in direct costs to 
users. However, indirect costs to users are 
likely to have risen due to the need to return 

to the pharmacy more often, and there are 
other potential impacts too. Not having 
a new pill pack is a commonly reported 
reason by users for missing pills, and 21.9% 
of users who miss one pill for this reason 
miss pills on consecutive days.6 This in turn 
puts the user at an increased risk of preg-
nancy. A study conducted in the US showed 
that users who reported any diffi  culty in 
obtaining their method of contraception 
(pill, patch or ring) were more than twice 
as likely to discontinue, and the majority 
of users who discontinued switched to less 
effective methods of contraception, or no 
method.7 Dispensing fewer pill packets at a 
time is also associated with higher rates of 
unintended pregnancy in users,8 and there 
is a positive relationship between a greater 
number of pill packets dispensed at a time 
and continuation, and continuous oral 
contraceptive coverage.9

Shortages such as the one in early 2019 
are not uncommon in New Zealand. There 
have been a number of shortages prior to 
this, and during the COVID-19 pandemic 
a number of oral contraceptives were 
placed on short supply, or alternatives were 
sourced and supplied with a time limited, 
conditional approval from Medsafe after 
originally being listed under Section 29 of 
the Medicines Act 1981.10 We therefore need 
to investigate the impacts of shortages on 
users, as we need to identify whether these 
temporary shortages and associated short 
supply of contraceptive pills resulted in 
higher rates of unintended pregnancy and 
discontinuation in users. Prescribers should 
consider counselling women affected by 
short supply of contraceptives who do not 
want to risk pregnancy to change to long-
acting reversible contraceptives, which are 
less affected due to their longer effi  cacy.
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 Provision of primary care 
in managed isolation and 

quarantine facilities during 
the COVID-19 pandemic: 

lessons learned from 
Christchurch, New Zealand 

Ibrahim S Al-Busaidi, Miriam Martin

The COVID-19 pandemic has presented 
health systems in New Zealand and 
across the world with new challenges 

across the different levels of care delivery. 
To protect New Zealanders from the cata-
strophic effects of COVID-19, the Govern-
ment adopted a four-level Alert System that 
guides the implementation of public health 
and social measures in the fi ght against 
this virus. As part of the ongoing response 
against COVID-19, the Government has intro-
duced temporary restrictions on travellers 
entering New Zealand.1 Individuals allowed 
to enter the country include New Zealand 
citizens, permanent residents and their 
immediate family, Australian citizens and 
permanent residents whose primary place 
of established residence is New Zealand, 
air crews and essential health workers.1

To prevent reintroducing COVID-19 to New 
Zealand, the Government has established 
several managed isolation and quarantine 
facilities (specifi c hotels designated by the 
Ministry of Health) across the county based 
on World Health Organization guidance.2,3

Under Alert Level 1, every person entering 
New Zealand must undertake a minimum 
of 14 days of managed isolation (arrivals 
without COVID-19 symptoms) or quarantine 
(those who are symptomatic, have been in 
contact with a confi rmed COVID-19 case or 
tested positive after arrival in New Zea-
land).2 All individuals must test negative for 
COVID-19 before leaving the facility.2

Early on during the COVID-19 pandemic, 
our medical centre provided primary care 

services to a number of facilities (four 
managed isolation hotels and one quar-
antine hotel) in Christchurch, New Zealand. 
At each facility, there was a team of nurses 
who coordinated patient care with the 
medical staff. Given that the provision 
of medical needs to patients in managed 
isolation/quarantine settings was a new 
experience for us, we faced several chal-
lenges for which we attempted to identify 
suitable solutions. 

We have outlined the following recom-
mendations which represent interventions 
based on our experience in an attempt to 
inform future  provision of appropriate 
and safe primary care services at managed 
isolation and quarantine facilities across 
New Zealand. Each point describes specifi c 
challenge(s) (in italic) followed by the 
adopted/suggested solution(s).

