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Using a randomised controlled trial to test the  
effectiveness of social norms feedback to reduce antibiotic 

prescribing without increasing inequities
Nathan Chappell, Catherine Gerard, Alex Gyani, Richard Hamblin,  

Rawiri McKree, Aniva Lawrence, Janet Mackay, Nikolai Minko, Sally Roberts,  
Carl Shuker, Leanne Te Karu, Jan White

Recognising the role antibiotic overprescription plays in antimicrobial resistance, the Health 
Quality & Safety Commission, PHARMAC and researchers from the Behavioural Insights Team 
set out to test whether a well-executed nudge could inspire a reduction. The nudge took the 
form of a letter, sent to a sample of the highest prescribing GPs, informing them of their high 
prescription rates relative to their peers. Comparing the GPs who received the letter with 
those that didn’t, the study found that the nudge caused a statistically significant drop in both 
the number of patients, and the number of antibiotics being prescribed. 

“Not a perfect situation, but...” A single-practice survey  
of patient experience of phone consultations during  

COVID-19 Alert Level 4 in New Zealand
Michelle Curtis, Rebecca Duncan, Meng Jing, Andrew Kim, Vui Teck Lu,  

Jennifer Redshaw, Robina Ru Yean Stevens, Dylan Truppman-Lattie, Samuel Young, 
David Zhou, Tane Fairchild-Brunt, Robert J Hancox, Carol Atmore

We surveyed people about their experience of having a phone consultation with their general 
practitioner during the COVID-19 Alert Level 4 lockdown of March–April 2020. About half 
of the people from one city based general practice who had a phone consultation answered 
our phone survey, 108 people in total. Most people were highly satisfied with their phone 
consultation and would recommend phone consultations to others, regardless of their age, 
ethnicity and socioeconomic status. Although men’s overall satisfaction was slightly lower 
than women’s, they were as likely as women to recommend phone consultations to others. 
Most people found phone consultations convenient and time-saving and thought it was okay 
not having an in-person visit with the doctor during Alert Level 4 lockdown.

Effectiveness and risk assessment of  
non-contact respiratory radiology meeting

Aldoph B Nanguzgambo, David Gunawan
Patients who end up having an x-ray of their chest may be found with some abnormalities 
that might raise the concern for lung cancer. As a result, they are usually referred to the 
lung specialists to be seen and assessed. However, the specialists’ clinic slots are not enough 
for them to see everyone. This paper explains an effective and safe model used by the lung 
specialists to assess patients without having to see all of them.

The effect of perioperative sustained-release opioid use  
on long-term opioid dispensing following total knee 

arthroplasty: a retrospective cohort study
Taehoon Kim, Chen (Eileen) Zhou, Rachel A Sara, Nicholas J Lightfoot

Total knee replacement is a common procedure that can lead to significant post-operative 
pain. It has been associated with inappropriate prescribing of opioid medications following 
hospital discharge. At our institution, we found that patients receiving long-acting opioids in 
hospital were more likely to receive strong opioids for up to two months following surgery, 
compared to those who did not receive these drugs. Long-acting opioids given following 
surgery is a major risk factor for subsequent dependence and persistent opioid use.
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A survey of the smokefree status of pedestrian-only  
spaces in 10 New Zealand local government areas

Nick Wilson, Niveditha Gurram, Leah Grout, George Thomson
More pedestrian spaces need to be smokefree to help de-normalise smoking and support 
people to quit. We surveyed the smokefree status and signage of 60 outdoor pedestrian-only 
plazas/malls/boulevards in 10 New Zealand local government (council) areas. Of these, only 
63% were officially designated smokefree and none of the smokefree policies were backed by 
law. The national smokefree law needs upgrades to make such pedestrian areas effectively 
smokefree, so as to help reach the national smokefree goal for 2025.

Celebrating a decade of the minor operations clinic:  
an approach at a regional New Zealand hospital

Jasmin King, Ruth Christie, Falah El-Haddawi
A minor operations clinic was set up to ease the burden of skin lesion excision on primary 
healthcare. It has also provided benefits such as reducing wait-times, reducing number of 
appointments required to treat lesions of concerns as well as reducing cost on the healthcare 
system.

Evaluating diabetes care quality improvement strategies used 
by clinical teams in five primary care practices in New Zealand

Nelson Aguirre-Duarte, John Øvretveit, Timothy Kenealy
Our study aims to describe the level of implementation of six QI strategies for improving 
primary care of diabetes (self-management support, team changes, case management, patient 
education, electronic patient registers and patient reminders). In this study of five practices, 
the instrument developed, and the associated measurement processes, were acceptable to 
practices and the results appear discriminatory and plausible. All practices simultaneously 
implementing different strategies, but type and level of implementations varied between the 
practices.

Non-traumatic dental presentations at emergency 
departments in New Zealand

Moira Smith, Chloe Stroud, Marissa Low, Chanelle Gibson,  
C Anna Ferguson, Jonathan Broadbent

A high proportion of people who present at emergency departments (EDs) seeking relief of 
toothaches and/or dental abscesses are young adults, Māori and Pasifika. Cost of, and access 
to, care are key barriers to dental care in the community, and likely drive presentations to 
EDs. Unlike almost all other medical conditions that present to EDs, there are few pathways to 
further dental care in the community that are affordable and accessible. Oral health dispar-
ities are likely to continue and widen if the means to providing accessible dental care is not 
achieved.
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Eliminating  
congenital syphilis from 

Aotearoa New Zealand
Jane Morgan, Teena Mathew, Sunita Azariah

We all recognise the “aha” moment 
in the congenital syphilis case 
reported in this issue of the New 

Zealand Medical Journal, when “a subtle 
desquamating rash on the soles was noted 
and urgent treponemal serology requested,” 
which led to a successful clinical outcome 
for this whānau.1 We also all know how 
easily this infant’s illness could have had a 
very different and heart-breaking outcome. 
Congenital syphilis has previously been rare 
in Aotearoa New Zealand, with one stillbirth 
reported in 2011–12 and no further reported 
cases until 2016. However, there has since 
been a rapid resurgence, with 23 congenital 
syphilis cases reported nationally from 2016 
to 2020, including eight fetal and one perina-
tal death (ESR, personal communication). A 
recent study by the New Zealand Paediatric 
Surveillance Unit estimated an incidence 
of 9.4 cases per 100,000 live births during 
April 2018 to May 2020.2 In comparison, 
Australia’s non-Indigenous notification rate 
was 1.4 cases per 100,000 live births in 2018, 
although the rate among the Aboriginal and/
or Torres Strait Islander population was 
considerably higher, at 19.6 notifications 
per 100,000 live births.3 The United King-
dom similarly had 1.4 cases per 100,000 live 
births in 2019, with recent increases there 
linked to social issues and other inequali-
ties.4 The true incidence in Aotearoa New 
Zealand is likely higher given that diagnos-
ing early congenital syphilis infection can 
be challenging and fetal loss is not always 
investigated. Tragically, infections over the 
last five years have been inequitably con-
centrated in areas of higher socioeconomic 
disadvantage in the North Island, affecting a 
disproportionate number of Māori and Pa-
cific Island whānau.5 This marked increase 
reflects the parallel rise in reported cases of 
infectious syphilis among women of repro-

ductive age in the North Island since 2016, 
again with an over-representation of Māori 
and Pacific Island women.

Maternal–fetal syphilis transmission can 
occur at any stage of pregnancy and any 
stage of infection, although it is most likely 
with early infection. Untreated maternal 
syphilis infection is associated with adverse 
outcomes for an estimated 66% of preg-
nancies.6 Left untreated, congenital syphilis 
can cause deafness, blindness, skeletal 
abnormalities and liver problems, and it 
is also associated with a significant risk of 
miscarriage, premature birth or stillbirth. 
Newborn babies can be successfully treated 
with antibiotics, but a diagnosis of syphilis 
may not be considered, especially if the 
baby is asymptomatic at birth.1 Ensuring 
that clinicians are aware of the resurgence 
of congenital syphilis and having a lower 
threshold for appropriate testing to ensure 
early identification of cases will help. But, 
more importantly, all cases of congenital 
syphilis are potentially preventable if the 
mother’s infection is diagnosed during preg-
nancy and treated promptly and effectively. 
Hence the main requirement to prevent 
congenital syphilis is adequate healthcare 
infrastructure that ensures universal access 
to early antenatal care and screening with 
subsequent linkage to services for maternal 
treatment and partner notification.7 

Each and every congenital syphilis 
infection represents a failure in our 
healthcare system and reminds us that too 
many people in Aotearoa New Zealand still 
lack access to adequate healthcare. The 
right to health is fundamental and, as we 
have ratified the International Covenant on 
Economic, Social and Cultural Rights, New 
Zealand is required to make provision “for 
the reduction of the stillbirth-rate and of 
infant mortality and for the healthy devel-
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opment of the child” and the “prevention, 
treatment and control of epidemic, endemic, 
occupational and other diseases.”8 The right 
to health also requires that health goods, 
services and facilities are available in 
adequate numbers; accessible on a financial, 
geographical and non-discriminatory basis; 
acceptable, including being culturally appro-
priate and respectful of gender and medical 
ethics; and of good quality. The Government 
also has an obligation under Te Tiriti o 
Waitangi to protect the rights of Māori and, 
to the fullest extent practicable, achieve 
equitable health outcomes.

Clinicians have highlighted the increasing 
rates of infectious syphilis in adults over 
recent years and urged action to avoid the 
deplorable situation in which we now find 
ourselves.9 In 2019, the Ministry of Health 
drafted a national syphilis action plan, 
which encouraged district health boards 
(DHBs) to develop local management 
and referral pathways. Clinicians led the 
development of a national antenatal and 
congenital syphilis guideline to promote 
standardisation and consistency of testing 
recommendations and to improve diagnosis 
and management of syphilis in pregnancy 
and in infants.10 However, not surprisingly, 
the development of a national action plan 
and a national guideline without resourced 
implementation or structural change has 
had little if any impact. There is much we 
can learn from Aotearoa New Zealand’s 
COVID-19 pandemic response, in particular 
that we need strong public health policy 
and pro-equity action. The actions to elim-
inate congenital syphilis again are similar: 
early diagnosis by improving test coverage, 
prevention of onward transmission (in the 
case of syphilis by treatment with a cheap 
effective antibiotic) and comprehensive 
timely contact tracing—arguably easier than 
eliminating the delta variant of COVID-19.

We must:
• Ensure access to high quality ante-

natal care for all women and promote 
high uptake of testing early in 
pregnancy.

• Implement repeat testing later in 
pregnancy particularly for those 
living in parts of the country with the 
highest rates of syphilis among people 
of reproductive age.

• Ensure maternal syphilis status is 
known at birth for all women.

• Quickly and correctly treat adult infec-
tions when they are diagnosed. 

• Ensure partners of those diagnosed 
with syphilis are treated to avoid rein-
fection and stop further spread.

• Reduce the rates of infectious syphilis 
in general population through clear 
public health messaging, widespread 
free testing, treatment of cases and 
effective contract tracing.

In 2007, the World Health Organization 
set a goal of eliminating mother-to-child 
transmission of syphilis, with targets 
of (i) at least 95% coverage of antenatal 
care, (ii) 95% testing coverage of pregnant 
women for HIV and syphilis and (iii) 95% 
treatment coverage for those pregnant 
women testing positive for HIV or syphilis.11 
Among women giving birth in Aotearoa 
New Zealand in 2018, 95.5% registered for 
antenatal care.12 However, a considerable 
number register later in pregnancy and 
hence do not receive early antenatal testing 
or adequate antenatal care, representing 
missed opportunities for early intervention. 
Reasons for late registration are well-
known, with structural issues and social 
determinants creating barriers, as well as 
the complex realities of involvement with 
other agencies such as Oranga Tamariki, all 
of which contribute to persistent maternal 
health inequities for Māori and Pacific 
women.13–15 Ensuring every pregnant person 
is sufficiently supported to access early 
and ongoing antenatal care is essential to 
reversing inequitable maternal and infant 
health outcomes. It is also imperative that 
there are policies and procedures in place to 
ensure those presenting late in pregnancy 
or in labour are offered routine screening 
generally done at first antenatal contact 
including syphilis testing. 

Overseas reviews highlight that provider 
and systemic factors also contribute signifi-
cantly to avoidable congenital syphilis 
cases, particularly around linkage to 
appropriate care, adequate treatment and 
follow-up.4,16,17 There have been similar 
failures in Aotearoa New Zealand already. 
All antenatal care providers need compre-
hensive training in sexually transmitted 
infection (STI) screening and management 
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and gaps in referral pathways to specialist 
services, especially in smaller DHBs, need 
to be addressed. Sexual health funding 
has been an easy target for fiscal cuts for 
many years and a significant number 
of DHBs do not employ sexual health or 
infectious disease expertise or do not have 
adequately resourced specialist services. In 
addition, inadequate partner notification 
is a longstanding issue in the management 
of syphilis, HIV and other STIs in Aotearoa 
New Zealand.18 Ideally, there would be a 
dedicated trained workforce to help provide 
contact tracing and linkage to care; an 
obvious solution would be to utilise the 
newly created resource of the COVID-19 
contact tracing workforce. 

The resurgence of syphilis requires 
greater awareness among antenatal care 
providers of the need to offer repeat 
antenatal testing. Repeat testing during 
pregnancy has long been recommended in 
international guidelines for those at high 
risk of syphilis because serological tests 
may be falsely negative in early infection or 
infection may be acquired later in preg-
nancy.19 In 2018, the New Zealand College 
of Midwives proactively issued a syphilis 
advisory statement that highlighted the 
need to recommend testing or re-testing for 
syphilis at any gestation for anyone with 
clinical indicators and to offer re-screening 
between 28 and 32 weeks for women with 
risk factors. The 2020 national guideline 
suggests that a woman at higher risk of 
acquiring syphilis infection during preg-
nancy will likely have one of the following 
characteristics: no or inconsistent antenatal 
care; more than one sexual partner during 
the pregnancy; an STI diagnosed during the 
past year; current recreational drug use; 
incarceration in the past year; currently 
experiencing homelessness or unstable 
housing; or a sexual partner who has similar 
risk factors. The guideline also encourages 
providers to have a low threshold for repeat 
testing given that women may not have 
overt risks. There are also additional recom-
mendations of further testing at birth for 
high-risk women and for anyone delivering 
a stillborn at 20 weeks gestation or later. 

Relying on a behavioural risk-assessment 
process is fraught with issues, however, 

which is why we changed from risk-based 
to universal antenatal HIV testing 15 years 
ago. A recent review of United States case 
reports during 2012–16 highlighted this 
further, in that 49% of 9,883 pregnant 
women with any stage of syphilis and 37% 
of those with early syphilis did not report 
any recent high-risk behaviours.20 There is 
increasing support to introduce a universal 
offer of a second syphilis test in the third 
trimester in Aotearoa New Zealand, at least 
in the areas of higher prevalence in the 
North Island, and the authors recommend 
this approach too. Overseas economic 
evaluations, using US and UK data, suggest 
universal repeat testing would likely be 
cost-effective at a prevalence of 3.5–5 per 
100,000 pregnant women.21–23 Repeat testing 
has already been implemented in other 
settings experiencing rises in congenital 
syphilis, including some US states and 
parts of Australia. Going forward, we 
need a policy change to formalise ante-
natal infectious disease screening under 
the National Screening Unit to provide 
clear guidance for clinicians working in all 
settings, including a consensus on repeat 
testing, and to facilitate a process for audit 
of first antenatal testing coverage and 
test positivity rates, monitoring and eval-
uation of any repeat testing, and quality 
improvement at a national level. 

To conclude, pregnant women in Aotearoa 
New Zealand have the right to expect 
equitable access to high-quality maternal 
healthcare and the right to avoid serious 
preventable illness in their babies and 
whānau. We have undoubtedly failed in 
our obligations under Te Tiriti o Waitangi 
to protect Māori and their rights to achieve 
equitable health outcomes. Eliminating 
congenital syphilis is very achievable. We 
have all the available tools, but to make 
it happen we need political will, effective 
leadership, strong partnerships based 
on collective ownership and adequate 
resourcing. We wholeheartedly agree with 
Prime Minister Jacinda Ardern who said in a 
recent 1 pm press conference: “I don’t want 
a situation in New Zealand where we simply 
shrug our shoulders and accept that we have 
an infectious disease that takes lives when 
that can be prevented.”
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Using a randomised 
controlled trial to test 

the effectiveness of social 
norms feedback to reduce 

antibiotic prescribing 
without increasing 

inequities
Nathan Chappell, Catherine Gerard, Alex Gyani, Richard Hamblin,  

Rawiri McKree, Aniva Lawrence, Janet Mackay, Nikolai Minko,  
Sally Roberts, Carl Shuker, Leanne Te Karu, Jan White

ABSTRACT
AIMS: Antibiotic overprescription is a key driver of antimicrobial resistance, and rates of community dispensing 
of antibiotics in New Zealand are high compared to other developed countries. We aimed to test whether a 
social-norm-based intervention successful elsewhere would have an effect on GPs with high prescribing rates 
of antibiotics. We also aimed to assess the effects on prescribing for Māori and Pacific patients.
METHODS: A randomised controlled trial (n=1,214) tested the effects of a letter mailed to high-prescribing 
GPs that presented their prescribing data in comparison to their peers. 
RESULTS: In September–December 2019, after the letters were mailed, the antibiotic prescribing rate in the 
control arm was 178.8 patients prescribed antibiotics per 1,000 patients prescribed any medicine, and in 
the intervention arm it was 162.3, a relative difference of 9.2% (p<0.001). GPs in the intervention arm were 
responsible for an average of 173.5 prescriptions, versus an average of 186.8 prescriptions for GPs in the 
control arm, a relative difference of 13.3 or 7.1% (p<0.01). Exploratory analyses showed the intervention 
reduced prescribing to Māori and Pacific patients among historically high prescribing GPs but had no 
statistically significant impact on low prescribers.
CONCLUSIONS: A targeted intervention using social norms reduced prescribing of antibiotics by 
high-prescribing GPs. Such an approach may be promising to address inequities in access to and use of 
antibiotics by Māori and Pacific peoples, historically underserved by prescribers, but further investigation 
is needed.

In 2020, the World Health Organization 
(WHO) described antimicrobial resis-
tance (AMR) accelerated by misuse and 

overuse of antibiotics as “one of the biggest 
threats to global health, food security, and 
development today.”1 Overprescription 
of antibiotics is especially problematic in 
Aotearoa New Zealand, which in 2017 had 
the fourth highest community prescription 
rate of antibiotics in the OECD.2

Most antibiotic consumption (85–90%) 
in Aotearoa New Zealand occurs outside 
of hospital, predominantly on prescription 
from general practitioners (GPs).3 Local and 
international evidence suggests inappro-
priate prescribing of antibiotics exists4,5 and 
is often driven by diagnostic uncertainty 
and other factors,6,7 with consequences for 
not only selection for antibiotic-resistant 
bacteria, but also other effects on health.6
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However, underprescribing of antibiotics 
is also an issue. Despite years of evidence 
showing the burden of disease for which 
antibiotics are indicated affects Māori and 
Pacific peoples more than other ethnic-
ities,8–13 there is longitudinal evidence that 
Māori do not receive antibiotics when it is 
important to receive them.14,15 A 2019 report 
from PHARMAC found antibiotics lead all of 
the many classes of medications shown to 
have inequities in access.15

The many recent interventions to 
encourage better antibiotic stewardship 
include patient education to address 
demand, clinician education and commu-
nication skills, decision-support tools, 
monitoring, point-of-care diagnostic tests, 
accountable justification (where non-in-
dicated antibiotic prescribing must be 
documented and explained) and delayed 
prescribing.6,16–18 

Increasingly, evidence for efficacy is 
accumulating around audit and feedback 
mechanisms that incorporate peer 
comparison, with adaptations informed by 
behavioural science.6,19 Audit and feedback 
have been used worldwide to encourage 
quality improvement in healthcare,20 
including BPAC audit reports and Pegasus 
Small Group Rounds in New Zealand. 
Several studies have now shown the 
efficacy of a peer-comparison intervention 
(referred to as “descriptive social norms” 
in the social psychology literature, after the 
Theory of Planned Behaviour21) on antibiotic 
prescribing, whereby high prescribers in 
primary care are sent a letter from a trusted 
source that compares the GP’s prescribing 
patterns against anonymised peer-pre-
scribing patterns.22–27 

We aimed to determine the impact on 
prescribing levels in the Aotearoa New 
Zealand context of such an audit and 
feedback intervention targeting the anti-
biotic prescribing of GPs identified as high 
prescribers, including the impact on anti-
biotic prescribing levels for Māori and 
Pacific populations. 

We report the methodology and results of 
a randomised controlled trial of this inter-
vention, conducted with GPs who were 
in the top 30% of antibiotic prescribers in 
the 2018 calendar year (n=1,260) in each 
of the 20 district health boards (DHBs). We 
assessed the effect on prescribing by these 

GPs from September to December 2019 after 
the letter was mailed in August 2019, using 
the 2018 calendar year as baseline, with 
special attention to the effects of the inter-
vention on prescribing to Māori and Pacific 
peoples, and discuss the results.

Methods
The intervention was evaluated with a 

two-armed randomised controlled trial 
(RCT), with randomisation at the GP level 
and stratification by DHB.

Study design and participants
The top 30% of GPs prescribing antibiotics 

in each DHB for the 2018 calendar year were 
identified using data from the Pharmaceu-
tical Collection, the Ministry of Health’s 
national collection of claim and payment 
information for subsidised dispensings.28

This de-identified data described all 
dispensings of medicines from community 
pharmacies in Aotearoa New Zealand in the 
calendar year 2018, including the age and 
ethnicity of patients dispensed to. All but GP 
dispensings were then excluded (including 
nurse practitioners, dentists and all doctors 
except for GPs). Locums were excluded 
from the trial because it was unlikely that 
we would be able to send them a letter. 
Individual GPs were linked to a practice 
by ascertaining the practice enrolment of 
patients prescribed to by that GP and their 
DHB was identified. Codes for individual 
GPs from the Pharmaceutical Collection data 
were linked to GP names at the Ministry of 
Health and address for practices were ascer-
tained via publicly available information.

This yielded a sample of 1,260 high-pre-
scribing GPs, who were then randomised 
into intervention and control groups. 
Randomisation was conducted in R, using 
the “stratified” function in the splitstack-
shape package. High-prescribing GPs were 
stratified by DHB due to the substantial 
differences in prescribing by DHB (partly 
driven by differences in patient character-
istics). Balance checks of these two cohorts 
showed close comparability (Appendix 1).

After excluding 15 intervention group 
GPs who could not be linked to a name 
(inclusion did not meaningfully change 
results) and who were lost to follow-up due 
to inactivity in the trial period, the final 
sample for analysis yielded 1,214 GPs: 602 
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GPs in the intervention arm and 612 GPs in 
the control arm. Power calculations showed 
we would be able to detect an effect size of 
around 0.75 at p=0.05 (a 4% change in the 
antibiotic prescribing rate). Figure 1 shows 
the cohort design.

GPs were excluded if: 
• The GP could not be assigned to a 

practice in the last quarter of 2018 (to 
ensure up-to-date information was 
used); or

• The GP prescribed any medicine 
to fewer than 10 patients a month 
on average (to ensure statistical 
robustness) (there was no minimum 
time GPs must be active to be 
included); or

• 80% or more of the GP’s patients were 
75 years or older, suggesting their 
caseload is largely limited to patients 
in rest homes (to avoid compar-
isons with GPs with a unique patient 
population).

The intervention
The design of the intervention letter 

(Appendix 2) drew on previous successful 
trials and the behavioural science literature, 
with adaptations for the Aotearoa New 
Zealand context.

The letter began with a clear call to 
action that emphasised the importance of 
appropriate antibiotic prescribing and how 
to tackle this issue collectively. The peer 
comparison drew on the known effects of 
social norms to shift behaviour.22,29–31 These 
differences were presented visually in a 
graph, as did the most effective letter in the 
Australian trial.25 The letter also provided 
three clear steps to change behaviour 
(Appendix 2). 

A particular adaptation to the Aotearoa 
New Zealand context was the inclusion of 
detailed data of prescribing to at-risk groups, 
as a foreseeable unintended effect of the 
intervention might have been a reduction in 
appropriate prescribing to Māori and Pacific 

Figure 1: Sample of GPs at assessment, allocation, follow-up and analysis.



16

ARtIcLe

NZMJ 22 October 2021, Vol 134 No 1544
ISSN 1175-8716   © NZMA
www.nzma.org.nz/journal

peoples. Each GP’s prescribing to Māori, 
Pacific and other peoples, and the GP’s place 
in the distribution relative to their peers, 
was visualised specifically in their letter 
(Figure 2). This was intended to prompt more 
nuanced behaviour change rather than a 
blanket reduction that might further restrict 
prescribing to groups who needed prescrip-
tions. Ethnicity data were coded using the 
Level 1 approach as per the HISO 10001:2017 
Ethnicity Data Protocols and prioritised 
in cases where an individual has multiple 
ethnicities reported. “Asian” ethnicity was 
included in the “other” category.

Data on prescribing of specific antibi-
otics was also provided25 to provide more 
granular levers for change. The letters were 
addressed from Dr Janice Wilson, chief 
executive officer of the Health Quality and 
Safety Commission (the Commission), to 
draw on the “messenger effects”32 shown to 
be effective in other trials, whereby trust 
and respect felt for the signatory of the letter 
increases the likelihood the letter will be 
received positively and acted upon.

The intervention letters were sent to 
participants in the intervention arm in 
August 2019.

Analysis of the trial
Our primary and secondary analyses were 

registered on the American Economic Asso-
ciation’s registry for randomized controlled 
trials (AEARCTR-0005526).33

Our two primary outcome measures were:
• the antibiotic prescribing rates of 

control versus intervention cohorts, 
averaged over the period September–
December 2019, and 

• the number of antibiotic scripts 
dispensed from the GPs prescribing 
between September and December 
2019, after the letters were mailed in 
August 2019.

The secondary analyses registered 
examined effects of the intervention for all 
high-prescribing GPs in terms of: 

• the prescribing rate of antibiotics to 
Māori, Pacific and non-Māori and 
non-Pacific patients, and 

• the number of people prescribed 
paracetamol scripts per 100 
prescribed any medicine.

The antibiotic prescribing rate chosen 
was:

100 * number of patients  
dispensed an antibiotic

number of patients  
dispensed any medicine

This prescribing rate was defined in 
consultation with the authors and represen-
tatives from the Commission, PHARMAC, the 
Ministry of Health, the Royal New Zealand 
College of General Practitioners, the New 
Zealand Medical Association and several 
practising GPs. 

Figure 2: Example graphs from intervention letter showing individual GPs’ antibiotic prescribing to 
different demographic groups relative to their peers.
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Antibiotics included in the count were 
nine commonly prescribed antibiotics 
whose use (trimethoprim aside) tends to 
increase in winter: 

• Amoxicillin
• Amoxicillin with clavulanic acid 
• Cefaclor 
• Co-trimoxazole
• Doxycycline
• Erythromycin
• Penicillin V
• Roxithromycin
• Trimethoprim
This rate was calculated at a monthly 

level (ie, what proportion of patients were 
prescribed any of these nine antibiotics in 
a given month) and then averaged over the 
12 months of 2018 to calculate one antibiotic 
rate for each GP. This definition, which is 
based on the number of people dispensed 
antibiotics rather than the number of 
scripts, showed more stability over time, 
with high prescribers in winter also being 
high prescribers in summer. This was then 
compared to the post-intervention antibiotic 
prescribing rate for September–December 
2019.

Three regressions for each outcome 
variable were estimated: one with just the 
intervention variable included, one with the 
intervention variable and the DHB stratifi-
cation variable included as a covariate, and 
one with the intervention variable, the DHB 
stratification variable, and the GP’s 2018 
value of the prescribing outcome variable 
to increase precision. In all analyses below 
we only report the estimate from the third 
model with additional controls. (Though, as 
Appendix 3 shows, the results of the three 
models are similar for our analyses.)

Ethical approval
Ethical approval for this work was 

obtained from the New Zealand Ethics 
Committee on 26 July 2019 (ref: NZEC Appli-
cation 2019_34). 

The R statistics package was used to 
analyse data.

Results
Preliminary analysis

Raw data showing the average prescribing 
rate for intervention and control GPs from 
January 2018 to December 2019 were plotted 
to assess whether descriptive analyses would 
align with inferential analyses (Figure 3). 

Figure 3: Prescribing over time of intervention and control GPs (grey dotted line shows timing of inter-
vention).
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These data suggested a divergence in anti-
biotic prescribing rates between the control 
and intervention groups may have occurred, 
with intervention groups showing a lower 
antibiotic rate in all months subsequent to 
the letters being sent in August 2019. We 
assessed this further with the pre-registered 
primary and secondary analyses discussed 
above.36

Effects on primary outcome 
measures

Figure 4 shows the effect of the inter-
vention on the first primary outcome 
measure, where the grey bar shows the 
unadjusted average prescribing rate for 
the control group (17.88) and the blue bar 
represents the average prescribing rate 
for the intervention group (16.23), after 
controlling for DHB and past prescribing. 
The difference between the two bars 
shows the intervention effect: a reduction 
of 1.65 in the prescribing rate, reflecting 
a 9.2% relative difference (p<0.001). This 
means that for every 100 patients who are 
prescribed any medicine by a GP, 1.7 fewer 
patients will be prescribed an antibiotic. 

The corresponding regression output is 
presented in column (1) of Table 1. 

Column (2) of Table 1 shows the inter-
vention effect for the second primary 
outcome: the number of antibiotic scripts 
dispensed from the GP’s prescribing 
between September and December 2019. 
The intervention effect is 13.3, representing 
a 7.1% difference between the intervention 
and control arms (p<0.01). This represents 
8,000 fewer courses of antibiotics dispensed 
over the four-month trial period subsequent 
to the intervention.

See Supplementary Material 1 for effects 
on other commonly dispensed drugs.

Effects on secondary outcome 
measures and exploratory 
analyses: prescribing to different 
ethnicity groups

Next, the effects of the intervention on 
prescribing to different ethnicity groups 
were analysed. GPs’ prescribing to Māori, 
Pacific peoples and all others were analysed 
separately. The antibiotic rate is calculated 
in the same way as the overall rate, but the 

Figure 4: Antibiotic prescribing rates, control and intervention groups, September–December 2019.

*** p<0.001. 
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Table 1: Intervention effect on our primary and secondary outcome measures.

 (1) (2) (3) (4) (5)

Outcome measure
AB pre-
scribing 
rate

Total 
number of 
AB scripts 
prescribed

AB pre-
scribing 
rate to 
Māori 
patients

AB pre-
scribing 
rate to 
Pacific 
patients

AB pre-
scribing 
rate to 
non-
Māori and 
non-Pacific 
patients

Intervention effect

-1.65*** -13.27** -2.22*** -3.16** -1.69***

(0.46) (4.88) (0.65) (0.99) (0.49)

Intercept

5.27*** 32.43*** 11.65*** 19.02*** 5.97***

(1.08) (7.43) (1.57) (2.39) (1.10)

Controls for past  
prescribing Yes Yes Yes Yes Yes

District health board fixed 
effects Yes Yes Yes Yes Yes

Observations 1,214 1,214 1,165 1,102 1,207

This table presents the coefficients from ordinary least squares regressions at the GP level where the outcome 
measure is described in column headers. The sample period is September–December 2019. In columns (1) and (3)–
(5), the outcome measure is calculated as the average of the GP’s monthly rate from September–December 2019. In 
column (2), the outcome measure is the total number of scripts from September–December 2019. In each column, 
the covariate for past prescribing is the same as the outcome measure but calculated over the 2018 calendar year. In 
columns (3)–(5), GPs were excluded if they prescribed no medicine to the given ethnicity group in 2018 or over the 
trial period of 2019. This explains the slight variation in sample size across the columns, and it explains why these 
sample sizes are smaller than in columns (1)–(2). Standard errors, in parentheses, are heteroskedasticity-robust. 
Asterisks denote: *** p<0.001, ** p<0.01.

numerator and denominator are limited to 
those who are of the ethnicity of interest. 

Columns (3)–(5) of Table 1 show statis-
tically significant changes (p<0.01) in 
prescribing to all three ethnicities. Column 
(3) shows that the prescribing rate to Māori 
patients reduced by 2.2, a 10.2% difference 
compared to the control arm. Column (2) 
shows the prescribing rate to Pacific peoples 
reduced by 3.1, a 13.3% difference compared 
to the control arm. Column (3) shows the 
prescribing rate to non-Māori and non-Pa-
cific patients peoples reduced by 1.7, a 9.9% 
difference compared to the control arm. 
The intervention appears to have had an 
impact on all three groups, but this analysis 
does not test how the letters changed the 
behaviour of GPs who underprescribe to 
Māori and Pacific peoples. This question 
is explored in the following exploratory 
analyses.

Low prescribers to Māori were defined as 
those in the bottom 50% of all GPs in 2018 
(not just among high-prescribing trial GPs). 
High prescribers to Māori were those in 
the top 50%. These calculations were only 
performed with a sample that included GPs 
who prescribe sufficiently to Māori to make 
the comparisons meaningful (at least 10 
people of Māori ethnicity prescribed any 
medicine a month). Figure 5 shows GPs who 
were high prescribers overall, and therefore 
received the intervention, as above the 
orange horizontal line. A subsection of 
these GPs were also low prescribers to 
Māori patients are highlighted in blue. The 
following analyses investigate the effect of 
the intervention on these GPs highlighted 
in blue who are high prescribers overall 
but low prescribers to Māori and how this 
compares to the effect of the intervention 
on those GPs who are high prescribers to all 
peoples.
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Columns (1) and (2) of Table 2 look at the 
impact on prescribing to Māori, using this 
split. Column (1), as expected, shows that the 
intervention reduced prescribing to Māori 
among past high prescribers (a statistically 
significant difference of 2.19, or 9.9%). 
Column (2) shows no statistically significant 
impact on past low prescribers. 

Columns (3) and (4) replicate this analysis 
but look at the impact on prescribing to 
Pacific peoples. Column (3) shows that the 
intervention reduced prescribing to Pacific 
peoples among past high prescribers (a 
statistically significant difference of 2.59, 
or 10.9%). Column (4) shows no statistically 
significant impact on past low prescribers. 

Discussion
Building on the research on interven-

tions using social norms feedback to 
influence behaviour, the Behavioural 
Insights Team (BIT, a global social purpose 
company jointly owned by the UK Cabinet 
Office, innovation charity Nesta and their 
employees),34 in partnership with the 
Health Quality and Safety Commission, 
PHARMAC and the authors, generated a 

letter intervention targeted at high-pre-
scribing GPs in New Zealand.

Interventions to improve antibiotic stew-
ardship have been evaluated in what is 
now a large and various body of evidence.6 
This current study has highlighted that 
behavioural science adaptations of audit 
and feedback mechanisms with peer 
comparison (social norms) are likely to be 
effective in reducing antibiotic prescriptions 
in Aotearoa New Zealand. This builds on 
previous evidence showing that letters from 
a trusted source informing high prescribers 
of their rates of prescribing and providing 
comparison with their peers have positive 
effects on overprescribing in the UK22 (with 
effects reproduced in succeeding years23), 
Ireland,24 Australia25 (reproduced again one 
year on26) and the United States.27 

The results of this randomised controlled 
trial suggest that such an intervention was 
also effective in an Aotearoa New Zealand 
context. Our results show that after mailing 
such a letter to a sample of 1,214 high-pre-
scribing GPs in all DHBs in the period 
September–December 2019, the average 
antibiotic prescribing rate in the control 

Figure 5: GPs’ prescribing percentile rank to all people and to Māori, January–December 2018.

Each dot represents an individual GP.
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arm was 179 patients prescribed antibiotics 
per 1,000 patients prescribed any medicine. 
The average antibiotic prescribing rate in 
the intervention arm was 162, a relative 
difference of 9.5% (p<0.001). 

The GPs who received the intervention 
arm of the trial were responsible for an 
average of 173.5 prescriptions of antibi-
otics in the four months subsequent to the 
intervention, whereas those in the control 
arm were responsible for an average of 
186.8 prescriptions. This is a difference of 
13.3, that is, a 7.1% difference between the 
intervention and control arms (p <0.01). This 
represents 8,000 fewer courses of antibi-
otics dispensed over the four-month trial 
period subsequent to the intervention. The 
results from this analysis indicated that the 
letters reduced both the overall number of 
antibiotic prescriptions and the number of 
people that were prescribed antibiotics. 

If extrapolated to all high-prescribing GPs, 
this would translate to around 48,000 fewer 

scripts over a calendar year. This may be 
an overestimate if the intervention effect 
diminishes over time, or an underestimate 
if the intervention effect is larger in winter 
(our trial period excluded winter). Evidence 
from the follow-up to the Australian trial 
would indicate that this might be an under-
estimate.26 This trial found the effect was 
bigger during winter months, that it atten-
uated during the summer months and 
that it reappeared during the next winter 
without a second letter being sent. This 
suggests that the social norms feedback 
letters had a long-term effect on prescribing, 
which is accentuated during periods of high 
prescribing (ie, flu season). We also do not 
know whether the effect would be larger 
or smaller if repeated over time, or if tied 
to ongoing quality improvement efforts by 
primary care organisations. This could be 
investigated in future work. 

In investigating any potential spillover 
effects, the results included as Supple-
mentary Material 1 show no significant 

Table 2: Intervention effect on previous high and low prescribers to Māori and Pacific people.

 (1) (2) (3) (4)

Outcome measure
AB pre-
scribing 
rate to 
Māori

AB pre-
scribing 
rate to 
Māori

AB pre-
scribing 
rate to 
Pacific 
people

AB pre-
scribing 
rate to 
Pacific 
people

Intervention effect

-2.19*** 0.35 -2.59** 3.56

(0.61) (2.62) (0.94) (4.24)

Intercept

5.13** 12.47 4.43+ 20.57**

(1.90) (9.88) (2.59) (6.27)

Controls for past prescribing Yes Yes Yes Yes

District health board fixed effects Yes Yes Yes Yes

Sample 
Past high 
prescribers 
to Māori

Past low 
prescribers 
to Māori

Past high 
prescribers 
to Pacific 
people

Past low 
prescribers 
to Pacific 
people

Observations 846 50 341 42

This table presents the coefficients from ordinary least squares regressions at the GP level where the outcome 
measure is described in column header and the sample is limited to past high or low prescribers to Māori or Pacific 
people, as described for each column. GPs are only included if they prescribe sufficiently to the ethnicity of interest 
(at least 10 patients prescribed any medicine a month on average). See further notes to Table 1. Asterisks denote: *** 
p<0.001, ** p<0.01, + p<0.1
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change in paracetamol prescriptions 
(although, there was a trend suggesting a 
slight reduction, with p=0.06).

Effects for Māori and Pacific 
peoples

Critically, in an Aotearoa New Zealand 
context, the effects of the intervention must 
be evaluated in a context of well-described 
underprescribing of needed antibiotics to 
Māori and Pacific peoples.14,15 

Inequities in access to, quality of and 
outcomes of healthcare for Māori and Pacific 
peoples have been shown in decades of data 
and publications,35 are clearly described 
in rulings of the Waitangi Tribunal as a 
violation of the Treaty of Waitangi36 and 
violate the United Nations Declaration on 
the Rights of Indigenous Peoples, to which 
Aotearoa New Zealand is a (late) signatory.37 
Māori are proportionately more affected 
by conditions requiring proper antibiotic 
treatment,8–13 and are proportionately less 
likely to be prescribed such treatment.14,15 
Any intervention targeting better antibiotic 
stewardship must be considered a failure if 
decreases in antibiotic prescribing lead to 
further reduced access to proper care for 
Māori.

Our results suggest that the inter-
vention lowered the rate that intervention 
GPs prescribed to Māri, Pacific, and 
other-ethnicity patients. An Aotearoa New 
Zealand-specific adaptation of the inter-
vention was the inclusion of visualisations of 
prescribing rates to all ethnicities, to ensure 
the intervention did not reduce access to 
needed antibiotics for Māori and Pacific 
patients. Exploratory analyses spurred by 
our findings investigated the effects of the 
intervention on those GPs who were high 
prescribers of antibiotics overall but low 
prescribers to Māori and Pacific patients. 
(Though note that our secondary analyses, 
which show the intervention reduced 
prescribing to Māori and Pacific patients 
overall, were pre-registered at https://www.
socialscienceregistry.org/trials/5526.) Our 
results suggest high prescribers also reduced 
their prescribing to Māori and Pacific 
patients by a statistically significant amount, 
but that low prescribers of antibiotics 
overall did not reduce prescribing to Māori 
and Pacific patients (this latter analysis 
was not registered in the initial trial regis-

tration). Future work should examine the 
potential to target low prescribers to Māori 
and Pacific patients.

Strengths and limitations
Strengths of this study include the fact 

that this is the first study to our knowledge 
in which behaviourally informed interven-
tions have been shown to be demonstrably 
effective in reducing GPs’ prescription 
behaviours in Aotearoa New Zealand, 
opening the door for other investigators to 
test whether or not other such interventions 
may be effective in Aotearoa New Zealand. 
The intervention is affordable, sustainable 
and iterable. The overall approach may also 
be useful in targeting other issues, such as 
underprescription or overprescription of 
other medicines. 

This study was also the first globally, to 
our knowledge, that tested a behaviourally 
informed intervention that specifically 
sought to investigate health inequities in 
antibiotic prescription rates. 

Limitations include the fact that, as 
in past trials, the investigators only had 
access to dispensing data and were thus 
compelled to use an instance of dispensing 
as a proxy for an instance of prescribing. 
Thus prescriptions that were not dispensed 
were excluded from analysis. However, 
any difference between prescribing and 
dispensing should be balanced across the 
intervention and control groups, so we are 
confident our results accurately capture 
changes in prescribing. We also lack infor-
mation on whether dispensed antibiotics 
were taken appropriately after dispensing, 
a potentially important issue regarding the 
patient–clinician health-literacy dynamic 
and effective communication on the part of 
providers. These are issues which survey 
data have suggested may negatively affect 
Māori and Pacific health consumers’ 
ability to be effectively engaged in their 
treatment.38

Analyses of the effects of the intervention 
on prescribing to Māori and Pacific peoples 
by past low prescribers were underpowered 
due to low numbers, which limits our ability 
to make strong inferential claims. 

Finally, we could not measure the impact 
on health outcomes, meaning we could 
not directly test whether health outcomes 
worsened due to some doctors no longer 

https://www.socialscienceregistry.org/trials/5526
https://www.socialscienceregistry.org/trials/5526
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prescribing necessary antibiotics. None-
theless, the fact that our sample size was 
small when looking at past low prescribers 
to Māori and Pacific peoples suggests our 
intervention was well targeted, and the 
positive estimates in these analyses were 
promising. In addition, systematic reviews 
of interventions to reduce antibiotic overuse 
show no negative impact on treatment effec-
tiveness or patient satisfaction.38 

Recommendations 
This study has given strong evidence 

that letters that incorporate social norms 
feedback can reduce high prescribing, 
and indicative evidence that this inter-
vention can simultaneously address low 
prescribing. The lack of power when 
looking at under-prescribers means that we 
cannot definitively claim that this occurred. 
However, we recommend that future work 
investigates how social norms feedback can 
be used to reduce underprescription. 

It is also important to scale these insights 
to the control group and any new GPs that 

have been identified as high prescribers. 
Other medicines that are likely to be over-
prescribed should also be identified and the 
same intervention may be used to address 
this overprescription.

Conclusion
This study demonstrates that targeted 

interventions using social norms feedback 
can lead to a decrease in dispensing in high 
prescribers of antibiotics, and suggests 
that such an approach may be promising 
to address inequities in access to and use 
of antibiotics by Māori and Pacific peoples, 
who have historically been underserved by 
prescribers.

Supplementary 
material

• Supplementary Material 1: Parac-
etamol dispensed, control and 
intervention groups, September–
December 2019

https://uploads-ssl.webflow.com/5e332a62c703f6340a2faf44/616f6522c45505812b3375f3_4995%20-%20supp.pdf
https://uploads-ssl.webflow.com/5e332a62c703f6340a2faf44/616f6522c45505812b3375f3_4995%20-%20supp.pdf
https://uploads-ssl.webflow.com/5e332a62c703f6340a2faf44/616f6522c45505812b3375f3_4995%20-%20supp.pdf
https://uploads-ssl.webflow.com/5e332a62c703f6340a2faf44/616f6522c45505812b3375f3_4995%20-%20supp.pdf
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Appendix 1
Appendix Table 1: Balance checks for treatment and control GPs.

Characteristic Average among control GPs Average among treatment GPs

Antibiotic prescribing rate for 
2018

19.29 19.28

Number of months active in 
2018

10.6 10.6

Number of patients prescribed 
an antibiotic in 2018

570.7 579.2

Number of patients prescribed 
any medicine in 2018

2960 3018

Proportion of patients who are 
female

57.6% 58.4%

Proportion of patients who are 
14 years or younger

17.3% 17.4%

Proportion of patients who are 
15–64 years old

57.4% 57.9%

Proportion of patients who are 
65+ years old

25.3% 24.7%

Proportion of patients who are 
Māori

13.8% 14.8%

Proportion of patients who are 
Pacific

7.8% 6.6%

Proportion of patients who are 
neither Māori nor Pacific

78.4% 78.6%
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Appendix 2
Example of the intervention letter

[GP Name]
[Address Line 1]
[Address Line 2]
[Suburb] [Region] [Postcode]
5th July 2019

Tēnā koe Dr [GP_Surname],

This is a call to action, and we need your help.

You prescribe more antibiotics than 83% of GPs in Canterbury DHB.

Antimicrobial resistance is a serious and growing threat. I know that resistance is a complex
issue with many factors, yet 85-95% of prescribing occurs in the community. If GPs reduce
unnecessary prescriptions, we will help prevent a public health crisis.

Your antibiotic prescribing rate for 2018 is shown below. *1

Number of patients given ABs per 100 dispensed anything

While some antibiotics are needed, many GPs are reducing their unnecessary prescribing by
doing the following:

1. Advising patients on self-care instead, and explaining to them why antibiotics are not
suitable for some infections.

2. Talking to other prescribers in the practice to ensure they are also acting.
3. Undertaking an audit of their prescribing, by visiting www.bpac.org.nz/audits. This

can be used as part of the Royal NZ College of GPs MOPS clinical audit.

