
Te ara tika o te hauora hapori

Journal of the New Zealand Medical Association Vol 134 | No 1532 | 26 March 2021

Why are there still  
regional differences in  

the way we deliver trauma 
care in New Zealand?

Why we should be interested in 
the Whale Oil defamation case

Admission to hospital for 
injury during COVID-19 
alert level restrictions

Audit of NZ COVID Tracer 
QR poster display and use 
in Dunedin

Rate and cost of representation in 
patients suffering from major trauma  
in Northland, New Zealand

Use of tranexamic acid in trauma  
patients requiring massive transfusion 
protocol activation: a reassessment  
of prescribing behaviours in a major  
trauma centre in New Zealand

What a headache! Reviewing mild  
traumatic brain injury management 
in a new trauma service 



2 NZMJ 26 March 2021, Vol 134 No 1532
ISSN 1175-8716                 © NZMA
www.nzma.org.nz/journal

NZMJ Editor
Professor Frank Frizelle

NZMJ Production Editor
Richard Beer

NZMA Chair
Dr Kate Baddock

NZMA Communications Manager
Madeleine Boles de Boers (Acting)

Subscription to the New Zealand Medical Journal is free and automatic to NZMA members.
Private subscription is available to institutions, to people who are not medical practitioners, 

and to medical practitioners who live outside New Zealand. Subscription rates are below.
All access to the NZMJ is by login and password, but IP access is available to some subscribers. 

Read our Conditions of access for subscribers for further information 
www.nzma.org.nz/journal/subscribe/conditions-of-access

If you are a member or a subscriber and have not yet received your login and password, or 
wish to receive email alerts, please email: julie@nzma.org.nz 

The NZMA also publishes the NZMJ Digest. This online magazine is sent out to members and 
subscribers six times a year and contains selected material from the NZMJ, along with all 

obituaries, summaries of all articles, and other NZMA and health sector news  
and information. 

Subscription rates for 2021
New Zealand subscription rates  Overseas subscription rates
Individuals*   $349    Individual   $486
Institutions  $604    Institutions  $650
Individual article $33    Individual article $33 

*NZ individual subscribers must not be doctors (access is via NZMA Membership)
New Zealand rates include GST. No GST is included in international rates.

Note, subscription for part of a year is available at pro rata rates.  
Please email julie@nzma.org.nz for more information.

Individual articles are available for purchase by emailing nzmj@nzma.org.nz

Publication Information
published by the New Zealand Medical Association

To subscribe to the NZMJ, email
julie@nzma.org.nz

Other enquiries to:
NZMA
PO Box 156
The Terrace
Wellington 6140
Phone: (04) 472 4741

 
To contribute to the NZMJ, first read:  
www.nzma.org.nz/journal/contribute

© NZMA 2021

Te ara tika o te hauora hapori



3

CONTENTS

NZMJ 26 March 2021, Vol 134 No 1532
ISSN 1175-8716                 © NZMA
www.nzma.org.nz/journal

EDITORIALS

8
Why are there still regional 

differences in the way we deliver 
trauma care in New Zealand?

Christopher Wakeman, Ian Civil

11
Why we should be interested in 
the Whale Oil defamation case

Jennie Connor

ARTICLES

14
Use of tranexamic acid in trauma 

patients requiring massive 
transfusion protocol activation: 
a reassessment of prescribing 
behaviours in a major trauma 

centre in New Zealand
Nicholas G Chapman, Ella R V Nicholas

22
Health impacts for New Zealand 

military personnel from the South 
African War of 1899–1902

Nick Wilson, Christine Clement,  
George Thomson, Glyn Harper

44
Rate and cost of representation 
in patients suffering from major 

trauma in Northland, New Zealand
Henry Witcomb Cahill,  

Matthew McGuinness, Olivia Monos, 
Christopher Harmston

50
Admission to hospital for injury 

during COVID-19 alert level 
restrictions

Grant Christey, Janet Amey, Neerja 
Singh, Bronwyn Denize, Alaina Campbell

59
What a headache!  

Reviewing mild traumatic brain 
injury management in a new 

trauma service 
Isaac Tranter-Entwistle, Melissa Evans, 

Simon Johns, Dominic Fleischer, 
Christopher Wakeman

67
Audit of NZ COVID Tracer QR 

poster display and use in Dunedin
Lianne Parkin, Aqeeda Singh,  

Emily Seddon, Yvette Hall,  
Frances Bridgman, Kate Saunders, 

Madison Hutton, Oriwia Naera,  
Phillipa Rolleston, Raymond Siow, 

Stephanie Ewen

VIEWPOINTS

77
The Simpson-led  

health sector review: a failure to 
uphold te Tiriti o Waitangi
Heather Came, Jacquie Kidd,  
Tim McCreanor, Maria Baker,  