1. COVID-19 swabs were getting 
misplaced at the laboratory due to 
mislabelling of specimen containers 
and errors in handwritten laboratory 
request forms. In addition, we noted 
that the documentation of medical 
encounters with guests (also referred 
to as returnees) was inconsistent and 
sometimes incomplete. We also faced 
diffi  culties retrieving and communi-
cating COVID-19 swab results to the 
nursing team and onsite staff.

We created a separate medical centre 
in the practice management system (PMS) 
and named it “Quarantine Hotel”. Each 
facility/hotel had a separate login to the 
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PMS. Nurses were given their own login to 
the system to facilitate documentation of 
encounters and allow subsequent auditing. 
For all expected fl ights, all guests from the 
manifest (a list of passengers on the plane) 
were loaded into the PMS before the fl ight 
arrived. This facilitated the generation and 
matching of NHI numbers (National Health 
Index, a unique identifi er for each guest). As 
a result, accurate laboratory forms could be 
generated and results would fl ow back into 
the PMS electronically. Nurses could check 
lab results through the PMS allowing spread-
sheets of important patients’ clinical data 
to be updated in real time. Unfortunately, 
due to the limited timeframe, the PMS 
system was not fully rolled out to gain all 
the benefi ts before fl ights were temporarily 
ceased in our region. 

2. Lack of equipment used for clinical 
specimen collection, handling and point-
of-care testing and lack of medicines for 
common acute presentations and symp-
tomatic relief; some guests required 
routine/regular blood tests (ie, moni-
toring of an ongoing medical problem). 

 We set up a clinic space in each facility. 
This space acted as the nurses’ station and 
contained all required medical equipment 
and tools. Guests were, however, seen in 
their own room with medical/nursing staff 
appropriately donning and doffi  ng personal 
protective equipment. Equipment were thor-
oughly cleaned after use. 

We provided all clinical sample collection 
materials (eg, blood, urine, faeces) on 
each site, including a sharps container. 
A basic kit of medical supplies and mate-
rials was provided to each hotel. Each kit 
contained the following: COVID-19 nasopha-
ryngeal swabs, bacterial swabs, swabs for 
sexually transmitted infections, urinalysis 
strips, pregnancy test strips, glucometers 
and glucose test strips, faeces and urine 
specimen containers, paediatric urine 
collection bags, dressing packs, paedi-
atric and adult peak fl ow meters, spacers, 
inhalers, specimen delivery bags, medi-
cation dosing syringes and a selection of 
dispensed medications with paediatric 
dosing charts including paracetamol and 
ibuprofen (tablet and elixir), amoxicillin 
(tablet and elixir), nitrofurantoin, doxycy-
cline, prednisone and ondansetron.

3. Management of long-term/chronic 
medical problems and repeat 
prescription requests. For many guests, 
there was no available or up-to-date 
record of their regular medications, 
listed medical conditions/comorbidities 
or allergies.

We encouraged guests to contact their 
regular doctor via telephone consultation 
for presentations related to their chronic 
medical problems and repeat prescrip-
tions. If physical examination and/or blood 
testing were required, the doctor was able 
contact us or the nursing team to facilitate 
this. In few occasions, we communicated 
with the patient’s doctor to enquire about 
aspects related to the management of 
their long-term condition(s) or exchange 
important medical information to ensure 
appropriate follow-up (eg, seriously 
abnormal blood tests). Communication was 
mixed using email and telephone.

4. Access to and affordability of 
prescription medicines and over-
the-counter pharmacy items; some 
guests did not have online banking or 
computer access.

To expedite the processing and delivery 
of prescribed medications, we used two 
pharmacies and script fees were billed to the 
project. For a small surcharge, this signifi -
cantly reduced the time spent assisting 
guests with payments. We utilised the 
Student Volunteer Army4 to help deliver 
over-the-counter pharmacy items purchased 
by guests. We are aware that the Auckland 
managed isolation and quarantine facil-
ities use pharmacies that do not charge the 
surcharge (Anita Naik, oral communication, 
19 June 2020).