Ngā mihi,

Dr Janice Wilson, HQSC Chief Executive

1* The back page of this letter describes how your prescribing rate was calculated, along with a detailed
breakdown. To discuss this letter please email [Email address].
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Your prescribing to specific demographic groups

We know Māori and Pacific patients may need more antibiotics than other New Zealanders.
Below is your prescribing rate to different demographic groups, and for GPs in your DHB.

More details on your prescribing rate *2

This table shows your prescribing rate for key antibiotics included in the figures above.

Chemical Monthly no. of people
dispensed the AB

Prescribing rate
Your peers’ average

prescribing rate in your
DHB

Amoxicillin 24 7.2 7

Amox. with clavulanic acid 41 11.8 3.9

Doxycycline 5 1.5 1.9

Roxithromycin 2 0.7 1.4

Trimethoprim 2 0.7 0.5

Erythromycin ethyl
succinate

2 0.4 0.7

Co-trimoxazole 2 0.4 0.6

Cefaclor monohydrate 1 0.3 0.3

Penicillin V 1 0.3 0.3

2* Your rate is calculated as the number of your patients dispensed an antibiotic script per 100 patients dispensed
any prescription medicine, taking the monthly average for 2018. Antibiotics included are those in indicator #4 of
the Antibiotic Atlas by the Health Quality and Safety Commission, and in the table above. These antibiotics are
commonly prescribed and their use increase in winter. Your prescribing data comes from the Pharmaceutical
Collection held by the Ministry of Health, which has data on every prescription dispensed in the community. For
more details on the data methodology, visit [web address].
This initiative is endorsed by The Royal New Zealand College of GPs, Health Quality and Safety Commission,
Pharmac, the New Zealand Medical Association and the Ministry of Health.
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Appendix 3
Regression tables

Appendix Table 2: Impact on the antibiotic prescribing rate.

Dependent variable: Antibiotic prescribing 
rate

Antibiotic prescribing 
rate

Antibiotic prescribing 
rate 

Treatment 
-1.65** -1.66** -1.65***

(0.51) (0.49) (0.46)

Intercept 
17.88*** 15.00*** 5.27***

(0.40) (0.52) (1.08)

Additional covariates -- DHB indicators
DHB indicators and the 
GP’s 2018 prescribing 
rate

Observations 1,214 1,214 1,214

Notes: This table presents the coefficients from ordinary least squares regressions at the GP level, where the 
dependent variable is the GP’s antibiotic prescribing rate. The antibiotic prescribing rate for each GP is the average 
of each GP’s monthly rate from September 2019 to December 2019. The GP’s 2018 prescribing rate, included as a 
covariate in the third model, is the average of the GP’s monthly rate from January 2018 to December 2018. Standard 
errors, in parentheses, are heteroskedasticity robust. Asterisks denote: *** p<0.001, ** p<0.01, * p<0.05. 

Appendix Table 3: Impact on the total number of antibiotics prescribed.

Dependent variable: Total number of anti-
biotics prescribed  

Total number of anti-
biotics prescribed

Total number of anti-
biotics prescribed  

Treatment 
-11.53 -11.47 -13.27**

(9.26) (8.71) (4.88)

Intercept 
186.81*** 148.20*** 32.43***

(7.30) (9.90) (7.43)

Additional covariates -- DHB indicators

DHB indicators and 
the GP’s number of 
antibiotics prescribed 
in 2018

Observations 1,214 1,214 1,214

Notes: This table presents the coefficients from ordinary least squares regressions at the GP level, where the 
dependent variable is the GP’s total number of antibiotics prescribed (and dispensed) from September 2019 to 
December 2019. Standard errors, in parentheses, are heteroskedasticity robust. Asterisks denote: *** p<0.001, ** 
p<0.01, * p<0.05. 
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Appendix Table 4: Impact on prescribing to Māori patients.

Dependent variable: Prescribing rate to 
Māori  

Prescribing rate to 
Māori

Prescribing rate to 
Māori

Treatment 
-2.17** -2.18** -2.22***

(0.69) (0.67) (0.65)

Intercept 
21.49*** 18.72*** 11.65***

(0.51) (1.00) (1.57)

Additional covariates -- DHB indicators
DHB indicators and the 
GP’s prescribing rate to 
Māori in 2018

Observations 1,165 1,165 1,165

Notes: This table presents the coefficients from ordinary least squares regressions at the GP level, where the 
dependent variable is the GP’s antibiotic prescribing rate to Māori. The antibiotic prescribing rate for each GP is the 
average of each GP’s monthly rate from September 2019 to December 2019. The GP’s 2018 prescribing rate to Māori, 
included as a covariate in the third model, is the average of the GP’s monthly rate from January 2018 to December 
2018. Standard errors, in parentheses, are heteroskedasticity robust. Asterisks denote: *** p<0.001, ** p<0.01, * 
p<0.05. 

Appendix Table 5: Impact on prescribing to Pacific patients.

Dependent variable: Prescribing rate to 
Pacific patients  

Prescribing rate to 
Pacific patients

Prescribing rate to 
Pacific patients

Treatment 
-2.85** -2.82** -3.16**

(1.03) (1.02) (0.99)

Intercept 
23.33*** 22.35*** 19.02***

(0.76) (1.85) (2.39)

Additional covariates -- DHB indicators
DHB indicators and the 
GP’s prescribing rate to 
Pacific patients in 2018

Observations 1,111 1,111 1,111

Notes: This table presents the coefficients from ordinary least squares regressions at the GP level, where the 
dependent variable is the GP’s antibiotic prescribing rate to Pacific patients. The antibiotic prescribing rate for each 
GP is the average of each GP’s monthly rate from September 2019 to December 2019. The GP’s 2018 prescribing rate 
to Pacific patients, included as a covariate in the third model, is the average of the GP’s monthly rate from January 
2018 to December 2018. Standard errors, in parentheses, are heteroskedasticity robust. Asterisks denote: *** 
p<0.001, ** p<0.01, * p<0.05. 
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Appendix Table 6: Impact on prescribing to non-Māori and non-Pacific patients.

Dependent variable: 
Prescribing rate 
to non-Māori and 
non-Pacific patients  

Prescribing rate 
to non-Māori and 
non-Pacific patients

Prescribing rate 
to non-Māori and 
non-Pacific patients

Treatment 
-1.68** -1.70*** -1.68***

(0.53) (0.51) (0.49)

Intercept 
17.20*** 14.79*** 5.97***

(0.42) (0.51) (0.49)

Additional covariates -- DHB indicators
DHB indicators and the 
GP’s prescribing rate to 
Pacific patients in 2018

Observations 1,207 1,207 1,207

Notes: This table presents the coefficients from ordinary least squares regressions at the GP level, where the 
dependent variable is the GP’s antibiotic prescribing rate to non-Māori and non-Pacific patients. The antibiotic 
prescribing rate for each GP is the average of each GP’s monthly rate from September 2019 to December 2019. 
The GP’s 2018 prescribing rate to non-Māori and non-Pacific patients, included as a covariate in the third model, 
is the average of the GP’s monthly rate from January 2018 to December 2018. Standard errors, in parentheses, are 
heteroskedasticity robust. Asterisks denote: *** p<0.001, ** p<0.01, * p<0.05. 

Appendix Table 7: Impact on prescribing to Māori patients among past high prescribers

Dependent variable: Prescribing rate to 
Māori  

Prescribing rate to 
Māori

Prescribing rate to 
Māori

Treatment 
-1.96** -2.03** -2.19***

(0.71) (0.66) (0.61)

Intercept 
21.35*** 17.87*** 5.13**

(0.52) (0.95) (1.90)

Additional covariates -- DHB indicators
DHB indicators and the 
GP’s prescribing rate to 
Māori in 2018

Observations 846 846 846

Notes: This table replicates Appendix Table 4 but limits the sample to GPs who were high prescribers overall 
(in the top 30%) and high prescribers to Māori in 2018 (in the top 50%). Standard errors, in parentheses, are 
heteroskedasticity robust. Asterisks denote: *** p<0.001, ** p<0.01, * p<0.05. 
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Appendix Table 8: Impact on prescribing to Māori patients among past low prescribers.

Dependent variable: Prescribing rate to 
Māori  

Prescribing rate to 
Māori

Prescribing rate to 
Māori

Treatment 
0.81 0.36 0.35

(2.56) (2.61) (2.62)

Intercept 
15.16*** 12.18*** 12.47

(2.22) (2.00) (9.88)

Additional covariates -- DHB indicators
DHB indicators and the 
GP’s prescribing rate to 
Māori in 2018

Observations 50 50 50

Notes: This table replicates Appendix Table 4 but limits the sample to GPs who were high prescribers overall 
(in the top 30%) and low prescribers to Māori in 2018 (in the bottom 50%). Standard errors, in parentheses, are 
heteroskedasticity robust. Asterisks denote: *** p<0.001, ** p<0.01, * p<0.05. 

Appendix Table 9: Impact on prescribing to Pacific patients among past high prescribers.

Dependent variable: Prescribing rate to 
Pacific  

Prescribing rate to 
Pacific

Prescribing rate to 
Pacific

Treatment 
-2.23* -2.00 -2.59**

(1.02) (1.03) (0.94)

Intercept 
23.88*** 19.51*** 4.43

(0.72) (2.40) (2.59)

Additional covariates -- DHB indicators
DHB indicators and the 
GP’s prescribing rate to 
Pacific patients in 2018

Observations 341 341 341

Notes: This table replicates Appendix Table 5 but limits the sample to GPs who were high prescribers overall (in 
the top 30%) and high prescribers to Pacific patients in 2018 (in the top 50%). Standard errors, in parentheses, are 
heteroskedasticity robust. Asterisks denote: *** p<0.001, ** p<0.01, * p<0.05. 
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Appendix Table 10: Impact on prescribing to Pacific patients among past low prescribers.

Dependent variable: Prescribing rate to 
Pacific  

Prescribing rate to 
Pacific

Prescribing rate to 
Pacific

Treatment 
3.44 3.17 3.56

(2.77) (4.28) (4.24)

Intercept 
15.95*** 15.40*** 20.57**

(1.77) (3.39) (6.27)

Additional covariates -- DHB indicators
DHB indicators and the 
GP’s prescribing rate to 
Pacific patients in 2018

Observations 42 42 42

Notes: This table replicates Appendix Table 5 but limits the sample to GPs who were high prescribers overall (in the 
top 30%) and low prescribers to Pacific patients in 2018 (in the bottom 50%). Standard errors, in parentheses, are 
heteroskedasticity robust. Asterisks denote: *** p<0.001, ** p<0.01, * p<0.05. 
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“Not a perfect  
situation, but...”  

A single-practice survey 
of patient experience of 

phone consultations during 
COVID-19 Alert Level 4  

in New Zealand
Michelle Curtis, Rebecca Duncan, Meng Jing, Andrew Kim,  

Vui Teck Lu, Jennifer Redshaw, Robina Ru Yean Stevens,  
Dylan Truppman-Lattie, Samuel Young, David Zhou,  
Tane Fairchild-Brunt, Robert J Hancox, Carol Atmore

ABSTRACT
AIM: To explore patients’ experiences of virtual consultations during the COVID-19 Alert Level 4 lockdown 
in New Zealand. 
METHOD: A single-practice retrospective phone survey exploring patients’ satisfaction with the phone 
consultation process during Alert Level 4 lockdown.
RESULTS: Of 259 eligible patients, 108 (42%) participated in the survey. Overall satisfaction with phone 
consultations was high, with a median score 9 out of 10 (95% CI 9–9). Participants were highly likely to 
recommend phone consultations to others, with a median score of 9 (95% CI 7–9). This was consistent 
across age groups, ethnicities and socioeconomic groupings. Men were less satisfied with phone 
consultations than women, with a 2 point (95% CI -3–-1) lower median score than women, but they were 
not less likely to recommend phone consultations. Most participants found phone consultations to be 
convenient and time-saving and considered not seeing the doctor to be acceptable in the context of the 
lockdown. Few participants experienced technical difficulties over the phone. Issues of communication and 
appropriateness of consultations to the medium of the phone were raised. 
CONCLUSION: This single-centre study demonstrates the acceptability of phone consults for most patients 
presenting to general practice during a pandemic. These findings need further exploration in broader 
general practice settings and non-pandemic contexts. 

Virtual consultations by telephone or 
video in general practice settings, 
enabled by smart-phone and vid-

eo-conferencing technology, have become 
more common over recent years. Research 
from United Kingdom shows that a vir-
tual consultation with a “telephone-first” 
approach, whereby general practitioners 
(GPs) provide same-day phone consultation 
and patients are only seen in person when 

required, resulted in fewer face-to-face 
consultations with improved consultation 
timeliness, with most patients reporting 
increased or the same convenience and 
either easier or no difference in commu-
nication with their doctor. Patients were 
evenly divided across (1) preferring the old 
system and (2) preferring telephone-first or 
being unsure,1,2 and patients were equal-
ly satisfied with virtual consultations.3 
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Evidence on whether virtual first consul-
tations save time and money for general 
practice is mixed,3–5 with fewer same-day 
face-to-face appointments but an increase 
in face-to-face GP visits over the following 
two weeks.3 

Virtual consultations may be unsuitable 
for patients with new health problems, 
confusion or polypharmacy and those of an 
older age.6 Lack of telephone access, poor 
internet connectivity and the perceived 
impact on the doctor–patient relationship 
are also barriers to virtual consultations.6 
However, there are also barriers for 
accessing face-to-face consultations in New 
Zealand, including finances and limited 
general practice opening hours.7 In 2013, 
13% of New Zealand households did not 
have access to a landline and 20% did not 
have internet access. A lower prevalence 
of mobile phone access was seen in the 
elderly, rural communities, people living 
in lower decile areas and those with lower 
incomes.8 

Virtual consultations have been intro-
duced in New Zealand general practices over 
recent years9, but no published literature on 
the use or acceptability of virtual consulta-
tions in New Zealand was found.

The SARS-CoV-2 (COVID-19) pandemic 
resulted in worldwide lockdowns as 
countries feared catastrophic health and 
economic repercussions.10 In response 
to increasing COVID-19 numbers in New 
Zealand, in late March 2020 the Royal New 
Zealand College of General Practitioners 
requested that all general practices provide 
most consultations by phone or video.11 
Shortly thereafter New Zealand entered 
COVID-19 Alert Level 4 lockdown, which 
imposed significant movement restrictions 
for the whole community. 

This study aimed to explore patients’ 
experiences of virtual consultations during 
the COVID-19 Alert Level 4 lockdown in New 
Zealand. At one urban Dunedin general 
practice, 79% of patient contacts during 
the initial two-week period of Alert Level 4 
studied had virtual phone consultations.12 
We investigated patients’ satisfaction with 
phone consultations at this general practice 
during Alert Level 4 lockdown as a trainee 
intern group project. 

Methods
Study design

This was a retrospective cross-sectional 
survey of patient experience of phone 
consultations during Alert Level 4 lockdown 
from 24 March to 24 April 2020. 

Practice characteristics
The patients surveyed attended a single 

urban-Dunedin general practice of approx-
imately 2,500 patients. Forty-seven percent 
of the practice population lived in the lowest 
two quintiles for socioeconomic deprivation 
(quintiles 4–5) in New Zealand13 and 80% 
identified as New Zealand European. Prior 
to COVID-19, the majority of patient contacts 
were in person. As the practice did not have 
the experience with, or hardware available 
for, video consultations, all virtual consulta-
tions during Alert Level 4 were provided by 
telephone.12 

Recruitment
Figure 1 outlines the recruitment process. 

Through review of electronic appointment 
books in the practice’s patient management 
system (MedTech), patients were identified 
as having had a phone consultation during 
the study period. General practice staff 
sought patient permission to pass contact 
details to the researchers. Patients were not 
contacted if they were under 16 years old, 
did not speak English as their first language, 
resided in aged residential care, had a 
hearing impairment, were deceased at the 
time of survey or were no longer enrolled 
at the practice. Initial contact by text and 
email had poor response rates; switching to 
phone contact halfway through recruitment 
improved response rates. The research team 
then telephoned patients to participate in 
the survey. 

Questionnaire development
The survey was developed to assess 

patient satisfaction with phone consul-
tations compared to usual face-to-face 
consultations (Table 1). Question devel-
opment was informed by the literature to 
align with other telehealth studies.1–3 We 
developed positively and negatively worded 
versions of some of the questions, using a 
modified version of alternate forms vari-
ability.14 This was to control for responder 
bias and the tendency of participants to give 
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positive answers. Individual interviewers 
alternated between version one and version 
two in sequential interviews.

Data collection
Data were collected between 8 and 19  

June 2020. Phone questionnaires were 
administered with a pre-determined script 
(Appendix 1) by 11 researchers. An electronic 
survey was available, but no participants 
took this option. Qualitative responses were 
transcribed verbatim by the interviewers and 
coded (Appendix 2). Patients’ medical details 
were not enquired about. 

Analyses
Quantitative analysis. Frequencies, 

percentages with exact 95% confidence 
intervals (CI) and Likert-scale median 
scores, with interquartile ranges and 
binomial 95% CI for medians, were 
reported. No formal sample size calcu-
lation was performed, as this was a 
student project undertaken with limited 
resources in a constrained time-period. The 
realised power of the study is communi-
cated through the widths of the confidence 
intervals provided. The responses to the 
alternative versions of questions 3a to 3i 
(Table 1) were compared to investigate for 
response bias. Question 3b was excluded 
from analysis, as hearing impairment was 
an exclusion criterion for participation. 
Associations between Likert-scale variables 
of participant satisfaction and likelihood 
to recommend phone consultations were 
examined by patient demographic charac-
teristics for the 102 participants with no 
missing data. Associations were examined 
using quantile regression due to response 
skewedness. 

Qualitative analysis. A general inductive 
thematic analysis was undertaken. One 
member of the research team coded the 
ideas and topics to form a set of themes 
that best reflected the ideas and infor-
mation entailed in the responses.15 The 
coding process and model of themes were 
reviewed and validated by two other team 
members. 

Stata (Version 15) and NVivo programmes 
were used for data analysis. This study was 
approved by the University of Otago ethics 
committee HD20/038.

Results
Three hundred and twenty patients were 

identified as having had phone consulta-
tions during the study period. The general 
practice contacted 259 eligible patients 
(given the exclusion criteria), of whom 122 
agreed to have contact details given to the 
researchers, with 108 final participants in 
the survey, producing an overall response 
rate of 42%. Of the 259 eligible patients who 
had had phone consultations, 28 (11%) had 
only a landline, 116 (45%) had only a mobile 
phone and 115 (44%) had both mobile 
phones and landlines. The proportions 
among those participating were similar, 
with 15 (14%) only having a landline, 49 
(45%) only a mobile phone and 44 (41%) 
having both. 

Participation by mode of initial contact is 
shown in Figure 1. Only 7/91 patients (8%) 
contacted initially by text, and 7/25 patients 
(25%) contacted by email, participated in the 
survey. By contrast, 94/143 patients (66%) 
contacted initially by telephone participated. 
Demographic characteristics of participants 
were similar across different modalities of 
initial contact. 

The median age of participants was 54 
years old, with a range of 16–88 years old. 
Participants were largely European with 
smaller populations of Māori and other 
ethnicities, which is consistent with the 
practice as a whole. Comparing the 108 
eligible participating patients with the 151 
eligible patients who did not participate, 
more eligible women than men participated 
(75/157 (48%) of eligible women compared 
with 33/102 (32%) of eligible men). 
Otherwise, the groups were similar by age 
group, ethnicity and deprivation (Table 2).

Survey results 
Overall satisfaction with the phone consul-

tation process was high, with a median score 
of 9 out of 10 (95% CI 9–9) and interquartile 
range of 8–10. Participants were also highly 
likely to recommend phone consultations 
to others, with a median likelihood score of 
8 out of 10 (95% CI 7–9) and interquartile 
range of 6–10. Table 3 presents the other 
survey findings. 

Most participants did not see the prac-
ticalities of being involved with phone 
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Figure 1: Study participant’s recruitment process.
 

Patients who had phone consultations 
during study period n =320 

Patients contacted by practice for 
approval to pass on contact details to 

research team 
n = 259 

By text     n = 91 
By e-mail n = 25 
By phone   n = 143 

Patients excluded 
n = 61  

- Transferred out of the GP practice 
- Deceased at time of screening 
- Language barrier 
- Aged residential care 
- Children <16 years of age 
- Did not have phone consultation  

Patients invited to participate in survey  
n = 122 

Initial mode of contact: 
By text       n = 9 
By e-mail n = 7 
By phone     n = 106 

 

Patients who declined to have their details 
given to research team, did not respond or 

could not be contacted n = 137 
By text     n = 82 (82 no response or not 
contactable) 
By e-mail n = 18 (1 declined, 17 no response 
or not contactable) 
By phone n = 37 (9 declined, 28 no 
response or not contactable) 

 
 

 

Patients who completed survey 
n = 108 

Initial mode of contact: 
By text     n = 7 
By e-mail n = 7 
By phone n = 94 

Patients who did not participate in the 
survey  
n = 14 

By text     n = 2 (1 declined, 1 not 
contactable) 
By e-mail n = 0  
By phone n = 12 (2 declined, 7 not 
contactable, 2 no phone consult, 1 admin 
error) 
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Table 1: Survey questions. 

Question Content Response

Q1 Was the need for the appointment related to COVID19? (If multi-
ple appointments, first one during level 4 lockdown)

Yes/No

Q2 Did you send a photo or video relating to your medical problem 
to your GP?

Yes/No

 [If yes] How did you send it? By smartphone/By 
e-mail/Other

Q3 Version 1 Version 2

a) Time The phone consultation 
saved time compared to a 
face-to-face consultation

The phone consultation took 
more time than to a face-to-
face consultation

Yes/No/
No difference

b) Disability I have a disability that makes 
it harder for me to commu-
nicate over the phone than in 
person

I have a disability that makes 
it easier for me to communi-
cate over the phone than in 
person

Yes/No/
Not applicable

c) Conven-
ience

The phone consultation was 
more convenient than a 
face-to-face consultation

The phone consultation was 
less convenient than a face-
to-face consultation

Yes/No/
No difference

d) Sensitive 
info

I feel less comfortable 
talking about sensitive per-
sonal information over the 
phone than in person

I feel more comfortable 
talking about sensitive per-
sonal information over the 
phone than in person

Yes/No/
No difference

e) Wait time It was a shorter wait for 
a phone appointment, as 
compared to a face-to-face 
appointment

It was a longer wait for a 
phone appointment, as 
compared to a face-to-face 
appointment 

Yes/No/
No difference

f) Technical Technical aspects such as 
sound quality or cell phone 
reception were a problem 
during the call

Technical aspects such as 
sound quality or cell phone 
reception were fine through-
out the call

Yes/No

g) Certainty I was confident about how 
phone consultations worked

I was uncertain about how 
phone consultations worked

Yes/No

h) Privacy It was difficult to find a pri-
vate space to take the call

It was easy to find a private 
space to take the call

Yes/No

i) Couldn’t 
see

It was acceptable that the 
GP and I could not see each 
other

It was a problem that the GP 
and I could not see each other

Yes/No

Q4 How satisfied with the process of the phone consultation were 
you on a scale from 1 to 10, where 1 is least satisfied and 10 is 
most satisfied?

Value 1–10

Q5 Why did you choose this number? Verbatim text 

Q6 Assuming it is medically appropriate, how likely are you to 
recommend a friend to use phone consultations on a scale of 1 
to 10, where 1 is not at all likely and 10 is very likely?

Value 1–10
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Table 2: Demographic characteristics of survey participants.

Characteristic Participating patients Eligible pa-
tients

Whole practice  
population +

  n (%)    n (%) n (%)

Gender Female 75 (69) 157 (61) 1213 (48)

Male 34 (31) 102 (39) 1315 (52)

Age group 
(years)

16–24  9 (8)  26 (10)  279 (13) ^#

25–44 31 (29)  72 (28)  602 (28) #

45–64 33 (31)  90 (35)  666 (31) #

≥65 35 (32)  71 (27)  602 (28) #

Ethnicity Māori  9 (8)  21 (8)  215 (9)

Pacific  2 (2)   8 (3)  101 (4)

Other 9 (8)  16 (6)  202 (8)

European 85 (79) 206 (80) 2010 (80)

No data  3 (3)   8 (3)

Deprivation 
quintile

1 17 (16)  42 (16)  430 (17)

2 12 (11)  29 (11)  379 (15)

3 19 (18)  54 (21)  480 (19)

4 30 (28)  55 (21)  531 (23)

5 29 (27)  76 (29)  607 (24)

No data  1 (1)   3 (1)

Total 108 259 2,528

All percentages are column percentages within each characteristic. + Practice enrolled population at April 2020; 
^Patients aged 15–24; # Calculated as percentage of enrolled patients aged 15 and over. 
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consultations as problematic. When 
comparing the phone consultation to face-
to-face consultations, most participants 
found that phone consultation took less 
(64%, (95% CI 54–73%)) or a similar amount 
(26% (18–35%)) of time; perceived the wait 
time for a phone consultation to be shorter 
(64% (54–73%)); and found phone consulta-
tions either more convenient (56% (46–65%)) 
or no different (19% (12–28%)). Similar 
proportions of participants thought that 
sensitive information was easier to disclose 
at face-to-face (31%, (23–41%)) and phone 
(29% (20–38%)) consultations, with 40% 
(20–38%) noting no difference.

Table 4 shows associations between partic-
ipant experience responses and differing 
demographic groups. Men showed evidence 
of lower overall satisfaction with phone 
consultations than women, with a median 
Likert score two points lower (95% CI -3 – -1) 
than for women. Despite that, men were as 
likely to recommend phone consultations to 
others as women were. No other evidence of 
differences was seen. Adjusting these associ-
ations for the other demographic variables 
provided similar findings. 

Thematic analysis
Participants were asked to comment on 

the overall satisfaction rating they gave 
for phone consultations. General inductive 
thematic analysis of the responses identified 
29 separate ideas and topics, which were 
refined to a model of four themes (Figure 
2): communication, consultation procedure, 
convenience and preference. The preference 
theme comprised three subthemes: comfort, 
lockdown and suitability of issue for phone 
consultation. 

Theme 1: communication
Many aspects of communication were 

discussed by participants—good verbal 
communication made for a good expe-
rience. Communication was good when 
GPs seemed confident, took time to explain 
concepts and had pre-existing relationships 
with patients. 

“We have been with the same GP 
who knows us well, so it was easy to 
communicate despite being over the 
phone.”

Barriers to effective communication 
included lack of visual cues, accents and 
hearing difficulties. 

“They can’t see how much of a stress 
you are under over the phone.”
“Would have preferred to be in 
person so they could see and 
ascertain what the problem is rather 
than try to explain it over the phone”

Theme 2: consultation procedure
Participants talked about how their 

experiences of phone consultations were 
procedurally different to face-to-face consul-
tations. Sometimes reference was made to 
the phone consultation being more effi-
cient or convenient, but some found it to be 
off-putting and unsatisfying. 

“[The GP was] equally as thorough 
but asked more questions as I 
couldn’t see her.”
“It was kind of weird at first, not 
really used to the idea of consultation 
over the phone.”

Theme 3: convenience
A key positive of phone consultations was 

convenience, because of both reduced wait 
times and no travel times.

“Loved not having to wait.”
“...very grateful for the convenience 
of fitting into the doctor’s busy 
schedule.”

One participant expressed the opposite 
opinion. She was not given a specific time 
for a phone appointment and found it less 
convenient than a face-to-face appointment.

“With [face-to-face] appointments [I 
am] better able to allocate time and 
be free for an appointment.”

Theme 4: preference
Participants all expressed preferences 

for different consultation styles. Many 
expressed a blanket preference for face-
to-face consultations, but others only stated 
a preference in certain situations. This 
theme can be further broken down into the 
sub-themes of comfort, lockdown and suit-
ability of the issue for phone consult.

Comfort
Most participants were more comfortable 

with discussing issues in person, as they felt 
more at ease. One patient described face-
to-face consultations as “more relaxing.” 
There was overlap with this subtheme 
and the communication theme, as a good 
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Table 3: Survey results for practicalities of phone consultation and comparison with face-to-face consul-
tation.

Phone consultation practicalities                                    n* % (95% CI)

Reason for consultation COVID-19 16  15 (9–23)

Other 92  85 (77–91)

Photo or video sent to GP during consulta-
tion

Yes 3   3 (1–8)

No 105  97 (92–99)

Technical issues during the call# Yes 7   7 (3–13)

No 99  93 (87–97)

Understanding of how phone consultations 
worked+^

Confident 86  80 (72–87)

Uncertain 21  20 (13–28)

Ease to find a private place for virtual consul-
tation+

Easy 103  96 (91–99)

Difficult 4   4 (1–9)

Acceptability not being able to see the doc-
tor during the consultation+

Acceptable 90  84 (76–90)

Problem 17  17 (10–24)

Comparison to experience with face-to-face Preference   

Shorter wait time for consultation appoint-
ment

Face to Face 11  10 (5–17)

No difference 28  26 (18–35)

Phone 69  64 (54–73)

Consultation took less time Face to Face 11  10 (5–17)

No difference 28  26 (18–35)

Phone 69  64 (54–73)

Convenience of consultation^ Face to Face 27  25 (17–34)

No difference 21  19 (12–28)

Phone 60  56 (46–65)

Comfort disclosing of sensitive information^ Face to Face 34  31 (23–41)

No difference 43  40 (31–50)

Phone 31  29 (20–38)

*108 total responses unless indicated; + 107 total responses; # 106 total responses; ^Caution with interpretation as 
there was a significant difference in responses to this in different versions of the survey. 
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Table 4: Patient experience responses by survey participant demographic characteristics.

Survey question Characteristic  
Median Likert 
score (95% CI)

Unadjusted 
difference in me-
dian Likert score 
(95% CI)

P value

Satisfaction with 
phone consulta-
tion

Gender Female 10 (8–10) reference <0.001

Male  8 (8–9) -2 (-3–-1)

Age group 16–24  8(8–10) reference 0.240

25–44  9.5 (8–10) 1 (-1–3)

45–64  9(8–10) 1 (-1–3)

65+  8 (8–10) 0 (-2–2)

Ethnicity
European  9 (8–10)

Model did not 
converge

Māori 10 (8–10)

Pacific  8 (8–8)

Other  8 (8–10)

Deprivation 
Quintile

1  8 (7–9) reference 0.090

2  9 (8–10) 1 (-1–3)

3  9 (8–10) 1 (-1–3)

4  9 (8–10) 1 (0–2)

5 10 (8–10) 2 (1–3)

Likelihood to rec-
ommend phone 
consultation to a 
friend

Gender Female  8 (8–9) reference 1.000

Male  8 (7–8) 0 (-2–2)

Age group 16–24  8 (6–9) Reference 1.000

25–44  8 (7–10) 0 (-3–3)

45–64  8 (8–10) 0 (-3–3)

65+  8 (5–9) 0 (-3–3)

Ethnicity European  8 (8–9) reference 0.916

Māori  9 (7–10) 1 (-2–4)

Pacific  7.5 (7–8) -1 (-7–5)

Other  7.5 (5–10) 0 (-3–3)

Deprivation 
quintile

1  8 (7–10) reference 0.453

2  8 (7–10) 0 (-3–3)

3 10 (8–10) 2 (-1–5)

4  8  (6–9) 0 (-2–2)

5  8 (5–10) 0 (-2–2)
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relationship between patient and GP could 
overcome this preference: 

“[the GP] put me at ease and made 
me feel comfortable.”

Lockdown
The circumstances of lockdown influenced 

what patients considered to be an appro-
priate consultation. Many only considered 
phone consultations to be acceptable during 
lockdown. 

“We all had to [do a phone consul-
tation instead of face-to-face].”
“Not a perfect situation but didn’t 
have a problem with it.”

Suitability of an issue for phone consultation
Participants felt that some medical issues 

were better suited to a phone consultation 
than others, and this suitability (or lack 
thereof) determined whether they were 
happy with the use of a phone consult. 
Multiple components fed into this suitability, 
including complexity/simplicity, disability, 
medication, mental health, need for a 
physical examination, ability to remember 
details, sensitivity of topics and the need for 
visual cues.

“Phone only appropriate when 
non-complex condition and no risk.” 
“Easier to talk about sensitive infor-
mation over phone”
“I don’t think the doctor could assess 
properly over the phone due to the 
nature of my condition”

Discussion 
Most participants in this survey reported 

high satisfaction with phone consultations 
and would recommend phone consultations 
to others. This pattern was consistent across 
age groups, ethnicities and socioeconomic 
groupings. Although men’s overall satis-
faction was slightly lower than women’s, 
they were as likely as women to recommend 
phone consultations to others . Most partici-
pants found phone consultations convenient 
and time-saving and considered not seeing 
the doctor to be acceptable in the context of 
the COVID-19 Alert Level 4 lockdown. A few 
participants experienced technical difficulties 
over the phone. Issues of communication and 
the appropriateness of consultations to the 
medium of the phone were raised. 

Our findings were consistent with 
previous studies in a non-pandemic setting, 
wherein most patients were satisfied 
with phone consultations.1–4 A minority of 
patients in our study preferred to disclose 
sensitive information to their GP over the 
phone. Few participants sent photos or 
videos; this would likely have provided 
significant clinical value in some circum-
stances, but it would have required 
additional technical capabilities. The high 
satisfaction scores of participants with their 
phone consultation may have overestimated 
the acceptability because of the circum-
stances of lockdown and patients’ perceived 
lack of choice. Participants’ pre-existing 
relationships with their GPs were also likely 
to have influenced their satisfaction with 
phone consultations. Our small study did not 
indicate that phone consultations were less 
acceptable to the elderly, ethnic minorities 
or socioeconomically deprived patient 
groups.

There were caveats to patient satisfaction 
identified in patient comments in our study. 
Good communication skills were a vital 
determinant of positive patient experience 
during phone consultation. Barriers to 
effective communication, such as lack of 
visual cues, accents and hearing difficulties, 
are possible areas on which to focus future 
improvements. Face-to-face appointments 
should be prioritised when these barriers 
are present. The appropriateness of a 
phone consultation relates to the nature 
and complexity of the clinical problem. A 
repeat prescription over the phone may 
be convenient and require limited clinical 
assessment. Conversely, patients mentioned 
disabilities, mental health, need for physical 
examination, ability to remember details, 
sensitivity of topics and need for visual cues 
as possible drawbacks to phone consul-
tations. A system in which both phone 
and face-to-face consultations are used 
depending on the nature of the consultation 
may prove optimal to patient experience. 

A strength of our study is the use of both 
qualitative and quantitative data, which 
allow us to better understand the reasons 
for the patients’ satisfaction and recom-
mendations. The external validity and 
generalisability to the wider population and 
other general practices of these results is 
uncertain. Our participant population was 
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Figure 2: Themes and sub-themes (number of quotes relating to individual nodes).
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a subset of patients from a single general 
practice who, though representative of the 
Dunedin population,16 were not demograph-
ically representative of the New Zealand 
population.17 Our findings cannot be extrap-
olated to Māori nor Pacific patients across 
New Zealand. Women were overrepresented 
in our study sample. Interviewer bias was 
minimised with use of a pre-determined 
script and response bias minimised by using 
two opposite versions of the same questions. 
The small sample size in our study increased 
the risk of Type II error and not detecting 
real differences, and these risks are reflected 
by the wide confidence intervals reported. 
As we undertook a number of statistical 
tests, the chance of detecting false positive 
Type I error findings increased, and we tried 
to minimise this risk through reducing the 
sub-groups in some of our analyses. The 
relatively low response rate likely relates 
to how the patients were contacted: most 
patients who were contacted by phone 
agreed to participate, whereas most patients 
were not accustomed to communicating 
with the practice by e-mail, and the texting 
system used by the practice did not allow 
patients to text back responses, but rather 
asked patients to phone the practice, which 
few did. Phone consultations also require 
the ability to effectively communicate 
verbally, and those with hearing impairment 
were excluded. We also excluded children, 
those in aged residential care and those 
with language barriers. The shortened 
wait time of phone consults may have been 
overestimated as an artefact of lockdown, 
as fewer patients may have been seeking 
healthcare, which would have allowed 
greater appointment availability. We cannot 
evaluate patients who did not seek a GP 
consultation due to an inherent unaccept-
ability of phone consultation. Previous 
studies on similar topics have made use of 
control groups (randomly selected patients 

from regular GP consults) as a comparison 
for subjective measurements of satisfaction 
and convenience.1 Lockdown precluded the 
comparison of routine face-to-face consul-
tations, but in the first two weeks of Alert 
Level 4 lockdown, a similar number of 
patients contacted the practice studied in the 
same two weeks of the previous year.12  

Given the high overall satisfaction with 
phone consultation within the context of an 
ongoing pandemic, we now have a simple 
strategy that can be implemented quickly 
and effectively during this pandemic and 
for future lockdowns. Although telephone 
consultations may continue to be a viable 
option after lockdown, caution should be 
taken extrapolating these data to a non-pan-
demic situation, as we are unsure of the 
extent to which the COVID-19 pandemic 
influenced participants’ responses. Further 
multicentre research is needed to test the 
generalisability of these findings to the 
wider New Zealand population and to 
identify whether there are subgroups for 
which this is not acceptable. Addressing 
objective health outcomes and health profes-
sionals’ satisfaction would also add value.

Conclusion
This single-centre study demonstrates the 

acceptability of phone consults for most 
patients presenting to the general practice 
during a pandemic. A switch from face-
to-face to virtual consultations is viable and 
acceptable within the context of a pandemic. 
These findings need further exploration in 
broader general practice settings and in a 
non-pandemic context.

Appendices
• Appendix 1: Phone administered 

survey standardised script
• Appendix 2: Tables for coding of 

responses

https://uploads-ssl.webflow.com/5e332a62c703f6340a2faf44/616f6549c4710ff195b306b0_5012%20-%20appendix%201.pdf
https://uploads-ssl.webflow.com/5e332a62c703f6340a2faf44/616f6549c4710ff195b306b0_5012%20-%20appendix%201.pdf
https://uploads-ssl.webflow.com/5e332a62c703f6340a2faf44/616f654f2f5637917f7be22a_5012%20-%20appendix%202.pdf
https://uploads-ssl.webflow.com/5e332a62c703f6340a2faf44/616f654f2f5637917f7be22a_5012%20-%20appendix%202.pdf
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Effectiveness and  
risk assessment of  

non-contact respiratory 
radiology meeting

Aldoph B Nanguzgambo, David Gunawan

The British Thoracic Society has pre-
viously published guidelines for 
follow-up of pulmonary nodules, 

including the suggested service organisa-
tion template.1 As awareness of lung cancer 
has increased, there has been an increasing 
trend in referrals to the respiratory specialist 
service for abnormal imaging reports by both 
primary care physicians and other healthcare 
professionals within secondary care. The 
reasons health professionals end up seeing 
patients in a contact clinic is to minimise risk 
and get a first-hand overview of the patient. 
But, with limited staff resources, it is not 
possible to see all the referred patients for 
evaluation in a timely manner. As a result, 
the combined respiratory radiology non-con-
tact specialist meeting (virtual clinic) has 
been used not only to review the radiology 
images but also to triage the patients and al-
locate specialist appointments to appropriate 
patients. Such non-contact specialist clinics 
are not new. There is evidence that, with the 
correct set up, such services are effective at 
streamlining who actually gets a first spe-
cialist appointment (FSA) and who can be 
managed through either the primary care 
physician or secondary care virtual clinic.2–4 
It is not clear what the risks of such non-con-
tact services are to either the patient or the 
healthcare provider. Our service is in keeping 
with some non-contact specialist clinics run 
by others worldwide that have showed the 
effectiveness of the service.

Aim
The aim of the study was to assess 

the efficacy of the respiratory radiology 
non-contact specialist virtual clinic in 
triaging patients referred following 
abnormal chest radiology reports.

Description of the non-contact 
respiratory radiology clinic 

Palmerston North Hospital is a 350-bed 
secondary care hospital in New Zealand that 
services a population catchment of 160,000 
people. There are two respiratory physi-
cians. The combined respiratory radiology 
virtual clinic is held once every week and 
one hour has been reserved for the meeting 
to discuss the referrals. Referring clini-
cians base their referrals on the radiologist 
reports. The sources of the radiology reports 
include the hospital, public community 
radiology centres and private radiology 
centres. Radiology images that clearly 
confirm lung cancer are not routinely 
discussed in the radiology meeting but are 
triaged directly for an FSA (Figure 1). The 
average number of patients discussed per 
meeting was 15 in 2013, but since the 2013 
there has been an increase in referrals for 
abnormal radiology. 

The virtual clinic comprises one radiol-
ogist, two respiratory physicians and one 
respiratory clinic nurse, who prepares the 
patient referral list, all necessary docu-
mentation and the registrar write down 
and requests any chest radiograph or CT 
scan forms recommended in the meeting. 
An administrative clerk retrieves any old 
radiology images (most films before 2004 are 
still in hard-copy form). For lung nodules or 
lung masses, the morphology of the lesion, 
smoking status, previous malignancy and 
other factors are taken into consideration 
in deciding outcome. In difficult cases, the 
Brock model is used to assess the risk, help 
decide on further imaging and follow-up 
and minimise risk.5 The threshold for 
reviewing these radiographic abnormalities 
is low, and therefore abnormalities are not 
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Figure 1: Pathway of referral for abnormal chest imaging report.
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ignored. However, there is the advantage 
of (1) having previous imaging to enable 
discounting these abnormalities, which the 
reporting radiologist may not have access 
to, and (2) having an experienced chest 
radiologist who can confidently discount 
the previous report. A decision is made 
and each referral triaged as follows: (A) 
for FSA, (B) for immediate further investi-
gation with another radiology image, such 
as CT scan or another chest x-ray, (C) for 
ongoing long term surveillance CT scan or 
(D) for discharge. The final list therefore will 
comprise both new referrals and previously 
discussed patients due for review of their 
interval radiology images. Patients who are 
not offered an FSA are contacted after the 
meeting with a formal letter notifying them 
of the meeting outcome.

Study method
This was an observational, retrospective 

audit of all patients referred for imaging 
abnormalities that were discussed during a 
respiratory radiology virtual clinic between 
1 January 2016 and 31 December 2016. 
Only patients with a new referral were 
included in the audit. Data sources included 
records of the virtual clinic outcomes for 
each patient; the hospital electronic patient 
data base (Clinical Portal), which provided 
information on the initial radiology report 
triggering the referral; any outcome letters 
written to the referrer by the respiratory 
physicians; any letters from oncology 
services to confirm treatment of cancer; 
any contact with other departments that 
would highlight whether the discharged 
patients developed any malignancy in subse-
quent years; and the electronic radiology 
Picture Archiving and Communication 
System (PACS)  for reviewing the radiology 
images and clarifying what was discussed 
if the information is not clear. Information 
retrieved included gender, origin of referral, 
date of referral, type of radiology image 
initiating referral (ie, chest radiograph or CT 
scan), type of radiology abnormality, date of 
discussion in respiratory radiology virtual 
clinic, outcomes of meeting (ie, further 
imaging, discharged, not discharged) and 
cancer outcome for each patient at 12, 18 
and 24 months. For radiology abnormalities 
suggesting a pulmonary nodule, Fleischner’s 
updated nodule criteria were used during 

the study period.6 Data were entered into an 
Excel spreadsheet. Analysis was performed 
using Excel spreadsheet functions. For risk 
assessment, a simple statistical program was 
used to calculate the relative risk of devel-
oping cancer in those discharged. This was 
a quality improvement audit and therefore 
no ethics approval was required. However, 
the audit was registered with the Hospital 
Quality and Clinical Risk department.

Results
There were a total of 479 new referrals 

discussed at respiratory radiology virtual 
clinics in 2016. The mean age was 67.5 years 
old, with a range from 17 to 97 years old 
(Table 1). Gender distribution was relatively 
equal with a marginally greater number 
of females at 51.8% compared to 48.2% 
male. The majority of referrals (over 60%) 
were from general practitioners, with the 
rest coming from hospital specialists from 
both inpatient and outpatient settings. 
Reports of abnormal chest x-rays were the 
most common cause of referral, making 
up almost two-thirds of referrals, with the 
rest being for abnormal CT scans. Over 50% 
of referrals were for pulmonary nodules 
(30.5%) and lung masses (24.6%).

There were 242 patients (51%) discharged 
from the department following the radiology 
meeting. Of those discharged, 132 (27.5%) 
were discharged after the first discussion, 67 
(14%) after the second discussion following 
further imaging and the rest after the third 
discussion following further requested 
imaging. Of those discharged, the majority 
were for a presumed lung nodule(s) or lung 
mass (59.0%), lung infiltrate or consolidation 
(14.0%), atelectasis (11.1%) and suspected 
interstitial lung disease (9.5%). Of the total 
patients, 237 (49.0%) were followed-up for 
further assessment with either a contact FSA 
or long-term surveillance imaging. Of those 
not discharged, 65 (27.5%) were diagnosed 
with cancer: 42 patients following concern 
from the first meeting discussion, and 23 
following concern from the second meeting 
discussion. Primary lung cancers made up 
75% of these cancers, with the rest being 
cancers from other primary sites. There 
were 172 patients who did not have cancer 
but remained under surveillance (Table 2). 

Of those discharged (n=242), two patients 
developed lung cancer: one at 12 months 
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Table 1: Demographics and outcome.