5. High phone calling charges and diffi  -
culty communicating with guests; many 
guests were using SIM cards and phone 
accounts connected to their previous 
place of residence resulting in interna-
tional charges.

We sourced local SIM cards for each 
isolation/quarantine facility. This allowed 
guests to contact their usual doctor for a 
remote consultation if required without 
having to worry about additional charges. 
It also improved our ability to communicate 
easily with guests. 
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6. Absence of a dedicated channel of 
communication between facility nurses 
and the medical team. 

A mobile phone for onsite nursing staff 
was provided by the local district health 
board (DHB) at each location and an email 
address was set up for each facility. The DHB 
also created a single email address for the 
medical team. 

Undoubtedly, the need to expand the 
number of managed isolation and quarantine 

facilities across the country is inevitable 
as the Government opens the borders to 
international trade, tourists and overseas 
students. We hope that the above-men-
tioned lessons are adopted by current and 
future managed isolation/quarantine facil-
ities across the country. We welcome any 
feedback or suggestions from other managed 
isolation/quarantine facilities and are eager 
to exchange ideas, opinions and thoughts 
related to this matter.
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Medical assistance in dying: 
a response

David Robins

I read with interest the 26 June article by 
Winnington and McLeod regarding med-
ical assistance in dying, MAID, in relation 

to the proposed legislation in New Zealand.1

This was based on a single telephone inter-
view with an in-law of a person who had 
assistance in dying overseas, together with a 
Youtube post from a 14-year-old Chilean girl. 
I will pass over the statistical and method-
ological aspects of this study, but the authors’ 
comments should perhaps be challenged.

Firstly, there is an implication that 
wide consultation with family members 
is required in such cases, to avoid family 
upset. Lack of such discussion is referred 
to as secrecy, rather than confi dentiality. I 
suspect that relatives are far more likely to 
be distressed by witnessing a slow, painful 
death than by any lack of prior consultations 
regarding MAID. The proposed law mandates 
discussion with health professionals and 
recommends it for family, and I would expect 
such encounters to be confi dential.

Secondly, the ‘slippery slope’ hypothesis 
is used to imply that exposure to the idea of 
MAID will encourage people to use it—yet 
likely participants are expected to discuss 
their intentions more widely as mentioned 
above. Should this novel idea of withholding 
information be extended to other services 
(elective surgery, oncology, benefi ts, etc) lest 
they be used more frequently? Signifi cant 
amendments to the proposed legislation 
would be required for any ‘slippery slope’ to 
occur in the future.

Many deaths are peaceful and comforting, 
some even inspiring, but the reference in the 
article to ‘the majesty of death’ in the context 
of assisted dying is quite frankly macabre, 
since the modes of deaths without MAID, 
given the proposed restrictions in the law, are 
likely to be far from majestic. The assertion 
that the process of death is nowadays taboo is 
clearly contradicted, not only by  the presence 
of the article itself, but by all the discussion 
of the proposed law in the media and in 
meetings around the country.

1. Winnington R, MacLeod 
R. Social consequences 
of assisted dying: a case 
study. N Z Med J. 2020; 
133(1517):18–23.
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The In� uence of Francis 
Bacon on Medical Science 

June 2020

Sir Joshua Reynolds said, in speaking of 
Art, there was only one name, and that 
name was Michael Angelo. In Medi-

cine there is a name that held a compelling 
and magic sway for centuries, and that 
name is Hippocrates. In its radiance other 
names paled their ineffectual light. In the 
Philosophic Period the infl uence, also, of 
Plato and of Aristotle became great, and for 
centuries philosophy ruled and restrained 
medical science, although Galen and Celsus 
escaped its bondage, forsaking speculation 
for utility and progress. The philosophers 
and the schoolmen spent themselves in the-
ories, trying to attain unattainable frames 
of mind and solve insoluble enigmas, and 
contemned the offi  ce of ministering to the 
health and comfort of thos e they regarded 
as the common herd of mankind as being 
either undignifi ed or immoral. 