N=479 (%)

Age, years

Mean     67.5

Range    17 - 97

Gender

Male 231 (48.2)

Female 248 (51.8)

Referral origin

GP 291 (60.8)

Respiratory clinic 48 (10.0)

Non-respiratory clinic 65 (13.6)

Ward 50 (10.4)

ED 25 (5.2)

Referral image

CXR 309 (64.5)

CT 169 (35.3)

MRI 1 (0.21)

Radiological abnormality

PN* 146 (30.5)

Mass 118 (24.6)

?ILD** 61 (12.7)

Infiltrate 26 (5.4)

Consolidation 26 (5.4)

Mediastinal LN# 27 (5.6)

Effusion 17 (3.5)

Atelectasis 18 (3.8)

Scarring 13 (2.7)

Pleural lesion 8 (1.7)

Other 19 (4.0)

Outcome from meeting

Discharged 242 (51.0)

Follow Up 237 (49.0)

*PN: pulmonary nodule. **ILD: interstitial lung disease. LN#: lymphadenopathy.
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and another at 24 months. The first patient 
had initially been discussed for a lingular 
opacity that had resulted in the patient 
being discharged. However, it was noted 
the patient had an apical scar that was 
considered non-significant at the time. 
The scar became the focus of the cancer at 
12 months. The second patient had been 
cleared for any lung lesions with a chest 
CT scan at the time of discharge but was 
subsequently found with a new lung nodule 
at 24 months that turned out to be metas-
tasis from an undiagnosed colon cancer. 
Within the surveillance group (n=172), 
four patients were diagnosed with lung 
cancer: two patients at 12 months and two 
at 18 months (Table 3). The cancer rate in 
those discharged after the first meeting 
was only 0.8%, compared to 2.6% in those 
under surveillance, with a relative risk of 
0.3 (p=0.16). There was therefore no statisti-
cally significant difference between the two 
groups. 

Out of the 479 referred patients, 132 
(27.5%) did not require any further imaging. 
These were the patients discharged after the 
first meeting discussion. The remainder of 
the patients went on to have further imaging 
(either another chest x-ray, CT scanning or 
MRI) after the first meeting to better char-
acterise their abnormality (Table 4). Only 
a total of 153 patients required further CT 
scanning and two patients required an MRI 
(Table 4). 

Discussion
This audit confirms that the weekly 

non-contact respiratory radiology virtual 
clinic is safe and effective in reducing 
specialist contact clinics and unnecessary 
CT scans. Out of the 479 patients discussed 
at the meeting, the majority of them were 
discharged without any specialist contact 
clinic, and without any difference in risk of 
developing cancer compared to those who 
were followed-up and placed under surveil-
lance. Almost one-third of patients who 
were referred avoided further CT scanning 
after the first meeting discussion. In a study 
in neurology, Cariga et al showed that, out 
of 1,107 referrals to the neurology service 
for an FSA, 802 (72.5%) were allocated FSA, 
83 (7.5%) returned to referrer and 222 
(20%) were triaged into a non-contact FSA 
and investigated with a six-month obser-
vational study of safety and efficiency 
indicators.2 Our audit demonstrated a higher 
proportion of patients discharged without 
an FSA (27.5%) compared to the study in 
neurology. The results of the current audit 
are also consistent with a 2014 audit at the 
same hospital looking at referrals between 
2011 and 2013, which demonstrated the 
consistent efficacy of the virtual clinics 
(unpublished). However, note that this audit 
from 2014 had 423 patients over two years, 
whereas the current audit had 479 over one 
year. Our audit further confirms a signif-

Table 2: Cancer diagnosis after the first investigations in those not discharged (n=237).

N       (%)

Cancer diagnosis* 

Initial discussion 42 (16.8)

Second discussion 23 (9.7)

Total cancer cases 65  (27.5)

Cancer type N=65

Primary lung cancer 50 (76.9)

Non-lung cancer 15 (23.1)

*Cancers diagnosed from first two respiratory radiology virtual clinics. Does not include patients who were 
discharged or referred for long term surveillance imaging. 
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Table 3: New lung cancers in the discharged group and surveillance group at 12-, 18- and 24-months 
follow-up.

Group New cancer

Discharged (n=242)

12 months 1

18 months 0

24 months 1

Followed up (n=172)

12 months 2

18 months 2

24 months 0

Table 4: Further imaging requested post-first respiratory radiology virtual clinic, based on referral 
image.*

Referral image CXR N=220 N (%)

Further image requested

CXR 71 (32.2)

CT 97 (44.1)

MRI 2 (0.09)

Other 1 (0.04)

None 49 (22.2)

Referral image CT N=127 N (%)

Further image requested

CXR 10 (7.8)

CT 55 (43.3)

None 61 (48.0)

Referral image MRI N=1 N (%)

Further image requested

CT 1 (100)

* Excludes those discharged from first meeting discussion (n=132).
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icant increase in referrals to the respiratory 
service over a five-year period without any 
change in the service’s resources. A study 
in the USA, where a lung nodule surveil-
lance pathway was implemented based on 
an automated search of radiology reports 
on any CT scan, showed similar findings of 
about 1% cancer diagnosis in the surveil-
lance group at 12 months.7 Furthermore, 
an 11% increase in referrals was noted 
to the pathway over two years. Our study 
is different as we used actual referrals 
from other clinicians and did not limit our 
discussion to lung nodules only. 

We used lung cancer as a surrogate 
maker for risk assessment as it is the most 
worrisome diagnosis that clinicians do not 
want to miss. We acknowledge that we did 
not report the outcomes of the other condi-
tions that were followed-up in clinic or 
with continued surveillance imaging. We 
also did not report the survival outcomes 
of those patients diagnosed with cancer, 
as this was not the objective of the audit. 
We also acknowledge that the threshold 
for requesting a PET scan in the radiology 
meeting at the time (2016) was high. Our 
practice has now changed and more PET 
scans are requested in the radiology meeting 
when indicated. Given that one patient who 
had an apical scar initially felt to be non-sig-
nificant was discharged but later developed 
cancer in that scar, our practice now 
provides further surveillance imaging in 
patients with apical scaring with a high-risk 
score using Brock model of risk assessment.

Although respiratory radiology meetings 
are a usual occurrence in most hospitals, 
we are not aware of any published study on 
the effectiveness of these meetings, espe-

cially pertaining to triaging referrals and 
assessing risk. One strength of the audit is 
the availability of all data due to a robust 
database and access to the clinical portal 
allowing for accurate collection of all data 
for this audit. The likelihood of having 
missed data is low. Another strength is the 
period of follow-up (24 months), which 
allows sufficient time to detect any cancer 
among both the discharged and surveillance 
groups to provide a better risk assessment. 
A limitation of the study is its retrospective 
design. There is still potential for bias and 
incorrect coding, which can affect the 
results. But, as outlined above, the data-
bases used are reliable. We also did not 
check the central cancer registry. Therefore, 
a patient’s cancer at follow-up could have 
been missed if they had moved out of the 
region. Furthermore, although we used 24 
months as a reasonable period to assess 
transformation of any suspicious lesion to 
malignancy, we acknowledge that sub-solid 
and ground-glass lesions require five years 
of follow-up, and therefore the study results 
may underestimate the true incidence 
of cancer among the patients kept under 
surveillance. We also did not perform a 
cost–benefit analysis with regard actual cost 
saved from unnecessary CT scans.

In conclusion, this study confirms that in 
healthcare centres with limited resources, 
a non-contact respiratory radiology virtual 
clinic is effective at triaging referrals 
following an abnormal chest imaging 
report and that there is no significant risk 
of missing lung cancer in those not offered 
a specialist appointment. Furthermore, 
there is need for funding to be allocated to 
improve the service delivery provided by 
such non-contact virtual clinics.
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The effect of perioperative 
sustained-release opioid 
use on long-term opioid 

dispensing following 
total knee arthroplasty: a 

retrospective cohort study
Taehoon Kim, Chen (Eileen) Zhou, Rachel A Sara, Nicholas J Lightfoot

ABSTRACT
AIMS: To determine the impact of perioperative sustained-release (SR) opioid use on total inpatient 
opioid consumption and longer-term outpatient dispensing for three months following elective total knee 
arthroplasty (TKA). 
METHODS: Patients who underwent primary unilateral TKA between 1 January and 31 December 2018 
at Counties Manukau Health were retrospectively identified. Participants were stratified into two groups 
by inpatient use or avoidance of strong SR opioids (OxyContin or M-Eslon). The primary outcome was 
the percentage of patients receiving prescriptions for opioid medications at thirty-day intervals for three 
months after discharge. 
RESULTS: Two hundred and thirty-two patients were eligible for inclusion. The baseline demographics 
of both groups were similar. In the SR opioid use group, the majority (79%) received OxyContin. Overall, 
inpatient opioid use between postoperative days (POD) zero and three was lower in the SR opioid avoidance 
group, although this was not statistically significant (157.5 [IQR 110.0–220.0] vs 167.5mg OME [110.0–
290.0], p=0.14). Outpatient postoperative opioid dispensing between 0–30 days was significantly greater 
in patients who received inpatient SR opioids (p=0.01). Dispensing of oxycodone was significantly higher in 
the SR opioid use group at one- and two- months (p=0.01 and 0.03 respectively).
CONCLUSION: The postoperative use of SR opioids is not routinely recommended following TKA. Their use 
is associated with greater overall inpatient opioid use, sustained opioid dispensing during and after the 
expected recovery period, and the potential for significant harm. 

Opioid analgesics such as morphine or 
oxycodone are commonly prescribed 
for the treatment of acute postopera-

tive pain. There is concern that inappropri-
ate opioid prescribing following discharge 
can lead to prolonged opioid use in the 
community. In 2018 the Australian and New 
Zealand College of Anaesthetists (ANZCA) re-
leased a position statement recommending 
that slow or sustained-release (SR) opioids 
should not be routinely prescribed to pa-
tients for the management of acute postop-
erative pain.1 This statement highlights the 

risks associated with these drugs, and the 
difficulties of dose titration for acute pain 
management. 

Orthopaedic surgery is associated with 
greater amounts of postoperative pain 
when compared with other surgical proce-
dures.2 As such, orthopaedic operations are 
known to generate more opioid prescrip-
tions than other specialties.3,4 Total knee 
arthroplasty (TKA) is a common procedure 
associated with significant amounts of 
postoperative pain that subsides rapidly 
during the recovery period.5–7 Given our 
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ageing population, the number of arthro-
plasty procedures performed in New 
Zealand is expected to increase over the 
coming decades.8 New Zealand data suggest 
that at three months following hip or knee 
replacement, which is beyond the expected 
duration of recovery from surgery, more 
than 30% of patients continue taking at least 
mild-strength opioid medications, and up to 
8% of patients may still be receiving opioid 
medications at one-year following surgery.9 
These patients would meet the diagnostic 
criteria for chronic post-surgical pain (CPSP), 
for which opioid analgesics are not recom-
mended as a part of the primary treatment 
strategy.10,11

To manage postoperative pain imme-
diately after TKA, some institutions and 
professional societies have recommended 
the use of protocols that include regular 
SR opioids.5,6 The Procedure Specific Post-
operative Pain Management (PROSPECT) 
recommendations include the use of strong 
opioids in combination with non-opioid 
analgesia following TKA, but the strength 
of the evidence supporting this recommen-
dation is questionable, as it is based on two 
small studies that compared SR opioids 
to placebo.6 Currently, the international 
consensus is that SR opioids are associated 
with significant harm in the immediate post-
operative period and should be avoided.1,12–16 
Prolonged or excessive use of opioids can 
lead to serious adverse effects, including 
respiratory depression, overdose, addiction 
and death.15 When SR preparations are 
used, these harms are compounded due to 
the drug’s prolonged duration of action.3 
This consensus has been reinforced by a 
case reported on recently by the Health and 
Disability Commissioner, where a patient 
died following an elective TKA after routine 
protocolised SR opioids were used without 
an appropriate risk assessment.17

There has been limited research into 
the efficacy and sequalae of SR opioid use 
following TKA, and there is a dearth of 
information surrounding their use when 
compared with immediate-release (IR) 
preparations in New Zealand. This study 
explores the effect of inpatient SR opioid use 
on acute, inpatient opioid consumption and 
the longer-term dispensing of opioid medica-
tions in patients following TKA at two South 
Auckland hospitals.

Methods
Study cohort

Prior to study conduct, Health and 
Disability Ethics Committee (HDEC 19/
NTA/27) and Hospital Research Office 
(Number 893) approval was obtained. 

Patients who underwent primary 
unilateral TKA at Counties Manukau Health 
between 1 January 2018 and 31 December 
2018 were retrospectively identified. This 
period coincided with the release of the 
ANZCA position statement on the use of 
SR opioids in patients with acute pain in 
late March 2018. Surgery took place at 
either Middlemore Hospital, a busy acute 
and elective surgical site, or the Manukau 
Surgical Centre, where only elective surgery 
is completed. Patients who underwent 
isolated uni-compartmental arthroplasty, 
one-stage or staged revisional TKA, or 
bilateral simultaneous TKA were excluded, 
as were patients for whom adequate data 
were unavailable or surgery was outsourced 
to an ancillary healthcare facility. These 
exclusions were made to standardise the 
magnitude of the surgical procedure and the 
associated nociceptive stimulus.

Patients were stratified into two groups 
by their use or avoidance (ie, no use) of 
strong SR opioids, defined as either M-Eslon® 
(morphine sulphate modified release 
capsule) or OxyContin® (oxycodone hydro-
chloride controlled release tablets), while an 
inpatient following their primary surgical 
procedure. The term “sustained-release” 
encompasses all medications that may be 
referred to as slow-release, extended-re-
lease, modified-release or long-acting.

Data sources
Demographic, anaesthetic, surgical and 

pharmaceutical data were collated from 
departmental databases and the electronic 
data warehouse maintained by HealthAl-
liance. Demographic and co-morbidity data 
were obtained from the Concerto Clinical 
Information Portal and linked with intra-op-
erative data from PCIMS (the Anaesthesia 
Intraoperative Clinical Record) and PiMS 
(the Patient Information Management 
System). 

Additional information surrounding 
comorbidities and procedural complications 
was obtained from ICD-10 coding completed 
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at the time of hospital discharge. Inpa-
tient dispensing data were extracted from 
paper medication charts or an electronic 
prescription system that was introduced 
during our study period. Outpatient 
pharmacy data were recorded electronically 
by the dispensing pharmacy and stored in 
the TestSafe system. Approximately 98% 
percent of pharmacies within our catchment 
area were making use of this system during 
the time of our study. These sources of 
information were merged across databases 
using each patient’s National Health Index 
(NHI) number. Outpatient dispensing data 
were obtained for the 90 days before and 90 
days after the date of each patient’s surgical 
procedure, giving a 180-day window into 
their perioperative drug use once combined 
with their inpatient dispensing data.

Outcome measures
The primary outcome of this study was 

the number of patients dispensed strong 
opioids, either immediate- or sustained-re-
lease preparations of morphine or 
oxycodone, from the hospital pharmacy at 
discharge or a community pharmacy. This 
outcome was assessed in 30-day intervals 
following surgery for three months. 

Strong opioid medications were defined 
as preparations containing morphine, 
oxycodone, fentanyl, pethidine or meth-
adone. Mild to moderate opioids included 
preparations containing codeine or dihydro-
codeine, tramadol and dextromethorphan. 
Gabapentinoids are defined as medications 
that are antagonists at the α2δ sub-unit 
of voltage gated calcium channels. This 
class of medications includes gabapentin 
and pregabalin. Data were collected on 
total opioid consumption for the first three 
inpatient days (72 hours) following TKA 
and expressed in oral morphine equiva-
lents (OMEs). This period was selected as it 
corresponds to the timing of the maximal 
nociceptive stimulus, and from previous 
data we know that after this period most 
patients are nearing discharge. Data were 
also collected to calculate the percentage of 
patients who required additional prescrip-
tions for strong opioid medications within 
30-day intervals for three months following 
surgery.

Comparisons were made between the 
two groups for perioperative factors that 
may be associated with differences in acute 

and ongoing opioid consumption following 
surgery. “Pre-operative opioid” use was 
defined as the dispensing of either morphine 
or oxycodone in the three months (90 days) 
prior to surgery. We also compared patients 
who underwent surgery within the first six 
months of our study to those of the second 
six months, to evaluate any changes in 
inpatient SR opioid prescribing patterns as 
a result of the ANZCA position statement 
released in March 2018.

Statistical analyses
Information was stored in a Microsoft 

Excel spreadsheet (Microsoft Corporation, 
WA, United States) and statistical analysis 
completed using the Statistical Package 
for the Social Sciences Version 25 (Inter-
national Business Machines, NY, United 
States). Ancillary analyses were completed 
using NCSS 2021 (NCSS, Utah, United States). 
Post-hoc power analyses were completed 
once the sample size had been established. 
Using the observed incidence of opioid 
dispensing within one-month following 
surgery, this study has 83.4% power to detect 
a statistically significant (two-tailed α=0.05) 
difference between the two groups.18

Testing for the normal distribution 
was through the Shapiro-Wilk test with a 
two-tailed p-value of <0.05 being indicative of 
non-normally distributed data. The decision 
was made to use non-parametric procedures 
to report data and comparisons. Patient and 
procedural data were presented as either 
number (percentage) and median (inter-
quartile range), as appropriate for categorical 
and continuous data respectively. The Fisher 
exact test or a Chi Square test with a Yates 
correction and the Mann-Whitney U test 
were used to test for differences between 
categorical and continuous parameters 
respectively. A two-tailed p-value of p<0.05 
defined statistical significance. Using a supe-
riority/non-inferiority threshold of 10mg 
OME, a post-hoc analysis comparing the 
median inpatient OMEs consumed was also 
completed.

Results
Between the 1 January and 31 December 

2018, 364 patients underwent primary, 
unilateral TKA at our institution. Complete 
prescribing information was available for 
232 patients (64.1%), which constitutes the 
study population. While in hospital, 157 
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Table 1: Baseline characteristics of the two groups stratified by inpatient sustained-release (SR) opioid 
use.

SR opioid avoidance SR opioid use p-value

Number 75 (32.3) 157 (67.7)

Female (percent) 40 (53.3) 102 (65.0) 0.11

Age (years) 65.0 (60.0–73.0) 67.0 (59.0–73.0) 0.76

Height (metres) 1.66 (1.60–1.76) 1.65 (1.58–1.72) 0.34

Weight (kilograms) 93.0 (81.0–110.0) 88.9 (74.3–105.0) 0.08

Body Mass Index (kg/m2) 33.5 (8.9–39.0) 32.4 (27.3–38.4) 0.16

Charlson Comorbidity Index 3 (2–4) 3 (2–4) 0.71

ASA 0.76

1 1 (1.4) 3 (1.9)

2 51 (68.9) 99 (63.1)

3 22 (29.7) 54 (34.4)

4 0 (0.0) 1 (0.6)

Pre-operative medication use

Morphine or oxycodone 2 (2.7) 13 (8.3) 0.15

Morphine 1 (1.3) 6 (3.8) 0.43

Oxycodone 1 (1.3) 7 (4.5) 0.44

Tramadol or codeine 31 (41.3) 39 (24.8) 0.01

Tramadol 14 (18.7) 18 (11.5) 0.16

Codeine 23 (30.7) 26 (16.6) 0.02

NSAIDs 25 (33.3) 47 (29.9) 0.65

Paracetamol 47 (62.7) 84 (53.5) 0.21

Gabapentinoids 5 (6.7) 11 (7.0) 1.00

Operating theatre duration (minutes) 128.0 (98.0–151.0) 126.0 (104.0–148.0) 0.85

Surgical duration (minutes) 74.0 (60.0–88.0) 71.0 (61.0–90.0) 0.95

PCA use (percent) 12 (16.0) 15 (9.6) 0.19

Peripheral nerve catheter (percent) 34 (43.3) 71 (45.2) 1.00

Intrathecal morphine (percent) 10 (13.3) 17 (10.8) 0.66

Hospital length of stay (days) 4.19 (3.27–4.38) 4.19 (3.22–5.34) 0.53

Results expressed as number (percent) or median (interquartile range) as appropriate.
p-values are two-tailed with a threshold of <0.05 used to define significance.
PCA = Patient-controlled analgesia.
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Table 2: Opioid consumption in the perioperative and postoperative periods.

SR opioid avoidance SR opioid use p-value

Perioperative opiate use (OME)

POD0-POD3 157.5 (110.0–220.0) 167.5 (110.0–290.0) 0.14

POD 0 20.0 (10.0–35.0) 30.0 (15.0–50.0) 0.003

POD 1 60.0 (30.0–80.0) 52.5 (37.5–85.0) 0.41

POD 2 40.0 (20.0–80.0) 52.5 (30.0–82.5) 0.20

POD 3 22.5 (7.5–50.0) 30.0 (15.0–57.5) 0.34

Postoperative opiate use (number of patients)

0–30 days post-surgery

Morphine or oxycodone 34 (47.2) 105 (67.3) 0.01

Morphine 12 (16.7) 34 (21.8) 0.48

Oxycodone 22 (30.6) 77 (49.4) 0.01

30–60 days post-surgery

Morphine or oxycodone 5 (6.8) 22 (14.0) 0.13

Morphine 3 (4.1) 4 (2.5) 0.68

Oxycodone 2 (2.7) 18 (11.5) 0.03

60–90 days post-surgery

Morphine or oxycodone 3 (4.1) 16 (10.2) 0.20

Morphine 2 (2.7) 6 (3.8) 1.00

Oxycodone 1 (1.4) 11 (7.0) 0.11

Results expressed as number (percent) or median (interquartile range) as appropriate.
Opiate conversions for POD0–POD3 completed using the FPM opiate calculator. 
p-values are two-tailed with a threshold of <0.05 used to define significance. 
POD = Postoperative day; OME = Oral morphine equivalent.
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patients (67.7%) received at least one dose 
of SR opioid, and 75 (32.3%) did not receive 
any SR opioid. In those who received SR 
opioid, 45 (28.6%) received a morphine-
based preparation and 124 (79.0%) received 
oxycodone. These values sum to more than 
100.0% due to the 12 patients (7.6%) who 
received both morphine and oxycodone SR 
preparations. The baseline demographics of 
both groups were similar, with no differ-
ences found with regards to age, sex, body 
mass index, operation duration or hospital 
length of stay (Table 1). Following surgery, 
those who received SR opioids were less 
likely to receive an intravenous patient-con-
trolled analgesia (PCA) device when 
compared to those who did not, but this 
difference did not reach statistical signifi-
cance (9.6% versus 16.0%, p=0.19). 

Strong opioid use as an outpatient prior 
to TKA was greater in the SR opioid use 
group (8.3% versus 2.7%, p=0.15), although 
this difference was not statistically signif-
icant. This was predominantly oxycodone 
(13 of 15 patients, or 86.7%). Those in the 
SR opioid avoidance group were more 
likely to have been dispensed tramadol or 
codeine pre-operatively (24.8 versus 41.3%, 
p=0.01), largely due to a difference in 
codeine dispensing between the two groups 
(16.6 versus 30.7%, p=0.02). There were 
no other differences in the use of pre-op-

erative analgesic medications between the 
study groups (Table 1). 

Inpatient opioid use between postoper-
ative days zero and three (POD0–POD3) was 
lower in the SR opioid avoidance group, 
although this was not statistically significant 
(157.5 [IQR 110.0–220.0] versus 167.5mg OME 
[110.0–290.0], p=0.14) (Table 2). Following 
surgery, opioid use was consistently lower 
at all time intervals in SR opioid avoidance 
group, excepting POD1. These differences 
reached statistical significance for POD0 
(p=0.003). Using an equivalence margin of 
10mg (OME), non-inferiority and superiority 
analyses demonstrated that avoidance of SR 
opioid use was both non-inferior (p=0.01) and 
non-superior (p=0.21) when compared to SR 
opioid use for inpatient opioid consumption. 

SR opioid use was associated with a greater 
number of patients being dispensed opioids 
during the first three months following 
hospital discharge. In the first month 
after discharge, 105 patients (67.3%) who 
received inpatient SR opioids continued to be 
dispensed strong opioids (either morphine 
or oxycodone) in the community, compared 
with 34 (47.2%) of the SR opioid avoidance 
group (p=0.01) (Table 2). During the second 
month following discharge, there remained 
a statistically significant difference for those 
dispensed oxycodone (p=0.03), but not for 
those dispensed morphine (Figure 1).

Figure 1: Outpatient postoperative strong opioid (IR or SR) use.
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Between the first and second six-month 
periods of our study, the inpatient use of 
strong SR opioids reduced (84.0% versus 
55.3%, p<0.001). This was associated with 
a non-significant reduction in POD0–POD3 
opioid consumption (175.0 [113.75-297.50] 
versus 152.5mg OME [105.0-242.5], p=0.07).

Discussion
This study aimed to investigate the impact 

of inpatient SR opioid use on inpatient 
opioid consumption and persistent opioid 
dispensing after discharge in patients who 
undergo TKA. During their inpatient stay, 
patients who received SR opioids received 
a greater amount of opioid medication 
overall, but this difference did not reach 
statistical significance. The proportion of 
patients dispensed strong opioid medi-
cations within the first 30 days following 
surgery was significantly greater in the 
group who received SR opioids as inpatients. 
There remained a statistically significant 
difference in oxycodone dispensing for 
the first two months after surgery, with 
greater numbers of patients receiving either 
morphine or oxycodone in the SR opioid use 
group across all three months. There were 
no differences between the two groups in 
the conduct of surgery or anaesthesia or 
the use of ancillary postoperative analgesic 
modalities such as PCA devices, peripheral 
nerve catheters or intrathecal morphine. 

Oxycodone was the predominant opioid 
prescribed by both hospital doctors and 
general practitioners. There are concerns 
regarding the use of oxycodone in the 
community due to its high risk of misuse 
and drug diversion. Compared to morphine, 
oxycodone has a greater addictive potential 
due to its pharmacokinetic profile, including 
its higher oral bioavailability and the 
biphasic absorption mechanism of its 
SR preparations.19 It is well known that 
OxyContin has contributed to the global 
opioid epidemic, with communities in North 
America being especially afflicted.19,20 In 
New Zealand, there is regional variability in 
the use of oxycodone, with the number of 
prescriptions having decreased by 27% since 
2011.21 Despite this, our results demonstrate 
that oxycodone is still prescribed more 
frequently in those who undergo TKA at 
our institution, and this disparity continues 
once patients are discharged from hospital. 

This preference for prescribing oxycodone 
is a practice that is not backed up by strong 
evidence of patient benefit.22

TKA is generally performed in patients 
who have failed more conservative 
management of their knee pathology.23 
Arthritis of the knee can cause considerable 
functional impairment and necessitate 
the use of strong opioids prior to surgery. 
We identified differences in pre-operative 
analgesic dispensing between our study 
groups, with greater numbers of patients 
in the SR opioid avoidance group having 
been dispensed codeine. We might speculate 
on reasons for these differences, including 
differences in genetics, patient co-mor-
bidities, psychosocial stressors and pain 
coping strategies between the two groups, 
or the effects of sustained opioid use in the 
lead up to surgery on perioperative pain 
management. It is well established that 
persistent or severe pre-operative pain is 
a risk factor for sub-optimal perioperative 
pain management and persisting postoper-
ative pain.24,25 Further studies are needed to 
better understand these mechanisms and 
evaluate mitigating strategies.

This study highlights the challenges of 
postoperative pain management after 
arthroplasty and reinforces the need to 
moderate the use of SR opioids.5,6 Despite 
the move away from using SR opioids in 
patients with acute pain, there is minimal 
contemporaneous literature reviewing the 
implications of their use in this setting. 
Previous studies have described numerous 
“benefits” of SR drugs including a longer 
duration of action and improvements 
in recovery metrics.26 These studies are 
now outdated, and many display conflicts 
of interest with drug manufacturers.26,27 
The current evidence base suggests that 
SR opioids have the potential to cause 
considerable long-term harm, precipitate 
postoperative complications and place 
an increased financial burden on the 
healthcare system.19,28,29 The prescription of 
SR opioids during the early postoperative 
period is a major modifiable risk factor 
for subsequent dependence and persistent 
opioid use following surgery.12

ANZCA recommends that SR opioids 
are used for acute postoperative pain in 
limited circumstances, including prolonged 
severe pain or where opioid tolerance has 
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developed.1 This describes only a minority 
of patients undergoing TKA. The use of 
SR preparations can make titration and 
weaning more difficult and problematic. 
If SR opioids are prescribed beyond 
discharge, adverse effects such as sedation, 
opioid-induced ventilatory impairment 
and delirium are more likely to occur and 
persist for longer than adverse effects 
caused by IR preparations.30,31 In our study 
cohort, patients who were not exposed to 
SR agents appeared to reduce their use of 
strong opioid medications more rapidly 
and consequently reduce the potential 
for harms associated with opioid use. Tan 
et al have investigated the impact of the 
ANZCA position statement on practice at an 
Australian hospital.3 They noted a decrease 
in SR opioid prescribing after the release of 
the statement. Their findings also demon-
strated that SR opioid use led to greater 
overall consumption of opioids while in 
hospital.3 In this study, we demonstrated 
a reduction in inpatient use of SR opioids 
following TKA between the first and second 
six months of 2018, which corresponds with 
the release of the ANZCA position statement. 

Organisations such as the Health Quality 
and Safety Commission, the Best Practice 
Advocacy Centre and district health 
boards have created national collabora-
tives or published guidelines to address 
safe prescribing of opioid medications.32,33 
Despite demonstrating a reduction in post-
operative SR opioid use over the course 
of 2018, our results suggest that further 
education and awareness is required 
regarding the importance of appropriate 
opioid prescribing after discharge. This 
needs to target the multitude of prescribers 
within and outside the hospital system, 
including anaesthetists, orthopaedic 
surgeons, primary care physicians, nurse 
practitioners and pharmacists. In the 
hierarchy of a public hospital, discharge 
prescribing often falls to junior doctors, and 
so it is vital that initiatives to improve opioid 
prescribing and awareness include this 
frequently changing group. 

As a retrospective cohort study, this 
analysis has several limitations. We were 
unable to assess the severity of pain, other 
objective measures of recovery from 
surgery, or patient-reported outcome 
measures. For approximately 36% of 

the patients who underwent TKA during 
our study period, we were unable to 
extract either the inpatient or outpatient 
prescribing data. This may be due to their 
surgery being outsourced to other facil-
ities or that they opted out of linking their 
NHI number to regionally available elec-
tronic dispensing data. The indication 
for a strong opioid drug prescription was 
unable to be assessed—a patient may 
have had other conditions for which 
they were taking opioid medications. 
However, it is highly likely that in the first 
month(s) following TKA a patient’s anal-
gesic dispensing is related to post-surgical 
pain. Although we were able to determine 
whether a prescription was dispensed from 
a pharmacy, we were unable to confirm 
whether or how those medications were 
consumed by that patient.

This study was carried out over the 
calendar year that coincided with the 
release of the ANZCA position statement 
on use of SR opioids for acute pain, and 
our sample size was only moderate. These 
results may not be suitable for extrapo-
lation to other institutions or for patients 
undergoing a more diverse range of 
surgical procedures. As such, additional 
larger studies are required to confirm 
our findings. We were only able to extract 
opioid dispensing data for the three 
months following surgery. A longer period 
would be required to identify the rela-
tionship between immediate postoperative 
SR opioid use and prolonged opioid use. 
One of the strengths of this study was the 
similarity of the two groups at baseline. 
Further correction for anaesthetic, surgical 
or patient factors by propensity score 
matching could yield additional information 
on factors influencing opioid prescribing 
patterns at the time of surgery. We were 
also able to make comparisons to current 
national and speciality society guidelines 
to ensure the relevance of our prescribing 
patterns and support their recommenda-
tions.1,14–16 Although a considerable number 
of patients continued to receive SR opioids 
in the second six-month period of 2018, 
there was a marked reduction seen from 
January to June of that year. Ongoing SR 
opioid prescribing may be indicative of 
prescribers’ resistance to change from their 
“standard” practice. Further audit of SR 
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opioid use would be useful to determine 
whether this trend has been sustained. 

Conclusion
Inpatient SR opioid use is associated with 

increased overall inpatient opioid use and 
persistent outpatient opioid dispensing 
(particularly of oxycodone) following 
TKA. Further studies are needed to better 
determine the current patterns and impli-
cations of perioperative SR opioid use, 

including quality of recovery scores and 
adequacy of pain control, with a view to 
improving perioperative pain management 
and reducing the potential for harm due 
to unnecessary or prolonged opioid use. 
This is particularly important where opioid 
use persists beyond three months after 
surgery, as best practice recommendations 
for chronic post-surgical pain management 
focus on the avoidance of opioid medica-
tions and emphasise the importance of 
physical and psychological therapies.11,34
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A survey of the smokefree 
status of pedestrian-only 
spaces in 10 New Zealand 
local government areas

Nick Wilson, Niveditha Gurram, Leah Grout, George Thomson

ABSTRACT
AIM: To describe the smokefree status and signage of outdoor pedestrian-only plazas/malls/boulevards in 
10 New Zealand local government (council) areas.
METHODS: The 10 council areas were a convenience sample. Council websites were examined for 
smokefree policies, and a systematic attempt was made to identify the five largest pedestrian-only sites 
with permanent seating in each council area (10 sites each for two larger cities). Field visits were conducted 
to all selected sites during January–May 2021.
RESULTS: Smokefree policies with components covering smokefree outdoor plazas/malls/boulevards 
were common (80%; 8/10 councils), albeit with some gaps (eg, around signage and vaping policy). A total of 
60 relevant pedestrianised sites with permanent seating were identified and surveyed. Of these, 63% were 
officially designated smokefree. Smokefree signage was only present in 15% (9/60) of all the sites and in 
24% (9/38) of the designated smokefree sites. In these designated sites, the average number of smokefree 
signs was only 1.4 (range: 0 to 14). Issues identified with the signs included small size, being only a small 
part of a larger other sign, limited use of te reo Māori wording and not covering vaping. At sites where tables 
were present, 12% had ash trays on the tables (none at smokefree sites). 
CONCLUSIONS: Smokefree plazas/malls/boulevards in this survey had multiple policy and signage 
deficiencies that are inconsistent with achieving the national Smokefree 2025 goal. There is scope to 
address these issues with an upgrade to the national smokefree law.

One mechanism to make progress to-
wards reducing the enormous health 
burden from tobacco smoking is to 

expand smokefree public areas. For many 
high-income countries, this now means an 
increased focus on outdoor public settings, 
where smokefree policies are much less 
common than for indoor public settings. 
Such policies are intended to reduce the 
exposure of workers and the public to to-
bacco-smoke pollution and contribute to the 
denormalisation of smoking by reducing its 
visibility.1,2 A perception of smokefree parks 
or outdoor dining policies has been associ-
ated with increased quit attempts,3 and not 
being exposed to smoking in Ontario bar/
restaurant outdoor areas increased quit 
attempts and decreased smoking relapses.4 
In New York, smokefree policies for parks 
and beaches were followed by reduced 

tobacco-related litter, observed smoking and 
public perceptions of smoking.5,6 In the Neth-
erlands, the introduction of an inner-city 
outdoor smokefree zone was associated with 
a substantial decline in the number of smok-
ers in the zone.7

There is often majority public support for 
a number of types of outdoor smokefree 
areas (eg, based on surveys in the USA and 
Canada,8 Spain,9 Australia10,11 and the UK12). 
There is even majority support for some 
outdoor smokefree areas by smokers (eg, in 
New Zealand,13 Spain,9 Italy,14 Australia11 and 
North America8).

Internationally, the most progress towards 
outdoor smokefree policy has generally 
been achieved in areas explicitly associated 
with children (eg, schools, playgrounds, 
urban parks),15 with some movement in 
outdoor hospitality areas (eg, outside bars 
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and cafés).16 However, smokefree policies 
for central urban pedestrian areas have 
increased in California17 and some larger 
Australian cities.18 New York has smokefree 
policies for “Pedestrian plazas such as those 
at Times Square and Herald Square.”19

In New Zealand, exposure to second-hand 
smoke is a serious problem associated 
with an estimated 347 premature deaths 
per year in 2019.20 When morbidity from 
this smoke is also considered, this health 
loss amounted to an estimated 9,022 lost 
disability-adjusted life years (DALYs) in 
2019.20 Fortunately, there has been some 
progress with voluntary or “educational” 
outdoor smokefree areas over the last two 
decades.21–23 Nevertheless, various issues 
have been identified in terms of the extent 
of coverage and quantity/quality of the 
signage (eg, hospitality settings,24 schools,25 
children’s playgrounds,26 hospital grounds,27 
racecourses and sports facilities,28 railway 
stations,29 airports30 and various other 
settings31). These limitations are problematic 
in the context of the country’s Smokefree 
2025 goal, which aims for fewer than 5% of 
New Zealanders to be smokers by 2025.32 

Despite the research mentioned above, 
there has been little work in New Zealand 
on evaluating the extent of smokefree pedes-
trian-only areas (plazas/malls/boulevards). 
In 2019, 12 months after the adoption of 
a smokefree policy in Rotorua’s pedes-
trian Eat Street, a local hospitality hub, a 
count found relatively few people smoking 
(0.6% of those observed; 36/6530; personal 
communication). The measurement of the 
prevalence of smoking in a few such places 
has occurred in Wellington, either before or 
after the adoption of smokefree policies.33,34

Given this background and the revived 
New Zealand Government interest in 
progressing tobacco control,35,36 in this study 
we aimed to describe the smokefree status 
and signage of outdoor pedestrian-only 
plazas/malls/boulevards in 10 New Zealand 
local government (council) areas. Smokefree 
status includes whether the local authority 
has designated the area smokefree and 
whether ash trays are present on dining/
drinking tables in the area, including 
temporary tables associated with cafés, 
restaurants and pubs. Councils sometimes 
prohibit ash trays on tables used by cafés, 
restaurants and pubs on public land.

Methods
Sample selection: The 10 council areas were 

a convenience sample based on where the 
authors lived and their travel plans (from 
north to south, the areas were: Hastings, 
Napier, Palmerston North, Masterton, South 
Wairarapa, Porirua, Upper Hutt, Hutt City 
and Wellington in the North Island and 
Queenstown Lakes in the South Island). A 
systematic attempt was made to identify all 
the outdoor pedestrian-only plazas/malls/
boulevards on public land with permanent 
seating in these council areas. We then 
selected the five largest of these (measured by 
paved/gravel area) within each council area 
(or 10 in the case of councils with 100,000+ 
populations: Wellington and Hutt City). 

Smokefree policies: The website of each 
council was examined in May 2021 to 
identify the smokefree policy. Key features 
of each policy were documented, particu-
larly how it related to the selected sites.

Site inclusion criteria: For the purposes of 
this study, we used the following definitions 
for site inclusion in the survey:

• An “outdoor plaza with seating” was 
an outdoor area that was at least 
50% paved or gravel surfaced, had 
some distinguishing structures to 
prevent vehicle access (eg, bollards 
or planter boxes) and had at least 
one permanent seat. In some cases, 
these plazas were still officially called 
“parks” (eg, Grey Street Pocket Park 
in Wellington City). Also, we iden-
tified plaza areas within larger park 
settings, where the plaza was well 
defined by surrounding structures. 
Where a plaza or boulevard was an 
extended area (or series of connected 
areas) of the footpath, we required 
that the area including the extension 
was at least twice the width of the 
nearest normal width of footpath. We 
took a broad interpretation of seating 
that included seating with no back 
support (eg, concrete block or wooden 
benches that could be sat on). 

• A “pedestrianised mall/boulevard” 
was defined as an outdoor area 
that was fully pedestrianised for 
its entire width, was wider than a 
typical footpath and had at least one 
permanent seat. 
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Site identification: For each local authority, 
the following steps were performed up to 
May 2021:

• We examined Google Maps and Google 
Street View and undertook our own 
observations within each council area 
to identify all relevant sites.

• We examined the local authority 
website for smokefree policies, and 
for the areas designated as smokefree. 
These policies typically included 
mention of specific pedestrianised 
plazas, malls and boulevards (for refer-
ences to website links, see Table 1). 

• We conducted a Google search to 
identify news items around smokefree 
areas within each city. For example, 
some documents specifically identified 
city plazas (eg, for Hastings37).

• Sites that were outside of a council’s 
jurisdiction were excluded (eg, on 
private land, university and hospital 
campuses and parts of national monu-
ments, etc). We also excluded any of 
the potential sites if construction was 
underway at the time of the field visit.

Data collection at site visits: On field visits 
to each site, we identified the presence 
or absence of the features required for 
inclusion (see site inclusion criteria above). 
For sites meeting such criteria, we then 
collected these data:

• The presence of all smokefree and 
vapefree signage (with photographs 
taken of all signs). For the study, we 
did not include data on smokefree 
signage that met our definition of 
low-visibility (ie, under 10cm by 
10cm in size and on a sign over two 
meters above the ground). We also 
did not include smokefree signage on 
temporary tables at the site.

• The presence or absence of dining/
drinking tables, including temporary 
ones associated with cafés, restau-
rants and pubs. Temporary tables 
were included so as to provide a full 
denominator for all tables (with and 
without ash trays).

• The presence or not of ash trays on 
any of the tables or special bins for 
cigarette butts.

Three sites were examined by two authors 
together to confirm the feasibility of the 

definitions and methods. Then the rest 
of the sites were examined by one of the 
authors alone, albeit with site photographs 
examined by the other authors. All site visits 
were conducted during business hours to 
ensure that any cafés/restaurants and pubs 
would have any tables set up outside. The 
field survey covered the period 2 January 
2021 to 13 May 2021.

Results
Of the 10 councils, all had details of 

smokefree outdoor policies on their websites 
(Table 1). There was also evidence of specific 
commissioned research on the topic that had 
been published.38 The average time since 
the smokefree policy was last updated was 
four years (ie, in 2017; range 2006 to 2020; 
Table 1). Policies with components covering 
smokefree outdoor plazas/malls/boulevards 
were common (80%; 8/10 councils), with 
the policy of one of the remainders (South 
Wairarapa) being classified as “unclear.” 
Only Queenstown Lakes had no component 
of the pedestrian-only plazas/malls/boule-
vards covered. But only five councils (50%) 
included a vapefree policy for the outdoor 
areas covered. Most councils (80%) had some 
policy around smokefree signage. In three 
of these (30%), the signage policy specifically 
mentioned signage in te reo Māori, but only 
two mentioned vapefree signage. The Hutt 
City policy specifically stated: “Signage does 
not include a ‘no vaping’ message”.

A total of 60 relevant pedestrianised sites 
with permanent seating were identified and 
surveyed (52 plazas, six malls and two boule-
vards; Table 2). As per the sample method, 
this meant five sites each for Hastings, 
Napier, Palmerston North, Masterton, South 
Wairarapa, Porirua, Upper Hutt and Queen-
stown Lakes, and ten each for Hutt City 
and Wellington. Of these, 63% were offi-
cially designated smokefree in the council’s 
smokefree policy. Smokefree signage was 
only present in 15% (9/60) of the total sites 
and in 24% (9/38) of the designated smokefree 
sites. In these designated sites, the average 
number of smokefree signs was 1.4 (range: 
0 to 14; Table 2). In the sites with smokefree 
signage, 44% had at least some signs with te 
reo Māori wording (eg, Figure 1) and 22% had 
some signs where the smokefree message was 
just part of a larger sign (eg, Figure 2). There 
were no vapefree signs at any of the sites and 



72

ARtIcLe

NZMJ 22 October 2021, Vol 134 No 1544
ISSN 1175-8716   © NZMA
www.nzma.org.nz/journal

no signs mentioned any enforcement details 
(eg, telephone numbers for complaints). 
Qualitative issues included some very small 
smokefree signs (under 10 cm by 10 cm in 
area; Figure 2), and some signs were located 
where the intent was unclear (eg, on the side 
of a building where the sign could potentially 
be interpreted as indicating a smokefree 
indoor area).

At sites where tables were present, 12% 
had ash trays on the tables. But none of the 
designated smokefree sites had ash trays 
present on the tables.

Discussion
A key finding of this survey was that all 

the 10 councils had details of smokefree 
outdoor policies on their websites and most 
(80%) of these policies had components that 
covered smokefree outdoor plazas/malls/
boulevards (Table 1). Nevertheless, out of 
the 60 pedestrianised sites with permanent 
seating that we examined, only 63% were 
officially designated smokefree as per the 
council website policy (and in some cases 
this status was unclear or just applied to 
part of the site). Furthermore, only 24% 
of the designated smokefree sites had any 
smokefree signage. This signage was often 
suboptimal in terms of size, extent and 
quality. Also, 12% of sites had tables with 
ash trays, which send a potentially prob-
lematic, pro-smoking signal.

These various problems that we found are 
inconsistent with the New Zealand Govern-
ment’s Smokefree Aotearoa 2025 goal,32 
as indeed are the extensive limitations 
with other outdoor smokefree areas in the 
country (see the introduction). They are also 
inconsistent with local government efforts 
to make their localities more attractive to 
workers, shoppers and tourists; to have a 
healthier and more productive population;48 
and to improve the environment with 
reduced tobacco-related pollution, litter and 
cleaning costs.49

Given these problems, there is a case for 
an upgrade to national smokefree legis-
lation, as is used for indoor public and 
workplaces. Such legislation appears to have 
worked well for another type of outdoor 
area in New Zealand (eg, school grounds 
throughout the country23), and a national 
approach has recently been taken with 
smokefree vehicles.50 In contrast to local 

government initiatives, national legislation 
has the advantage of providing consistent 
messaging throughout the country, allowing 
for integration with national smokefree 
media campaigns and for economies of scale 
from centralised sign production/distri-
bution. Specific features of a new national 
law smokefree law that encompassed these 
sites could state:

• All outdoor pedestrianised plazas, 
malls and boulevards that have any 
permanent seating are smokefree and 
vapefree (along with a 10-metre zone 
from their boundaries).

• All these sites are required to 
have smokefree signage that meet 
minimum government specifications 
(ie, for number of signs per area, size, 
use of te reo Māori and messaging 
including “no vaping”).

Nevertheless, until a national approach is 
adopted, local government can still take addi-
tional initiatives to upgrade their smokefree 
policies and build them into bylaws. The 
range of approaches for the use of locally 
based laws for smokefree outdoor areas in 
New Zealand has been detailed previously.51 

A strength of our study was that it appears 
to be the first survey (to our knowledge) of 
the smokefree status these type of outdoor 
pedestrianised areas in Australasia. Study 
limitations include the sample of just 10 
council areas (out of a potential 67 territorial 
authorities in the country) and the sample 
being a convenience one, owing to this being 
an unfunded study. Also, within the council 
areas, it is possible that we may have missed 
identifying some of the largest 5–10 sites, 
owing to our mechanisms for identifying 
them (eg, via Google Maps, Google Street 
View and local observations). 

In summary, smokefree plazas/malls/boule-
vards in this survey had multiple policy and 
signage deficiencies that are inconsistent 
with achieving the national Smokefree 
2025 goal. There is scope to address these 
issues and others highlighted in research on 
smokefree outdoor policies in Aotearoa, and 
scope for a major upgrade to the national 
smokefree law to help de-normalise smoking 
and to help ex-smokers be smokefree. This 
fundamental move on smokefree policies 
would be in line with the innovative ideas in 
the New Zealand Government’s Proposals for 
a Smokefree 2025 Action Plan.35 
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Table 1: City councils (CC) and district councils (DC) in the sample and how their smokefree policies at May 2021 related to outdoor pedestrian-only plazas/malls/boulevards.

Council (north 
to south) (refer-
ence to smoke-
free policy)

Year last 
updated

Covers out-
door plazas 
or malls/
boulevards 
in some way

Policy details signage requirements or 
mentions (for any outdoor smokefree 
area) Comment on specifics that may related to pedestrian-only plazas/malls/boulevards

Napier CC39 2016 Yes “Signage promoting positive smokefree mes-
sages will be installed in appropriate places.”

The smokefree policy includes: “Council owned urban parks, sportsgrounds, playgrounds and reserves, 
excluding beach reserves”; “Areas set up primarily for café or dining purposes on publicly-owned land; 
and Council owned tables in public areas.” It is unclear whether the non-café table part of Market St is 
considered to be an urban park. However, the smokefree signs on the wooden council seating suggests 
that the council intends this area to be smokefree, so this is how we treated this site in our analysis.

Hastings DC39 2016 Yes See above See above (policy combined with Napier CC one). Also specifically covered is: “Hastings City Square / 
Central Plaza.”

Palmerston North 
CC40

2020 Yes “Council will provide Smokefree/ Auahi kore 
and vapefree signage for all places desig-
nated ‘smokefree’ and ‘vapefree’ under this 
policy.”

The policy states smokefree/vapefree for: “streets in the city centre” and “parks and playgrounds”.

Masterton DC41 2017 Yes “This policy will be implemented through the 
placement of smokefree signs at designated 
non-smoking areas.”

The smokefree policy covers: “MDC owned parks”, “council owned seating in public areas” and “areas 
set up primarily for café or dining purposes in publicly owned land”. “Purpose of the Smokefree Policy 
is to reduce the visibility of smoking in the Masterton district and promote a clean, safe, healthy envi-
ronment for our community.”

South Wairarapa 
DC42

2015 Unclear Not mentioned The smokefree policy covers: council owned buildings, council swimming pools, coastal reserves and 
a stadium and “Any other facility considered to be controlled by the Council”. The policy is intended to 
“protect the community and in particular all persons working in or around Council owned or controlled 
buildings and facilities”. The Greytown Town Centre is covered, but this is a building, not an outside 
area. It is unclear whether “facilities” controlled by the council include other outdoor spaces that are 
not specifically mentioned in the policy.

Porirua CC43 2019 Yes “Signage will be provided in English and Te 
Reo reflecting our bi-lingual signage policy. 
Relevant Managers will review our prop-
erties, parks, playgrounds etc and identify 
what additional signage is needed in new 
and existing smokefree areas.” 

The Council smokefree policy covers “City Centre/Cobham Court” and “Within 10 metres of the en-
trance to Council owned facilities, including but not limited to [amongst others]: council administration 
building; Pātaka Art + Museum/main library; Te Rauparaha Arena/Aquatic Centre Complex.” “For the 
purpose of this policy e-cigarettes and vaping are treated as tobacco products and as such are banned 
in smokefree areas.”
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Council (north 
to south) (refer-
ence to smoke-
free policy)

Year last 
updated

Covers out-
door plazas 
or malls/
boulevards 
in some way

Policy details signage requirements or 
mentions (for any outdoor smokefree 
area) Comment on specifics that may related to pedestrian-only plazas/malls/boulevards

Upper Hutt DC44 2020 Yes (in city 
centre)

“The focus for signage is firstly on areas 
where children and families congregate or 
socialise, and areas where smoking rates are 
high. Implementation of the policy includes 
signage and messaging in Te Reo Māori.” 
“Signage will include a ‘no vaping’ mes-
sage where appropriate”; “signage… [will] 
include cessation support messaging where 
appropriate”.

Policy includes: “Within nine metres of outdoor public areas around Council buildings and facilities”, 
“Outdoor dining and drinking areas on footpaths”, “Outdoor public areas in the city centre”. “Council, 
through its publicity and communication, asks that people not vape in smokefree spaces or at smoke-
free events.”

Hutt CC45 2019 Yes “The focus for signage is firstly on the most 
popular areas, areas where children and fam-
ilies congregate or socialise, and areas where 
smoking rates are high. Implementation of 
the policy includes signage and messaging 
in Te Reo Māori.” “The Council, through its 
publicity and communication, asks that 
people not vape in smokefree spaces or at 
smokefree events. Signage does not include 
a ’no vaping’ message.”

Policy includes: “Parks” “Outdoor pavement dining areas; Suburban centres and the CBD.” “Outdoor 
public areas around Council buildings and facilities… Outdoor pavement dining areas”.

Wellington CC46 2019 Yes “Provide signs in smokefree outdoor spaces 
where it is practical to do so, and in line with 
best practice for Council signs and effective 
smokefree signs.”

“Civic Precinct and Civic Square (including all public entrances) - All public entrance ways out to 10 
meters”, “Grey Street pocket park” (ie, the “pedestrian area between Grey Street and Lambton Quay”). 
Laneways: includes Eva Street, Leeds Street, Egmont Street and parts of “Chew’s Lane”, “Midland Park” 
and “Waitangi Park”. “The Council asks that people not vape in smokefree spaces or at smokefree 
events.”

Queenstown 
Lakes DC47

2006 No Not mentioned The smokefree policy was adopted in 2006 and covers council-owned playgrounds, sports fields and 
swimming pools. Therefore, none of the identified pedestrian-only plazas/malls/boulevards with 
permanent seating were officially designated as smokefree. A new policy is being drafted (in 2021) 
and the council trialled smokefree and vapefree waterfronts in Queenstown, Frankton, Glenorchy and 
Wanaka from 16 December 2019 to 31 March 2020 as part of the development of a new, comprehensive 
smokefree policy.

Table 1: City councils (CC) and district councils (DC) in the sample and how their smokefree policies at May 2021 related to outdoor pedestrian-only plazas/malls/boulevards (continued).
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Table 2: Results for pedestrianised sites (plazas/malls/boulevards) in the 10 council areas (with site 
specific details available on request from the authors).

Variable Key result Numbers Additional details

Designated smokefree status  
by site type % smokefree

Plazas 65.4% 34/52

Malls 50.0% 3/6

Boulevard 50.0% 1/2

Total of the above sites 63.3% 38/60
One was only partially smokefree 
(eg, just the area with tables). 

Ash trays %

Ash trays when tables present 12.0% 3/25
5 of these 25 tables were tempo-
rary tables. There were no ash trays 
at designated smokefree sites.

Smokefree signage % or number

Any smokefree signs at all the sites 15.0% 9/60

Any smokefree signs at designated 
smokefree sites

23.7% 9/38

Average number of signs in designated 
smokefree sites

1.4 signs

Median=0; range=0 to 14 per site. 
There was a statistically significant 
difference in signage presence be-
tween designated smokefree sites 
and non-designated sites (p=0.015, 
1-tailed test; Kruskal-Wallis test).

For sites with any smokefree signs % or number

Average number of different types of 
signs per site

1.7 signs
Median=1, range=1 to 4 per site.

Presence of any signs with any te reo 
Māori wording

44.4% 4/9

Mean of 2.1 signs in te reo per site; 
median=0, range=0 to 14 per site. 
These included a sign with just 
“Aotearoa” as the only word in te 
reo. See Figure 1 for an example.

Presence of any smokefree signs that 
were part of other signs

22.2% 2/9
See Figure 2 for an example.

Presence of any signs also banning 
vaping

0.0% 0/9

Presence of any signs that refer to 
enforcement details (eg, telephone 
number for complaints or fines)

0.0% 0/9
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Figure 1: Example of a relatively large smokefree sign with a clear “no smoking” symbol and prominent 
use of te reo Māori wording (photograph by the second author).
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Figure 2: Example of a type of a very small smokefree sign included in this study, with this also being 
part of a much larger sign for another purpose (the smokefree symbol is in the lower right side of the 
sign; photograph by the second author). 
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Celebrating a decade of  
the minor operations clinic: 

an approach at a regional 
New Zealand hospital

Jasmin King, Ruth Christie, Falah El-Haddawi

ABSTRACT
BACKGROUND: A minor operations clinic has been providing a “one-stop shop” at our regional New 
Zealand hospital for the past decade to service management of skin lesions. This study aims to assess 
demographics, service characteristics, clinical standards and cost-savings from this setup, and to identify 
areas for improvement and potentially provide a model for other health units.
METHODS: All patients seen between May 2009 and June 2019 were prospectively included. Data includes 
demographics, waitlist period, referral sources, follow-up destinations, histology including involvement of 
margins and cost.
RESULTS: A total of 4,926 patients were included, with 6,442 procedures overall. Median age was 72 years 
old. The main source of referrals was primary care. The majority of patients were returned directly to primary 
care. Median wait-time was 66 days, and this remained static over the decade. 56.6% of excised lesions 
yielded malignant histology and 90.1% achieved clear margins. There was a calculated saving of NZ$607.00 
per patient with our one-stop shop compared to our previous traditional model. A further calculated 
saving of NZ$452,028.50 was achieved by diverting complex procedures from requiring operating theatre 
environments. 
CONCLUSIONS: Our model provides successful, streamlined and cost-effective treatment of skin lesions for 
our community. This model (or aspects of) may be similarly effective in other regional centres. 

Minor surgical procedures place a 
significant cost burden on the New 
Zealand healthcare system because 

we are a country with one of the highest 
rates of skin cancer in the world.1 Nation-
wide, the general practitioner (GP) is usually 
the first point of contact. Referrals are then 
made to secondary care when advice/action 
is required, or when the GP is unable to 
excise the lesion due to complexity. 

In our region, the general surgical 
department receives a high workload from 
skin lesion referrals. Part of this can be 
attributed to shortage of GPs in the region: 
for example, our region has 60 full time 
GPs per 100,000 compared to the national 
average of 75 GPs per 100,000.2 Our GPs 
consequently have minimal time available 
for undertaking skin excisions. As a result, 
our hospital established a minor opera-

tions clinic (MOC) 10 years ago in order to 
enhance patient experience and minimise 
the burden of increasing health costs from 
inefficacy. It was initially established as a 
“one-stop shop” to deal with skin lesions; 
however, the range of cases it deals with 
has since expanded .

In this study, we assess the demographics, 
service characteristics, clinical standards 
and costs achieved by this clinic setup, with 
the aim of identifying areas for further 
improvements, such as increasing margin 
clearance rates, shortening waitlists, cost 
efficacy and comparing our results with 
other centres and international guide-
lines. We believe it could also potentially 
provide a working model for other New 
Zealand district health boards to replicate 
at a regional level if it is proven to be 
successful.
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Methods
All patients seen in MOC between May 

2009 and June 2019 were prospectively 
included. No patients who presented to 
the clinic were excluded. Patients who did 
not attend the clinic appointment were not 
recorded. 

Data was collated prospectively. Patient 
demographics (age and gender), waitlist 
period, referral source, follow-up desti-
nation and type of procedure were 
recorded. Patient identifiable number 
was used to gather data on ethnicity and 
histology results. Waitlist period was broken 
down into two-year periods for sub-analysis 
to assess whether it had changed over time. 
Histology results were classified as benign, 
malignant (including which type of malig-
nancy, and including in-situ carcinomas) or 
not applicable. Presence of positive margins 
was also recorded, including whether an 
invasive or in-situ component was involved. 

The current cost of the clinics was 
provided by the procurement and 
purchasing departments and is inclusive 
of staff time. The cost of consumables was 
obtained by recording all consumables 
used within a clinic session; this process 
was repeated for fourteen clinics conducted 
within a four-week period between June 
2019 and July 2019 and then averaged into 
an amount per single session. 

Results
We included 4,926 patients with a total of 

6,442 procedures. The median age was 72 
years old, with a range of 10 months to 99 
years old; there was no gender bias, with 
49.5% female patients and 50.5% male; 
89.9% of patients identified as NZ European, 
5.4% other European, 3.8% Māori and 0.9% 
other ethnicities (9 African, 9 Chinese, 10 
Indian, 9 Pacific Islander, 2 Southeast Asian, 
1 Latin American and 7 other).

The majority of referrals were from 
GPs (50.7%) and the surgical department 
(32.9%). Other referral sources included 
dermatology (from both public and private 
sectors), the medical department and the 
plastics department. Table 1 summarises the 
source of referrals to MOC.

The majority of follow-up post-inter-
vention was delegated to patients’ regular 

GPs (78%) or the referring surgical consul-
tants (12.5%), and 4.8% of patients were 
recalled back to MOC for further follow-up 
and/or interventions (usually for staged 
procedures or due to numerous lesions 
which exceeded the timeframe available in 
the initial appointment). A small proportion 
were referred to elective theatre for more 
extensive intervention (1.3%) or to plastics/
dermatology (1%). Table 2 summarises 
where patients were discharged to for 
follow-up care.

Over the entire study time-period, median 
time from referral to clinic appointment 
was 66 days, with a range from 0 to 346 
days. Subgroup analysis of two-year periods 
showed reasonably similar waiting times, as 
demonstrated in Figure 1. Median waiting 
time for patients who returned histology 
results positive for melanoma was 37 days.

Seventy-two patients (0.015%) had a 
waiting time exceeding 180 days. Of these, 
26 of these were offered earlier appoint-
ments but were either rescheduled, chose 
to defer or did not attend their initial 
appointment. Unfortunately, retrospective 
analysis of the data did not provide expla-
nations on why the remaining 46 patients 
(<0.01%) had a prolonged waiting time.

Procedures were predominantly done 
by either a registrar or a Medical Officer of 
Specialist Scale (MOSS) (64.8%). A consultant 
performed 26.8% of procedures. A small 
proportion were done by house officers 
(5.8%) or medical students (2.6%) under 
direct supervision of a more senior staff for 
learning purposes. 

Table 1: Source of referrals to MOC.

Referral source n %

GP 2,992 60.7

Surgical 1,621 32.9

Medical 83 1.7

Dermatology 94 1.9

Plastics 13 0.3

Other 13 0.3

Not available 110 2.2

Total 4,926 100.00
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The most common procedures performed 
were excision with direct closure (60.6%), 
liquid nitrogen treatment (13.5%) or 
punch biopsy (8.6%). Of note, 2.6% of cases 
underwent a flap or skin graft closure. 
Wedge excision of the lips and ears were 
also performed. Over time, MOC expanded 
its range of procedures to include temporal 
artery biopsy (n=47), complex wound care 
(n=27), nail extraction or wedge excision of 
nails (n=26), foreign body removal (n=24), 
aspiration of seroma and insertion of 
seroma catheters (n=11), lymph node biopsy 
(n=8) and a small number of steroid injec-
tions and fine-needle aspirates. 

Assessing the site of lesions, we found 
43.8% were located in the head and neck 
region, 31.7% in the limbs and 24.5% in the 
truncal region (Figure 2). 

Some lesions with very clear benign patho-
genesis were not submitted to histology: for 
example, multiple lipomas (where only one 
specimen would be sent), ingrown toenails, 
removal of foreign bodies and complex 
wound care. Similarly, lesions treated 
with liquid nitrogen would also not have 
histology sent. Of the 4,984 procedures that 
had histology available, 56.6% contained 
tissue with malignant changes (34 of these 
contained two types of malignant changes 
concurrently). A further 2.9% of proce-
dures contained benign histology but were 
done for wider excisions of a malignancy, 
and 40.4% of procedures yielded benign 
histology unrelated to wider excision. 

As shown in Table 3, 58.3% of malignant 
histology pertained to basal cell carcinoma 
(BCC), 33.5% to squamous cell carcinoma 
(SCC) (including both invasive and in-situ) 
and 7.8% to melanoma (both invasive and 
in-situ). Some of the other malignancies 
detected included dermatofibrosarcoma, 
Merkel cell cancer, lymphoma and multiple 
myeloma.

Of the malignant skin cancer excisions, 
90.1% had clear margins and 9.9% did not 
achieve clear margins.  69.4% of malignant 
skin cancer excisions involved invasive 
malignancy and 30.6% pertained to an 
in-situ component only. 

Table 4 shows the proportion of each 
malignancy type that had involved margins. 
Squamous cell carcinomas (mainly the 
in-situ type) had the highest positive margin 

rate. Cases performed by a consultant had 
a slightly higher incidence of involved 
margins compared to cases performed 
by junior staff (11.6% vs 7.9%, chi-square 
p=.0029).

The cost of a surgical outpatient clinic 
appointment per patient was calculated to 
be NZ$343.00. The consumable cost was 
calculated to be NZ$48.87 per procedure. 

Table 2: Follow-up destination for patients after 
MOC

Follow-up  
destination n %

GP 3,843 78.0

Surgical 614 12.5

Minor operations 
clinic

236 4.8

Medical 52 1.1

Theatre 62 1.3

Wound clinic 32 0.6

Plastics 32 0.6

Dermatology 19 0.4

District nursing 7 0.1

Other 10 0.2

Not available 19 0.4

Total 4,926 100.0

Table 3: Types of malignancies detected on histol-
ogy.

Histology n % of total 
excisions

Basal cell carci-
noma

1,644 58.3

Squamous cell 
carcinoma

944 33.5

Melanoma 220 7.8

Basosquamous 
cell carcinoma 

20 0.7

Other 27 1.0
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Figure 1: Time from referral to clinic appointment.

As each patient undergoes an average of 1.3 
procedures, the consumable cost per patient 
was NZ$63.53. Thus, the total cost of the 
clinic appointment per patient was calcu-
lated to be NZ$406.53.

Discussion
In the past, patients with a skin lesion 

referred by their GP would be typically seen 
in the surgical outpatient clinic, where the 
surgeon would decide whether a lesion 
needs to be excised and whether this should 
be done in theatre or under local anaesthetic 
at another clinic appointment. The patient 
would then be put on yet another waitlist for 
the procedure. 

To streamline this process and minimise 
wait-times, a direct-access MOC was set up 
ten years ago, whereby patients proceed 
directly to a single appointment. These 
single sessions are led by the general 
surgeon who assesses the lesion, decides 
on a treatment plan and intervenes on the 
lesion immediately if appropriate. If minor 
surgical treatment in this setting is not 

appropriate, the patient is referred to the 
appropriate service or, if general anaes-
thesia is required, to the main theatre list to 
receive treatment. This setup was designed 
initially to reduce waiting times (discussed 
in more depth below). It also frees up signifi-
cantly more space in the surgical outpatient 
clinics for other referrals. Ten years ago, 
we ran only one clinic per week; this has 
gradually increased to at least four clinics 
per week and approximately 17 clinics per 
month. 

In the past, some referrals would have 
been directed to the visiting plastics services 
to be assessed, and patients were subse-
quently required to travel to a tertiary 
hospital four hours away for their surgical 
procedure. This also required an overnight 
stay. Our clinic has been able to divert some 
patients from this route back to our local 
service, saving patients significant time and 
expense.

Although there are other registrar-led 
clinics in other hospitals that undertake skin 
lesion excisions after referral from surgical 
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outpatient clinics, we are not aware of 
similar one-stop shops in New Zealand. 

Patients receive an appointment letter 
by mail with instructions regarding the 
management of anticoagulation medication 
if applicable. Standard written post-pro-
cedural instructions are given to each 
patient—this covers wound care, dressings, 
pain relief, suture removal, follow-up 
arrangements and when to resume anticoag-
ulation. A report is sent to the GP and linked 
to the patient medical record for every 
patient seen in MOC.

Our results demonstrate that the patient 
demographic is predominantly European 
individuals of more advanced age. This is 
expected, given ultraviolet (UV) exposure 
and susceptibility to UV radiation in this 
cohort, and as the development of skin 
cancer correlates with age (cumulative UV 
exposure) and ethnicity (skin type).3–5 In 
particular, our region has one of the highest 
melanoma rates in the country (age-stan-
dardised rate of 54.9/100,000 compared to 
a national average of 35.1/100,000).5 This 
may be due to ethnic distribution, atmo-
spheric factors, sun-exposure behaviours, 
the farming population and relatively cool 
temperatures relative to the UV index. 
Taking into account a Northland study on 
cutaneous SCC, wherein Māori made up 1% 
of patients despite 30% of the population 
identifying as Maori6 (versus 15% locally), 
and a 2018 study wherein Māori made up 
0.3% of doctor presentations across New 
Zealand with non-melanocytic skin lesion,7 

our rate of 3.8% Māori suggests that we 
are achieving an equitable service for our 
population. 

Most procedures were excision and 
direct closure of lesions and liquid nitrogen 
treatment. However, advanced recon-
structive techniques, such as flaps, skin 
grafts and wedge excision of the ears and 
lips, were also performed. These reconstruc-
tions are often beyond the scope of a GP 
or junior doctor—our clinic setup enables 
these to be done by a consultant surgeon. 
The clinic has also been utilised to provide 
expertise in specialised procedures, such as 
obtaining fine-needle aspirates, temporal 
artery biopsies and tissue biopsies, all of 
which are important for diagnostic value. 
MOC has also managed the removal of 
foreign bodies, including cardiac REVEAL 

Table 4: Proportion of involved margins by skin 
malignancy type.

Histology % of total exci-
sions

Basal cell carcinoma 9.1

Squamous cell carcinoma 11.2

Melanoma 2.0

Basosquamous cell 
carcinoma 

10.0

Figure 2: Distribution of lesions.
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devices and Jadelle contraceptive implants. 
Punch biopsies were used when necessary 
for diagnostic and therapeutic purposes. 
This shows that the utility of our clinic setup 
is versatile. 

Patients requiring more complex proce-
dures for which local anaesthesia is 
unsuitable (n=62, 1.3%) were reviewed 
by the consultant and then arrange-
ments were made for them to have their 
procedure done in the operating theatre. 
Admission paperwork and consent forms 
were completed in MOC, thus abolishing 
the requirement of another appointment. 
One hundred and eight-four patients (3.7%) 
did not undergo intervention as they had 
a benign asymptomatic pathology or a 
resolved lesion. Rarely were high-risk 
patients rebooked due to anticoagulation 
that had not been stopped. 

MOC also provides valuable learning 
opportunities for junior doctors. Regis-
trars of different experience levels are 
allocated to join the consultant surgeon. 
The clinic is also often attended by house 
officers and medical students. The more 
experienced registrars perform the proce-
dures independently under supervision 
and receive advice as required, whereas 
less experienced registrars are guided with 
closer supervision by the consultant. The 
consultant performs more complex proce-
dures with the assistance of juniors. These 
sessions are utilised to teach the juniors 
about skin cancer, different types of skin 
closure, wound management and sutures. 
Additionally, it teaches interaction with 
the conscious patient during a procedure, 
including discussions about management 
options and taking informed consent. 
GPs with an interest in skin surgery are 
also invited to attend these clinics and get 
involved in the procedures; this approach 
has resulted in training of several GPs 
who now practice in the community 
independently.

The analysis of the histology provides 
some feedback regarding our clinical 
practice. Our percentage of biopsies that 
hold malignant tissue (56.6%) is similar to 
that reported by a Queensland GP network 
(54%) and higher than the pooled Australian 
national data (39%).4 This indicates that we 
are identifying appropriate lesions and not 
excising unnecessarily. 

Our percentage of positive margins (9.9%) 
is similar to the 9% identified in a study 
within Northland district health board8 and 
the 8.8% identified in a meta-analysis of SCC 
interventions.9 A 2009 study in New Zealand 
identified variable incomplete excision 
rates depending on vocation: dermatologists 
had a rate of 0%, GPs 23%, GPs with special 
interests 21.5% and specialist surgeons 
20%.10 It is difficult to compare our standard 
given the wide range of incomplete excision 
rates in the literature, but it would seem we 
are achieving reasonably adequate exci-
sions. Also, 30.6% of our involved margins 
had only an in-situ component, and as these 
lesions often have poorly defined macro-
scopic margins, it is difficult to achieve clear 
margins for these without taking significant 
tissue. It is also reassuring for our clinical 
practice as they have a lower rate of recur-
rence and many can be treated later on 
with topical creams. Subgroup analysis of 
involved margins by operator showed cases 
performed by a consultant had slightly 
higher rates of involved margins. This is 
most likely due to selection bias, as difficult 
excisions are performed by a consultant. 

A large number of our elderly patients 
present with multiple coalescent lesions 
where the treatment focuses on the symp-
tomatic lesions (fungating, bleeding or 
painful). As they are not fit, or not willing, to 
undergo a general anaesthesia for a complex 
procedure, a conservative excision is 
performed. Thus, it is also expected in these 
cases to have an involved margin, and this is 
explained to the GP via correspondence.

The majority of patients (78%) are 
returned to the GP, which reduces the 
burden on the surgical clinics. Patients 
are instructed to see their GP in a spec-
ified timeframe for a wound check, for 
removal of sutures (if required) and to 
receive the histology results. The results are 
also reviewed by the responsible hospital 
consultant—this safety mechanism of 
dual histology results review ensures that 
no significant results are left unnoticed. 
Patients with suspicious lesions that might 
require further excision are followed-up in 
the outpatient clinics (12.5%). Patients with 
multiple lesions who require more than 
one session of treatment (4.8%) are given a 
further appointment in MOC at an appro-
priate time, thus avoiding a second referral. 
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Once histology results are reviewed, patients 
with positive or inadequate margins that 
require re-excision are also recalled to MOC 
(including those who had been discharged to 
the GP).

The average age of the population is 
always increasing, with an even more 
pronounced difference being observed in 
the European population.11 The expected 
incidence of skin cancers is predicted 
to increase: for instance, the number of 
non-melanoma skin cancer lesions managed 
locally in 2013 was 5,587, with a forecasted 
increase to 5,798 in 2017.12 The current 
numbers are likely higher and will continue 
to increase.

It is reassuring that median wait-times 
of 66 days have not substantially increased 
since MOC began 10 years ago. This shows 
that we have appropriately increased 
provision of clinic appointments to match 
the demands of our population. The 
waiting times are reviewed regularly by the 
managers and surgeons. Additional clinics, 
the addition of further surgeons as well as 
the utilisation of a MOSS have increased the 
monthly capacity and kept the wait-times 
constant. In the future, as the population 
continues to age and expand, we will need 
to continue to match increasing demand 
by recruiting a further surgeon to the 
department. 

In order to assess cost-efficacy, we must 
consider the difference between the 
previous and current models. In the past, 
patients would have had a total of three 
surgical outpatient clinics (assessment, 
intervention and follow-up), with a total 
cost of NZ$1013.53 per patient. The current 
model drops this to a single outpatient clinic 
with a total cost of NZ$406.53. This results in 
cost-savings of NZ$607.00 per patient as well 
as a decrease of approximately four months 

of waiting time. That 4,926 patients were 
treated in this clinic suggests NZ$2,990,082 
has been saved over the past 10 years. 
Although this figure does include a small 
proportion of patients who did not have an 
intervention or who had several visits to 
MOC, we are also unable to determine cost-
savings made from reducing referrals to a 
tertiary service for plastics input, and thus 
the total sum saved is still likely underes-
timated. Similarly, we were able to divert 
118 patients away from operating theatre 
sessions for complex procedures (skin grafts, 
large flap closures, wedge excision of the 
lips and ears). That the estimated cost for 
skin procedures under general anaesthetic 
is NZ$3830.75 suggests that NZ$452,028.50 
has been saved in the last 10 years from this 
aspect. 

Conclusion
The current setup has been in place 

since 2009. It allows direct access to minor 
surgical procedures with a general surgeon 
and bypasses the extra clinic appoint-
ments. It also has the benefit of assessing 
and treating patients on the same day, 
which significantly reduces the wait time 
for treatment. We are achieving adequate 
margins in accordance with other studies. 
MOC provides great teaching opportunities 
for junior staff to practice both technical 
and non-technical clinical skills. The cost- 
and time-savings are significant  and have 
positive implications for healthcare. We 
need to ensure we continue to increase 
capacity in accordance with increasing 
demand, so that waiting times remain at 
acceptable levels. We believe our model 
could also be replicated in other district 
health boards, which would potentially 
expand the benefits reaped on a national 
level.
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Evaluating diabetes care 
quality improvement 

strategies used by clinical 
teams in five primary care 
practices in New Zealand

Nelson Aguirre-Duarte, John Øvretveit, Timothy Kenealy

ABSTRACT 
BACKGROUND: Diabetes care is often sub-optimal. Quality improvement (QI) initiatives are intended to 
improve care processes and thereby improve patient outcomes. There is a need to assess the degree of 
implementation of QI strategies, as a prerequisite to managing implementation.
AIMS: Our study aims to describe the level of implementation of six QI strategies for improving primary care 
of diabetes (self-management support, team changes, case management, patient education, electronic 
patient registers and patient reminders). 
METHODS: A survey and focus groups were conducted between October 2018 and January 2019. We invited 
eleven general practices in South Auckland, New Zealand. We constructed a questionnaire assessing six QI 
initiatives, adapting questionnaire items from published instruments. A summary score was calculated by 
QI strategy and by practice. 
RESULTS: Five practices participated. All were simultaneously implementing clinical team changes, patient 
education, electronic patient registers and patient reminders, but type and level of implementations varied 
between the practices. The scoring system discriminated between practices with respect to both individual 
strategies and the practice summary score. Practices engaged well with the assessment. Results were 
reported back to practices who confirmed that the scoring was plausible. The study describes key features 
and challenges during the implementation process.
CONCLUSIONS: It is important to measure implementation of QI strategies. In this study of five practices, 
the instrument developed, and the associated measurement processes, were acceptable to practices and 
the results appear discriminatory and plausible. 

Despite the rapid growth of evidence 
on quality improvement (QI) strat-
egies for improving diabetes care, 

much research has focused on single strat-
egies, whereas, in typical practice, multiple 
strategies are used concurrently.1–5 In New 
Zealand the Quality Standards for Diabetes 
Care Toolkit 2014 referred to the require-
ments for basic care;6 self-management 
and patient education are outlined in other 
resources.6,7 It remains unclear which strate-
gies are more effective relative to each other 
or in combination.8

We conducted a non-systematic scan of 
the literature to identify QI strategies that 

can improve diabetes care in general prac-
tices. We identified a systematic review and 
meta-analysis by Tricco et al comparing the 
effectiveness of 11 QI strategies to improve 
intermediate outcomes in diabetes.9 The 
study included more than 140 randomised 
controlled trials and showed that QI strat-
egies could significantly improve HbA1c, 
LDL cholesterol, blood pressure, aspirin 
use, antihypertensive drug use, reti-
nopathy screening, renal screening and 
foot screening. The effectiveness of some 
strategies varied with baseline HbA1c. For 
instance: team changes, case management, 
patient education and self-management 
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support were more effective when the 
HbA1c was greater than 64mmol/mol (8.0%). 
The most effective strategies for patients 
with HbA1c less than 64mmol/mol were 
team changes, patient reminders and an 
electronic patient register. 

We assume that improvements in health 
outcomes due to QI strategies depend on 
how well QI interventions are implemented 
within a given practice; therefore, assessing 
the level of implementation of QI strategies 
(and improving if needed) is an integral step 
to improving patient outcomes. Our study 
aims to describe the level of implementation 
of the six most effective of the QI strategies 
(for HbA1c reduction) outlined in Tricco et 
al’s study: 

• self-management support
• team changes
• case management
• patient education
• electronic patient register
• patient reminders. 
The study describes the variation between 

general practices and some of the challenges 
faced by clinical teams during the imple-
mentation process.

Methods
Study design, procedures and 
participants

This study is reported in line with the 
Strengthening the Reporting of Obser-
vational Studies (STROBE) guidelines. A 
survey and focus groups were conducted 
with health workers in general practices in 
South Auckland, one of the most deprived 
areas in New Zealand with a high preva-
lence of diabetes. Practices were eligible for 
inclusion if they had been included in a QI 
programme supported by the local district 
health board (DHB) and in which each 
practice had implemented self-selected QI 
initiatives. Diabetes Care and Management 
(known as DCM) was a 12-month project 
using a collaborative approach within 
11 practices. With support from virtual 
consults, shared learning and improvement 
facilitators within other strategies, these 
practices were funded to improve poorly 
controlled patients. Those practices have 
33% of people known to have poorly 
controlled diabetes in the district, and they 

were aiming to reduce HbA1c by 10% by 
June 2017.10 The exposure of a standardised 
improvement process and the commitment 
with the collaborative project to improve 
diabetes care in the community were the 
two main factors for being included in the 
present study. The study was conducted 
between October 2018 and January 2019, a 
year after the QI implementation. 

We constructed a questionnaire to assess 
the six QI strategies. The questionnaire 
included questions from published and vali-
dated instruments (available at https://osf.
io/e74q5/), with minor adaptations to local 
terminology and context based on advice 
from local experts. General practitioners, 
nurses and other healthcare workers in 
participating practices completed the 
questionnaire. Then the clinical team in 
each practice participated in a focus group 
where the goal was to reach a practice-level 
consensus on the same survey questions. A 
researcher collected individual responses 
and the consensus response from the clinical 
team in each practice, along with the notes 
and conclusion from the focus groups. 

Questionnaire
The final questionnaire consisted of 

17 questions covering six QI strategies 
(available at https://osf.io/2dp54/).

“Self-management support” was defined 
as a strategy that supports people with 
diabetes to develop the confidence, 
knowledge and skills they need to manage 
their condition while working in part-
nership with clinicians. Self-management 
(SM) is what patients do; self-management 
support (SMS) is what healthcare workers 
do. SM includes problem-solving and action 
planning. Five questions were used from 
two existing tools.11,12 

“Team changes” refer to changes to the 
structure or organisation of the primary 
healthcare team. The most basic team 
consists of general practitioners and practice 
nurses, and “team change” is defined as 
adding a team member (or sharing care with 
practitioners) from other disciplines, such as 
physicians or nurse specialists, pharmacists, 
nutritionists and podiatrists. It also includes 
substantive expansion of roles for existing 
staff (eg, nurse or pharmacist) to include a 
more active role in monitoring patients or 
adjusting drug regimens. Three questions 
were used from an existing tool.11 
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“Case management” was defined as any 
system for coordinating diagnosis, treatment 
or routine management of patients (eg, by 
arrangement for referrals or follow-up of 
test results) by a person or multidisciplinary 
team in collaboration with, or supple-
mentary to, the usual primary care clinician. 
Three questions were used from existing 
tools.11,13,14

“Patient education” was defined as 
interventions designed to promote greater 
understanding of diabetes or to teach 
specific prevention or treatment strategies. 
Examples include individual or group 
sessions with a health worker or profes-
sional educator, or distribution of printed or 
electronic educational materials and elec-
tronic resources. Two questions were used 
from existing tools.13,14 

An “electronic patient register” was 
defined as an electronic medical record with 
an electronic tracking system for patients 
with diabetes. Websites were excluded 
unless patients were tracked over time. Two 
questions were used from existing tools.11,14 

“Patient reminders” were defined as any 
effort to remind patients about upcoming 
appointments or important aspects of 
self-care. If the intervention included case 
management, reminders to patients needed 
to be explicit and a task over and above case 
management alone. Two questions were 
used from existing tools.11,14 

Questionnaire scores: Questions were 
grouped by QI strategy and each question 
was scored from 0 to 11. A score of 0–2 indi-
cated limited support, 3–5 basic support, 6–8 
good support and 9–11 full support. Short 
vignettes described the level of support that 
should be designated as limited, basic, good 
or full. 

Practice’s feedback: Questionnaire results 
and conclusions from the focus group were 
presented in each practice. The aim of the 
presentation was to validate the results. 

Ethics 
Ethics approval was given by the 

University of Auckland Human Participants 
Ethics Committee on 11 July 2018 for three 
years (reference 021455).

Data analysis
Question scores were summed to provide 

a total score by QI strategy and by practice. 
A radar diagram was used to visualise the 

practice “pattern” of strategy implemen-
tation, and a bubble diagram was used 
to compare the average scores for the QI 
implementation. 

A summary of the qualitative data, 
exploring the way practices implemented 
each QI strategy, is presented. We allocated 
a de-identified code to each practice partici-
pating in the study.

Results
Six general practices were not able to 

participate in the study as a result of other 
commitments. Five general practices agreed 
to participate in the study, and in these prac-
tices, 29 healthcare workers (eight doctors, 
17 nurses and four other health profes-
sionals) participated in the study. 

Quantitative results
All practices were simultaneously imple-

menting clinical team changes, patient 
education, electronic patient registers 
and patient reminders. DR201820 showed 
more support for patient register, patient 
reminders and patient education, and 
DR201860 focused on team changes, 
self-management, case management and 
patient education. Degrees of implemen-
tation of each strategy are represented on 
the radar plots shown in Figure 1.

Not all practices showed the same support 
for the QI implementation (Figure 2). Two 
practices were supporting QI implemen-
tation very close to the average (DR201820 
and DR201840), but one practice showed 
low implementation for all QI initiatives 
(DR201830 and DR201810), and another 
(DR201860) showed a higher degree of QI 
implementation then the average.

Qualitative results
Self-management support

The scores for implementation of SMS and 
case management showed basic support in 
most of the practices, but one was noticeably 
higher (full support in DR201860).

SM and SMS documentation were mostly 
undertaken by nurses. Some of the infor-
mation was collected in consultation notes 
and some in care plan templates. Data 
collection in free-text clinical records or 
templates were not consistent. Delays 
updating records were common (typi-
cally more than a week). Patient inclusion 
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Figure 1: Radar plots, implementation scores for each QI strategy.
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in SM programmes was dependant on 
patient interest and commitment rather 
than practice identification and proactive 
inclusion. Standardisation of practice-de-
livered SMS programmes was not apparent 
in any practice. Some SMS courses were 
provided by the primary health organisation 
(PHO) and conducted outside of the practice. 
Those programmes were standardised but 
were poorly utilised by general practitioners 
(GPs) and patients. Patients were said to 
complain about not being familiar with or 
engaging with the clinicians delivering the 
PHO programmes.

The number of people working in different 
disciplines had recently increased in some 
of the practices, such as from new hires of 
health coaches and community healthcare 
workers, or from delivering SMS in part-
nership with GPs. Patients’ confidence 
and engagement was developed through 
face-to-face conversations and phone calls. 
However, one of the unresolved problems 
we identified was how to include patients’ 
families in the SMS programme. Pamphlets 
and other printed material were used to 
support SMS implementation. Despite 
formal training in coaching being available 
from PHOs or the DHB, most nurses had not 
received formal education or training in SMS, 
except for those at practice DR201860. 

Cultural aspects and staff and patient 
ethnicity were considered to play a signif-
icant role in SM success. Clinical teams 
talked of their difficulties engaging with and 
coordinating SMS with Māori and Pacific 
peoples. Part of the cost of delivering SM 
interventions was the need to pay for venue 
and offer food with the sessions.

Although behaviour-change support 
was identified as vital to effective SM, it 
was not easy to access. A psychologist was 
available for limited hours and some PHOs 
had allocated temporary funding for addi-
tional psychologist input (eg, to practice 
DR201860). The coaching was undertaken 
mainly by nurses who were in formal 
training. In one practice this was done by 
a health coach who had completed formal 
training (practice DR201860).

Patients were receiving guidance on how 
to ask questions to the doctor. There was 
no formal assessment of outcomes, such 
as health literacy, so there were no data on 
how well patients understood their discus-
sions with the clinical team.

Several practices noted that GPs could be 
reluctant to delegate clinical roles to nurses 
or other health professionals. Although this 
was considered a matter of trust and power, 
the main factor was the funding model. SMS 
requires new people in new roles with new 

Figure 2: Summary bubble graph, support for QI implementation. Score by practice and comparison 
against average QI. 
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training, all of which required financial 
resources that were beyond what practices 
could afford.

Team changes
In general, team changes (TC) received 

basic-good support as scored by the prac-
tices this study. The way these practices 
were working with patients with diabetes 
was based on a simple structure of GP and 
practice nurse. Two practices reported 
a podiatrist as part of the clinical team. 
A psychologist and social worker were 
reported in one of the practices, although 
these professionals were not employed 
directly in the practice.

Practices with higher scores for TC main-
tained regular clinical team meetings to 
discuss diabetes care, although frequency 
and time invested varied from practice 
to practice. It was clear that discussion 
between GPs and practice nurses were 
more frequent than between either of these 
and other health professionals. Even when 
engaged with practice patients, profes-
sionals such as podiatrists, psychologists, 
pharmacists, social workers and diabetes 
nurse specialists generally worked most 
of their time elsewhere, which prevented 
them from participating in routine 
meetings.

Practices estimated that, on average, 
patients saw one or more additional health 
professional (other than the GP or practice 
nurse) every six months. Access to such 
appointments was affected by co-location or 
referrals. However, one practice (DR201840) 
pointed out that, because they were intensi-
fying actions in primary care through health 
coaching, it was likely that the number of 
referrals and visits to other professionals 
had decreased. This is a plausible comment 
that could be tested using secondary care 
datasets.

Few patients (between one and five per 
practice) were receiving home visits. Some 
of these visits were performed by a health 
worker with no formal connection to the 
practice. The most common reason for a 
home visit was the patient’s limited mobility, 
which was unrelated to any QI implemen-
tation. No one reported visits to patients 
to assess patient behaviours or needs, and 
this was attributed to lack of funding. The 
professionals most likely to visits patients 

at home were nurses or social workers, 
followed by GPs.

Case management
Case management (CM) as a QI strategy 

received good support from three prac-
tices (DR201820, DR201830 and DR201860) 
and was fully supported by two practices 
(DR201820 and DR201860). Overall, CM was 
restricted to “poorly controlled” patients. 
Most case managers did not have formal 
training in CM. Patients receiving CM were 
mostly referred by a GP to a nurse or health 
coach who then took control of coordinating 
practice activities for the patient. In some of 
the practices, the criteria for CM were stan-
dardised and explicit; in others, the process 
followed GP preference.

In those practice where CM was fully 
supported (DR201820 and DR201860), 
the case manager established a bridge 
between primary and secondary care. They 
coordinated services between providers 
and maintained communication with 
the patient. In the other practices, coor-
dination and communication were not 
implemented in a systematic and consistent 
fashion. Coordination with secondary care 
could be problematic as it was based on 
inter-professional networking and informal 
interactions.

Those nurses with strong connections to 
secondary care nurses were more likely 
to achieve better coordination for their 
patients. Clinical teams in all practices 
were keen to participate in more planned 
home visits for their patients. However, 
restrictions in resources (number of health 
workers and time) and funding were 
the major obstacles. When a visit was 
performed, nurses and social workers were 
the most likely professionals involved.

Patient education
Practices mostly reported good imple-

mentation of patient education (PE). Most of 
the education to the patients was provided 
by nurses as printed material, with some 
customisation for individual patients. This 
section of the questionnaire provoked much 
discussion between GPs and nurses in most 
of the practices. Doctors tended to down-
grade the practice score and questioned the 
consistency of this activity across patients. 
Nurses explained in detail the way they 
were delivering information to the patients. 
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It was apparent that, in most practices, this 
work by nurses was not well known or 
recognised by the GPs.

According to the participants, continuity 
was driven by patients seeking to maintain 
a professional relationship with a known GP 
and/or practice nurse. Nevertheless, partici-
pants did not consider continuity a problem 
in the practices that organised care by a 
clinical team rather than an individual.

Electronic patient register
A patient register was readily available 

in all the practices. Practices reported that 
their electronic medical record allowed 
them to build queries to identify patients 
with diabetes, and this information was 
used by nurses to drive reminders and 
phone calls. Few doctors were using this 
information. One PHO provided a dashboard 
that supported filtering and patient-tracking, 
but this tool was not regularly used for 
planning, prioritisation or follow-up.

Patient reminders
This strategy was highly implemented 

by practices and mostly undertaken by 
nurses. Examples included reminders by 
text, email or patient portals to monitor 
glucose or mental health associated with 
diabetes, follow-up of test results, care 
plans and other important information for 
self-management.

Discussion 
Some QI interventions might be more 

effective than others, but in this study, 
because each practice was implementing a 
variable combination of strategies in over-
lapping time frames, it was not possible to 
identify the contribution of a single strategy. 
It was clear that one practice (DR201860) 
had implemented QI strategies with more 
energy and greater resources than the other 
practices.

The lifestyle changes required for effective 
patient self-management of diabetes can be 
many and complex. Adherence to treatment 
and sustained changes in lifestyle reflect 
high self-efficacy, which is itself a prog-
nostic factor for successful management 
of diabetes.15 Implementation of SMS 
in the current sample of practices was 
quite limited. Fully implemented SMS is a 
coaching model run by expert peer cham-

pions and supported by expert healthcare 
coaches (GPs, nurses, dietitians, psycholo-
gists and others), following a standardised 
intervention.16,17 It became clear in the focus 
groups that the level of education of the 
clinical team in coaching was limited, and 
there was no evidence of patient champions.

In the current sample of practices there 
was low implementation of team changes. 
Diabetes management is time and labour 
intensive for clinical teams, especially 
when strategies were focused on patient 
education, lifestyle changes and increased 
participation of the patient in deci-
sion-making and engagement. Hence most 
health systems were exploring the use of 
non-physician care delivery to people with 
chronic conditions. Team changes is a QI 
strategy to develop multidisciplinary teams 
and shift responsibilities from the single 
physician to a team of healthcare profes-
sionals. Previous research has shown that 
having professionals with different experi-
ences and educational background working 
in a collaborative environment can improve 
patient outcomes and lower costs.18

The research participants acknowledged 
the challenges and barriers to devel-
oping the role of other health workers in 
primary care, especially expanding the 
role of practice nurses, a factor also found 
consistently in the literature.19–21 The lack 
of linkages between primary care practices 
and the community through home visits 
or community-based resources was also 
identified in this study, despite the current 
evidence on the benefits of this relationship 
in terms of patient outcomes.22,23

Incorporating practice nurses in diabetes 
management has been reported to show 
high levels of patient satisfaction and 
greater engagement with their treatment.24 
Participants in the current study recognised 
and supported case management as a way to 
improve patient outcomes. Nursing was the 
most common profession managing those 
complex cases. Two practices (DR201840 and 
DR201860) had a dedicated nurse to plan 
and coordinate care for patients with higher 
levels of HbA1c (>8.5% or 69mmol/mol). 
Participants suggested that the effectiveness 
of this QI strategy could be measured by 
the percentage of patients engaged in their 
treatment and follow-up, which is consistent 
with research evidence.25,26
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Diabetes management focuses on lifestyle 
changes and risk-factor modification, which 
requires intensive engagement of patients 
and providers in education processes.27 
The effectiveness of individual education 
for patients in terms of clinical, psycho-
social and behavioural outcomes has been 
confirmed.28 Practices in the current study 
supported patient education; nurses were 
heavily involved in this task.