Francis Bacon lived in a time ripe for great 
events, a time when men began to question 
the omniscience of Authority in both sacred 
and secular affairs. “The alliance between the 
schools and the Vatican,” writes Macaulay, 
“had for ages been so close that those who 
threw off the dominion of the Vatican could 
not continue to recognise the authority of 
the schools.” Bacon began a new system of 
philosophy, and by a method which differed 
absolutely from that of his predecessors, and 
for an entirely different object. His aim was 
the relief of man’s estate. Before him there 
had been much ploughing and sowing, but 
no harvest; in other words, graceful trees 
had been produced, but without fruit. Bacon 
made philosophy fruitful. No man who 
has ever lived on this earth did so much to 
multiply human enjoyments and to mitigate 
human sufferings. High praise, indeed, but 
well deserved, for a man who disgraced the 
King’s Bench, the wisest and the meanest of 
mankind: such is the complexity of human 
nature. “It was not by furnishing philoso-
phers with rules for performing the inductive 
process well, but with furnishing them with 

a motive for performing it well, that he 
conferred so vast a benefi t on society.” The 
medical profession owes more to Francis 
Bacon than to any other man even the great 
Hippocrates himself. But for him we might 
now have no medical science but only the art 
of the apothecary. 

We cannot forbear to quote a part of 
Macaulay’s essay proclaiming the truth, and 
acknowledge our debt to Francis Bacon, 
whose name is hardly ever on the lips of our 
medical leaders, or on the pages of medical 
literature. The medical profession cannot 
be honoured by association with a greater 
name. Macaulay writes: “To Plato, the 
science of medicine appeared to be of very 
disputable advantage. He did not, indeed, 
object to quick cures for acute disorders, or 
for injuries produced by accidents. But the 
art which resists the slow sap of a chronic 
disease, which repairs frames enervated 
by lust, swollen by gluttony, or infl amed 
by wine, which encourages sensuality by 
mitigating the natural punishment of the 
sensualist, and prolongs existence when 
the intellect has ceased to retain its entire 
energy, had no share of his esteem. A life 
protracted by medical skill he pronounced 
to be a long death. The exercise of the art 
of medicine ought, he said, to be tolerated, 
so far as that art may serve to cure the 
occasional distempers of men whose consti-
tutions are good. As to those who have 
bad constitutions, let them die; and the 
sooner the better. Such men are unfi t for 
war, for magistracy, for the management 
of their domestic affairs, for severe study 
and speculation. If they engage in any 
vigorous mental exercise, they are troubled 
with giddiness and fulness of the head, all 
which they lay to the account of philosophy. 
The best thing that can happen to such 
wretches is to have done with life at once. 
He quotes mystical authority in support of 
this doctrine; and reminds his disciples that 
the practice of the sons of Aesculapius, as 
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described by Homer, extended only to the 
cure of external injuries. Far different was 
the philosophy of Bacon. Of all the sciences, 
that which he seems to have regarded with 
the greatest interest was the science which, 
in Plato’s opinion, would not be tolerated 
in a well-regulated community. To make 
men perfect was no part of Bacon’s plan. 
His humble aim was to make imperfect 
men comfortable. The benefi cence of his 
philosophy resembled the benefi cence of 
the common Father, whose sun rises on the 
evil and the good, whose rain descends for 
the just and the unjust. In Plato’s opinion 
man was made for philosophy: in Bacon’s 
opinion philosophy was made for man; it 
was a means to an end; and that end was to 

increase the pleasures and to mitigate the 
pains of millions who are not and cannot 
be philosophers…As Plato had cited the 
religious legends of Greece to justify his 
contempt for the more recondite parts of the 
art of healing, Bacon vindicated the dignity 
of that art by appealing to the example of 
Christ, and reminded men that the great 
Physician of the soul did not disdain to be 
also the physician of the body.” 

What England did for all science, more 
particularly medical science, through 
Francis Bacon, is one of the greatest glories 
of that land—as great a triumph as the 
wisdom of Greece ever conceived or ever 
was accomplished by the power of Rome.
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