A high-quality and appropriately used 
register of patients can contribute to 
reducing the risk of diabetes complica-
tions.29 In the current study, most of the 
practices reported access to a patient 
register, which may have been paper-based 
or a computer dashboard. However, use of 
any register was limited to nursing groups, 
and we found limited evidence that they 
were using this tool for tracking or planning 
purposes. There is a need to standardise the 
tools and the processes.30 31

Patient reminders through phone calls 
and text messaging were well accepted and 
implemented. In the literature this strategy 
has shown positive results in young adults 
(teenagers) with diabetes, but evidence 
relating to the patient populations served in 
the current study is more limited.32 

This study has several limitations. The 
number of practices and healthcare profes-
sionals involved was small. We depended 
on self-report from the practice teams, and 
we assumed that education delivered was 
equivalent across the practices given similar 
levels of training of those delivering the 

education. The duration of the intervention 
was not consistent across the practices and 
the definitions and documentation of each 
QI was not standardised across the prac-
tices. In the future, each QI strategy should 
be carefully described ahead of implemen-
tation in order to increase the reliability 
of comparisons. It is possible that practice 
composition, such as whether a psychologist 
or social worker is present, influenced some 
of the QI initiatives and patient outcomes, 
but we were not able to comment further 
given the limited number of practices that 
included those professionals.

Conclusions
Being able to measure implementation 

of QI strategies is a basic requirement for 
effective and sustained implementation. 
We assessed the level of implementation of 
six QI strategies in five practices. Practices 
engaged well with the assessment. Results 
were confirmed by the practices and appear 
to be plausible and discriminating between 
practices. 
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Non-traumatic dental 
presentations at emergency 
departments in New Zealand

Moira Smith, Chloe Stroud, Marissa Low, Chanelle Gibson,  
C Anna Ferguson, Jonathan Broadbent

ABSTRACT
INTRODUCTION: Many low-income New Zealanders attend emergency departments (EDs) for relief of dental 
pain and infection. This places a substantial burden on EDs. Better understanding of non-traumatic dental 
presentations (NTDPs) will aid the development of relevant health policy and clinical management strategies. 
AIM: To explore the nature, context and impact of NTDPs on New Zealand EDs. 
METHODS: A mixed-methods approach was used. Routinely collected data on NTDPs to ED at four New 
Zealand hospitals were analysed descriptively, and semi-structured interviews with ED and dental 
personnel (n=20) from the four hospitals were conducted and analysed thematically. 
RESULTS: Young adults (20–39 years), and Māori and Pacific people, were frequent ED attenders for NTDPs; 
repeat visits were common. Most were seen by non-dental health practitioners. Cost and access were 
identified as barriers to dental care. Management of NTDPs generally involved analgesics for relief of pain 
and antibiotics for infection management. All participants said definitive care pathways for NTDPs were 
lacking. There is potential to improve staff training in diagnosis and anaesthetic administration. However, 
participants were more interested in referral pathways and public funding for dental care. 
CONCLUSIONS: Accessible and equitable dental care pathways and policies are urgently required to enable 
timely and appropriate care for NTDPs.

Long patient stays and overcrowding at 
New Zealand emergency departments 
(EDs), a situation that appears to be 

worsening with time, may jeopardise timely 
access to quality care for acute conditions.1,2 
Media reports and anecdotal evidence sug-
gest that toothaches, dental abscesses and 
other non-traumatic dental presentations 
(NTDPs) contribute to stress on New Zea-
land EDs.3–6 There is a paucity of research 
on NTDPs at New Zealand EDs. In other 
countries, NTDP presentations to EDs are 
common among vulnerable population sub-
groups,7–13 and typically the ED workforce 
has difficulty managing them due to a lack 
of dentally-skilled staff, appropriate facilities 
and capacity.8 Consequently, patients usually 
receive symptomatic treatment—antibiotics 
and pain relief—meaning repeat visits are 
common.7–9,14 Acute dental conditions have 
serious consequences for wellbeing; their 
management is costly, and they place stress 
on health systems.7–15 

In New Zealand, almost all adult dental 
treatment is provided by community-based 
private dental practitioners and paid for 
out-of-pocket. Consequently, accessing 
dental care can be challenging for those 
on lower incomes,16–18 and the majority 
of New Zealanders only attend a dentist 
when they have a problem (pain or 
infection).16,19 Ethnic and socioeconomic 
disparities in unmet dental need and access 
to dental care among New Zealand adults 
are well-established,16,19 yet only very 
limited publicly-provided urgent dental 
care is available for New Zealanders on 
low incomes.20 In addition, such services 
are typically provided only during normal 
business hours and frequently include a 
fee-for-service component. Thus it would not 
be surprising to see NTDPs at New Zealand 
EDs, given ED care is readily accessible and 
provided at no cost.

Given most NTDPs are preventable and 
able to be addressed in a primary care 
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setting, the majority of NTDPs and their 
consequences—for patients, ED and the 
health system—are potentially avoidable. 
To inform actions to reduce the burden 
of NTDPs and unmet dental need and 
oral health disparities among adult New 
Zealanders, more information is needed 
about the extent and nature of NTDPs at 
New Zealand EDs and the factors that affect 
care. This study aimed to fill this knowledge 
gap.

Methods
This study used a mixed-methods 

approach. Ethical approval from the 
University of Otago Human Ethics 
Committee (Health) (HD18/082) and locality 
approvals from participating district health 
boards (DHBs) were obtained. Four DHBs 
were purposively selected to provide a 
range of population and hospital charac-
teristics: two (A and B) served large, urban 
populations (>300,000) with low proportions 
of Māori (<10%), and two (C and D) served 
provincial populations (<200,000) with high 
proportions of Māori (>20%). 

Retrospective routinely collected data 
on dental presentations to ED for 2018 
were requested from each DHB. They 
were asked to provide anonymised data on 
dental presentations at ED as outpatient 
treatment of NTDPs (toothaches and dental 
abscesses; excluded care related to Accident 
Compensation Corporation claims) including 
ethnicity, age at presentation, referral source 
(if any), the type of practitioner(s) each 
patient was seen by, diagnosis, treatment 
provided and details on any referrals for 
further care. Not all DHBs provided all the 
requested information; some provided more 
detail than was requested. The data also 
differed in presentation: for example, two 
DHBs provided data on ethnicity using a 
three-category system (Māori, Pacific, other), 
whereas the other two DHBs used the New 
Zealand Level 1 ethnicity classification (six 
categories). In addition, DHBs provided 
data for differing ranges of dates. Data were 
cleaned and analysed descriptively using 
STATA 15.1 SE. Some data (eg, practitioner 
type) were categorised to enable compar-
isons among the DHBs.

Key informant interviews were conducted 
at the DHBs. Participants were selected 
purposively from each of the selected 

DHBs’ main hospital emergency and dental 
departments, with the inclusion of a range 
of personnel involved in the care of NTDPs 
being ensured. Email invitations, along 
with a study information sheet and consent 
form, were sent to each department’s 
clinical directors, who then invited staff to 
participate in face-to-face, phone or video 
interviews. 

The sample comprised 20 participants, 
including ED nurse practitioners, clinical 
nurse specialists, triage nurses, consultants, 
clinical directors, dental house surgeons, 
dental specialist and clinical directors (Table 
1). Semi-structured interview schedules 
gathered information on the contextual 
aspects of NTDPs and their management at 
ED, including the participants’ perspectives 
on the nature of NTDPs at ED, how patients 
were managed, EDs’ capacity to manage 
NTDPs and how staff and ED services 
could be better supported. Interviews were 
conducted by CG, CS or ML, who had been 
trained in qualitative interviewing, and each 
was accompanied by a senior researcher 
(MS or AF). Prior to data collection, pilot 
interviews were conducted with two ED 
doctors and a dental house surgeon, and the 
interview schedule was amended to incor-
porate their feedback. All interviews were 
recorded (with permission) and transcribed 
verbatim. 

Text data were analysed using thematic 
analysis. CG, CS and ML undertook the 
initial analysis and identified main themes, 
initially within a transcript and then 
across transcripts. Several transcripts were 
cross-coded among CG, CS and ML for 
agreement on coding. In consultation with 
senior researchers (AF, JB and MS), final 
themes were confirmed, and discordant 
themes were discussed until consensus was 
achieved.

Results
Routinely collected data

Annual NTDP attendances in the DHBs 
ranged from 51 to 79 per 10,000 for Māori, 
66 to 103 for Pasifika and 16 to 33 for 
non-Māori, non-Pasifika. Attendance among 
young adults (aged 20–39 years) was higher 
than other age groups at three DHBs (Figure 
1). The majority of cases were attended by 
ED nursing staff, senior/house surgeons 
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or registrars; the proportion of cases seen 
in ED by a dentist or dental specialist was 
<10% (Supplementary Table 1). Of all visits, 
6.0–15.4% were repeat visits. A greater 
proportion of NTDPs and repeat visits were 
made in smaller DHBs than in larger DHBs.

Diagnostic codes for NTDPs differed 
by DHB (Supplementary Table 1); DHB A 
reported multiple diagnoses per patient, 
whereas DHBs B, C and D provided only 
a primary diagnosis. DHB D diagnosed 
“caries” for the majority (53.4%) of its cases; 
this diagnostic classification was rarely 
used at the other DHBs. Only DHB A used a 
diagnosis of “toothache.” “Dental abscess” 
was common to all DHBs and made up a 
substantial proportion of cases (DHB B 
50.8%, DHB C 33.9%, DHB A 28.3% and DHB 
D 19.9%). A considerable proportion of cases 
at DHB D had no diagnosis reported (14.0%). 
Only DHB A provided data on triage coding 
for NTDPs, and of these the majority were 
scored 4 (65.0%) or 5 (12.3%), with just over 
one-fifth scoring 3 (22.3%) or 2 (0.5%); none 
scored 1. (New Zealand follows the Austral-
asian Triage Scale, which ranges from 1–5: 
the lower the score, the greater severity of 
the presenting condition and urgency of 
care required.)

DHBs A and D did not provide data on 
patient treatment. The majority of cases 
treated at DHBs B and C had “null” or 
“unknown” treatment (88.1% and 57.5%, 
respectively). Of the remaining cases, a 

small proportion involved tooth extraction 
(1.2% and 1.6%, respectively) or incision and 
drainage of a dental abscess (5.8% and 2.7%, 
respectively). DHB C reported use of local 
anaesthetic (provided in 23.4% of NTDP 
cases), whereas DHB B did not report this.

Only DHB B provided data on NTDP 
admissions and discharges. Most patients 
were “treated” and discharged (70.0%). 
Almost one-fifth were admitted to a ward or 
assessment planning unit (18.7%). A small 
proportion were admitted to short stay 
(3.0%) or ED observation (5.5%) units, or 
were recorded as referred, discharged after 
triage or self-discharged.

Key informant interviews
Findings were categorised into four 

domains: the nature of presentations, 
reasons for presenting, management of 
NTDPs and possible solutions. 

Nature of presentations
NTDPs were described by almost all 

participants as occurring at their respective 
DHBs “every other day” (participant N, 
ED consultant and clinical director) or 
“constantly” (participant J, dental clinical 
director) and being mostly younger 
adults, Māori or Pasifika and on lower 
incomes, or people affected by co-morbid 
health conditions. They said that NTDPs 
ranged in severity from mild toothaches 
to substantial pain and facial swelling, the 
latter sometimes being life-threatening. A 

Table 1: Participant characteristics.

ED personnel (n=12)* Dental personnel (n=8)

DHB A Registered nurse (n=2) 
Consultant

Director, Hospital Dental Service
House surgeon
Specialist

DHB B Nurse practitioner
Registered nurse
Director

Director, Hospital Dental Service
House surgeon

DHB C Nurse practitioner
Clinical nurse specialist
Consultant

Director, Hospital Dental Service
House surgeon

DHB D Nurse practitioner
Registered nurse
Consultant

Director, Hospital Dental Service 
House surgeon

*Nurse participants indicated they worked in various areas of ED, but all included triage.
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few participants reported seeing “one or 
two (cases) a year of true Ludwig” (partic-
ipant J, dental clinical director). Almost 
all participants commented on the consid-
erable pressure NTDPs placed on ED. For 
example: “I think just the volume that comes 
through… and if we’re busy, it puts a lot of 
strain on the department” (participant A, ED 
triage nurse).

Reasons for presenting
All participants were of the view that 

barriers to accessing dental services in 
the community, particularly cost, drive 
NTDPs to ED. For example: “I think just the 
cost of people accessing dental care in the 
communities just stops them from going 
regularly for check-ups” (participant A, ED 
triage nurse), and “dental is quite unique 
because… the cost is so much greater for a 
single visit than going to your GP… I think 
that is very difficult for a lot of people to 
plan for and to be able to afford” (partic-
ipant H, ED consultant and clinical director). 
Several participants said that, for some 
patients, the financial constraints were such 
that occasionally patients would present 
after having attempted self-extraction:

“They can barely afford to pick up 
a script for $2 or $5, if you think 
about dental… we have had people 
who have self-extracted teeth… they 
just do it themselves ‘cos they are 
in agony and they just come in with 
raging infection.” – participant L, ED 
nurse practitioner

Most participants reported transportation 
as another barrier to patients accessing 
community dental services and a driving 
factor of NTDPs at ED. For instance: “A lot 
of our patients come from the rural regions 
and with petrol and time spent to drive to... 
so usually there is a lot of travel involved 
so that is a pretty big barrier” (participant 
K, dental house surgeon), and “transport, 
income of course… that’s all basically under 
the bracket of poverty isn’t it? Yeah not 
having enough fuel is a common one to 
come in, not having a car is a common one” 
(participant J, dental clinical director). 

Many participants also commented 
on the difficulty that patients (especially 
those with painful, acute non-traumatic 
dental problems) had in getting a timely 
appointment with a dental provider in 

Figure 1: Annual ED visits per 10,000 people by age.
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the community. One explained that many 
patients “try all day to get in somewhere… 
they just can’t put up with it at night, so they 
turn up at ED” (participant S2, dental house 
surgeon). A few also commented that the 
people who present cannot get time off work 
during most dentists’ usual business hours:

“They have the kind of jobs that you 
can’t… just not turn up, yeah people 
who work in factories and stuff they 
can’t, they just can’t walk off the job 
and take time off, and dentists don’t 
open in the evening, so yeah I think 
it’s really hard.” – participant B, 
registered nurse

The key factors driving people to ED were 
summarised by an ED consultant:

“So the most common one is they 
can’t afford it, they can’t get an 
appointment, and or its after hours, 
and there are after hours dentists but 
they’re even more expensive and I 
think people don’t know, again often 
our, so our disadvantaged popula-
tions, they don’t really know how to 
work out how to access things either, 
neither can they afford it.”– partic-
ipant N, ED consultant and clinical 
director

Consequently, participants typically 
concluded that, given EDs’ accessibility and 
constant availability, it became the most 
viable option for dental care.

Management of NTDPs
Triage 

Each ED participant was asked about their 
department’s usual procedure for managing 
NTDPs; responses differed among DHBs. 
Although all DHBs usually referred patients 
with severe facial swelling to the hospital 
dental service or on-call dental house 
surgeon, not all DHBs would provide care 
for other types of NTDPs in ED. For instance, 
a dental house surgeon said that, at their 
hospital, “the emergency department won’t 
see toothache unless they [ED] are very quiet 
and then they might give them some pain 
relief. But generally, they are turned away” 
(participant S1, dental clinical director). At 
other EDs, a nurse would triage patients 
according to the severity of the condition. 
All triage nurses interviewed said that 
patients with high triage scores (ie, lower 
severity) would be advised of the (usually 

long) wait time and the likelihood that they 
would not receive definitive treatment. They 
said some chose to stay and others would 
leave without being examined. 

Treatment
In those EDs that accepted NTDPs for 

care, participants explained that patients 
would typically be examined by an ED 
nurse/nurse specialist or doctor and, if 
necessary, the on-call dental house surgeon 
would be consulted. However, all ED 
participants agreed that, unless the patient 
had substantial facial swelling, definitive 
treatment was not provided. Rather, patients 
with toothache and minor infections would 
normally receive analgesics and (most 
likely) a course of antibiotics and were left 
with the responsibility of arranging further 
care. An ED director said:

“Most of my job is about symptom 
relief when it comes to dental pain 
because I can’t actually do much 
about the underlying problem 
because I am not a dentist… I can 
give a dental block; I can prescribe 
analgesia and I can give them antibi-
otics. But I am not a dentist, so I can’t 
actually fix the underlying problem.” 
– participant H, ED consultant and 
clinical director

Doctors (and, less frequently, nurse 
specialists) who had skill and expertise said 
they might drain an abscess or administer 
local anaesthesia as a temporary pain relief 
measure. 

Participants from all DHBs said that some 
NTDPs (usually severe facial swellings) were 
admitted to hospital, in either ED obser-
vation, short stay units or, on occasions, 
intensive care units (ICUs). 

Capacity to treat
In all DHBs, the knowledge and skills of 

the ED staff, and the resources available, to 
address NTDPs appeared limited. Almost 
all ED nurses said that, rather than learning 
about dental conditions during their under-
graduate training or continuing professional 
development, their dental knowledge and 
skills were driven by self-interest and learnt 
on the job.

Similarly, most ED doctors said they had 
little or no formal training in treating dental 
conditions, although a few commented 
that “dental first aid” (participant E, dental 
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specialist) education is now part of under-
graduate medical and house surgeon 
training.

Dental personnel commented that severe 
and advanced NTDPs could be challenging 
to manage, especially in provincial DHBs, 
which have fewer specialists to manage 
hospital admission and require regional 
transfer of critically unwell patients. As one 
such dental director explained:

“[There are] some significant chal-
lenges around providing a safe level 
of service… because of the nature of 
being a rural, provincial DHB with a 
regional on-call system… you can’t 
always just say we will shift them… 
sometimes [the reason is] medical 
and sometimes it’s practical and 
these cause us more problems than 
the fractures… infections, you haven’t 
got the luxury of sitting around for 
a couple of days to make a plan. 
You need to be dealing with it… they 
cause us… the house surgeons… 
everybody... a lot of anxiety, and ICU 
consultants to be fair.” – participant 
S1, dental clinical director

Definitive care
Almost all participants indicated that 

facilitating definitive dental care for 
patients differed between those people 
who held a Community Services Card (CSC) 
and those who did not. They said that at 
discharge they could direct patients with a 
CSC to seek an appointment at their DHB’s 
relief-of-pain service, which was provided 
through the hospital dental service and/or 
contracted community-based providers and 
available during normal working hours. 
However, dental participants noted that 
these services were limited; that treatment 
need far outweighed the services’ capacity 
to treat (“if we [hospital dental service] saw 
everyone with toothache we wouldn’t be 
doing anything else” (participant O, dental 
director)); and that community providers 
in some DHBs were “over-subscribed and 
struggling” (participant S1, dental clinical 
director). Most dental participants were of 
the view that their service’s limited capacity 
to provide dental care for low-income adults 
was pushing NTDPs into ED. 

Recommendations for definitive dental 
care seemed more problematic for patients 

who were just above the eligibility threshold 
for a CSC and thereby not eligible for 
DHB-provided relief-of-pain services. Most 
participants said that the most they could do 
was advise these patients to seek definitive 
care with local, private dental practices—
adding that patients likely could not afford 
those services, which is the situation that 
drove them to ED initially. An ED ambu-
latory nurse explained that “if you’re in 
work, you’re quite often not a WINZ bene-
ficiary but you still can’t afford dental 
treatment” (participant B, registered nurse). 
Other participants described such patients’ 
challenges: 

“This is the hardest group, the 
group that are working but are 
on low-income and don’t have a 
Community Services Card, then they 
fall between the gaps completely. 
There are no options for them and 
they’re the group that is really 
difficult to manage. So, for them, 
there is no pathway.” – participant Q, 
ED nurse practitioner

The inability to ensure patients received 
definitive care at discharge from ED was a 
source of considerable frustration for almost 
all participating ED and dental department 
personnel:

“I mean unless someone has a 
Community Services Card, or is really 
unwell, there is nothing else we can 
really do for them here in ED, it kind 
of feels like we are just going to help 
you for a little bit, but sorry there’s 
nothing else we can do. So, it’s kind of 
an emptyish feeling.” – participant G, 
nurse practitioner
“ED doctors are very upset about 
the dental presentations. They are 
upset because they see people in such 
terrible pain where they know that 
the provision is opiate analgesia and 
antibiotics and they are not actually 
going to solve the patient’s problems. 
So they feel really powerless and they 
feel really frustrated that they will 
send that person back out into the 
community having given them anal-
gesia and antibiotics but they know 
that they haven’t solved the problem 
there.” – participant E, dental 
specialist
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The lack of definitive care pathways for 
NTDPs also had ongoing implications for 
patients and ED. Several ED participants 
said they frequently see people returning to 
ED with the same condition, as this ED nurse 
practitioner explained:

“My spiel is that this is probably 
going to make you feel better but 
it’s not going to fix your problem, 
and that’s why I think we get people 
coming back and back and back, 
because they get relief from the pain 
relief and the antibiotics, and then 
they leave their teeth for another 
three weeks and then the toothache 
comes back.” – participant L, ED 
nurse practitioner

Differences between the management 
of NTDPs and almost all other presenting 
conditions were raised by several ED 
participants who said that dental was one 
of the few conditions in which eligibility 
for care was determined not only by the 
presenting condition’s severity, but also by 
the possession of a CSC. Asked if they could 
think of any other conditions with similar 
criteria, typical responses were: 

“No, not that I am aware of. I 
think everything else is usually just 
capacity and demand, I don’t think 
there is anything else that... would 
be based on condition and illness or 
condition and not anything else.” 
– participant H, ED consultant and 
clinical director
“We wouldn’t turn any medical issue 
away but we’d turn a dental issue 
away.” – participant A, ED triage 
nurse

Similar inconsistencies were seen in 
referral pathways and funding arrange-
ments for definitive care post-ED 
presentation:

“[For other conditions] we usually 
have a way of referring back to their 
GP to refer them to a service that can 
that doesn’t have a cost associated 
with it—I just don’t know if there’s 
anything we can do dentistry-wise—
like literally if they do not have those 
Community Services Cards or facial 
swelling then we cannot refer them… 
like even with physio and people 
can’t afford it I can refer them to the 

physio at the hospital for free, and 
there’s no requirements around what 
they’ve got to do that. I can refer to 
hand therapy… completely free for 
everyone. Just nothing for dentistry.” 
– participant L, ED nurse practitioner
“I always say to the house surgeons, 
if I had a carpal tunnel syndrome—
tingly fingers and sore arm—and 
there is not even a risk that it is going 
to flare up and become a life-threat-
ening infection, that care is funded 
in New Zealand to have a carpal 
tunnel release. But if I have a dental 
problem and there is actually a risk 
that this could flare up and become 
a life-threatening infection, that care 
is not funded.” – participant E, dental 
specialist

Possible solutions
When asked how ED could be better 

supported to address NTDPs, strong calls 
were made by almost all participants for 
upstream strategies, particularly those 
that would address the barriers to patients 
accessing care. Subsiding dental care to 
improve affordability and altering the eligi-
bility criteria for publicly funded dental care 
were most commonly mentioned: 

“The Government may need to put 
some subsidies in where people can 
get cheaper dental care so that we 
prevent this really significant health 
issue for some patients; their dental 
stuff.” – participant Q, ED nurse 
practitioner
“Maybe if it was subsidised for longer 
as well and maybe if it wasn’t just if 
you had a Community Services Card.” 
– (participant H, ED consultant and 
clinical director

Service-level solutions were also prof-
fered. Most thought continuing education 
for ED personnel in dental assessments 
would be beneficial, and a few suggested 
that dental units should be established in 
ED. However, overall, most emergency 
and dental department clinical directors 
were not in favour of enhancing hospi-
tal-based emergency care for NTDPs. They 
were concerned that increasing the avail-
ability of free dental care at ED or using 
ED as a gateway to DHB-funded relief 
of pain dental care through the hospital 
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dental service would raise public expecta-
tions and increase the number of people 
seeking (affordable) extractions and dental 
treatment and, in turn, overwhelm hospital 
services. A dental director summarised the 
consensus view on the issue:

“We don’t want to develop a culture 
which is ‘turn up to ED and get 
free extractions’… if it’s in a bigger 
context… take dental out of the mix 
and just look at what’s turning up 
to ED… there’s a big group of people 
who turn up to ED and use ED as 
their primary care doctor, either 
because they can’t afford to go to 
primary care or they choose not to 
or they can’t get in… it’s the same 
problem for dental… we don’t want 
to drive this behaviour which is part 
of a bigger picture.” – participant S1, 
dental clinical director

Providing out-of-hours relief-of-pain 
clinics for eligible patients (ie, those with a 
CSC) or providing a dentist at urgent medical 
centres were suggested by most dental 
department participants.

Given almost all NTDPs are preventable, 
the consensus among participants was that 
early intervention and prevention measures 
were key to reducing NTDPs at ED and the 
subsequent strain on hospital services. 
Responses from an ED consultant and a 
dental director were typical: 

“By the time people present with 
dental pain, often you’ve missed the 
boat a little bit. So, I think all the 
health prevention measures to try to 
maintain good oral health is probably 
way more important.” – participant 
H, ED consultant & clinical director
“There isn’t another pathway for 
them [patients], and that’s why 
they’re turning up to ED, so making 
ED better is a very downstream 
approach to that, rather than 
actually why are they coming to ED, 
instead of more appropriately either 
having no dental disease, or seeing a 
dentist earlier in the piece.” – partic-
ipant O, dental director

The majority of ED personnel were of the 
view that ED “seems inappropriate” (partic-
ipant B, registered nurse) as a setting to 
address NTDPs. Rather, they thought the 

management of NTDPs lay in the primary 
care setting:

“It’s a bigger problem than just ED, 
and the more it’s focused in primary 
health the better really.” – participant 
M, ED registered nurse
“This stuff is getting more severe 
than it needs to be before it’s dealt 
with and therefore, we end up dealing 
with situations at a secondary level 
and they really should be being dealt 
with at primary care. And they are 
not.” – (participant S1, dental clinical 
director

Additional solutions participants 
suggested are in Supplementary Table 2.

Discussion
This study investigated the nature of 

non-traumatic dental presentations to 
emergency departments, and the context 
in which they are managed, at four diverse 
New Zealand DHBs. A high proportion of 
NTDPs were made by young Māori and 
Pasifika men seeking relief of toothaches 
and/or dental abscesses. Although most 
people were “treated and discharged,” 
about one in five were admitted, mainly 
to short stay units, but also occasionally to 
ICU. The nature and extent of NTDPs found 
in this study confirms previous anecdotal 
and media reports3–6 of New Zealanders 
attending ED for relief of dental-related 
pain and infections and are consistent with 
previous international research.7–13 The high 
proportion of NTDPs admitted in the DHB 
that provided admissions data is also of a 
magnitude similar to those reported else-
where13 and is indicative of late presentation 
and the severity of presenting conditions. 
Although we did not analyse admission data 
by demographic characteristics, previous 
New Zealand research has found that almost 
one-third of dental hospital admissions 
for 18–34 year olds are acute dental condi-
tions,22 with the rate for Māori and Pasifika 
being twice that of NZ Europeans. Our 
findings also align with national data that 
show young adult New Zealanders, Māori, 
Pasifika and those living in more deprived 
areas of the country have significantly 
poorer oral health, lower use of dental 
services and greater unmet dental need, 
and only seek treatment when they have a 
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problem, than other age groups, non-Māori, 
non-Pasifika and the least deprived.16, 19 

Barriers to accessing private dental care, 
particularly cost,16,18 appear to drive NTDPs 
to ED. Internationally, dental-related ED 
visits are reported most frequently among 
lower-income groups.7,10 We did not inves-
tigate the occurrence of NTDPs against 
income or socioeconomic status as this was 
outside the scope of the research and we 
did not have available data. However, New 
Zealanders with the highest proportion 
of low household incomes are the same 
as those in this study who presented most 
commonly to ED: 18–24 year olds, Māori and 
Pasifika.23 Participants in this study were 
concerned about those who are just above 
the eligibility threshold for DHB-funded 
relief of pain dental care (that is, those 
who are ‘in-work’ but have insufficient 
disposable income to pay for treatment 
by a private dental practitioner). Senior 
hospital dental personnel recently expressed 
similar concerns.24 Income inequality and 
in-work poverty in New Zealand has become 
increasingly apparent in recent decades, 
particularly among Māori and Pasifika.23,25 
Despite living in working households, 
approximately 10% of New Zealanders—and 
almost double that for Māori and Pasifika—
live in poverty.23 Further, Māori and Pasifika 
are disproportionately impacted by in-work 
poverty, with rates almost double (8.6% and 
9.5%, respectively) that of NZ Europeans 
(5.9%) and other ethnic groups (5.5%).23 
Consequently, the capacity of those in work 
but on low incomes to afford dental care is 
severely reduced. 

District health boards are required to 
provide emergency dental services to 
relieve dental-related pain and infection 
for low-income adults, as capacity allows.24 
However, the capacity of hospital dental 
departments to provide such services 
is reducing, owing to the high rates of 
presentation and referral of frail older and 
medically compromised people, groups 
who require hospital-level and specialist 
dental care and who, as such, are priori-
tised by the hospital dental services.24 As 
found elsewhere,9,11,13 the busiest times in 
ED for NTDPs were weekends and after 
hours, suggesting that, regardless of afford-
ability, dental services (be they at a DHB or 
private dentist) are not accessible at times 

convenient to patients’ work or family 
commitments.

The provision of symptomatic treatment 
for most NTDPs, other than severe dental-re-
lated facial swelling, and the inability of 
ED staff to provide definitive care found in 
this study are also consistent with inves-
tigations elsewhere.7–9,14 Owing to the 
growing public health issue of antibiotic 
resistance, antibiotic therapy is neither 
warranted nor recommended26,27 for most 
dental complaints; use of antibiotics is 
recommended only in cases where infection 
is more widespread.28 Although largely 
driven by dental practitioners,29,30 medical 
practitioners also contribute to dental-re-
lated antibiotic resistance. It is estimated 
that antibiotics are prescribed for up to 
two-thirds of those presenting to ED with 
dental conditions.31,32 Although not identified 
by participants in this study, drug-seeking, 
particularly for opioids, is an additional 
concern when addressing NTDPs in ED.32,33 
Consequently, calls have been made for 
dental and medical practitioners, and other 
health professionals, to carefully consider 
prescribing antibiotics for NTDPs.26,34 

The most effective means of relieving 
pain and infection and reducing antibiotic 
prescribing is operative intervention, such 
as extraction or pulp therapy.27 However, 
for most ED staff in this study, facilitating 
such care was problematic and frustrating, 
given a lack of resources, and dissatisfaction 
with a system that did not enable them to 
deliver definitive care and that differed 
from those for almost all other presenting 
conditions. As most participants noted, the 
lack of resolution of the underlying dental 
problem generated a futile cycle of repeat 
presentations (summarised in Figure 2). Sun 
et al described a similar cycle, with patients 
being shuffled back and forth between ED 
and private dental clinics, and eventually 
relying solely on ED for care.8 As observed 
by some participants in our study, chron-
ically untreated dental disease can result in 
dangerous and life-threatening outcomes, 
such as patients attempting to extract their 
own teeth, or presenting with critical facial 
swellings that require admission to hospital, 
or management in intensive care units. 
Although deaths resulting from conditions 
of dental origin were not found in this study, 
other countries report such outcomes.10,35
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Figure 2: Summary of ED NTDP care pathways. 
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Dental-related pain and infection can 
severely impact patients’ and whānau 
wellbeing and quality of life. NTDPs place 
pressure on ED staff and hospital systems, 
especially in New Zealand’s less-well-re-
sourced small and provincial DHB regions. 
Despite NTDPs making up a relatively small 
proportion of all hospital presentations, they 
should not to be underestimated, as their 
consequences are likely considerable.9,12,14 
Proportionally, visits for dental-related 
conditions are of a similar magnitude to 
those for asthma, and greater than those for 
the complications of diabetes and hyper-
tension.9 Further, Brondani and Ahmad 
highlighted the “ineffective… fiscally irre-
sponsible” use of public funds in merely 
providing symptomatic treatment and 
discharging patients without definitively 
treating the condition, with a high likelihood 
they will return seeking relief of pain for 
a condition with greater severity. In New 
Zealand in 2018, the cost of an outpatient 
visit to ED was estimated to be NZ$370.00, 
a stay on a hospital ward NZ$1,200/day and 
a stay in ICU NZ$5,500.00/day, and 490,452 
New Zealand adults reported using ED at 
least once.36 Assuming 1% of those people 
attended for a dental-related complaint, 
the estimated cost, based on outpatient 
treatment only, would be approximately 
NZ$1.8M. This is likely to be a substantial 
underestimation given it does not account 
for repeat visits or the costs associated with 
day and ICU stays, NTDPs at general medical 
practices and pharmaceuticals. Further cost 
analyses are warranted to better understand 
the fiscal impact of NTDPs. 

Inconsistency in the recording and 
availability of information among DHBs 
is another key finding of this study. Codes 
and descriptions for dental diagnoses and 
treatments, and the information requested, 
differed among the DHBs. Many diagnoses 
were unspecific, and some appeared to be 
coded in error. In addition, some treatments 
associated with dental diagnoses were unre-
lated to dental issues. In their study, Sun et 
al found a similar lack of detail in dental 
discharge diagnoses in ED, and this may 
have reflected ED-provider uncertainty in 
managing dental problems.8 Similar incon-
sistencies in data collection and availability 
also occur within the hospital dental service 
nationally.24 Not only is the variability 

in the recording of ED data challenging 
when undertaking analyses, but it is also 
problematic when planning services and 
associated budgets and when informing 
actions for improvement. There is clearly a 
need to ensure greater accuracy and consis-
tency in the recording of dental data within, 
and among, New Zealand hospitals. 

Strengths and limitations
To the best of our knowledge, this is the 

first investigation of NTDPs at EDs in New 
Zealand hospitals. The mixed-methods 
approach is a strength of the research; the 
two arms of the study allowed for a more 
comprehensive understanding of the issue 
than either alone. Further, the findings from 
the two approaches were mostly congruent, 
which strengthens the trustworthiness of the 
findings overall. More than one interviewer 
was present at each interview; interviewers 
were trained to ensure consistency across 
the DHBs; and interview transcripts were 
reviewed by all investigators, with interpre-
tation agreed by discussion, which adds to 
this study’s rigour. 

The study also has some limitations. Only 
four (20%) of New Zealand’s 20 DHBs were 
included. It is possible that the nature of 
NTDPs at the remaining DHBs, and the 
context in which they are managed, differ 
from those found in this study. However, 
the participating DHBs were selected to 
ensure a diverse sample. In addition, the 
consistency of the findings among all four 
DHBs and findings from previous research 
on New Zealand’s hospital-based oral health 
services24 support the likelihood that the 
nature of NTDPs, their management in other 
hospital EDs and participants’ concerns 
found in this study are similar at other 
DHBs, and that our findings are applicable 
nationally. 

Our findings are limited to NTDPs at 
hospital EDs; people also present to medical 
centres and after-hours urgent care prac-
tices for relief of dental-related pain and 
infection, and those agencies are equally 
ill-equipped to manage NTDPs.37,38 Therefore 
our analyses likely underestimate the extent 
of unmet need in the communities in our 
study. Further investigation of NTDPs to 
primary medical care and other health 
providers, such as pharmacies, is warranted. 
Patients must be at the centre of healthcare 
delivery; the lack of the patient voice is a 
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gap in this research. Capturing the patient 
perspective would provide a deeper under-
standing of the issue and much needed 
evidence to inform the development of 
appropriate services and drive system 
change.

Implications for policy and practice
According to the New Zealand Ministry of 

Health,39 while “EDs provide episodic ‘crisis 
care’… primary health care services are 
the principal providers of both routine and 
urgent health care,” and if it is better suited 
to a patient’s needs, the patient should be 
referred to primary healthcare providers. 
Our findings support previous research that 
found that primary care in the community is 
the most appropriate, effective and favoured 
setting in which to resolve people’s urgent 
dental needs.13,17,22,24 Consideration should 
be given to funding the re-orientation of 
oral health services to establish communi-
ty-based relief-of-pain services or contract 
private dentists to provide affordable (and 
after-hours) dental care to low-income 
individuals. This strategy, in addition to 
addressing unmet dental need within 
communities, would also provide viable 
referral avenues for NTDPs and reduce 
inappropriate antibiotic prescribing, strain 
on ED and associated health system costs. 
Requiring general dental practitioners to 
provide after-hours care, as is expected of 
general medical practitioners, should also be 
considered. Dentists could work collectively 
with their medical colleagues in general 

practice to integrate dental services into 
after-hours medical care facilities. 

Dental-related hospital admissions for 
young adults, Māori and Pasifika and the 
most deprived increased between 1990 
and 2009,22 and have likely continued to 
increase. If the means and the political will 
to provide affordable dental care in New 
Zealand are not found, then oral health 
disparities in New Zealand are likely to 
continue and to widen. To mitigate the 
impact of acute dental disease, there is an 
urgent need to implement appropriate, 
accessible, affordable and equitable emer-
gency and routine dental care services in 
New Zealand.22 This could be advanced by 
considering oral health in the development 
of New Zealand’s new health system. Inter-
vening early, through routine dental care 
supported by upstream approaches, would 
likely avert many NTDPs to ED. Progression 
of New Zealand’s oral health strategy40 at 
national and regional levels, with a strong 
focus on equity, is essential for guiding such 
actions.

Supplementary 
material

• Supplementary Table 1: NTDPs at 
ED, by diagnosis and by attending 
clinician

• Supplementary Table 2: Participants’ 
proposed solutions to reduce NTDPs 
at ED

https://uploads-ssl.webflow.com/5e332a62c703f6340a2faf44/616f65794088eb108ec474d4_5212%20-%20supp%201.pdf
https://uploads-ssl.webflow.com/5e332a62c703f6340a2faf44/616f65794088eb108ec474d4_5212%20-%20supp%201.pdf
https://uploads-ssl.webflow.com/5e332a62c703f6340a2faf44/616f65794088eb108ec474d4_5212%20-%20supp%201.pdf
https://uploads-ssl.webflow.com/5e332a62c703f6340a2faf44/616f6581596315f16f3a1f59_5212%20-%20supp%202.pdf
https://uploads-ssl.webflow.com/5e332a62c703f6340a2faf44/616f6581596315f16f3a1f59_5212%20-%20supp%202.pdf
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Antimicrobial resistance (AMR) is an 
immense threat to human health. 
Within 30 years, the global number 

of deaths from AMR-associated infections 
is predicted to increase from ~700,000 to 
~10 million people annually, if we do not 
act now.1 The Aotearoa New Zealand (NZ) 
response to the current COVID-19 pandemic 
has been lauded internationally—found-
ed in science, responsive to expert advice, 
implemented with clear leadership and com-
munication, and subject to ongoing critical 
evaluation and improvement. We must now 
apply this successful approach to the cata-
strophic, slower burning pandemic of AMR. 

Antimicrobial-resistant microorganisms 
such as methicillin-resistant Staphylococcus 
aureus (MRSA) and ciprofloxacin-resistant 
Neisseria gonorrhoeae already challenge 
clinical care in NZ. However, it is the steadily 
increasing incidence of infections caused 
by antimicrobial-resistant Enterobacte-
rales, such as Escherichia coli and Klebsiella 
pneumoniae, in hospitalised and community 
patients that is of greatest concern.2–4 
Extended spectrum β-lactamase-producing 
Enterobacterales (ESBL-E) are resistant to 
most penicillins and cephalosporins, and 
often also to other unrelated agents like 
trimethoprim and ciprofloxacin. Carbapen-
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emase producing Enterobacterales (CPE) are 
resistant to almost all antimicrobial agents, 
including “ultra-broad-spectrum” carbap-
enems, and have a 30–50% mortality when 
they cause invasive infections.5 

The health, social and economic conse-
quences of increases in AMR for NZ are 
difficult to quantify but are potentially 
enormous. AMR-associated infections 
increase morbidity and mortality through 
use of “second-line” agents that are often 
less effective and more toxic.2,5 An imme-
diate concern is the exhaustion of funded 
oral treatments for “simple” infections, such 
as cystitis due to ESBL-E, in the community. 
This often necessitates use of intravenous 
agents in hospital settings at increased 
cost, resource utilisation and patient incon-
venience. AMR will also compromise 
interventions such as joint replacement 
and cancer treatment that rely on effective 
antimicrobial therapy to prevent and treat 
life-threatening infections. AMR-asso-
ciated infections and related care (eg, time 
off work or school to travel to hospital for 
treatment) will disproportionately impact 
the most socioeconomically disadvantaged 
among us, those living in rural or remote 
settings, and Māori and Pacific populations 
who shoulder a greater infection and AMR 
burden and have increased reliance on anti-
microbial therapy.6,7 

One of the biggest drivers for AMR 
is antimicrobial use, which is high in 
human health in NZ compared with many 
developed countries.8,9 Most of our anti-
microbial use (95%) is in the community9 
and up to 50% may be inappropriate.2 The 
NZ community antibacterial consumption 
rate increased 49% between 2006 and 2014; 
in 2013, it exceeded that of 22 out of 29 
European countries.8 A subsequent modest 
14% decrease occurred across 2015 to 2018, 
mainly due to reductions in under 5 year 
olds,10 which is pleasing as antimicrobial 
use in childhood may create reservoirs of 
resistant pathogens impacting communities 
cross-generationally. The recent reduction in 
antibacterial use may reflect changing atti-
tudes due to sustained clinician-led efforts 
to discourage inappropriate antimicrobial 
use (Table 1). In contrast to the community 
setting, public hospital inpatient antibac-
terial use in our larger cities was low in 
2012–2013 compared with Australian and 

English hospitals, but still greater than coun-
tries like Sweden and France.11 Although 
in keeping with overseas, it is somewhat 
ironic that most of our limited resource 
to support appropriate antimicrobial use 
focuses on public hospitals rather than on 
the community.

The NZ AMR Action Plan12 sets out, in a 
One Health approach (acknowledging the 
complex and intimate relationships between 
human health, animal health, agriculture, 
and the environment), a five-pronged 
strategy to slow AMR development:

1. Awareness and understanding
2. Surveillance and research
3. Infection prevention and control 
4. Antimicrobial stewardship 
5. Governance, collaboration and 

investment
The two disciplines that share responsi-

bility for slowing the development of AMR 
are antimicrobial stewardship (AMS) and 
infection prevention and control (IPC). The 
AMS component recognises that antimi-
crobial use produces selection pressure on 
the microbial environment and promotes 
proliferation of resistant strains with the 
potential to cause harm. The IPC component 
acknowledges the ability of microorganisms 
to spread between people and within the 
wider environment. 

We are nearing the end of the five-year 
AMR Action Plan (2017–2022)12 and progress 
has been poor.13 AMS has not been prior-
itised in our health system. In 2013, the 
Health Quality and Safety Commission 
(HQSC) published a scoping report that 
offered insight into what was needed to 
progress AMS in NZ.14 Key recommendations 
were to establish:

• National leadership and coordination 
of AMS activities

• National antimicrobial prescribing 
guidelines

• Quality improvement tools and 
measures 

In the near decade that has followed this 
report, none of these recommendations 
have been achieved.

We have fallen far behind Australia, 
which has well-established national lead-
ership, antimicrobial guidelines, auditing 
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Table 1: Summary of key AMS activities in NZ 2011–2021.a,b

Year Initiative Key papers Leadership  
organisations

2011 National community antimicrobial pre-
scribing guidance published 

bpacnz

2012 Healthcare Associated Infections Gover-
nance Group (HAIGG) established

MOH

Surgical Site Infection Improvement Pro-
gramme initiated

HQSC

2013 Five DHBs (Auckland, Canterbury, Capital 
and Coast, Counties-Manukau, Waitem-
atā) employed AMS pharmacists

DHB

Antimicrobial restrictions introduced into 
DHB hospitals

PHARMAC

Scoping report on AMS published14 HQSC

2014 Call to reduce antimicrobial use in NZ2 University

2015 Benchmarking comparison paper on the 
quantity of DHB inpatient antibiotic use 
(five DHBs)11

DHB

2016 Benchmarking paper on the quantity of 
community antibiotic use8

ESR

Example of professional organisation 
position statement on AMRc 22 

RACP

2017 NZ government committed to deliver on 
AMR through the NZ AMR Action Plan12

MOH, MPI

Health AMR Coordination (HARC) Group 
establishedd

MOH

NZ AMR Governance Group establishede MOH, MPI

Benchmarking paper on AMS practice in 
DHB hospitals19

DHB, MOH

https://bpac.org.nz/2017/abguide.aspx
https://bpac.org.nz/2017/abguide.aspx
https://www.health.govt.nz/about-ministry/leadership-ministry/expert-groups/healthcare-associated-infections-governance-group
https://www.health.govt.nz/about-ministry/leadership-ministry/expert-groups/healthcare-associated-infections-governance-group
https://www.hqsc.govt.nz/assets/Infection-Prevention/Surgical-Site-Infection-Surveillance/SSI-programme-info-sheet-Oct-2013.pdf
https://www.hqsc.govt.nz/assets/Infection-Prevention/Surgical-Site-Infection-Surveillance/SSI-programme-info-sheet-Oct-2013.pdf
https://pharmac.govt.nz/assets/notification-2013-05-17-section-h-rules-and-nppa-changes.pdf
https://pharmac.govt.nz/assets/notification-2013-05-17-section-h-rules-and-nppa-changes.pdf
https://www.health.govt.nz/system/files/documents/publications/nz-antimicrobial-resistance-action-plan-year-1-progress-report-sept-18.docx
https://www.health.govt.nz/system/files/documents/publications/nz-antimicrobial-resistance-action-plan-year-1-progress-report-sept-18.docx
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Year Initiative Key papers Leadership  
organisations

2018 Benchmarking paper of AMS practices in 
rural hospitals23

DHB, univer-
sity

Benchmarking paper on the impact of 
ethnicity on community antibiotic use24

DHB/bpacnz

Paper showing 95% of human antibacteri-
al dispensing is in the community9

DHB, univer-
sity,  
PHARMAC

First paper describing successful AMS 
initiative to promote oral rather than 
intravenous antimicrobial administration 
in DHB hospitals f 25

DHB

NZ AMR Action Plan progress report (year 1) 
published

MOH, MPI

2019 Paper describing a pharmacist-led peni-
cillin allergy de-labelling service in a DHB 
hospital26

DHB

Paper showing the impact of smartphone 
app on prescriber adherence to antibiotic 
guidelines27

DHB

2020 ACC scoping project for delivery of nation-
al antimicrobial guidance completed

ACC

National initiative for World Antimicrobial 
Awareness Week to improve indication 
documentation on antimicrobial prescrip-
tions 

DHB, NZ AMS/
Infection Phar-
macist Expert 
Group

Draft National Sepsis Action Plan released 
for consultationg

ACC, NZ Sepsis 
Trust

First published point prevalence survey of 
antimicrobial use in DHB inpatientsf 28

DHB

Paper exploring the feasibility of using an 
e-prescribing system to inform AMS ward 
rounds29

DHB, Univer-
sity

Paper exploring NZ nursing attitudes to 
antimicrobial prescribing30

University

Table 1: Summary of key AMS activities in NZ 2011–2021a,b (continued).

https://www.health.govt.nz/system/files/documents/publications/nz-antimicrobial-resistance-action-plan-year-1-progress-report-sept-18.pdf
https://urldefense.com/v3/__http:/www.psnz.org.nz/practice/antimicrobial__;!!NUwMCyKv!L9NHRC8loKbcn3O36T-bLbBOa6XW83dh24AKL8Ix2xdY0bYhcFaIYZ8NdOTEjTE89QYRf4Y$
https://urldefense.com/v3/__http:/www.psnz.org.nz/practice/antimicrobial__;!!NUwMCyKv!L9NHRC8loKbcn3O36T-bLbBOa6XW83dh24AKL8Ix2xdY0bYhcFaIYZ8NdOTEjTE89QYRf4Y$
https://www.sepsis.org.nz/action/
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Year Initiative Key papers Leadership  
organisations

2021 Office of Prime Minister’s Chief Science 
Advisor major project on Antimicrobial 
Resistance and Infectious Disease initiated

Office of the 
Prime Minis-
ter’s Chief Sci-
ence Advisor

NZ AMS/Infection Pharmacist Expert 
Group officially formed

DHB, PSNZ, 
NZHPA

AMS incorporated into new Health and 
Disability Services Standards16

MOH, Stan-
dards NZ

a. Community HealthPathways was initiated in Canterbury in 2008 and is now nationwide. It offers a unique platform to convey 
AMS information to community prescribers across NZ. Hospital HealthPathways was initiated in Canterbury in 2015 and is soon to 
be implemented in other sites in NZ. 
b. Hyperlinks accurate as of 12 August 2021. 
c. Other national organisations, such as New Zealand College of Public Health Medicine and Royal Society Te Apārangi, also have 
position statements on AMR/AMS
d. “to provide a forum in which government agencies and representative health professional bodies, agencies and organisations 
with a stake in AMR can share information and expertise, and coordinate activities.”
e. “to oversee and provide advice on implementation of the Action Plan, as well as alignment between the Ministry of Health and 
the Ministry for Primary Industries.”
f. Other DHB AMS groups had already undertaken this type of work without the visibility of formal publication.
g. This follows NZ’s obligations, as a member state of the World Health Assembly, to follow the recommendations within 
Resolution 70.7 relating to sepsis (includes AMS).
ACC – Accident Compensation Corporation; DHB – District health board; HQSC – Health Quality and Safety Commission; MPI – 
Ministry for Primary Industries; MOH – Ministry of Health; NZCPHM – NZ College of Public Health Medicine; NZHPA – NZ Hospital 
Pharmacists’ Association; PSNZ – Pharmaceutical Society of NZ; RACP – Royal Australasian College of Physicians.

Table 1: Summary of key AMS activities in NZ 2011–2021a,b (continued).

https://nzcphm.org.nz/Policy-Statements/10944/
https://www.royalsociety.org.nz/assets/documents/Antimicrobial-resistance-factsheet-May-2017.pdf
https://urldefense.com/v3/__https:/ddec1-0-en-ctp.trendmicro.com:443/wis/clicktime/v1/query?url=https*3a*2f*2furldefense.com*2fv3*2f*5f*5fhttps*3a*2fddec1*2d0*2den*2dctp.trendmicro.com*3a443*2fwis*2fclicktime*2fv1*2fquery*3furl*3dhttps*2a3a*2a2f*2a2fapps.who.int*2a2fgb*2a2febwha*2a2fpdf*2a5ffiles*2a2fWHA70*2a2fA70*2a5fR7*2a2den.pdf*26umid*3d4cd408a4*2da651*2d4418*2dafb2*2da83c9bdcf96c*26auth*3dbf59cb4520f38a31222422d8c17c158c7849ac86*2d36f3cbaf3b06b717b79a0fac4098f0cd62802a93*5f*5f*3bJSUlJSUlJSUlJSU*21*21NUwMCyKv*21Nf4T1LaiwKCNjlerXDjfDL7v3lilxSI5HZnZgTUd1P4BWxA3nGG02XY*2doup1s*2deyUDXJ7jA*24&umid=954f838f-4ae8-4d4e-b299-d29a082ffcd6&auth=bf59cb4520f38a31222422d8c17c158c7849ac86-9952bbafa1b5a925fabb796cf4c378a599cbe3a6__;JSUlJSUlJSUlJSUlJSUlJSUlJSUlJSUlJSUlJSUlJSUlJSUlJSUlJSUlJSUlJSUl!!NUwMCyKv!KOw1qjfCqvYn7s18YjtDGHzfiAuTqRSg48a45lyIE5hgEKIDKIq25BsPXY0mI6AYyho44Ks$
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tools and standards. In comparison, NZ 
has undertaken some AMS activities (Table 
1), but efforts remain fragmented, poorly 
coordinated and inadequate. In this view-
point we, as clinicians with expertise and/or 
concerns about AMS, offer our recommen-
dations (Table 2) on steps urgently needed 
to progress AMS in NZ. We have focused 
on human health but acknowledge that a 
broader One Health approach is needed 
to slow AMR. Our recommendations are 
not in any order, but we believe that early 
establishment of an overarching national 
expert group and independent centre for 
AMS (with adequate resourcing) is essential 
to lead and co-ordinate the other activities 
proposed. Our viewpoint was drafted (SG 
and ED) and reviewed (MT and SC) by a 
small group before seeking feedback from a 
wider collection of clinicians using targeted 
and snowball methods.

1. Establish a National AMS Expert Group 
(NAMSEG) to provide leadership and gover-
nance and set strategy for AMS. This should 
be established at the Ministry of Health 
(MOH) and accountable to the Direc-
tor-General of Health in parallel with the 
new National IPC Expert Group formed 
in response to the COVID-19 pandemic. 
Separate but overlapping membership 
between the AMS and IPC expert groups 
would recognise that these distinct disci-

plines share responsibility for slowing 
AMR. NAMSEG must focus specifically 
on AMS rather than AMR, and involve 
the right mix of expertise. We seek a real 
commitment from the MOH to adequately 
support NAMSEG—related groups such as 
the Healthcare Associated Infections Gover-
nance Group (established in 2012) and 
Health AMR Coordination Group (estab-
lished in 2017) have been disestablished 
and/or failed to function effectively through 
inadequate governmental leadership and 
support.

2. Establish a National Centre for AMS 
(NCAMS) to coordinate a national quality 
programme for antimicrobial use. The 
NCAMS should provide access to (and 
support use of) quality improvement tools 
(eg, auditing systems for between facility 
benchmarking), develop initiatives to 
improve antimicrobial use (including those 
involving consumers), monitor performance 
against quality markers, and establish 
clinical care standards with the oversight 
of NAMSEG. Establishment of a NCAMS is 
the most cost-effective way to coordinate 
and cohesively progress AMS operationally 
across the range of providers (eg, hospitals, 
aged care, general practice and independent 
prescribers) who will require varying 
support to implement effective AMS. The 
AMS scoping report14 suggested the MOH 

Table 2: Summary of key recommendations to progress human AMS in NZ.

1. Establish a National AMS Expert Group (NAMSEG) to provide leadership, governance and set strat-
egy for AMS.

2. Establish a National Centre for AMS (NCAMS) to coordinate a national quality programme for 
antimicrobial use.

3. Develop national standards for AMS for all NZ healthcare settings.
4. Develop, publish and maintain national antimicrobial prescribing guidelines that span the human 

healthcare continuum.
5. Review and improve the funding model for antimicrobial agents in NZ.
6. Increase AMS leadership and workforce to adequately cover all settings.
7. Standardise surveillance and reporting of antimicrobial usage data.
8. Facilitate a consistent approach to systems support for AMS.
9. Promote research to inform AMS relevant to the NZ healthcare system.
10. Ensure current and future healthcare workers are adequately educated about AMS, and strength-

en consumer resources.
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and/or HQSC as the logical leadership 
choice for AMS nationally. We agree that 
the leadership should sit with the MOH (via 
NAMSEG) but think that the NCAMS should 
be established as a new separate entity with 
independent ongoing funding. The presence 
of such an entity may have avoided years 
of unsuccessful negotiations between the 
MOH and the Australian National Centre for 
Antimicrobial Stewardship, which led to the 
regrettable decision to suspend access to the 
National Antimicrobial Prescribing Survey15 
for NZ users. In our view, the NCAMS should 
work in partnership with relevant national 
organisations (eg HQSC, PHARMAC) and 
professional bodies (eg, Royal NZ College 
of General Practitioners, NZ Austral-
asian Society for Infectious Diseases) to 
inform and facilitate national activities. 
Engagement with existing provider AMS 
committees (such as those currently in 
some of our public hospitals) is critical—
one model that could be dovetailed into our 
health reforms is to establish four regional 
AMS groups that work with the NCAMS, 
and facilitate regional cross-sector uptake. 
Engagement with Māori communities and 
iwi providers (including the Māori Health 
Authority when established) is essential to 
ensure equitable management of infection 
and antimicrobial use in line with our Te 
Tiriti o Waitangi responsibilities. Consumer 
engagement is needed and, as community 
antimicrobial use must be a focus, strong 
involvement of community clinicians within 
the NCAMS and NAMSEG is required. Figure 
1 depicts our proposed approach and the 
interplay between organisations.

3. Develop national standards for AMS for 
all NZ healthcare settings. The new Health 
and Disability Services Standard16 sets 
out the minimum AMS requirements that 
some service providers such as hospitals 
and aged residential care facilities must 
meet to be certified under the Health and 
Disability Services (Safety) Act 2001. This 
had the potential to be the single most 
important document to influence antimi-
crobial use in NZ. It is disappointing that no 
experts in AMS were formally involved in 
its development (despite both the NZ AMS/
Infection Pharmacist Expert Group and NZ 
Australasian Society for Infectious Diseases 
advocating for this). As this standard 
does not cover the full spectrum of health 

provision in NZ (eg, it does not directly 
impact general practitioners, dentists, 
independent midwives or community phar-
macists) and is limited in detail about what 
is required, we recommend that specific 
clinical care standards for AMS are created. 
These specifications for AMS should then 
also inform requirements of other certifi-
cation processes, such as that for general 
practice.

4. Develop, publish and maintain national 
antimicrobial prescribing guidelines that 
span the human healthcare continuum. 
NZ has a range of guidelines for antimi-
crobial use presented on different platforms 
(eg, mobile health apps, HealthPathways 
website) and originating from various 
sources, including district health boards 
(DHBs), bpacnz and individual organisa-
tions (eg, National Heart Foundation).17 

These often contain conflicting advice and 
invariably involve duplication of efforts 
in an already stretched health system. 
Development of national guidance under a 
collaborative model and with appropriate 
expertise would support equitable and 
responsible antimicrobial use. Comparison 
and benchmarking of guideline adherence 
would be facilitated, as seen in Australia via 
their National Antimicrobial Prescribing 
Survey.15 The Accident Compensation Corpo-
ration (ACC) has already undertaken scoping 
work to identify what is needed to deliver 
national antimicrobial guidance. We support 
progressing this initiative collaboratively 
with key stakeholders and, on completion, 
transfer of guideline governance and main-
tenance to the NCAMS.

5. Review and improve the funding model 
for antimicrobial agents in NZ. PHARMAC 
is in a unique position to influence anti-
microbial use via provision of a restrictive 
antimicrobial formulary, funding of agents 
that support AMS, and collaborative lead-
ership. We think PHARMAC should be 
empowered to act more assertively to 
support AMS beyond the soft wording in 
the AMR Action Plan12 that they should 
“continue to consider antimicrobial stew-
ardship under PHARMAC’s Factors for 
Considerations in antimicrobial funding 
decisions.” We think PHARMAC should be 
able to openly and explicitly prioritise AMS 
and actively seek out ways to support it. 
Strengthening community antimicrobial 
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Figure 1: Proposal for a national and regionally led structure for AMS in NZ. A model involving strong partnerships and engagement (healthcare provider and consumer) is essential. National 
organisations and professional bodies undertake AMS activities in line with both the National Centre for AMS (consistent messaging) and their individual functions, including direct engage-
ment with healthcare providers and consumers across NZ (blue arrow). Regional and local AMS leadership is also necessary to facilitate activities across the breadth of healthcare system.
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restrictions would be a good start. In DHB 
hospitals, agents like ciprofloxacin and 
clindamycin require Infectious Diseases 
or Clinical Microbiology approval unless 
prescribed in accordance with a DHB 
guideline. In the community, access is 
unimpeded. This lack of alignment makes 
little sense. We favour funding of agents 
like ciprofloxacin and clindamycin only if 
certain patient, infection and/or organism 
criteria are met. This method has reduced 
quinolone use in Australia, with measurable 
effects on AMR.18 We are not clear why this 
could not be implemented in our community 
via an electronic approval system akin to 
our existing “Special Authority” approach. 
Due to the low antimicrobial purchase 
costs in NZ, alternative prohibitive barriers 
should be explored to prevent a workaround 
with non-subsidised prescriptions.

We think PHARMAC should commit to 
timely funding of “new” (often already 
well-established in clinical practice inter-
nationally) antimicrobial agents to support 
AMS. Funding of new agents in NZ is a 
lengthy process that relates poorly to the 
urgent demands seen with evolving AMR. 
For example, a 2018 clinician submission 
for restricted hospital access to ceftazi-
dime-avibactam, a critical medicine for 
treatment of CPE infections, has still not 
been approved despite a positive review 
from PHARMAC’s clinical advisors (Phar-
macology and Therapeutics Advisory 
Committee Anti-Infective sub-committee). 
Community funding of a modified-release 
nitrofurantoin preparation, a positive step 
for AMS, took over five years to be realised. 
Oral fosfomycin is inequitably funded for 
community patients by some DHBs to avoid 
hospital admissions due to cystitis caused 
by ESBL-E. Failure to fund oral fosfomycin 
will likely increase the use of agents that 
are broader spectrum or more toxic, and 
inflate healthcare costs and harms. The 
traditional PHARMAC model of assessment 
and tender has provided NZ with a robust 
and cost-effective platform to access medi-
cines. However, we propose that their 
process for assessment of antimicrobial 
agents is reviewed to ensure it matches 
pace with AMR. 

Novel approaches are needed. It could 
be that all antimicrobial-related funding 
decisions, including restrictions and prior-

itisations, are made by NAMSEG with 
PHARMAC moving more into an effector 
rather than a decision-making role. Estab-
lishment of an independent national list 
of antimicrobial restrictions could leave 
PHARMAC responsible for implemen-
tation in the public sector while the private 
sector could be addressed by including the 
requirement to comply with these restric-
tions in a clinical care standard.

6. Increase AMS leadership and workforce 
to adequately cover all settings. Current 
funded resource for AMS fails to meet 
Australian recommendations for AMS 
pharmacist and medical resource in all 
but one DHB.19 Of particular concern is the 
virtual absence of AMS resource in primary 
care and in remote and rural settings, 
especially for those serving large Māori 
populations, who disproportionately suffer 
infection, AMR and subsequent challenges 
for AMS. NAMSEG must set a minimum 
requirement for AMS resourcing in order 
to deliver the quality improvements 
required. This should take into account all 
healthcare settings and be appropriate for 
the regional and local governance arrange-
ments developed through the incoming 
Crown entity Health NZ. We have described 
a national leadership model via NAMSEG 
and NCAMS, but local engagement and 
leadership is also necessary with a multi-
disciplinary approach encompassing 
and supporting the available workforce 
(eg, primary care pharmacists, nurses, 
community laboratory microbiologists, 
and scientists). A starting point might be 
to define an AMS role for pharmacists in 
general practice. Standards, training and 
support for this could be developed via the 
NCAMS, with peer support via the NZ AMS/
Infection Pharmacist Expert Group.

7. Standardise surveillance and reporting 
of antimicrobial usage data. The quality and 
quantity of antimicrobial use in all sectors 
should be reviewed and reported regularly. 
A standardised approach across NZ would 
help with assessing antimicrobial usage for 
ongoing evaluation and feedback to services 
and prescribers, as well as benchmarking. 
We propose that this is a task for the NCAMS 
to coordinate and recommend that all AMS 
programmes are required to participate. The 
NCAMS should provide the tools and mech-
anisms for data collection and analysis, and 
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the findings should be made freely available 
to the public. Standardisation of infectious 
diseases and antimicrobial susceptibility 
surveillance, together with appropriate 
reporting to AMS groups, is also needed to 
inform AMS efforts.

8. Facilitate a consistent approach to 
systems support for AMS. The NCAMS 
should be involved in discussions around 
national information-technology solutions 
to ensure standardisation of access and 
that systems that can help promote AMS 
are prioritised. AMS functionality should 
be incorporated into electronic prescribing 
and administration software, including 
strategies to promote guideline adherence 
and appropriate pathogen directed de-es-
calation. Vendors can be encouraged to 
promote AMS through introduction of 
additional legislative or funding require-
ments such as a need to document the 
indication and a review or stop date for 
antimicrobial use within the prescription. 
These measures would streamline efforts 
to review the appropriateness of antimi-
crobial use. 

9. Promote research to inform AMS 
relevant to the NZ healthcare system. Key 
research includes understanding consumers’ 
perspectives and behaviours related to 
antimicrobial use, evaluating equity issues, 
and understanding the pathways to facil-
itate judicious antimicrobial use among 
all professions, including medical doctors, 
nurses, pharmacists, dentists, midwives 
and optometrists. We propose the creation 
of specific AMS funding streams from the 
Health Research Council and encourage 
other research funders such as PHARMAC 
to also prioritise funding of AMS research. 
We further suggest that larger (eg, 
national, regional or public hospital) AMS 
programmes should include research as a 
key component.

10. Ensure current and future healthcare 
workers are adequately educated about 
AMS and strengthen consumer resources. 
There should be consistent, up-to-date, 
expert-led AMS (along with AMR and IPC) 
teaching in all undergraduate healthcare 
programmes throughout NZ. Additionally, 
all healthcare workers involved with anti-
microbial use should be required to learn 
regularly about AMS as a core continuing 
education requirement. Educational institu-

tions and professional organisations should 
be supported in providing suitable AMS 
teaching materials. Consistent educational 
messaging from national organisations (eg, 
HQSC, PHARMAC) is important and could 
be facilitated through partnership with the 
NCAMS and relevant professional bodies.

We have outlined a starting point for 
progressing AMS in human health in NZ. 
It undoubtedly needs a centralised coor-
dinated response with adequate funding 
and commitment from the government. 
The health reforms, with establishment of 
Health NZ and the Māori Health Authority, 
provide an opportunity to incorporate our 
recommendations with strong focuses on 
community antimicrobial use and weaving 
our Te Tiriti o Waitangi responsibilities 
throughout. Improved efficiency through 
reduced fragmentation and duplication 
of AMS activities should offset at least 
some of the initial costs of the suggested 
changes and reduce the devastating health 
and economic consequences of AMR. We 
should evaluate overseas AMS models (such 
as that of the highly successful national 
Swedish programme20) for applicability in 
NZ, but must be clear to tailor these, using 
additional research if necessary, to the 
broader interconnected issues of our own 
infectious diseases challenges and health 
inequities. NZ has high levels of some 
infections, disparities in access and utili-
sation of healthcare, and high morbidity 
and mortality from common antimicrobi-
al-susceptible infections and sequelae such 
as S. aureus sepsis and rheumatic fever. It is 
promising that the Office of the Prime Minis-
ter’s Chief Science Advisor is undertaking a 
major project on AMR and infectious disease 
in 2021.21 Without a commitment to action 
from the government and its ministries, the 
threat to life in NZ from AMR will relent-
lessly increase. AMS must be prioritised and 
developed in order to lessen the impact on 
our people.

Definitions
Antimicrobial resistance (AMR) refers to 

developed resistance of a microorganism 
(bacterium, virus, fungus or parasite) to an 
antimicrobial agent that it was originally 
susceptible to.  AMR occurs naturally, but is 
facilitated by antimicrobial use, and inade-
quate infection prevention and control.  
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Antimicrobial stewardship (AMS) aims to 
optimise the use of antimicrobial agents 
in the prevention and treatment of infec-
tions, and minimise the potential harms 
that may result from their use including 
antimicrobial resistance, adverse drug 
reactions and excessive healthcare costs. 
An AMS programme includes governance, 
surveillance of the quantity and quality of 
antimicrobial use, education and training, 

and implementation of quality improvement 
initiatives.  

Infection prevention and control (IPC) 
aims to actively monitor, identify and 
prevent spread of infections to reduce harm 
to patients and health workers. An IPC 
programme includes governance, education 
and training, policies and procedures, 
surveillance of infection, and management 
of the environment.
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Whakarongorau Aotearoa: 
insight into the delivery 

of New Zealand’s national 
telehealth services

Fiona Pienaar, Matt Wright, Robin Cooper, Kristin Good, Andrew Slater

ABSTRACT
Whakarongorau Aotearoa/New Zealand Telehealth Services, formerly known as Homecare Medical, is New 
Zealand’s largest digital healthcare service. It originated as a house call doctor service about 20 years ago 
and now delivers free 24/7 telehealth services to the New Zealand public 365 days a year. Whakarongorau 
Aotearoa changed its name in April 2021 to reflect the growing kaupapa and was gifted this whakataukī: 
He reo mārohirohi ka taringa rongohia—A brave voice deserves a listening ear. This viewpoint sets out to 
address a number of public and professional misconceptions about Whakarongorau Aotearoa and provide 
a more detailed description of the depth, breadth and complexity of the organisation, how it is structured, 
the range of services available to the public and its clinical governance, leadership and oversight.

Whakarongorau Aotearoa/New 
Zealand Telehealth Services (Wha-
karongorau Aotearoa) responded 

to more than 1.2 million contacts during 
the 2020 calendar year (an increase of 41% 
on the previous year) and connected with 
more than 790,000 individual people across 
Aotearoa, approximately 1 in 6.5 New Zea-
landers. Between June and December 2020, 
COVID-19-specific contacts made up around 
154,000 calls (inbound only) of the 2020 
total. Excluding COVID-19 contacts, there 
was an overall increase of 23% on the 2019 
calendar year.

Telehealth has been around for decades, 
but since the onset of the pandemic in early 
2020, there has been a rapid global adoption 
and escalation of telehealth services. During 
this time, Whakarongorau Aotearoa has been 
able to build on the fact that the organisation 
has been growing, learning, adapting and 
innovating in the telehealth field since 2015. 
In New Zealand, Whakarongorau Aotearoa is 
the only organisation that has developed and 
integrated the triage of physical and mental 
health presentations to any degree, with the 
ability to warm-transfer people who call 
about physical symptoms over to the various 
mental health services and vice versa. Across 
New Zealand, telehealth is increasingly 

embedded in the health sector. For example, 
some PHOs run their own telehealth services; 
GP practices provide virtual services; and the 
NZ Telehealth Forum and Resource Centre, 
and the leadership group for Ministry of 
Health-level governance, promote implemen-
tation and support providers.

Whakarongorau 
Aotearoa origins 

and structure
There is sometimes confusion about who 

owns Whakarongorau Aotearoa, where it 
receives funding from and what type of 
organisation it is.

Whakarongorau Aotearoa is a social 
enterprise focusing on commercial methods 
to provide a wide range of digital tele-
health services for the benefit of the public’s 
emotional and physical wellbeing. 

Whakarongorau Aotearoa in its current 
form was established in November 2015 
when it was contracted to provide the 
New Zealand National Telehealth Service 
(NTS), bringing together a range of pre-ex-
isting telehealth services under a 10-year 
contract. The NTS contract is co-funded 
by the Ministry of Health, the Accident 
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Compensation Corporation (ACC), Te Hiringa 
Hauora/Health Promotion Agency, Ministry 
of Social Development (MSD) and the 
Department of Corrections. It is governed by 
the Service Improvement Board (SIB), who 
focus on service quality and development of 
new services. The SIB includes representa-
tives from several government agencies and 
Whakarongorau Aotearoa representatives.

As a social enterprise, Whakarongorau 
Aotearoa has its own board of directors (the 
Board) and a Clinical Governance Committee 
(CGC) that has been a sub-committee of the 
Board since inception. The CGC includes 
specialists and experts in general medicine, 
emergency medicine, public health, mental 
health and addiction and senior general 
practitioners, which also includes the five 
clinical leads of Whakarongorau Aotearoa. 
The CGC meet quarterly to review papers 
and assess the performance of each clinical 
service. They are asked to give clinical and 
governance input to key decisions. 

Historically, the CGC has signed-off on the 
setting up of the structure of the clinical 
leads and teams; the development of policies 
and procedures to provide effective and safe 
clinical oversight; and the refinement of 
effective governance. Specific developments 
may undergo greater scrutiny, with recent 
examples being a review of abdominal pain 
triaging and the adoption, advancement 
and evaluation of image upload to assist 
with effective triaging. Manuscripts for peer 
reviewed publication are currently being 
prepared for these to further broaden other 
healthcare professionals’ understanding of 
the system improvements Whakarongorau 
Aotearoa are aiming to achieve.

There might be a public perception that 
Whakarongorau Aotearoa is primarily 
Healthline and, during the pandemic, the 
COVID-19 Healthline. 

Under the National Telehealth Service 
contract, Whakarongorau Aotearoa delivers 
a range of free physical and mental health 
and addiction advice, support, clinical 
triage and information services for the New 
Zealand public. They do this across a range 
of channels (including phone, webchat, 
image upload, text and email), 24/7 and 
365 days a year. The organisation also 
responds to local and national health emer-
gencies by providing virtual support, with 
the COVID-19 response being the largest 
example of this. 

Independently of their NTS contract, 
Whakarongorau Aotearoa also runs tele-
health services such as Safe to Talk (the 
national sexual harm helpline), Puāwaitanga 
(fully funded individual phone and online 
counselling sessions provided to people 
referred by GPs, public health organisa-
tions (PHOs), district health boards (DHBs) 
and universities) and GP After Hours 
(clinical support for general practices after 
hours), as well as support for the National 
Bowel Screening Programme Coordination 
Centre and the National Cervical Screening 
Programme Coordination Centre. These 
are variously funded by PHOs, DHBs and 
government ministries.

Although Healthline (the primary triage 
line provider), ambulance secondary triage 
and GP After Hours make up approxi-
mately 50% of all Whakarongorau Aotearoa 
service user interactions, there are an equal 
number of interactions spread across the 
multiple telehealth channels that the public 
can access, including a wide range of health 
and mental health and addictions support 
and advice services.

Whakarongorau 
Aotearoa services

Whakarongorau Aotearoa delivers a range 
of health and mental health-related services, 
including Healthline, Puāwaitanga, Poisons 
Advice, Alcohol Drug Helpline, ambulance 
secondary triage, Immunisation Advice, GP 
After Hours and others, as well as support 
for bowel and cervical screening services, as 
detailed in Table 1.

Whakarongorau Aotearoa currently 
manages COVID-19 Healthline, which 
provides the public with health advice about 
testing, isolation and other relevant infor-
mation. This service also has a welfare team 
that make outbound calls checking regularly 
on the wellbeing of people in self-isolation 
or those in the community who may need 
testing or need to isolate. Wait times for 
COVID-19 Healthline support have fluctuated 
at times, according to unfolding situations 
in the community and the time it may take 
to get the additional staff in place when call 
volumes peak unexpectedly. However, in 
most circumstances, wait times have been 
kept manageable. Callers are always advised 
in initial automated messages to call 111 in 
the event of an emergency.
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Table 1: Service schedule. 

Service Team Description Channels

Health services

Healthline General nursing Health triage, advice and information
0800 611 116
www.healthline.govt.nz

GP After Hours General nursing
Health triage, advice and information 
for contracted general practices

Phone only

Immunisation 
Advice

General nursing
Immunisation advice provided to the 
public in partnership with the Immu-
nisation Advisory Centre (IMAC)

0800 IMMUNE
www.immune.org.nz

Live Kidney 
Donation

General nursing
A “front door” for people enquiring 
about being a kidney donor

0800 LIVE DONOR

The Diver 
Emergency 
Service (DES)

General nursing

Advice on diving related incidents, 
accidents or injuries, including the 
emergency management of decom-
pression illness

0800 4 DES 111

Emergency 
Triage

Emergency nursing 
team

Clinical telephone assessments by 
registered nurses for low-acuity 111 
calls to St John and Wellington Free 
Ambulance

111 calls to St John and  
Wellington Free  
Ambulance

Poisons Advice
Poisons information 
officers

Poisons advice delivered through the 
National Poisons Centre

0800 POISON
www.poisons.co.nz

COVID-19 
Healthline

Service and support 
advisers

Non-clinical and clinical advisers 
support the national COVID-19 infor-
mation line 

0800 358 5453

COVID Welfare
Service and support 
advisers

Non-clinical team provide outbound 
compliance and welfare contacts to 
those in COVID isolation

Outbound only

COVID  
Vaccination
Healthline

Service and support 
advisers

Non-clinical team provide informa-
tion and follow-up for those invited 
to participate in the COVID vaccina-
tion programme

0800 282 926 

http://www.healthline.govt.nz
http://www.immune.org.nz
http://www.poisons.co.nz
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Service Team Description Channels

Mental health and addiction services

1737 Need to 
Talk?

Mental health and 
addiction support 
specialists

Front door for anyone dealing with 
stress, anxiety and depression, or 
just a need to talk to access support 
from a trained counsellor

Call or text 1737 
www.1737.org.nz

Depression 
Helpline

Mental health and 
addiction support 
specialists

Support tools and information for 
emotional and psychological issues 

0800 111 757 
Text 4202
www.depression.org.nz

Alcohol Drug 
Helpline

Mental health and 
addiction support 
specialists

Advice, information and support 
about drinking or other drug use 

0800 787 797
Text 8681  
www.alcoholdrughelp.org.nz

Gambling 
Helpline

Mental Health and 
addiction support 
specialists

Support for those worried about 
gambling or the gambling of others 

0800 654 655
Text 8006  
www.gamblinghelpline.co.nz

1737 Peer 
Support 

Lived experience 
peer support spe-
cialists

Support for anyone dealing with 
stress, anxiety or depression, or just 
a need to talk to someone who has 
had a similar experience

Access through 1737 helpline

The Lowdown
Mental health and 
addiction support 
specialists

Support to help young people recog-
nise and understand depression or 
anxiety 

www.thelowdown.co.nz 
Text 5626

Early Mental 
Health Re-
sponse

Mental health and 
addiction nursing

Support for people in social and psy-
chological distress who call 111 for 
the police or an ambulance. Includes 
expert advice line supporting the 
mental health workforce

111 Calls

Mental Health 
After Hours

Mental health and 
addiction nursing

Mental health triage, support and 
advice for contracted district health 
boards 

Phone only

Puāwaitanga
Mental health and 
addiction support 
specialists

Individual phone and virtual coun-
selling for those struggling but who 
face challenges accessing traditional 
counselling

Phone, web and app by 
referral 

Whītiki Tauā
Lived experience 
support advisers

Virtual mentoring for the Ministry of 
Social Development’s Mana in Mahi 
participants who may need some ex-
tra support to reach their work goals

By referral

RecoveRing
Mental health and 
addiction support 
specialists

Support for offenders and prisoners 
(and their whānau who are helping 
them) regarding alcohol or drug use 

0800 678 789

Table 1: Service schedule (continued). 

http://www.1737.org.nz
http://www.depression.org.nz
http://www.alcoholdrughelp.org.nz
http://www.gamblinghelpline.co.nz
http://www.thelowdown.co.nz


133

VIeWPoInt

NZMJ 22 October 2021, Vol 134 No 1544
ISSN 1175-8716   © NZMA
www.nzma.org.nz/journal

Service Team Description Channels

Social health

Safe to Talk
Sexual harm profes-
sionals

Support and advice for those affect-
ed by sexual harm

0800 044 334 or Text 4334
www.safetotalk.nz

Family violence 
services

Family violence sup-
port specialists

Support and advice for those affect-
ed by family violence. This includes 
the Shine Domestic Abuse Help-
line and webchat, Family Violence 
Information Line, Family Services 
Directory and the Women’s Refuge 
webchat

0508 744 633 and webchat
0800 456 450 
0800 211 211

Integrated  
Safety  
Response

Family violence sup-
port specialists

An outbound calling service oper-
ating as a pilot in the Waikato, pro-
viding proactive follow-up to people 
who have interaction with Police 
and are suspected to be involved in 
family violence

Police Referral

Elder Abuse Re-
sponse Service

Mental health sup-
port specialists

Advice, information, and support 
about elder abuse 

0800 EA NOT OK

Population health

Quitline
Service and support 
advisers

Support for those who want to quit 
smoking and stay quit

0800 778 778 Text 4006
www.quit.org.nz 

National Bowel 
Screening 
Programme 
Coordination 
Centre

Service and support 
advisers

Manage the database and distri-
bution of invitations for the pro-
gramme, providing test kits to par-
ticipants, and ensuring that general 
practitioners receive their patient’s 
test results

Outbound

National Cervi-
cal Screening 
Programme 
Coordination 
Centre

Service and support 
advisers

Manage correspondence to women, 
answering questions from the public 
as well as liaising with the regional 
centres, smear takers, laboratories, 
specialists and district health boards 
about the people they serve

Outbound

Kupe Digital services

Online decision support tool to help 
men and their whānau understand 
more about prostate cancer and to 
decide if they should see their doctor 
to get tested 

www.kupe.net.nz

Table 1: Service schedule (continued). 

http://www.safetotalk.nz
http://www.quit.org.nz
http://www.kupe.net.nz
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The COVID Vaccination Healthline team 
provide information and make bookings for 
members of the public to be vaccinated. The 
team also make outbound calls to encourage 
people who have not yet been vaccinated to 
take that step. 

There are robust and continual quality 
review processes across all health and 
mental health services. For example, on 
the COVID-19 Healthline, advisers and 
clinicians have a live call review with super-
visors twice per shift. Clinical development 
managers, who are also reviewers, have 
oversight of quality and the whole process is 
also regularly moderated at various levels.

The workforce
Another common misconception is that 

the organisation is primarily staffed by 
nurses at the end of their careers—that is, 
the “twilight years.” 

In practice, the Whakarongorau Aotearoa 
team includes registered nurses, mental 
health nurses, psychologists, psychother-
apists, psychiatrists, counsellors, doctors, 
poisons officers, advisers, paramedics, 
sexual harm professionals, screening coor-
dinators and emergency triage nurses who 
work from contact centres in Auckland, 
Wellington and Christchurch and from 
their homes in almost all regions of New 
Zealand. Whakarongorau Aotearoa also 
works with Māori and Pasifika partner call 
centres.

The team is widely diverse, both in terms 
of culture and ethnicity. In some services, 
for example Puāwaitanga, service users 
can peruse the profiles of the clinical team 
and choose which professional they want to 
engage with; their decisions may be based 
on gender, language, culture, ethnicity, 
sexuality, impairment or other character-
istics. In other services, such as the bowel 
and cervical cancer screening coordination 
centres, service users are contacted by 
a staff member who best matches their 
ethnicity, language and gender. Given the 
number and range of telehealth services that 
people can connect with, and the different 
skillsets and professional requirements 
associated with each, there is extensive 
diversity of professional experience in the 
team. This is evidenced in an ability to 
warm-transfer service users to the relevant 
Whakarongorau Aotearoa services or 

recommend contact from a staff member 
with specialised expertise.

Managing periods 
of high demand

Some may assume that Whakarongorau 
Aotearoa takes on more work than it can 
handle. However,  the organisation has the 
ability to scale rapidly.

For periods of increased need for public 
health and wellbeing support and advice 
(eg, the Christchurch mosque attacks and 
the COVID-19 pandemic), Whakaron-
gorau Aotearoa has developed specialised 
processes to augment their workforce 
quickly, enabling the service to meet esca-
lating demand from the public and support 
for the national health system. For example, 
there were 350 frontline staff pre-COVID-19, 
and by July 2021, this number had increased 
to approximately 800 frontline employees. 
In the event of a significant surge in 
demand, the organisation has the structure 
in place to escalate the number of frontline 
staff to over 4,000, which includes engaging 
additional health and mental health 
professionals to offer clinical support and 
partnering with other organisations whose 
staff are trained to provide information 
to the public. More recently, the COVID-19 
vaccination programme has seen up to 
1,800 additional COVID-19 frontline staff 
employed to manage the vaccination infor-
mation and booking process.

Healthline
Healthline is staffed by an experienced 

team of nurses. More recently, paramedics 
have also been employed at Healthline (as 
well as in the Emergency Triage team) and 
have performed excellently in this role. In 
every DHB region across the country, many 
of the Healthline clinicians work from home 
while the rest of the team of clinicians work 
from one of the organisation’s call centres.

Call rates are higher at night-time, over 
weekends and on public holidays, when 
other primary care services may be closed. 
An increase in calls to Whakarongorau 
Aotearoa is closely mirrored by a decrease 
in calls to urgent care and general practi-
tioners, particularly in situations where 
services are not available or have switched 
to virtual.
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Numbers can fluctuate substantially when 
there is a community health concern, as 
seen during the COVID-19 national lockdown 
in early 2020, when calls to Healthline 
escalated from 37,413 in February 2020 to 
73,665 in March. In April 2020 the dedi-
cated COVID-19 Healthline service was 
established.

There was a total of 610,797 calls to 
the general Healthline and the dedicated 
COVID-19 Healthline services in the 2020 
calendar year, an average of 1,673 per day 
and an increase of 70% compared with 2019. 
Excluding COVID-19-related calls, there was 
an underlying 9% increase in Healthline call 
volumes.

Supporting the Healthline and COVID-19 
Healthline nurses and paramedics is a 
team of service and supporting advisers 
(SASAs) who do not have professional 
clinical backgrounds but are trained to use 
the basic package of a decision support 
tool to provide an initial triage and thereby 
shorten the waiting times for service users. 
In addition, a small number of final year 
medical or paramedic students (SASA-Ts) 
also provide support with the initial triage 
process, gaining exposure to telehealth, 
Healthline and the wider Whakarongorau 
Aotearoa system before they graduate as 
professionals. As well as the nurses, para-
medics, SASAs and SASA-Ts, each shift has a 
senior nurse who provides clinical advice, 
support and supervision to the staff on 
duty. 

There has been some public perception 
that nurses that work at Healthline answer 
the calls without support and default to 
sending the patient to hospital if they 
are at all worried by their symptoms. In 
reality, nurses and paramedic staff use 
training, clinical experience, resources 
and Odyssey, an internationally accredited 
decision support tool from the UK, to 
guide their decisions in the provision of a 
high standard of clinical care and triage. 
Whakarongorau Aotearoa clinical leads 
support the decision-making processes and 
regularly update the algorithms. Across 
the service, fewer than 4.5% of callers per 
day are diverted to ambulance services and 
roughly 9% are referred to an emergency 
department.

Emergency Triage 
(ambulance 

secondary triage)
When low acuity 111 calls come into 

St John or Wellington Free Ambulance 
services, they are put on a queue for 
secondary triage by a nurse or paramedic 
from Whakarongorau Aotearoa’s Emergency 
Triage service. On average, Whakarongorau 
Aotearoa clinician’s triage over 4,000 service 
users per month, of whom an average of 
50% do not then require an ambulance. 

GP After Hours 
service

Over 60% of general practices in New 
Zealand use GP After Hours, the after-hours 
(or anytime phone diversion) services 
provided by Whakarongorau Aotearoa, 
which supports practices from the Far North 
through to Southland that cover approxi-
mately 80% of the New Zealand population.

The clinicians that answer Healthline 
calls also provide the GP After Hours 
service. They answer calls in the name of 
each general practice and apply tele-triage 
protocols customised to the requirements of 
each practice while still using the decision 
support tools. This is followed-up with 
consult notes sent to the service user’s 
general practitioner unless they opt out of 
this aspect of the process.

PlunketLine 
PlunketLine is contracted by the Ministry 

of Health to provide Well Child services and 
partners with Whakarongorau Aotearoa to 
enable their nurses to provide Healthline 
services to unwell children. This ensures 
that service users who call PlunketLine 
receive a seamless, appropriate and safe 
service. PlunketLine nurses are fully trained 
in the use of Whakarongorau Aotearoa 
systems and processes, and in times of high 
demand can support Healthline by picking 
up calls regarding children.

Decision support tools
Whakarongorau Aotearoa uses a number 

of different decision and assessment support 
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tools, including Odyssey, the clinical decision 
support tool used by SASAs, SASA-Ts, 
paramedics and nurses. Most callers to 
Healthline, Emergency Triage (secondary 
triage), GP After Hours and PlunketLine will 
have an Odyssey triage performed on them. 
Other decision and assessment support 
tools used in Whakarongorau Aotearoa are 
Atlantis, the UK Mental Health Triage Scale 
and the Duke Health Profile Assessment tool. 

The Whakarongorau 
Aotearoa Board and 

executive team
The Board meets 11 times per year and 

is made up of seven directors. There is 
always at least one clinician and one char-
tered accountant included on the Board. 
The other directors are appointed based on 
industry and sector experience and gover-
nance leadership. The Board is responsible 
for overseeing financial performance, 
risk, health and safety, strategy and the 
appointment of a chief executive officer 
(CEO). The CEO leads a team of senior 
managers who, as a group, hold a wealth 
of clinical, health sector, commercial and 
project management experience. 

Future directions
Whakarongorau Aotearoa delivers a wide 

range of telehealth services to the public 
with the aim of supporting the people of 
Aotearoa New Zealand to stay well and 
connecting them seamlessly with care and 
support when they need it. 

Over the past five years, the organisation 
has gathered a wealth of data, insight and 
understanding around the health and 
mental health challenges for which the 

public seeks advice and support. This has 
resulted in ever-evolving developments 
in the provision of national telehealth 
services. In particular, the past year of 
COVID-19-related challenges has brought 
opportunities for growth and previously 
unseen preparedness in the delivery of tele-
health services. 

Moving forward, Whakarongorau 
Aotearoa continues to focus on integrating 
with the New Zealand health system 
(including primary care and hospitals) 
and striving to provide levels of increas-
ingly seamless national population health 
support. Improving healthcare profes-
sionals’ awareness and understanding of 
the wide range of Whakarongorau Aotearoa 
telehealth services, including training and 
resources, will support that integration and 
contribute to the delivery of “best practice” 
in the national health service. In addition, 
the intern or observership opportunities 
that Whakarongorau Aotearoa offers to 
those in their clinical training years, and 
those already in practice who are inter-
ested in a more practical understanding 
of Telehealth, opens the door for profes-
sionals to learn about telehealth first-hand. 
Whakarongorau Aotearoa is also exploring 
avenues to further share its skills and 
resources and contribute to a qualification 
in telehealth for the national improvement 
of care.

Whakarongorau Aotearoa is a health 
organisation that is part of the tapestry 
of the New Zealand healthcare system. 
Although not widely known, it is already 
reaching more citizens than most others. 
It plans to continue to improve on its 
service delivery and reach and ensure that 
everyone is aware they have access to infor-
mation and support when they need it.
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Prevention is better than  
a cure: we can do better  
in skin cancer control  

in New Zealand!
Bronwen M McNoe

Every day more than 250 New Zea-
landers are told that they have a skin 
cancer, and each week about ten die as 

a result.1,2 Urgent societal efforts are needed 
to curb this epidemic of the most preva-
lent cancer in Aotearoa New Zealand.3 The 
2,500 annual melanoma diagnoses are only 
the deadliest tip of an iceberg2 otherwise 
swamped by more than 90,000 keratinocytic 
cancer diagnoses.1 The sheer volume of ke-
ratinocytic cancer diagnoses means they are 
not routinely recorded in the New Zealand 
Cancer Registry’s statistics.

Although most skin cancers can be effec-
tively treated if detected early, the cost is 
staggering. In Australia, a very conservative 
(and now outdated) estimate of the cost of 
treatment for melanoma and keratinocytic 
cancer was $900 million per year.4,5 As New 
Zealand has similar rates of skin cancer to 
Australia, a rough estimate, adjusted for 
population size, would suggest that the 
treatment cost in New Zealand is likely to be 
in the vicinity of $180 million. The overall 
economic burden of skin cancer treatment 
will likely continue to escalate because 
of our ageing population, poor past sun 
protection behaviour and the development 
of expensive immunotherapies to treat 
advanced stage melanoma. 

The funding and implementation of 
evidence-based primary prevention 
strategies has been largely neglected by 
government. For example, Te Hiringa 
Hauora/Health Promotion Agency (HPA), 
which is tasked with promoting health 
and wellbeing, had an annual budget for 
the 2020/2021 financial year of $500,000 
(including salaries) for addressing skin 
cancer control.6 When this token investment 

in primary prevention is contrasted with the 
annual cost of skin cancer treatment, the 
lack of importance placed on skin cancer 
prevention in New Zealand is highlighted, 
especially when the high preventability 
of the disease is taken into account. There 
is a need for an official acknowledgement 
that, in addition to the personal costs for 
affected individuals, the high incidence of 
skin cancer has critical economic impli-
cations for our public health system, and 
in the long term, the costs of treating this 
highly preventable cancer could be used 
elsewhere. 

The implementation of primary 
prevention strategies has enormous 
potential to reduce the human and 
treatment burden of skin cancers for future 
generations. There is consensus that skin 
cancer usually arises as a result of cellular 
DNA damage triggered by exposure to 
ultraviolet radiation (UVR).7 The intent of 
primary prevention is to avoid the onset 
of skin cancer development by reducing 
excessive exposure to UVR, the main poten-
tially modifiable risk factor. In contrast to 
many other cancers, more than 90% of skin 
cancers are thought to be avoidable through 
primary prevention.7 Most New Zealanders 
already understand that too much sun 
exposure is a risk for skin cancer and, at 
least in general terms, know how to prevent 
it. However, knowledge alone is often not 
sufficient to change behaviours. In 2018, 
nearly half of New Zealanders reported 
having been sunburnt in the past summer.8 
Sunburn is a known modifiable risk factor 
for cellular DNA damage of the skin.9

Investment in skin cancer prevention 
provides excellent value for money. 
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Economic modelling in Australia 
demonstrates that $1 invested in their 
comprehensive SunSmart programme yields 
a $2.32 return.10 In order to achieve similar 
returns and prevent skin cancer in New 
Zealand, sustained investment is required 
at both a governmental and societal level. 
It will take long-term action to impact 
morbidity and mortality rates. In Australia, 
it took over 30 years of investment in the 
comprehensive SunSmart programme 
before a decline was observed in the rate of 
skin cancers among the younger age groups, 
who have benefited from the SunSmart 
programme from the start of their lives.11

Past efforts in the primary prevention 
of skin cancer in New Zealand have 
emphasised the importance of exercising 
individual responsibility to use personal 
sun protection to reduce exposure to UVR. 
However, achieving sustained individual 
behaviour change in any area is exceedingly 
difficult, and sun protection is no exception. 
This approach also requires the use of 
sustained “reminders” through widespread 
public education campaigns, but there 
has not been a national campaign in New 
Zealand for over a decade. Coupled with this 
is that exposure to UVR, in some settings, 
may not be under individual control (eg, 
while at work). 

Rather than focusing solely on indi-
vidual behaviour change, it makes more 
sense to build healthy public policy and 
implement structural changes that create 
supportive environments. This should apply 
to all sectors of our community, including 
educational institutions, workplaces, sport 
and recreational facilities and public 
spaces where outdoor activities occur. Sun 
protection policies, procedures and practices 
should be mandated and, where necessary, 
legislation should be strengthened.

Legislative changes
Examples of healthy public policy changes 

include legislation to ensure that UVR is 
systematically recognised as a workplace 
hazard requiring mitigation, testing and 
correctly labelling sunscreens and removing 
solariums from our community.

Worksafe has acknowledged that 
over-exposure to UVR is a potentially 
serious health risk for outdoor workers 

and radiation appears in the list of occu-
pational diseases in schedule 2 of the 
Injury Prevention, Rehabilitation, and 
Compensation Amendment Act (2008).12 
Over-exposure to UVR results in injury 
from the transfer of energy in amounts 
or at rates that exceed the threshold of 
human tolerance.13 Damage to the skin 
caused by UVR exposure fits this defi-
nition of an injury event, but it differs 
from what many people might regard as 
“injury” in that the effect is not immedi-
ately apparent. In fact, two types of injury 
can result to the skin from UVR exposure: 
either acute damage (visible as sunburn)14 
or longer-term damage from chronic 
exposure. Both injuries can cause DNA 
mutation.15 Therefore, having suffered 
an injury, people with skin cancer should 
be eligible for compensation from the 
Accident Compensation Corporation. In the 
2020/2021 financial year the total cost of 
ultraviolet related claims to ACC was $1.8 
million.16

The New Zealand Cancer Action Plan 
2019–2029 Te Mahere mō te Mate Pukupuku 
o Aotearoa 2019–2029 recommends that 
primary sunscreens should be regulated as 
therapeutic goods, as they are in Australia.17 
The Minister of Health has publicly been 
quoted saying that this process is under 
way.18 Such a change is long overdue, 
particularly given the repeated failure 
of products to meet advertised claims of 
protection.19

A further change would be legislation 
that requires the removal of commercial 
solariums from our communities, as has 
already been done in Australia and Brazil. 
This would signal that our government 
considers excessive UVR, whatever the 
source, a serious health hazard. The 
potential concern for business closure is 
overrated, given the evidence that only four 
solarium operators in New Zealand have not 
sought to diversify their business to include 
other services.20

Medium- to long-term national targets 
should be set for the reduction of morbidity 
and mortality from skin cancers, and the 
necessary steps should be implemented 
(including regular monitoring of keratino-
cytic cancers) to ensure that progress can be 
monitored. 
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Environmental 
strategies

Personal sun protection (such as 
sunscreen) may be necessary for some 
outdoor activities, but for localised passive 
activities, the provision of shade trees and 
well-designed built structures represents 
a more practical strategy to support public 
enjoyment of the outdoors, particularly 
during summer. As it has a multitude of 
benefits, the provision of shade is one of 
most desirable sun protection strategies. 
This strategy would save individuals money 
and the need to forward plan and could 
potentially protect successive generations 
of New Zealanders. The construction cost is 
likely to be a one-off expense, but, unfortu-
nately, shade is sometimes either treated as 
an afterthought in new developments, and/
or it is the first element to be “chopped” in 
budget cuts. State governments in Australia 
have acknowledged the benefit of shade 
through federal shade grants. For example, 
Victoria (with a similar size population 
to New Zealand) has $10 million of shade 
grants available triennially.21 Further 
investment has just been announced by the 
Victorian State premier will all 2,149 schools 
in Victoria now entitled to a grant for shade 
of up to $25,000.22 Schools, community 
groups and councils are all able to apply for 
funding to erect structures that create shade 
in their communities, including at outdoor 
sports facilities, schools and playgrounds.

Health public policy
In order to achieve broad health gains, 

healthy public policy needs to be incor-
porated at all national, provincial and 
local levels in all organisations, including 
government, territorial authorities and 
non-government organisations. New 
Zealanders need to be protected from 
excessive UVR whenever it’s practicable, 
whether at work or during daily life and 
recreation. This requires a concerted effort 
by local councils, educational settings, 
workplaces and sporting and recreational 
organisations to establish UVR-reduction 
policies. 

Local councils: The Local Government 
Act (2002) highlights the need for territorial 
authorities to provide healthy and safe 

environments for their populations. Disap-
pointingly, an audit of council websites in 
2021 identified just five local councils with 
sun protection policies in place. Councils 
are in a unique position to ensure that 
sun protection options are provided in 
shared, outdoor public places, particularly 
with respect to shade at council-owned or 
controlled facilities, community events and 
in the granting of planning and building 
approvals. 

Educational settings: Childhood and 
adolescence are important exposure periods 
and also times for developing lifetime sun 
protection practices that last a lifetime. For 
nearly two decades, the Cancer Society, a 
non-governmental charity organisation, has 
provided national leadership in skin cancer 
prevention in primary school settings (up 
to year 8).24 It has funded, implemented 
and continues to administer the SunSmart 
Schools programme, the only evidence-
based national skin cancer prevention 
intervention in New Zealand that focuses 
on policy development and strategies 
related to the environment, curriculum and 
behaviour. We owe a huge debt of gratitude 
to the Cancer Society and their dedicated 
health promotion staff who have been 
pivotal in ensuring that now, after more 
than 15 years of effort, almost all primary 
schools have a sun protection policy.25 
Although sun protection practices in schools 
have improved considerably since the intro-
duction of the programme, shade provision 
is particularly challenging for schools, espe-
cially because of cost. My understanding is 
that there is currently no routine funding 
available specifically for shade from the 
Ministry of Education.

A casual observation of school grounds 
is enough to recognise that, once students 
move from primary to secondary school, 
sun protection practices almost disappear. 
Addressing sun protection among adoles-
cents is a challenge made more difficult by 
the majority of secondary schools seeing 
sun protection not as part of their collective 
responsibility, but rather as a concern 
for the individual student. Only 37% of 
secondary schools report that they have a 
specific sun protection policy.27 Overall, all 
educational institutions and early childhood 
centres should implement a comprehensive 
sun protection policy that encompasses the 
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SunSmart Schools guidelines, which would 
signal the intention (ie, of the board of 
trustees) that the institution will provide an 
environment where staff and students can 
be safe in the sun.

Workplaces: Under the Health and Safety 
at Work Act (2015), employers have a clear 
responsibility to minimise the risk faced by 
outdoor workers they employ and sub-con-
tractors. Requiring employers to ensure 
outdoor workers are protected from UVR 
encourages the development of a “work-
place safety culture.” Perceived workplace 
support, provision of protective equipment 
and a sun-protective work culture are 
significantly associated with workers’ sun 
protective practices.28

Sporting organisations: Many summer 
sports are conducted over extended periods 
of time throughout peak UVR hours, around 
solar noon. Coaches, officials and spectators 
may also be at increased risk. My research 
has found that only two out of approxi-
mately 75 national sporting organisations 
that hold sporting events outdoors during 
times when sun protection is recommended 
have a sun protection policy. 

Ministry of Health: The Ministry of Health 
influences how policies are implemented by 
government and non-government agencies, 
and even which research projects are prior-
itised to receive funding from government 
sources. At present, health-related policies, 
practices and research projects are required 
to demonstrate a benefit to Māori. This 
is justified, given the well-known racial 
inequities in almost all areas of health. 
However, since skin cancer impacts over-
whelmingly on the European population,3 
an exception needs to be made in order for 
the incidence of this highly preventable 
disease to be reduced, and so that the 
substantial treatment costs saved can be 
allocated to other health priority areas. It is 
irrational not to implement known primary 
prevention strategies that would help to 
reduce health system skin cancer inequal-
ities and high treatment costs in the medium 
to long term.

Australia, which has comparably high 
rates of melanoma to New Zealand, is the 
world leader in skin cancer control. For 
over 30 years Australian agencies have had 
a comprehensive primary prevention focus, 

including SunSmart policies in schools, 
workplaces and outdoor recreational 
settings, as well as wide-spread media 
coverage promoting SunSmart behaviour. 
Australians are now starting to reap the 
benefits of this commitment, realising a 
downward trend in melanoma rates among 
the younger age groups who have bene-
fited from these SunSmart policies since 
childhood.11 New Zealand needs to follow 
Australia’s lead. One cancer control strategy 
identified in the New Zealand Cancer Action 
Plan as an important public health goal 
is reducing the number of people devel-
oping skin cancer due to UVR exposure.17 
However, it describes no mechanism to 
achieve this goal, no provision of funding 
and no way to monitor progress.

Although skin cancer is a significant 
public health issue for New Zealand, it can 
be largely prevented by reducing excessive 
exposure to UVR. My recommendations for 
first steps of action in priority areas are as 
follows:

• Extend current legislation to remove 
solariums from our community.

• Publicly fund a shade scheme (similar 
to that in Australia) that allows 
community groups, schools and other 
organisations to install appropriate 
shade. This can potentially benefit 
generations of New Zealanders. 

• The Ministry of Health should 
commit sufficient funding for the 
effective promotion of sun protection 
activities by the new public health 
administration. The $500,000p.a. 
is unacceptably low given the esti-
mated cost for treatment is about 
$180 million and this disease is largely 
preventable. If 5% of the total budget 
for skin cancer treatment were allo-
cated for prevention activities, this 
would equate to $9 million annually.

• Regulate sunscreens as a therapeutic 
good.

• Investigate ways of reducing the cost 
of sunscreen, potentially through 
removal of GST.

• Set national targets for the reduction 
of morbidity and mortality of skin 
cancers, and implement the steps 
necessary to ensure that this is 
monitored.
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• The Ministry of Education should 
follow World Health Organization 
recommendations for best practice 
sun protection and require all educa-
tional settings, including preschools, 
primary schools and secondary 
schools, to follow the recommended 
guidelines.

• All schools and early childhood centres 
should implement a comprehensive 
sun protection policy that encompasses 
the SunSmart Schools guidelines and 
signals that the intent of the board of 
trustees is for schools to provide an 
environment where staff and students 
can be safe in the sun.

• Implement and enforce a compre-
hensive sun protection policy assessed 

as part of the regular Education 
Review Office cycle.

• Fund the Cancer Society to deliver 
the SunSmart Schools programme in 
schools.

• All workplaces that employ or 
contract outdoor works should 
provide a workplace policy and prac-
tical support for sun protection. The 
addition of UVR to outdoor workplace 
hazard registers should be required 
and enforced.

• Sports organisations’ health and 
safety documentation should include 
sun protection policies that stipulate 
that clothing and sporting event prac-
tices should follow sun protection 
guidelines.
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The End of Life Choice Act: 
a proposed implementation 

and research agenda
Jessica E Young, Janine Winters, Jeanne Snelling, Ben P White,  

Colin Gavaghan, Andrew Geddis, Richard Egan

ABSTRACT
AIM: This article outlines the End of Life Choice Act 2019. It highlights some of the key implementation 
issues to ensure the system operates safely and equitably after the Act comes into force. It also identifies 
priorities for research to ensure issues are detected and provision of assisted dying (AD) is monitored.
METHOD: We reviewed the End of Life Choice Act, assisted dying implementation literature and 
governmental reports.
RESULTS: Effective system implementation depends on infrastructure, oversight and funding. In terms 
of service provision, we make recommendations about training for all health practitioners and providing 
practitioners; the nuances of discussing the “wish to hasten death”; conscientious objection; cultural 
safety for Māori; and minimising the complexity of delivering assisted dying practice. Structured research is 
needed to understand how the assisted dying system is operating.
CONCLUSION: This article contributes by identifying core issues for practitioners, patients and policymakers. 
Implementation is an ongoing process that continues after the Act starts. Data are required to know 
whether access is equitable, who is choosing to make use of the law, whether providers are well informed 
and whether the safeguards are working as intended. The implications of how the Act is implemented are 
significant for patients, whānau, health professionals and society.

The purpose of this article is to examine 
the critical challenges for implement-
ing the End of Life Choice Act 2019 

(henceforth the EoLC Act or the Act) in New 
Zealand and to identify key future research 
needs. The EoLC Act, passed by Parliament 
(69–51) in 2019 and ratified via public refer-
endum at the 2020 election, comes into force 
on 7 November 2021. The Act legalises assist-
ed dying (AD) for adults who are assessed by 
at least two medical practitioners as meeting 
specified criteria. The Act stipulates many 
procedural steps for access. The implemen-
tation of AD will create various challenges 
for a range of health practitioners, and 
indeed for the health system as a whole.1 
Health practitioners will need written 
guidelines for responding to requests for AD, 
procedures for providing AD and support 
for the clinical dilemmas that will inevitably 
arise, some of which are discussed below.2–6 
Patients and families will also need signif-
icant support;7,8 their concerns are not the 

focus of this article. This article outlines 
the Act, highlights key implementation 
issues and identifies priorities for research. 
Although several Australian jurisdictions 
designated an 18-month period for imple-
mentation,9 the EoLC Act comes into force 
just 12 months after announcement of the 
referendum’s result. Thus, the implementa-
tion issues and formation of an implemen-
tation research agenda are matters of some 
urgency.

Overview of the Act
The aims of the EoLC Act are to “a) to 

give persons who have a terminal illness 
and who meet certain criteria the option of 
lawfully requesting medical assistance to 
end their lives; and b) to establish a lawful 
process for assisting eligible persons who 
exercise that option” (Section 3).10 To be 
eligible for assisted dying under the Act, two 
doctors must agree that a person meets, and 
continues to meet throughout the appli-
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cation process, all of the criteria set out in 
sections 5 and 6 of the Act.11 The person must: 
be aged 18 years or older; be a citizen or 
permanent resident of New Zealand; have a 
terminal illness that is likely to end their life 
within six months; be in an advanced state 
of irreversible decline in physical capability; 
and be experiencing unbearable suffering 
that cannot be relieved in a way that is 
acceptable to them. Further, in an attempt to 
protect people who may be vulnerable, the 
Act excludes people whose sole reason for 
requesting AD is because of advanced age or 
having a mental disorder or mental illness, 
or a disability of any kind. However, if people 
with such conditions also meet the eligibility 
criteria, they may still access AD. Notably, 
persons suffering from grievous and irre-
mediable medical conditions are not eligible 
for AD under the Act (as they were under the 
initial End of Life Choice Bill).

The Act also requires that the requesting 
person is competent to make an informed 
decision about AD, which is defined as 
the capacity to “understand information 
about the nature of assisted dying that is 
relevant,” to retain that information and 
to use or weigh that information to help 
them decide and communicate (including 
non-verbally) a decision.10 If either the 
“attending medical practitioner” (AMP, the 
person’s medical practitioner for AD) or the 
“independent medical practitioner,” who 
provides a second opinion on eligibility, are 
not satisfied of the person’s competence, 
then a psychiatrist must assess the person. 
Different from other medical decisions, 
there is no presumption of competence for 
the purposes of the EoLC Act (the Act intro-
duces a new clause (5A) into the Code of 
Health and Disability Services Consumers’ 
Rights (the Code) stating that Rights 7(2)-(5) 
of the Code (which encompasses the 
presumption of capacity) is overridden 
by EoLC Act Section 6). The person must 
have capacity at the time of application 
and assessment for AD and at the time of 
receiving the lethal medication. They cannot 
sign an advance directive for AD (Section 
33), and no welfare guardian has any power 
to make decisions or take actions under the 
Act (Section 34). 

The Act specifies that, after being 
assessed as eligible for AD, the person and 
the provider must set a date and time for 

provision of the lethal medication. The 
eligible person may choose to either self-ad-
minister the medication by ingestion or 
intravenously, or have a doctor or nurse 
practitioner administer it by injection or 
through a tube. The eligible person may 
choose not to receive the medication, or may 
elect a different date up to six months after 
the initial date.

When a person raises the issue of AD, the 
Act prescribes procedural steps, primarily 
outlined in Section 11, intended as safe-
guards. See Figure 1 for an overview of the 
required steps. The AMP must “ensure” 
the person requesting AD understands 
alternative options for end-of-life care, 
and must give the person information 
regarding their prognosis and that AD is 
irreversible. The AMP must “do their best 
to ensure” that a person’s expressed wish 
to access AD is made “free from pressure” 
from any others by conferring with other 
health practitioners, by discussing with 
family (if authorised by the person) and 
by discussing the choice with the person 
over time at intervals determined by their 
disease trajectory, including via telephone 
or electronic communication. The AMP must 
encourage, but cannot compel, the person 
to talk to others such as family, friends or 
counsellors. At every step of the process, the 
AMP or nurse practitioner (who is permitted 
to administer the medication) must “ensure” 
that the person knows they can change their 
mind at any time before the medication 
is given. If at any point the AMP or nurse 
practitioner suspects on reasonable grounds 
that a person is being pressured about their 
decision, the AMP must stop the process 
immediately, and inform the Registrar (a 
regulator at the New Zealand Ministry of 
Health) for AD.

Implementing 
infrastructure 

The Ministry of Health (the Ministry) 
is responsible for administering the Act 
and is in the early stages of establishing 
a programme for implementation. The 
Ministry has established a work programme 
and milestones, which can be found on the 
EoLC Act webpage.12 This currently shows 
that governance groups and statutory bodies 
are being established. 
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Figure 1: Simplified assisted dying application process.
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Oversight
Oversight under the Act is the respon-

sibility of three new entities: the End of 
Life Review Committee, the Support and 
Consultation for End of Life in New Zealand 
(SCENZ) Group and the Registrar (Assisted 
Dying). The Review Committee is comprised 
of a medical ethicist and two health prac-
titioners, including one who practices in 
end-of-life care. The Review Committee is 
responsible for reviewing each assisted 
death report for compliance with the Act’s 
requirements. 

The Act provides that the Director-General 
of Health must establish the SCENZ Group 
and appoint members who he considers, 
collectively, have knowledge and under-
standing to enable it to discharge its 
statutory functions.13 The SCENZ Group 
is responsible for maintaining a list of 
health practitioners (medical practitioners, 
psychiatrists, pharmacists and nurse prac-
titioners) who are willing to be involved in 
the process. Those on this list may act as the 
attending medical practitioner if a patient’s 
usual practitioner declines to participate 
or conscientiously objects, and they may 
also act as the independent medical prac-
titioner providing the second opinion. The 
SCENZ Group is also responsible for devel-
oping standards of care, and advising on 
medical and legal procedures in relation 
to the administration of medications used 
in AD. Processes will need to be developed 
in regards to composition and dose of 
medication as well as logistics including 
prescription, obtaining, handling, storage 
and disposal of medication if unused.1 

The functions of the Registrar include 
maintaining a register of AD forms, 
reviewing the relevant forms that must be 
lodged at each step in the process, reporting 
annually to the Ministry and receiving 
complaints about health practitioners. 
Medication may only be administered if 
the Registrar notifies the AMP that all of 
the relevant processes have been complied 
with. The timing of the Registrar’s review, 
checking that all procedural steps of the 
Act have been completed, will be important 
for patients close to the end of life.14 Early 
research about Victoria’s AD system suggests 
its prospective oversight and approval 
process has caused delays for otherwise 
eligible patients wishing to access AD.15 

Funding and resource allocation
Funding for service delivery has been 

approved and provider training at the time 
of publication is yet to be determined. The 
multiple consultations, and in particular 
the statutory requirement for the attending 
health practitioner to be available nearby 
until death, commands a significant 
commitment of providers’ time. Additional 
funding for palliative care is also needed. 
Further factors complicating funding is 
competition for scarce resources in the New 
Zealand health system, such as psychiatrist 
evaluations.

Implementing the 
law: service provision 

Translating legislation into clinical 
practice, especially a new area of practice, 
is challenging for all people and services 
involved.1 The greatest complexity is in 
delivering services and the variability of the 
needs and actions of the stakeholders that 
include patients, families, direct providers, 
other healthcare practitioners, tangata 
whenua and wider society.

Lessons regarding regulatory, ethical, 
legal, social, financial and logistical chal-
lenges can be learned from overseas 
jurisdictions.9,16,17 Recommendations from 
this literature include: establishing working 
groups led by experts overseen by a dedi-
cated implementation taskforce to ensure 
alignment across groups; creating models of 
care that illustrate varying levels of organ-
isational participation in providing AD; 
step-by-step clinical guidance; mentoring 
and training for providers; accurate 
consumer information; a centralised 
medication service; transparent data and 
government-funded independent evaluation 
research; and regular communication and 
meetings between Ministry and relevant 
organisations/stakeholders.1,5,9,14,16,18,19 Desig-
nated local contacts from the health services 
could be established as a productive conduit 
for information between the Ministry and 
health services.9 This could help ensure 
effective implementation at the coalface and 
also provide feedback about feasibility of 
different aspects of the process in practice.9 

It is not possible to address all implemen-
tation challenges in a single article. However, 
we address the following key issues that are 
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critical for the implementation of the EoLC 
Act: training, how to have conversations 
about AD, conscientious objection, cultural 
safety and delivery of AD in practice. 

Training for all healthcare 
practitioners 

Although the Act contains no formal 
requirement for training for health practi-
tioners, this does not preclude it, and safe 
and successful implementation of the Act 
requires it. This training needs to include 
training for nurses and other healthcare 
workers who will be co-providing care for 
people requesting, or undergoing, AD.20 
Training can be divided into two broad cate-
gories. The first is training for all healthcare 
workers. It includes information about the 
law, obligations under the law, conscientious 
objection, navigating AD discussions and 
supporting patients, families and colleagues 
(Table 1). The second broad category is 
training for doctors and nurses who choose 
to be directly involved in delivery of AD. 

Training direct providers
Training must clarify the procedures for 

practical matters not addressed in statute.21 
In Australia, mandatory training for doctors 
who wish to assess eligibility is delivered 
via a module-based online programme that 
encompasses the law, doctors’ roles, duties 
and protections, as well as relevant clinical 
skills.21 Clear guidance will be needed to 
assist providers to determine whether 
a person is eligible or not. In particular, 
guidance will be needed to interpret the 
scope of the core criteria that a person 
suffers a “terminal illness likely to end 
the person’s life within 6 months,” and is 
an “advanced state of irreversible decline 
in physical capability” and experiences 
“unbearable suffering.” Training could also 
usefully cover identifying coercion, navi-
gating competence assessments (including 
when a psychiatrist should be consulted) 
and identifying/addressing troublesome 
treatable symptoms (including when to refer 

Table 1: Training for all healthcare workforce for End of Life Choice Act of 2019. 

Training about AD and EoLC Act for all healthcare providers

General • Familiarity with the EoLC Act
• Knowledge of privacy and confidentiality in the EoLC Act
• Conscientious objection (who, when, how, what limits and obligations) 
• Supports and resources for health care providers co-caring for a person 

accessing AD
• Whether your work location is a provision location (or not)

Relating and com-
municating

• Listening to patients, families/whānau and colleagues
• Communication with healthcare team members
• Recognising distress, providing basic support
• Managing family disagreement 
• Awareness of resources and methods to access further support
• Sensitivity to differing cultures, priorities and values at the end of life

Initial informal 
patient request
(made to a 
non-provider)

• Awareness of the prohibition on a health practitioner raising AD
• How to listen to, and address, an initial request (basic skills)
• Listening, and allowing talk, about suffering and death
• How to access basic information (website, brochure, etc) to give to person 

asking
• Initial determination if a person is wanting to talk about dying generally, for 

support around dying (palliative care), or expressing a wish to hasten death 
with AD

• When and how to find a provider for a patient to talk to (if this is out of a 
health practitioner’s scope or you conscientiously object)

• Referral requirements
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to palliative care specialists). Standardising 
doctors’ baseline knowledge to enhance 
their skills is important for consistency of 
decision-making.21 Table 2 presents a list of 
competencies, considerations and training 
areas for providers in New Zealand based on 
the unique elements in the EoLC Act.

Training also extends past the initial 
period. Developing mentorship and peer 
groups would facilitate the exchange 
of knowledge as experience with the 
procedure increases. In some jurisdictions, 
communities of AD practitioners emerged to 
support each other and developed their own 
standards (eg, Canadian Association of MAID 
Assessors and Providers).  

Navigating assisted dying 
discussions

A vital part of implementation and 
training is how to discuss AD with patients, 
including prior to a formal request for AD 
being made. Talking about AD raises issues 
such as when can it be discussed with a 
patient, what constitutes a request and 
whether a patient raising the topic of AD is 
the same as a request for hastened death. 
There is also the issue of what communi-
cation about AD that a health practitioner 
is obliged to provide when the provider 
personally objects to AD, which is discussed 
in the next section. 

Section 10 of the Act states that no health 
practitioner, not only those eligible to 
provide AD, may initiate any AD discussion 
or make any suggestions in substance 
that a person choose to receive AD. To do 
so is in breach of the Act. Such a breach 
may lead to a complaint to the Health and 
Disability Commissioner, and in cases of 
serious breaches, the health practitioner 
may be subject to disciplinary proceedings 
under the Health Practitioners Compe-
tence Assurance Act 2003 (Section 38(2)). 
Further, a wilful failure to comply with any 
requirement of the Act is an offence (Section 
39(1)) (liable on conviction to prison up to 
three months or a fine of $10,000). 

The Act adopts this prohibition from 
the Victorian legislation. Early analysis of 
the operation of the Victorian AD system 
confirms this prohibition has been prob-
lematic in practice.3,6,22 “If patients are 
unaware of the prohibition on doctors 
raising VAD, they may assume that VAD is 

not an available option for them or that 
they are not eligible.”2 The public will need 
to be informed that, for the AD process to 
be initiated, the patient needs to make an 
explicit request for AD. Patients will require 
considerable social and cultural capital, as 
well as health literacy, to know or find out 
about AD and to request it in a manner that 
is considered credible and sufficient by the 
receiver.23,24 

Although the intention of ensuring no 
one is coerced and avoiding “suggestibility” 
are important, the prohibition on initi-
ating the first AD conversation becomes 
problematic in practice,6 particularly in 
determining what constitutes a request. 
Another concern is that practitioners may 
avoid any discussions for fear of repercus-
sions.2 These are practical challenges that 
result in health practitioners being unclear 
about what they can say when a patient 
is in a contemplative stage of decision 
making. Implementation guidance must be 
clear on what constitutes a request for AD 
information (and what does not) to ensure 
health practitioners feel confident in prac-
tising within the bounds of law in a difficult 
new area of practice. Guidance is also 
needed on how to respond to an ambiguous 
request. 

Even once it is clear a request for AD 
information is being made, practitioners 
should be aware that an expression of 
a wish to hasten death is not always a 
literal request.25 For some people it is an 
expression of despair about one’s current 
circumstances, a vehicle to talk about dying, 
an expression of unmet need or a coping 
strategy for anticipated agony.26 Others will 
go through the approval process to have 
the option available to them if they need 
it. However, for others the wish to hasten 
death is enduring. Training should cover the 
nuanced reasons, functions and meanings 
of patients raising AD with them. Health 
professionals ideally should be willing to 
openly discuss dying, assisted or otherwise. 
Norwood reports that most “euthanasia 
talk” does not lead to AD; like talking about 
suicide, it serves a palliative function and 
may prevent most assisted deaths from 
occurring.27 Conscientious objection should 
not interfere with open discussion of a 
patient’s views on the death and dying, 
including AD. 
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Table 2: Training and other considerations for providing doctors and administering nurse practitioners.

Training for providers of AD under the EoLC Act

Choosing to be a 
Provider

• What is required to become a provider
• What is required of a provider
• Finding advice/resources to determine whether AD is within scope of practice, 

including:
• Competency in communication and the elements of informed consent
• Ability to convey information about options, symptom management, pallia-

tive care
• Basic knowledge of medical ethics regarding end-of-life care
• Cultural sensitivity 

• How to access more training
• What supports are available to providers
• Reimbursement process 

At initial informal 
request 

• Advanced skills in the same areas from initial informal request in Table 1
• Assessing eligibility criteria and ineligible conditions (age, mental illness, disability)
• Expertise in differentiating a serious request for AD from request for more support, 

symptom management or discussing fears about the future 

At initial formal 
patient request

• Awareness of the prohibition on a health practitioner raising AD
• How to approach and address an initial request 
• How to access information (checklist) to provide to person 
• Referral requirements and methods 
• Knowledge of forms (and their purpose) completed at initial request and other 

stages
• Differentiate provider response options for differing clinical scenarios (eg, between 

requests driven by long-standing values versus impulsive or momentary distress) 

Assessment for 
eligibility

Prognostication
• Familiarity with prognostication literature and resources
• Familiarity with how to find and use New Zealand Hospice and Palliative Care 

Referral Criteria for Adults
• Recognising when specialist assistance is required for determining life expectancy
• Coercion
• How to evaluate and detect coercion, how to differentiate coercion, support and 

persuasion
• Recommendations for gathering information from multiple sources
• Privacy limitations of collecting information from other sources
• How to address scenarios of unmet resource needs (symptom management, care-

giving or financial needs) that may be a type of coercion
Competency assessment
• What standards and tools are recommended for routine use
• Knowledge of strengths and weakness of different capacity assessment tools
• Which capacity assessment tools are available for special circumstances such as 

the non-verbal, people with other difficulties with communication
Informed consent
• Skilled in meeting elements of informed consent
• Documentation required, supporting documentation recommended
• Consider witnesses or recording for challenges after the fact
• Identifying and navigating difficulties with communication or learning differences
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Training for providers of AD under the EoLC Act

Between qual-
ification and 
provision

Clinical dilemmas (tricky situations)—identify and access available resources
• Understand what the Registrar/SCENZ/Review Committee can provide
• Understand when and how to get a legal opinion or clarification
• Understand when and how to get expert clinical ethics consultation
Counselling, support, choreography, managing distress 
• Counselling families, managing dynamics
• Communication with healthcare team members
• Awareness of resources and methods to access (personal, team) supports
• Responding to requests to reschedule forward or backwards
• Responding to common changes in circumstances
• Determining limitations on appropriate locations for procedures
• Safety in acquiring, transporting and handling medications
• Anticipating IV access and problems with IV access 
• Anticipating privacy concerns

During provision • Medication administration—how to use and side effects 
• Anticipating vomiting or problems with oral administration 
• Coordination of patient, family and staff on day of death
• Guiding and counselling families (before, during and immediately after) 
• Managing boundaries and social media (recording devices, live streaming)
• Familiarisation with provider personal safety
• Role and strategies if other team members develop distress
• How to proceed if patient the does not die within the expected time frame

After provision • Technical aspects such as death certification, reporting death to Registrar, cap-
turing demographics and statistics being collected, privacy, and other required 
documentation

• When, where and how the provider can get (funded) personal support
• Supporting families/whānau immediately after death:

• When families experience distress or ask questions in weeks or months after 
death

• Differentiating grief from depression
• Recognising when to refer whānau for further support, grief vs depression
• Responding to, or de-escalating, angry family members

• Resources and procedures for responding to personal threats to providers
• Self-care for providers after involvement in AD
• Offences and protection for providers acting in accordance with the Act

Table 2: Training and other considerations for providing doctors and administering nurse practitioners 
(continued).
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Conscientious objection
Health practitioners (or organisations) 

with conscientious objection to AD are 
not compelled to participate (Section 8).28 
However, a medical practitioner must 
inform the patient of their conscien-
tious objection and tell the person they 
can contact the SCENZ Group who will 
help them find a provider. Organisations, 
particularly hospitals, hospices, general 
practices, aged care facilities and DHBs, 
need policies and procedures about how 
they will respond to enquiries about AD 
from patients, and how to accommodate 
the diverging views of staff and their will-
ingness to participate in various aspects 
of AD. Institutional objections may have 
a significant impact on access to AD 
and working around objecting organi-
sations may be a major implementation 
challenge.29

Cultural safety
Under Te Tiriti o Waitangi, Māori have a 

right to culturally safe care from providers. 
There is a diversity of views among Māori 
on AD.30–32 Whānau are a crucial consider-
ation for Māori regarding AD, and for other 
cultures too.30 For some Māori, autonomy 
is not the only consideration in dying, 
because the dying person is not considered 
an isolated individual but inextricably 
connected to one’s ancestors, living whānau 
and future generations.30 As the person is 
encouraged to discuss their AD decision with 
their loved ones, there is scope to include 
whānau in the decision-making process. 
End-of-life tikanga (“right” or “correct” 
traditional practices) and kawa (protocol) 
hold special significance and should be 
discussed by Māori requesting AD with 
their whānau (family) and hapū (subtribe). 
Health practitioners should be proactive 
in encouraging these conversations, while 
acknowledging the diversity among Māori. 
Given substantial evidence of conscious and 
unconscious bias that disadvantages Māori 
and issues of access to care and in health 
policy,33 providing culturally responsive care 
and equitable access to AD while at the same 
time safeguarding structurally disadvan-
taged populations is crucial. Consultation 
with Māori health organisations throughout 
the implementation process and beyond is 
recommended.

Delivering assisted dying in 
practice

AD provision for New Zealanders is 
complex and will require the coordination 
of multiple services and practitioners with 
varying levels of participation. Clear and 
accessible protocols and systems will be 
important so people requesting AD and 
their providers have information and forms 
readily available. This also assists in making 
compliance and data collection easier.1 
There is a need for a consumer and provider 
information service that provides explana-
tions in plain English and other languages. 
The Australian state of Victoria funded 
a “navigator” service9 (as did Western 
Australia) as a proactive approach to enable 
providers and consumers to understand 
and engage with the statutory process. New 
Zealand should draw on the experience 
with the challenges in Victoria3,5,6,15,24,34 and 
Canada18,19,35 to ensure access to legally 
available AD is not unduly hampered by 
process which does not materially enhance 
the safety of the system. There are proce-
dures, forms and documents required at 
each step of the process. Compliance with 
the procedural steps and safeguards is 
important, but if they are disproportionate 
or bureaucratic, this can present barriers to 
access for eligible patients and deterrents 
for providers, without actually improving 
safety.1,5,6,15,24,34 Research from overseas 
suggests safeguards and processes, each of 
which have merit on their own, when put 
together can become burdensome for those 
involved and may undermine the stated aim 
of the law, to establish a lawful process for 
assisting eligible persons to request medical 
assistance to end their lives.3,5,6,15,18,19,24,34,35 

The Act does not prescribe the availability 
of clinical ethics advice when there is a 
moral or ethical dilemma. Healthcare prac-
titioners and other stakeholders will require 
access to a multi-disciplinary clinical ethics 
advisory group to assist in analysing the 
decision-making dilemmas that will inevi-
tably arise.36,37

Public reporting 
and research

A major part of the Act’s implementation 
is ensuring there are appropriate data 
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collection processes in place, so that high-
quality, detailed epidemiological research 
can be conducted to track trends of use, to 
monitor safeguard adherence to protect 
vulnerable populations, and to ensure access 
is only granted to those who are eligible. 
Alongside quantitative data, qualitative and 
evaluation research is needed to capture the 
experiences of those involved and otherwise 
affected.

Reporting requirements 
The number of assisted deaths, and its 

proportion as a percentage of all deaths, 
will be of considerable public interest. In 
addition to the Registrar’s specific reporting 
requirements outlined in Section 27(7), the 
Act enables the Registrar to report on “any 
other matter relating to the operation of this 
Act that the Registrar thinks appropriate.” 
We advocate for the data in Figure 2 to be 
collected via the forms so that detailed moni-
toring and equity issues can be researched.

Statutory restrictions (Section 36) prohibit 
making some details of AD deaths public, 
including method of administration and 

place of death. While the purpose of this 
is to protect the privacy of those involved, 
this may prevent certain factors from being 
researched by non-government parties. 
Research about the uptake of adminis-
tration methods, as well as site of death, 
are important aspects of reporting in other 
jurisdictions. 

Collecting data on the reasons people 
are choosing AD is important for reporting 
and potentially improving health service 
delivery. The comprehensive end-of-life 
concerns list from the Oregon Death with 
Dignity Act Annual Reports would provide 
a useful comparison. Following Oregon, 
multiple reasons can be selected. However, 
in Oregon, reason(s) for seeking AD are 
recorded by physicians, not patients.38 To 
ensure data are accurate, this list should 
be incorporated into the patient’s written 
request form as well.

The Oregon list also does not capture some 
reasons that New Zealand-specific research 
found for wanting to access AD. Some New 
Zealanders wish to have the option of AD 

Figure 2: Data collection recommendations for patient characteristics and assisted dying processes.

Patient characteristics
Underlying diagnosis, estimated prognosis, age, citizenship, ethnicity, gender, religion, marital status, 
education level, geographic region, type and place of residence (NZDep score), receiving palliative 
care/hospice/disability support1 and duration at time of request and at death, preferred language/any 
communicative assistance, reasons for choosing AD.
Requests
Number of approved and ineligible applications, why and by whom ineligibility opinion was reached 
(including requests prior to the first formal assessment who were ineligible), number of applications 
where the person withdrew and why or died prior, duration of each stage and process as a whole: first 
request, second opinion, psychiatrist opinion, approval, registrar review, prescription and death, any 
supportive (psycho-social-spiritual) care referrals given and, if accepted or declined, who the AMP 
consulted with, whether family/whānau informed, whether another person signed on the requester’s 
behalf and their relationship.
Administration
Method of administration, doctor or nurse practitioner administered, time from medication adminis-
tered till death, drug type and any unexpected/adverse events, place of administration.
Providers
Total number of AMPs and IMPs and their specialities (and number of cases where they provide), 
usual or replacement AMP, assessment by psychiatrist, completed training (if it occurs) and location of 
trained providers. 

1As per Canadian reporting, disability support services could include but are not limited to assistive technologies, 
adaptive equipment, rehabilitation services, personal care services and disability-based income supplements.
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to hasten dying, rather than a definite wish 
to hasten death.23 Single item reasons may 
not capture holistic conceptions of hauora, 
including wairuatanga (spirituality); spir-
itual/existential beliefs are important for 
many at the end of life and will often be part 
of the decision-making processes.39,40 

Experiences of accessing and 
providing AD

In addition to these statistics, qualitative 
data must also be collected about how the 
AD process functions for patients, families 
and health professionals. These perspec-
tives are vitally important for an optimal AD 
system and are also necessary to inform the 
legislated review after three years.

Research is needed with those who are 
using the AD system to determine how it is 
operating in practice and the extent to which 
it is achieving its policy goals. This would 
include research with patients and whānau, 
health practitioners, health administrators 
and AD regulators to understand their 
experience with the Act and how it has been 
implemented. Key questions include: How 
are patients and health practitioners navi-
gating through the system? What aspects of 
the law and its implementation are working 
well and what are causing problems? Is 
the Act facilitating timely access to AD for 
eligible patients while safeguarding the 
vulnerable?

Collecting the experiences of health 
practitioners, both those exercising their 
freedom of conscience, as well as in-prin-
ciple supportive providers and conscientious 
participants4,41,42 is also useful. When the 
Act is reviewed in three years, it will be 
important to know the support, informa-
tional and other needs of providers. One 
concern voiced by health practitioners is 
that public trust in them will change. The 
New Zealand Attitudes and Values study43 
is well placed to monitor this and report on 
attitude changes over time.

Other areas of research include evaluating 
the quality and suitability of the palliative 
care offered in New Zealand and evaluating 
the strategies discussed that may alleviate 
suffering. This would be useful infor-

mation to improve end-of-life care. Other 
future research questions include: How is 
decision-making shared in assisted dying 
processes? What learning can be gleaned 
from researching complaints?

Two significant gaps were identified 
in a systematised review of the New 
Zealand research on AD: the views of the 
terminally ill and those of people with 
disabilities.32 Since that review, research has 
included people considering AD who were 
approaching the end of life.23,44 A follow-up 
longitudinal study of the wish to hasten 
death in New Zealand is necessary because 
research has shown it fluctuates and can 
co-exist with the will to live.45 New Zealand 
would benefit from research with the 
diverse communities that identify as having 
a disability and to track their experiences 
over time.

Conclusion
This article has identified some of the chal-

lenges for implementation and proposed 
priorities for the data collection and 
research that must follow once AD becomes 
lawful. There is urgency in preparing for 
when the EoLC Act comes into force on 7 
November, but this work must continue 
after that time as well. As was argued in 
relation to Victoria’s recent AD law, “imple-
mentation is an ongoing process,” and 
continuous evaluation and improvement is 
a necessary part of an effective AD system.1 
A key part of this is research evaluating how 
the law is working in practice; empirical 
data are important for transparency and 
to guide improvements in practice.14 New 
Zealand regulators will need data to know 
whether access is equitable, who is choosing 
to make use of the law, whether providers 
are well informed and whether the safe-
guards are working as intended. Monitoring 
the EoLC Act will provide information to the 
public of its operation and inform the legis-
lated review of operation of Act within three 
years. Transparent reporting will foster trust 
in the health system. The implications of 
how this Act is implemented are significant 
for patients, whānau, health professionals 
and society. 
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Using REACH, a new 
modelling and forecasting 

tool, to understand the  
delay and backlog effects  

of COVID-19 on New 
Zealand’s health system

Paul McBride, Thoa Hoang, Richard Hamblin, Ying Li,  
Carl Shuker, Janice Wilson, Dale Bramley

New Zealand’s 2020 response to the 
rise and spread of COVID-19 has 
rightly been widely praised.1–3

However, as in all countries, the unin-
tended effects of measures to control the 
pandemic on the operation of our health 
system are potentially dramatic. There is 
evidence that lockdown policies reduce 
some demand for healthcare, notably road 
trauma4,5 and influenza and respiratory 
viral infections,6 or, as appears to have 
been the case with respiratory syncytial 
virus, deferred healthcare, leading to larger 
outbreaks.7 However, the demand associated 
with long-term conditions does not go away 
during periods of lockdown. Instead access 
to care is simply delayed. 

The knock-on effects of this delay for 
health system access are likely to be large 
but difficult to forecast. This uncertainty has 
many risks, not least that efforts to address 
the backlogs that grow during lockdown 
periods will potentially exacerbate the New 
Zealand health system’s long-standing ineq-
uities in access, experience and outcome, 
quite apart from the likely inequitable 
spread and outcomes from the delta variant. 
This raises numerous research questions: 
What precisely changed in provision of 
healthcare during the COVID-19 lockdown 
periods? What has happened in the periods 
since? Is this consistent around the country? 
Did some services adapt to the challenges 
more effectively? What particular services 

and population groups have been most 
affected? What has been the impact on 
Māori? Or on Pacific peoples?

We present a new tool and use it to 
examine at least some of these questions, 
including recent trends in emergency 
department presentations. 

REACH: how it works, 
what it shows

In health quality measurement, Klein et 
al broadly divide measures into two cate-
gories: tin openers and dials. Tin-opener 
metrics tend to open a “can of worms”—
that is, create opportunities for potentially 
fruitful investigations around particular 
issues—as opposed to dials, which provide 
a more or less explicit judgment around 
“good” or “bad” based on a given normative 
standard.8 

The Health Quality and Safety Commission 
(the Commission) has developed a simple-
to-use tool that operates as a tin opener in 
order to explore the questions above and 
assist local services to understand and 
respond to the likely effects of COVID-19 on 
New Zealand’s health system. The REACH 
tool (Rapid Effects Assessment of Measures 
to Contain COVID-19 on Healthcare) 
compares expected activity in our health 
system based on past data with observed 
activity in 2020 as a way of understanding 
the effects of COVID-19 and associated public 
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health measures, and the likely directions 
that activity is going in.

The tool applies Prophet, an open-source 
forecasting tool,9,10 to New Zealand’s 
national data collections for admitted 
and non-admitted patients in our public 
hospitals. The tool is written in R,11 an 
open-source programming language 
and software environment for statis-
tical computing and graphics, which has 
rapidly become an industry standard, and 
visualised using the Shiny visualisation 
platform.12

REACH was originally developed and 
trialled on one district health board’s 
(DHB’s) live data and has since been 
applied to national collections, the National 
Minimum Dataset (NMDS) and the National 
Non-Admitted Patient Collection (NNPAC). 
REACH can quickly estimate, at multiple 
levels of granularity, the expected level of 
activity during the lockdown period based 
upon historical trends and patterns from 
three years of national data. The forecast is 
compared with actual activity to calculate 
the patterns of difference resulting from the 
pandemic.

Expected levels of activity in our public 
hospitals are calculated by applying the 
Prophet model to historical activity data 
from 1 January 2017 to 29 February 2020. 
This approach identifies both seasonal effects 
(such as seasons, week of the year, day of the 
week and public holidays) and underlying 
trends, and applies both to estimated and 
expected activity, all else being equal.

The granular levels at which REACH works 
allow this calculation to be undertaken by 
DHB, age group, sex, ethnic group, specialty, 
admission type and diagnosis-related group 
(DRG), or any combination thereof. 

REACH has a number of features (Figure 
1) to allow quick exploration of data. In 
the top left of the presentation (Figure 1), 
activity (such as national acute inpatient 
admissions in this example) is presented, 
by day, in two lines: the green line is 
expected activity based on a forecast from 
historical data, and the red line is the 
observed activity for 2020. Together these 
lines quickly show how 2020 activity was 
affected by COVID-19 and associated public 
health measures, including lockdowns of 
different levels in different areas.

On the bottom left (Figure 1) is presented 
the cumulative effect of any differences 
between the two. This cumulative effect 
is calculated as expected activity minus 
observed activity, so that a positive number 
indicates lower than expected activity, or 
a “shortfall.” A rising curve thus shows a 
shortfall in inpatient admissions growing 
more than would be expected. A flattening 
of this curve indicates the system returning 
to expected levels of activity, and a fall in 
the curve represents a period of “catch 
up” where demand exceeds the normally 
expected level of activity.

On the right-hand side of the presentation 
(Figure 1) are a number of filter buttons 
that allow this analysis to be run for specific 
specialties, admission types, DRGs and 
groups of DRGs, different ethnicities, sex 
and age groups. Selection of specific filters 
allows recalculation of the display—the 
Prophet model is rerun on the national data 
collections just for cases that fit the param-
eters selected.

The central area of the display can be set 
as either “quick explorer” or “shortfall.” In 
quick explorer mode, a “light” version of the 
model is run to allow the user to get a broad 
though less precise comparison of relative 
effects on different groupings, such as 
specialty, ethnic group and so forth, within 
the selected parameters. In shortfall mode, 
the full model is used to show effects by 
week for patients within the selected param-
eters. These are presented as a detailed table 
and as a graph (Figure 2).

REACH and 
emergency 
department 

presentations
A potentially useful example of REACH’s 

findings is differences in emergency 
department (ED) activity in 2020.

Articles about increasing pressures on 
EDs were widespread in the general media 
in March 2021 and prior.13–15 These have 
included concerns about “code blacks” (EDs 
reaching full capacity and hospitals asking 
patients to go elsewhere, such as after-hours 
services) and “ramping” (patients held in 
ambulances outside EDs). The REACH tool 
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Figure 1: Screenshot of REACH for actual and forecast acute inpatient admissions presentations, Aotearoa New Zealand, July 2019 to February 2021. 
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Figure 2: Screenshot of REACH tool central panel in shortfall mode.
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allows us to understand whether these 
increases were real, sustained and reflect 
a genuine increase in demand (as opposed 
to system delays caused by problems with 
intra-hospital flow).

Data through to February 2021 show a 
complex picture, highlighting the value 
of two features of REACH: a robust fore-
casting method and the ability to investigate 
activity at more granular levels (ie, “disag-
gregation”). Figure 3 shows that there was 
a pronounced reduction in ED attendances 
during the first lockdown period, some of 
which was a real reduction in demand (such 
as trauma, mentioned above). However, it 
is likely at least some of this was displaced 
activity—that is, people with long-term 
conditions having acute episodes that would 
lead them to seek care from EDs avoided 
doing so.16 This being so, the likelihood was 
that these patients would “re-emerge” in the 
system at some point, potentially with more 
advanced disease requiring more invasive 
or intensive treatments, or destabilised 
disease requiring greater medical input and 
time to address.

The evidence points to this re-emer-
gence occurring in the last three months 
before Christmas 2020, with the red line of 
observed activity showing a trend of unprec-
edentedly high ED presentations nationally 
during this period. Not only was the number 
of these presentations significantly higher 
than expected for the time of year, but it was 
higher than historical trends for mid-winter 
(when the number of presentations tend to 

be higher) and still increasing at the end of 
the period. 

If we look at the red line alone, the period 
since January 2021 shows a decrease in ED 
presentations. However, this apparently 
good news needs to be considered against 
what we might have expected to happen. 
Based upon historical trends, we would have 
expected a notable decline in ED presenta-
tions following the holiday period (the green 
line in Figure 3), and despite the absolute 
reduction in actual presentations in more 
recent months, these remain above both 
forecast and historical norms.

A more granular 
analysis 

However, REACH is able to disaggregate by 
triage level, allowing different insights into 
what was happening in our EDs.

First, the increased activity seen since 
October 2020 was concentrated in the most 
urgent triage levels of 1 and 2, where it 
remained consistently above expected levels 
for the period. Triage levels 1 and 2 cover 
illness or injury which is “immediately 
life-threatening” (triage 1), or “imminently 
life-threatening, or important time-critical” 
(triage 2), and which require immediate 
simultaneous triage and treatment or 
maximum of ten minutes triage time, 
respectively.17 

Figure 4 shows this higher-than-expected 
level of urgent triage level 1 and 2 activity 
nationally after October 2020.

Figure 3: Actual and forecast ED presentations, Aotearoa New Zealand, July 2019 to February 2021.
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During the same period there were in fact 
fewer than expected presentations at the 
less urgent triage levels of 4 and 5 (which 
comprise “potentially serious” or “less 
urgent” issues requiring maximum triage 
times of 60 minutes or 120 minutes, respec-
tively).17 Thus, any data where all triage 
levels are aggregated have the effect of 
hiding the increase in presentations triaged 
as being potentially immediately or immi-
nently life-threatening. When aggregated 
together, the lower than expected “poten-
tially serious” or “less urgent” triage level 
presentations offset or effectively “hide” the 
increased more urgent activity. 

Figure 5 shows this lower-than-expected 
level of triage level 4 and 5 activity from 
approximately January 2021.

This emphasises that raw aggregated 
figures can hide details that are hugely 
important in understanding what is really 
happening. In short, as Table 1 shows, while 
the overall figures in the first two months of 
2021 were about the same as expected, those 
of the most urgent and challenging cases 
were substantially higher.

This pattern is not universal around 
the country. In fact, stark variation in 
experience between DHBs is notable. For 
example, one large DHB has had 5,000 
more ED presentations since October 2020 
than our model would forecast based on 
2018/2019 data, whereas another has seen 
approximately the expected amount when 

triage levels are aggregated (Figures 6 and 
7). However, there is some evidence the 
differential between triage levels also plays 
out at a local level.

A further concern is whether the 
increased demands on ED would also 
exacerbate, or reflect an exacerbation of, 
inequity in our health system. Table 2 shows 
that across ethnic groups there are different 
but generally inconsistent patterns that raise 
questions more than provide clear answers.

Discussion
By comparing, at a granular level, ED 

activity since the emergence of COVID-19 
with historical trends, we can show with 
a degree of certainty that, at least in some 
parts of the country, the pressures felt in 
EDs were a reflection of real, sustained 
increases in demand above historical norms 
and cannot simply be ignored as an artefact. 
However, further questions are raised by 
this analysis, including whether specific 
presenting diagnoses drove the increased 
demand, and whether patient pathways 
following presentation at the ED have 
changed.

To answer these questions, deeper 
analysis of local data is required. For this 
reason the Commission has been working 
with DHBs to apply the tool to local data 
systems that have the advantage of both 
more recent data and more detail than that 
contained in the national datasets. REACH is 

Figure 4: Actual and forecast emergency department presentations, triage levels 1 and 2, Aotearoa New 
Zealand, July 2019 to February 2021. 
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Table 1: Excess ED presentations compared with historic trends, by triage level and period.

 
 

Total Triage 1, 2 Triage 4, 5

n % n % n %

October to December 
2020

6,074 1.7% 2,683 5.3% 197 0.1%

January to February 
2021

-1,671 -0.9% 1,818 6.8% -2,943 -3.9%

Table 2: Excess Triage 1 and 2 ED presentation by ethnic and age groups, October 2020 to February 
2021. 

16–64 65+

n % n %

Māori 472 5% 68 2%

Pacific 162 5% -61 -4%

Asian 355 10% -53 -3%

European/Other 1955 8% 1736 8%

being made available to DHBs and we would 
advocate all to apply it to their local systems.

The uses of this type of tool are manifold. 
It can be used to consider different types of 
admission. Waiting list backlogs are rela-
tively simple to interpret (a backlog is likely 
to consist of patients needing treatment 
who have been denied access), whereas 
acute admission shortfalls may be avoided 
or delayed admissions, the ramifications of 
each being different. Further we can identify 
divergent patterns for different groups of 
people, including between different ethnic 

groups, which in some instances seem to 
have worsened existing inequities.

One opportunity highlighted in the health 
system reforms is that of more coherent 
and consistent use of data. We contend 
that this tool is a good example of the type 
of development that all parts of the health 
system should be using on a routine basis 
as we look to monitor and indeed improve 
our health system. Monitoring and action 
around trends and impacts on inequities in 
healthcare for Māori and Pacific peoples in 
particular require close attention.
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Figure 5: Actual and forecast emergency department presentations, triage levels 4 and 5, Aotearoa New 
Zealand, July 2019 to February 2021.

Figure 6: Actual and forecast emergency department presentations, July 2019 to February 2021, DHB A.

Figure 7: Actual and forecast emergency department presentations, July 2019 to February 2021, DHB B.
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A case of congenital 
syphilis: the alarming 
and inequitable rise in 
congenital syphilis in 

Aotearoa and a call to action
Amanda Hall, Danny de Lore, Massimo Giola,  

Tess Edmonds, Emma Best, Rachel Webb

A 2,400g male infant was born to a 
multiparous New Zealand Māori 
woman in the upper North Island 

following spontaneous onset of labour at 
approximately 36 weeks gestation. The preg-
nancy was not recognised until 24 weeks 
gestation, resulting in incomplete antenatal 
screening. The infant was born in good 
condition with Apgar scores of 9 and 10 and 
was admitted to a Level 2 Special Care Baby 
Unit (SCBU) to establish feeding. He was 
discharged following an uncomplicated ten-
day stay. 

At 20 days of age, the infant was read-
mitted to hospital with a 24-hour history of 
decreased feeding, irritability, abdominal 
distension and jaundice. On admission, 
the infant appeared acutely unwell, irri-
table and deeply jaundiced with marked 
hepatomegaly. There were no signs of 
cardiorespiratory instability or seizure 
activity. 

Initial investigations showed conjugated 
hyperbilirubinaemia (bilirubin 166umol/L), 
anaemia (haemoglobin 66g/L), thrombocyto-
penia (platelets 60x109/L) and coagulopathy. 
C-reactive protein  was elevated at 127mg/L. 
A blood gas demonstrated lactic acidosis 
(4mmol/L) and hypoglycaemia (blood 
glucose 2.7mmol/L). Anti-infectives were 
commenced for suspected late-onset 
neonatal sepsis (amoxicillin, cefotaxime and 
aciclovir). 

Several hours after presentation the 
infant’s condition deteriorated with tachy-
cardia and hypotension and he was urgently 
transferred to the paediatric intensive care 

unit (PICU) at Starship Children’s Hospital. 
The infant required further fluid resus-
citation, and an adrenaline infusion and 
non-invasive ventilation were commenced. 
Blood cultures flagged positive after several 
hours with a gram-negative bacillus, later 
confirmed as Escherichia coli resistant to 
amoxicillin. In PICU, respiratory support 
and inotropes were discontinued within 
several hours, but the infant developed 
worsening conjugated hyperbilirubinaemia, 
significant lactic acidosis and severe 
hyponatraemia. Abdominal ultrasound 
demonstrated unilateral hydronephrosis 
with pelvico-ureteric junction (PUJ) 
obstruction, hepatosplenomegaly and a 
small volume of ascites. The gallbladder 
appeared normal. Urine showed nephrot-
ic-range proteinuria. Extensive viral testing 
was negative, including for herpes simplex 
virus by polymerase chain reaction (PCR). 

The infant was assessed by the metabolic, 
surgical, gastroenterology and infectious 
disease teams. During an infectious diseases 
consultation, a subtle desquamating rash on 
the soles of the feet was noted and urgent 
treponemal serology requested. On day 
five in PICU, positive reactive rapid plasma 
reagin (RPR) titre of 1:32 and Treponema 
pallidum particle agglutination assay 
(TTPA) results became available. On further 
questioning, the infant’s mother revealed 
a history of syphilis diagnosed several 
years prior with incomplete treatment. 
She was then lost to follow-up by her local 
sexual health service. Additionally, ante-
natal syphilis serology was not documented 
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during her current pregnancy. Further 
infant investigations included abnormal 
long bone x-rays showing periostitis and 
extensive bony sclerosis involving the lower 
and upper limbs, scapulae, clavicles and 
ribs. A lumbar puncture was grossly blood-
stained but showed a mild cerebrospinal 
fluid (CSF) pleocytosis (WBC 200x106/L, 74% 
polymorphs, RCC 31,000 x106/L, VDRL not 
performed due to bloodstaining, culture 
negative). Cranial ultrasound, ophthal-
mology and audiology evaluations were 
normal. 

Congenital syphilis was diagnosed on the 
basis of positive serology and the constel-
lation of consistent clinical features. The 
infant was treated with a ten-day course 
of IV benzylpenicillin, in addition to 
completing seven days of cefotaxime for 
E. coli bacteraemia. He made an excellent 
clinical recovery with jaundice, proteinuria 
and oedema all resolving by the time of 
discharge. His parents were referred to the 
local sexual health service. 

Discussion 
The recognition of congenital syphilis 

remains challenging for clinicians.1–3 Like 
the majority of infants at risk of congenital 
syphilis, this infant was asymptomatic at 
birth. However, he went on to develop 
life-threatening manifestations in the first 
weeks of life. Clinicians need to maintain 
a low index of suspicion for congenital 
syphilis, especially where there is an 
absence of documented antenatal serology 
and where a unifying explanation for multi-
organ dysfunction is not apparent.

This infant’s presentation was initially 
thought to be caused by E. coli bacteraemia 
with a predisposing renal tract abnormality. 
However, the severity of his multi-organ 
involvement with conjugated hyperbili-
rubinaemia, nephrotic-range proteinuria 
and haematologic abnormalities was not 
typical of E. coli infection, particularly as he 
required only a brief period of non-invasive 
ventilation and inotropic support. The rapid 
deterioration with haemodynamic insta-
bility and lactic acidosis occurring several 
hours after initiation of IV antibiotics may 
have been due to the Jarisch-Herxheimer 
reaction, a transient immunologic response 
following initiation of antibiotic treatment 
for syphilis that has occasionally been 

described in neonates. In a case series from 
Bejing, 11 infants with congenital syphilis 
who developed the Jarisch-Herxheimer 
reaction all had multi-organ involvement 
with high spirochete load.4  

New Zealand has seen a concerning 
increase in congenital syphilis in recent 
years. Between April 2018 and June 2020, 
prospective surveillance by the New Zealand 
Paediatric Surveillance Unit (NZPSU) iden-
tified 32 exposed infants and 12 probable/
confirmed cases; seven of these infants’ 
mothers were not diagnosed with syphilis 
in pregnancy. The annual incidence was 9.4 
per 100,000 live births.5 In contrast, there 
were no notifications of congenital syphilis 
between 2011 and 2016.6 Marked ethnic 
inequities are evident among congenital 
syphilis cases in New Zealand. This infant 
was Māori, as were 43% of cases notified to 
the NZPSU.5

The increase in congenital syphilis mirrors 
a dramatic rise in syphilis in adults. There 
were 727 cases in 2019, compared to only 
82 in 2013.6 Cases are concentrated in the 
Auckland region7 and upper North Island. 
Although the majority of new cases are 
in men who have sex with men (MSM), 
numbers are rising among women of child-
bearing age, a particular concern given the 
potential for mother-to-child transmission.6

This resurgence in syphilis is occurring 
around the globe,8 including other high-
income countries such as Australia, where 
there was a 146% increase in infectious 
syphilis cases between 2014 and 2018,9 and 
the United Kingdom.10

Congenital syphilis is preventable by ante-
natal screening and maternal treatment in 
early pregnancy. The steady rise in national 
notifications of congenital syphilis in recent 
years highlights critical deficiencies in 
maternity and sexual health services, partic-
ularly impacting wahine hapū. 

This case highlights the importance of 
reviewing maternal serology results as part 
of routine newborn management. Urgent 
consideration should also be given to the 
introduction of universal third-trimester 
syphilis testing, which aligns with recom-
mendations in the recently published New 
Zealand Sexual Health Society national 
guidelines11 and antenatal screening prac-
tices in other high-incidence populations. 
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Given the current situation in New Zealand, 
we strongly favour a universal rather than 
risk-based approach to third-trimester 
testing. Testing of the mother at delivery 
should be universally performed in the 
absence of antenatal testing, in particular 
for syphilis, HIV and hepatitis B, where 
immediate clinical management may 
prevent mother-to-child transmission. 
Infant testing should be performed at any 
time upon clinical suspicion of syphilis, 
as maternal infection may have been 
acquired after the time of maternal serologic 
screening. 

For women in the childbearing years who 
are diagnosed with syphilis, follow-up care 
should include explicit guidance regarding 
the need for antenatal care and testing in 
future pregnancies, along with identification 
and treatment of sexual partners. 

The recently announced health system 
reforms and Māori Health Authority present 
a timely opportunity to re-prioritise and 
re-design sexual health and maternity 
services for wahine Māori, in a culturally 
responsive manner with barriers to access 
removed. 
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Figure 1.
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From left to right: an 
unusual presentation of 

Tolosa-Hunt syndrome with 
bilateral eye involvement

Matthew Cowie, Roderick Duncan, Yassar Alamri

ABSTRACT
Here we discuss a presentation of Tolosa-Hunt syndrome (THS) in a 44-year-old female with new 
right-eye ptosis, ophthalmoplegia and headache. Four days prior, she had almost identical ptosis and 
ophthalmoplegia in her left eye, which resolved. Cavernous sinus inflammation and symptom improvement 
with glucocorticoid treatment indicated THS with bilateral eye involvement, a presentation which may be 
undervalued by the current THS classification.

Tolosa-Hunt syndrome (THS) is an 
uncommon clinical syndrome char-
acterised by painful ophthalmoplegia 

caused by an idiopathic granulomatous 
inflammatory process of the cavernous 
sinus.1–3 Diagnosis can be challenging and 
requires the exclusion of vascular, infective, 
malignant and other known inflammatory 
causes. Classically, optic or retro-orbital pain 
precedes ophthalmoplegia by up to 30 days.4 
Symptoms are mostly unilateral and com-
monly affect cranial nerves (CN) III (85–78% 
of cases), VI, IV and V, with a bilateral pre-
sentation in only 4–5% of cases.4,5 

The diagnosis involves multiple inves-
tigations (including serial neuroimaging), 
and classification has changed over time. 
The current classification set by the 
International Classification of Headache 
Disorders Third Edition (ICHD-3)  requires 
“unilateral orbital or periorbital headache” 
and “paresis of one or more of the ipsi-
lateral CN III, IV and/or VI.”6 Visualisation 
of gadolinium contrast enhancement in the 
cavernous sinus (often extending into the 
superior orbital fissure) is suggestive of the 
diagnosis; obtaining histological confir-
mation of granulomatous inflammation 
is often abdicated due to the high-risk 
location of biopsy.

A hallmark feature of THS is the rapid 
resolution of headache with glucocorticoid 

treatment. It is still unclear whether the 
initial high-dose regime improves ophthal-
moplegia, which can take several months to 
resolve.7 Tapering of glucocorticoids with 
on-going follow-up is suggested and leads to 
a positive but often relapsing prognosis.8

Case presentation
This 44-year-old women was referred to 

our service with chronic daily headaches, 
four days of left-eye ptosis and right CN III 
and IV palsies. The current presentation was 
preceded by worsening of bilateral retro-or-
bital headaches for three months, which 
were initially attributed to an enlarging 
pituitary adenoma. The patient’s case was 
discussed at our haematology/oncology 
multi-disciplinary meeting, and a primary 
CNS lymphoma was deemed highly unlikely. 
Given the new abnormalities of ocular 
movements, we suggested commencing 
parenteral glucocorticoid therapy and 
transferring the patient to our service (at a 
tertiary hospital). By the time of her arrival 
a day later (ie, after one dose of methylpred-
nisolone 1,000mg), her left ocular symptoms 
had resolved, but she developed right-sided 
ptosis and CN III and IV ophthalmoplegia. 
Her previous medical history included 
diabetes, obstructive sleep apnoea, asthma/
COPD overlap syndrome, obesity and 
current smoking.



176

cLInIcAL coRResPonDence

NZMJ 22 October 2021, Vol 134 No 1544
ISSN 1175-8716   © NZMA
www.nzma.org.nz/journal

Upon reviewing her history and neuroim-
aging, it was found that she had undergone 
a CT with angiography at the time of her 
headache onset (Figure 1A). This showed 
no abnormalities. A subsequent MRI 
was performed a week later and showed 
enlargement of the pituitary and cavernous 
sinus (Figure 1B). Blood tests, cere-
bro-spinal fluid analysis and chest x-ray 
did not identify any obvious inflammatory 
or malignant processes. Inflammatory 
markers including anti-neutrophil cyto-
plasmic autoantibodies (ANCA), angiotensin 
converting enzyme (ACE), IgG sub-class 
levels and pituitary hormones were all 
normal. A repeat MRI at our institution 
demonstrated progression of pituitary 
enlargement (Figure 1C).

After commencing steroid therapy, the 
patient’s headache resolved within 24 
hours, and both ptosis and ophthalmoplegia 
improved over the course of the treatment 
(Figure 2). A follow-up MRI demonstrated 
reduced enlargement, and prednisone was 
tapered over 12 weeks. 

Discussion and 
conclusions

This was a highly unusual presentation 
of THS with dynamic and bilateral eye 
involvement. To the best of our knowledge, 
disappearing ophthalmoplegia and ptosis 
that re-presents in the contralateral eye has 
seldom been documented in the literature.9 
One simple explanation for this unusual 
presentation could be documentation error. 
But we think this is unlikely because the 
patient made it clear that her symptoms 
“switched eyes” and was told to specifically 

mention this was not documentation error. 
A more suitable explanation for this presen-
tation would be the dynamic inflammatory 
nature of the underlying condition. What 
is known about the exact pathogenesis of 
THS is limited. However, it seems plausible 
that, given the location of the inflammation, 
a small change may cause rapid resolution 
or progression of symptoms. As mentioned, 
the diagnosis of THS can be challenging, and 
>75% of patients with painful ophthalmo-
plegia will not have THS.10 It is important 
to consider other key differentials in the 
present case. A history of sub-optimal 
diabetic control could suggest diabetic CN 
palsy and vascular or malignant causes 
could also cause fluctuating CN palsies with 
headache. However, we find it unlikely that 
such dramatic and continued response to 
glucocorticoid treatment would be present 
with these aetiologies. a comprehensive 
range of inflammatory disorders were also 
investigated and normal, we make note that 
the sensitivity and specificity of these are 
varied.

This case may highlight limitations with 
the current classification of THS. Bilateral 
cranial nerve presentation is estimated to 
occur in 4–5% of cases,4,5 yet the ICHD-3 
criteria state “unilateral” headache with 
“ipsilateral” cranial nerve involvement, 
with no further mention of bilateral presen-
tation.6 Another abnormality in the present 
case was the length of time that headache 
existed before ophthalmoplegia. The ICHD-3 
states headache should precede ophthalmo-
plegia by ≤2 weeks. Other literature suggests 
this may be up to several months.4 In this 
case, it is possible that mild ophthalmoplegia 
went unnoticed for some time.
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Figure 1: The initial CT scan revealed no abnormalities (A), but a subsequent MRI showed enlargement 
of the pituitary gland and cavernous sinus (B) which progressed on repeat MRI a few days later (C).

Figure 2: Gaze positions two days after commencing intravenous methylprednisolone. The images are 
consistent with moderate right-eye ptosis, best seen in neutral vertical gaze images (top left), and right 
abducens nerve palsy, best seen in right horizontal gaze images (bottom middle).
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Non-pharmaceutical 
interventions targeting 

COVID-19 were associated 
with large reductions in 

community antibiotic 
dispensing but no increase 

in severe morbidity  
from severe common 
bacterial infections

Thomas Hills, Stephen Ritchie, Mark Thomas, Eamon Duffy

At the outset of the COVID-19 pandem-
ic, there was concern that COVID-19 
would increase antibiotic use and 

compromise the progress of antimicrobial 
stewardship (AMS) initiatives. In contrast, 
marked reductions in antibiotic prescribing 
and dispensing have been reported in the 
United Kingdom1 and United States of Amer-
ica.2 New Zealand’s public health response 
to the pandemic resulted in the elimination 
of COVID-19 and large reductions in the 
circulation of many common respiratory 
viruses and some bacterial pathogens, such 
as S. pneumoniae.3,4 We recently reported 
a large reduction in community antibiotic 
dispensing in New Zealand.5 

To further understand this phenomenon, 
we looked for harm associated with this 
reduction in community antibiotic use, 
noting that previous research suggested 
that reductions in community antibiotic use 
might result in increased hospitalisations 
with pneumonia or peritonsillar abscess.6 In 
New Zealand, when community antibiotic 
use fell by 36% during and after a national 
lockdown—which was likely due to reduced 
access to healthcare and less circulation of 

respiratory viruses—there was no evidence of 
increased hospitalisation due to pneumonia, 
peritonsillar abscess or rheumatic fever.5 

The reports of reduced antibiotic use 
during COVID-19 have all compared recent 
population level rates with historical data. 
To further evaluate the hypothesis that 
community antibiotic dispensing during 
COVID-19 decreased significantly without 
evidence of severe harm, we used national 
data to examine rates of community anti-
biotic use and the incidence of pneumonia, 
peritonsillar abscess or rheumatic fever 
during a period when the intensity of 
non-pharmaceutical interventions (NPIs)7 
differed by geographic area, effectively 
splitting the New Zealand population 
into two groups: higher intensity NPIs in 
the greater Auckland region, where the 
outbreak was localised, and lower intensity 
NPIs in the rest of New Zealand. 

 The decrease in weekly community 
antibiotic dispensing rates in the greater 
Auckland region was larger than the 
decrease observed in the rest of New 
Zealand (Figure 1A). Despite the larger 
reduction in antibiotic dispensing in the 
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greater Auckland region, the rates of hospi-
talisation for pneumonia, peritonsillar 
abscess or rheumatic fever (Figure 1B, C 
and D respectively) in the greater Auckland 
region were comparable with those in the 
rest of New Zealand. 

Taken together, the observational 
evidence from the COVID-19 pandemic 

suggests that substantial reductions in 
community antibiotic dispensing in New 
Zealand did not result in increased severe 
morbidity due to infectious diseases. These 
data may help to convince clinicians and the 
public that a large proportion of community 
antibiotic use in previous years has been 
unnecessary.
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Figure 1: Percentage change in antibiotic dispensing rates (Figure 1A) and rates of hospital discharge with pneumonia (Figure 1B), peritonsillar abscess (Figure 1C) and acute rheumatic 
fever (Figure 1D) for the greater Auckland region (solid lines—estimated 2020 population 1.74 million people), where higher intensity non-pharmaceutical interventions (NPIs) were in place 
during calendar weeks 33–41, and for the rest of New Zealand (dashed lines—estimated 2020 population 3.34 million people), where lower intensity NPIs were in place during calendar weeks 
33–41. Weekly antibiotic dispensing rates and hospital discharge rates, obtained from the National Pharmaceutical Collection and the National Minimum Database, are indexed to rates from 
2017–2019 to account for baseline differences in the two regions.
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Response to:  
COVID-19: what comes  

after elimination?
Arindam Basu

Dear Editor,
The authors of the editorial 

COVID-19: what comes after elimi-
nation?1 deserve congratulations for writing 
a well-articulated, thoughtful and perhaps 
one of best “think pieces” from a multi-dis-
ciplinary perspective on what may happen 
as the country moves away from a strict 
COVID-19 elimination strategy to a strategy 
reliant on “zero tolerance for COVID-19 
deaths.” 

I’d like to take this opportunity to make a 
few observations on some of their assump-
tions, which may be pertinent given the state 
of the knowledge of COVID-19 is changing. 

Notably, the authors make several assump-
tions, but it was not quite clear from the text 
how they might address them, even as those 
unstated assumptions will bear on several of 
their ideas and suggestions. First of all, it is 
now established that COVID-19 is airborne,2,3 
and as such, ventilation and masking have 
a more prominent role in non-pharmaco-
logical intervention than what may have 
been considered earlier. But in order to 
enforce or enable this, individuals need 
to change their behaviours about precau-
tionary practices, and businesses will need 
to adjust their practices, such as ventilation 
on shop floors and modes of operation (eg, 
restaurants may consider being more open 
spaced and limiting customers). Second, 

although the authors discussed endemic 
COVID-19, the jury is still out. By suggesting 
that the virus will become endemic, the 
authors assumed that COVID-19 will have 
re-infection4; so far, there is little evidence of 
re-infections as a dominant mode of trans-
mission of this virus.5 Besides, as it is now 
known that extant vaccines do not confer 
“sterilising immunity,” the discussions 
around “booster vaccinations” are in order.6 
The question of an endemic infection, and 
thereby the premise that there will be a 
“shift in public risk tolerance,” needs careful 
consideration. Finally, the authors did not 
discuss the potential issues around “long 
COVID”; perhaps this was beyond the scope 
of their review, yet the need to study the 
implications of long COVID is unavoidable. 
Albeit, we may be in the throes of the birth 
of a new speciality in public health and 
medicine devoted to the study of the causes 
and consequences of COVID. What the 
implications of long COVID will be is open to 
speculation.

All said, I commend the authors for their 
vision and laying out the considerations 
from a multi-disciplinary perspective, 
weaving in the needs of business and health 
sector organisations. Going forward, other 
issues, particularly given the transmission 
dynamics of COVID-19 and long COVID, 
deserve due consideration.
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Anti-vax inactivity
Tony Devenish

Dear Editor,
As a retired GP, I am sad to realise 

that I am embarrassed by the 
apparent inability of our professional bodies 
to respond to the anti-vax doctors in our 
midst.

While I have no problem with an 
informed person deciding to avoid COVID 
vaccination for themselves, I believe that 
doctors spreading obvious unscientific 
claptrap about the vaccination to their 
patients is nothing short of an abuse of 
the power differential that exists between 
patient and doctor.

Our profession seems to find the where-
withal to act promptly and decisively when 
an inappropriate sexual relationship is 
discovered between a doctor and a patient. 
I believe that, from a moral point of view, 

filling the heads of susceptible patients 
with unscientific information that would 
very likely damage the patients’ health 
should they contract COVID is no less 
reprehensible.

I urge the profession to stand up and be 
counted. These doctors need their practising 
certificates revoked, and to be required to 
undergo retraining before being let loose on 
the public again.

The time for dealing effectively with this 
idiocy is rapidly drawing to a close, and if 
missed, due to continuing inactivity, it will 
require some very difficult explanation in 
the future. I hope that there are people with 
the strength to take this on, should it be 
required. 

Yours faithfully, 
Tony Devenish
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Two Cases of Laminectomy
1921

By D. W. Carmalt Jones, M.D., F.R.C.P., 
and J. Renfrew White, F.R.C.S., Eng.

These cases make an interesting 
comparison, because, though very similar 
in symptoms and subjected to the same 
treatment, they were paradoxical, both in 
morbid anatomy and results.

Case 1.—A.W., a woman of 28, had 
suffered for ten years from spastic para-
plegia. There had been gradually increasing 
stiffness and disability in the use of both 
legs, but no pain, except for a “girdle 
sensation,” which later experience led us 
to attribute to suggestion on the part of 
some one of the many doctors whom she 
consulted. During the whole period there 
had been no sphincter trouble until within 
a few weeks of the time of our examination. 
This is all the more remarkable in view of 
the extreme compression of the cord as 
found at operation. Apart from the paralysis 
her general health was good, and she had 
good use of her hands, and was fairly skilful 
seamstress. The following condition was 
found on examination of the central nervous 
system:

Cranial nerves were unaffected.
Sensation.—There was considerable loss 

of appreciation of all forms of cutaneous 
stimulation, touch, prick, heat and cold, but 
it was not complete. The sense of touch was 
much less affected on both legs than the 
other forms, and pain, heat and cold were 
much more affected on the right leg than 
the left. She had some difficulty in localising 
the lines where normal sensation became 
impaired, but after prolonged examination a 
line of demarcation was found along the line 
of the second rib on the chest, and passing 
down the middle of the arm and hand, and 
along the ring finger of each hand, that is 
to say, from the seventh cervical segment 
downwards. This formed the upper sensory 
limit. In addition there was marked loss 
of joint sense up to the knees, and loss of 
vibration sense up to the ribs.

Movements.—The head and neck move-
ments were unaffected. The trunk was 

spastic and was only moved with great diffi-
culty. She could stand with help, and could 
walk with sticks, but there was evident diffi-
culty in maintaining the balance of the rigid 
body. There was no noticeable defect in the 
movement of the arms. The legs were typi-
cally spastic, and held rigidly extended and 
adducted, there was extraordinarily great 
resistance to passive movement, especially 
in the left leg.

Reflexes.—Superficial: Abdominal reflexes 
absent, plantars extensor.

Deep arm jerks present, knee jerks, and 
ankle jerks greatly increased, ankle clonus. 
Sphincters, apparently some reflex mictu-
rition, constipation.

It was evident that there was a transverse 
lesion of the cord, of which the upper limit 
was near the seventh cervical segment, but 
the spasticity was much greater in the left 
leg, and this, together with the unequal loss 
on the two sides of the sensations of pain, 
heat and cold, suggested something in the 
nature of Brown-Sequard’s syndrome, most 
likely indicating unequal pressure on the 
two sides of the cord. X-ray examination 
of the spine and the Wassermann reaction 
were both negative. The main question for 
decision was whether the lesion was intra 
or extramedullary. The usual guide in this 
matter is the presence of absence of root 
pains, and the question of any dissociation 
of sensation. Extramedullary pressure 
nearly always produces root pains, which in 
this case were conspicuous by their absence, 
and intramedullary lesions often show 
greater loss of heat sensation than of touch, 
which was the case in the present instance. 
The probabilities, therefore, pointed rather 
to an intramedullary lesion.

This intramedullary diagnosis, therefore, 
was maintained by one of us (D.W.C.J.), but 
it was pointed out that the paralysis was of 
very long standing, and that life was hardly 
worth living in the condition and with the 
existing prospects, that the smallest chance 
of improvement was considered worth any 
risk, and that at the least decompression 
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might do good. Laminectomy was therefore 
decided upon, and performed by the other 
(J.R.W.).

The patient was anæthetised with warm 
ether and the operation of laminectomy 
performed through a curved incision. The 
backs of the four upper dorsal vertebræ 
were exposed and removed. The dura mater 
was incised, and nothing in the shape of a 
tumour was found. The veins running up 
the back of the cord were, however, very 
varicose and congested. Hence the back of 
the seventh cervical vertebra was removed, 
the dura mater slit up and a large soft 
yellowish coloured tumour was exposed 
about the size of a walnut. It shelled out 
very definitely and easily, and was appar-
ently growing from the pia or arachnoid 
mater. The cord was found lying in front of 
it flattened to the thickness of a ribbon. The 
amount of conducting function remaining 
in so flattened out a cord was most 
remarkable—no doubt the explanation lying 
in the extreme slowness with which the 
compression had taken place—spread over 
at any rate 10 years.

The patient was so collapsed after the 
operation that blood transfusion had to 
be resorted to. Owing to her collapsed 
condition, it was found impossible to nurse 
her on her face, and she had to be on her 
back. By the time she recovered from the 
collapse leakage of cerebrospinal fluid 
had taken place, and although the patient 
recovered well for ten days, this leakage 
continued, became infected, and the patient 
died on the twelfth day of meningitis.

The tumour was examined by Professor 
Drennan, who pronounced it a typical 
psammoma—an endothelial structure 
studded with minute calcareous masses.

It is a matter for extreme regret that this 
case was not diagnosed and operated on 
at an earlier date. The tumour was in an 
accessible spot and of a character admitting 
of complete removal, and was unlikely to 
recur, but at the time of operation, even if 
it had been better borne, the cord was so 
flattened that any considerable recovery of 
function was most likely impossible; still, 
the patient could still walk, and even slight 
recovery would have been of value. Even if 
the spasticity diminished not at all, and the 
patient had survived, a great improvement 

in locomotion could have been obtained by 
tenotomies and other orthopædic surgical 
methods.

Shortly after this a case was admitted to 
Dunedin Hospital under one of us (D.C.J.), 
which presented many similar symptoms.

Case 2.—M.H., a girl aged 18, under the 
care of Dr. C. S. Murray, had a slight febrile 
attack, after which there was progressive 
loss of power in the legs, but no pain.

On admission to the Hospital, the cranial 
nerves, neck, trunk and upper extrem-
ities were unaffected, but both legs were 
extended in a state of spastic paresis.

Sensation.—This was unaffected in the 
left leg, but in the right there was slight loss 
to all forms of sensation, especially of pain, 
heat and cold, together with loss of joint 
sense and vibration sense. The anæsthesia of 
the skin extended from the level of the third 
lumbar segment downwards, that is to say, 
the buttock was completely involved, and 
the upper limit was marked by a line passing 
from the third lumbar vertebra across the 
iliac crest, and down the from of the thigh 
halfway to the knee, crossing the front of the 
thigh and passing upwards to the perineum 
along the adductor aspect of the limb.

Movements.—There was no paralysis, but 
some paresis of all movements, especially on 
the right.

Reflexes.—There was an extensor plantar 
response on both sides, increased knee and 
ankle jerks and ankle clonus. The sphincters 
were unaffected.

Having the previous case in mind, the 
similarity of absence of root pains, partial 
loss of all forms of sensation, especially of 
heat, cold and vibration sense, and spastic 
paralysis, was very striking, and in view of 
the possibilities revealed by the previous 
cause, it was decided to advise operation, 
giving at the same time a very guarded 
prognosis.

The patient was anæthetised and the usual 
method of laminectomy performed. The 
backs of vertebræ L 1, 2, 3, 4 were removed 
and nothing abnormal found, although 
again the posterior spinal veins were 
markedly varicose and congested. The cord 
was followed up by removing the backs of 
two more laminæ—but nothing abnormal 
was found.
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The patient suffered during the next week 
very much with root pains—for a fortnight 
she presented all the signs of a complete 
transverse lesion—complete flaccid 
paralysis with sphincteric incontinence. 
After this, however, she rapidly recovered, 
and when discharged from Hospital ten 
weeks after the operation, not only was she 
able to walk very well, but all her previous 
symptoms and signs had disappeared. It 
seems probable that a very small early intra-
medullary growth was decompressed, in 
which case recurrence of symptoms is to be 

expected, but she remains perfectly normal 
six months after the operation.

In both these cases it was impossible to 
make a very positive diagnosis, beyond that 
of compression of the spinal cord, greater on 
one side than on the other, and the results 
were curiously paradoxical. In the former 
case a discrete tumour was successfully 
removed, with a fatal results; while in the 
latter, an operation which revealed nothing 
abnormal was speedily followed by a most 
satisfactory recovery.

URL:
www.nzma.org.nz/journal-articles/two-cases-of-laminectomy
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Parental care is essential for 
offspring survival and involves 
novel and complex behaviours 
that impact offspring’s growth, 
development, and health. For 
many species, including humans, 
both parents play a critical role 
in raising young. However, many 
men and women suffer from 
postpartum mood disorders, 
which can significantly hinder 
their ability to provide parental 
care, leading to adverse effects 
on offspring. Understanding 
the neurobiological basis of 
healthy parental care is there-
fore essential to develop targeted 
treatments for these conditions. 
Hormones play a crucial role in 
regulating parental behaviour 
via receptor-specific and cell-
type specific actions in brain 
circuits. Although we know 
much about the neuroendo-
crine regulation of maternal 
behaviour, far less is known 
about paternal behaviour. We 
aimed to test whether prolactin, 
a hormone involved in lacta-
tion and maternal behaviours, 
was also essential for paternal 
behaviour. Like humans, male 
mice participate in raising 
offspring. Pharmacologically 
blocking prolactin-release using 
bromocriptine in father mice ex-
posed to four pups significantly 

reduced pup retrieval behaviour 
(median number pups retrieved 
= 1, n = 8), one of the main paren-
tal behaviours displayed in mice, 
compared to controls (median 
number pups retrieved = 4, n = 
6), (Mann–Whitney U = 7.5, P = 
0.026). To determine what part 
of the brain mediated this effect, 
we performed an AAV-Cre medi-
ated conditional deletion of the 
prolactin receptor in the medial 
preoptic area (MPOA) of the 
hypothalamus, an area known 
to regulate parental behaviour. 
MPOA prolactin receptor knock-
out males showed significantly 
less pup retrieval behaviour 
(median number pups retrieved 
= 0, n = 6), compared to controls 
(median number pups retrieved 
= 4, n = 6), (Mann–Whitney U = 
0.5, P = 0.015). Taken together, 
these studies provide novel 
evidence for a causal role of 
prolactin acting in the brain to 
facilitate paternal behaviour. As 
our work develops and trans-
lational opportunities emerge, 
these results may lend to new 
insight on how to improve health 
and well-being in those with 
mood disorders associated with 
parenthood.

Support from Marsden Fund 19-
UOO-101.

Three-dimensional 
somatotopic mapping 
of human trigeminal 

ganglion neurons in situ
Z Xu, M Zhang

Department of Anatomy, 
School of Biomedical Sciences, 
University of Otago, Dunedin

Trigeminal neuralgia (TN) 
is severe facial pain, and its 
pathogenesis remains un-

clear. For patients who are not 
responsive to drug treatments 
or not suitable for microvas-
cular decompression surgery 
(eg, elderly patients, unwilling 
for craniotomy), percutaneous 
trigeminal rhizotomy (PTR), 
which intentionally damages 
the trigeminal ganglion (TG), is 
commonly used. Efficacy and 
complications of the PTR de-
pend on the targeting accuracy, 
which remains a big challenge 
for surgeons. One of the current 
PTR practices is to perform mul-
tiple needlings to localise the 
targeting spot that recreates the 
patient’s TN symptoms. Patients 
must be trained preoperatively 
to localise facial stimuli and 
tolerate the discomfort during 
testing. A somatotopic mapping 
of the TG individual neurons 
and their precise innervation 
territories may overcome this 
painful testing procedure. 
This study aimed to establish 
a human 3D TG somatotopic 
mapping and correlate it to the 
surgical landmarks to guide 
precise localisation and reduce 
patient discomfort in PTR. 

A total of 22 adult cadavers 
were studied using dissection, 
latex injection, epoxy sheet 
plastination, and confocal mi-
croscopy.

The qualitative results showed 
that (1) the TG has a compli-
cated but clearly defined 3D 
somatotopy, (2) the trigeminal 
rootlets are enclosed by central-
ly-reflected arachnoid sleeves 
And (3) the TG is sandwiched 
between the dural and arach-
noid walls of Meckel’s cave. 
No individual variation was 
observed in the cadavers exam-
ined in this study.
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This study concluded that a pre-
cise 3D somatotopic map of the 
TG would be essential to guide 
the accurate positioning of the 
needle tip in PTR. In the future 
study, it needs to be verified in 
the living subject, particular-
ly correlated to the surgical/
radiological landmarks and 
incorporated into the neurosur-
gical navigation and/or robotics 
systems. In addition, under-
standing the 3D relationship 
between TG somatotopic map 
and its surrounding structures 
may also help us explore the 
TN pathogenesis from a new 
perspective.

Gold standard 
postural, balance and 

gait measures are 
reliable and valid to 
assess healthy older 

adults remotely
PHS Pelicioni,1 D L Waters,1,2 A Still,1 

L Hale1

1School of Physiotherapy, 2Depart-
ment of Medicine, Otago Medical 

School, University of Otago, Dunedin

The use of telehealth has 
increased since the COVID-19 
pandemic with more health 
professionals using telehealth 
for clinical consultations. How-

ever, the lack of reliable and 
valid tools to measure posture, 
balance, and gait remotely 
make the assessment of these 
outcomes difficult. Thus, we 
investigated whether postural, 
balance, and gait measures used 
in clinical practice are reli-
able and valid when assessed 
remotely through telehealth 
conferencing.

We investigated 15 healthy 
older adults who performed 
validated tests: timed Up and 
Go (TUG) simple, and with dual 
cognitive (TUG-C) and motor 
(TUG-M) tasks; Berg Balance 
Scale (BBS), Functional Gait 
Assessment (FGA), Dynamic Gait 
Index (DGI), and 360° turning. 
The tests were assessed on two 
separate dates: (i) face-to-face at 
the School of Physiotherapy, in 
Dunedin and (ii) remotely, via 
Zoom between 7 and 14 days 
after the initial assessment. 
Participants also undertook the 
physiological profile assessment 
(PPA) to assess their risk of 
falling. Reliability was mea-
sured using intraclass correla-
tion (ICC) two-way mixed with 
absolute agreement to contrast 
the score of the assessments 
undertaken face-to-face and 
remotely. Concurrent validity 

was measured using Pearson 
correlation between the postur-
al, balance and walking tests 
that were undertaken remotely 
and PPA.    

All tests showed good reliabil-
ity (TUG = 0.85; TUG-C = 0.84; 
TUG-M = 0.80; BBS = 0.78; FGA = 
0.89; DGI = 0.90; 360° turning = 
0.77). The tests were valid, with 
moderate to strong correlations 
between PPA and: TUG (P = 0.01/ 
r = 0.70), TUG-C (P = 0.02/ r = 
0.64), TUG-M (P = 0.01/ r = 0.70), 
BBS (P = 0.04/ r = 0.56), FGA (P = 
0.01/ r = 0.69); DGI (P = 0.01/ r = 
0.70) and 360° turning (P = 0.01/ 
r = 0.66).  

These findings are encouraging 
given the good reliability be-
tween face-to-face and remote 
measurements and the validity 
of these measures to assess 
fall risk even when performed 
remotely. The results suggest 
that health professionals could 
use these measures to assess 
the posture, balance, and gait of 
healthy older adults remotely. 
However, this needs to be con-
firmed in a larger trial.

Supported by Brain Research 
New Zealand and Division of 
Health Sciences Fellowship, Uni-
versity of Otago.
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