Trevor Simpson

CLINICAL CORRESPONDENCE

83
Keeping up with COVID-19: 

identification of New Zealand’s 
earliest known cluster of 

COVID-19 cases
Elizabeth Becker, Richard Vipond,  

Chris Mansell

LETTERS

86
The inequity of access to 

contraception for women in 
Aotearoa: an unfair, unsafe and 

ineffective system
Leanne Te Karu, Tangimoana Habib,  

Sue Crengle



4

CONTENTS

NZMJ 26 March 2021, Vol 134 No 1532
ISSN 1175-8716                 © NZMA
www.nzma.org.nz/journal

89
Postoperative myocardial injury in 

patients undergoing elective hip 
and knee arthroplasty operations

Timothy Salam, Richard Seigne

BOOK REVIEWS

92
Perfection: The life and times of  

Sir William Manchester
Saxon Connor

100 YEARS AGO

94
Review: The 'Wellcome'  

Photographic Exposure Record  
and Diarty for 1921

1921



5

SummARIES

NZMJ 26 March 2021, Vol 134 No 1532
ISSN 1175-8716                 © NZMA
www.nzma.org.nz/journal

Use of tranexamic acid in trauma patients requiring massive 
transfusion protocol activation: a reassessment of prescribing 

behaviours in a major trauma centre in New Zealand
Nicholas G Chapman, Ella R V Nicholas

The use of tranexamic acid (TXA) in the early management of life-threatening bleeding has 
now been well established, but robust evidence also exists that it may do more harm than 
good if administered too late, particularly once three hours has elapsed from time of injury. 
Injury remains one of the most prolific killers of young New Zealanders, largely due to our 
unenviable road toll, with the South Island in particular having the highest incidence of major 
trauma in New Zealand, as well as greater distances that must be covered in order to reach 
hospital. In 2017, a study conducted at Christchurch Hospital found that TXA was underuti-
lised in this cohort of severely injured patients requiring large volumes of transfused blood 
products, and just over a quarter received it after a delay of more than three hours. In order 
to ascertain whether utilisation rates had improved, we undertook a retrospective analysis 
of trauma patients who had required massive transfusion protocol (MTP) activation across 
a 26-month period, including in that cohort some of those injured in the March 2019 terror 
attack. During the period studied, 53 trauma patients requiring activation of the MTP were 
identified, and, of those for whom TXA should have been given, 90.9% received at least one 
dose, and, of all patients who received TXA, 16.7% received it within one hour of injury, 73.8% 
between one and three hours and 9.52% outside three hours. These results show that the 
utilisation of TXA is now more consistent with what is considered best practice, with figures 
now comparable to those of major trauma centres internationally. Persistent issues include 
the unrealised potential for much earlier use within the first hour, as has been achieved at 
centres where pre-hospital administration by ambulance services is the norm.

Health impacts for New Zealand military personnel  
from the South African War of 1899–1902

Nick Wilson, Christine Clement, George Thomson, Glyn Harper
This analysis updated the war-attributable deaths to give a new New Zealand total of 239 
war-attributable deaths (equivalent to the loss of 10,300 years of life for New Zealand military 
personnel). A new finding was also that over a third (39%) of personnel were estimated to 
have had some form of reported illness or injury. Much of the health burden could have 
probably been prevented if the personnel had been better prepared, properly equipped and 
appropriately supported with access to basic medical care.

Rate and cost of representation in patients suffering from 
major trauma in Northland, New Zealand

Henry Witcomb Cahill, Matthew McGuinness, Olivia Monos, Christopher Harmston
This study aimed to gain an understating of how many people return to hospital following 
being discharged after suffering from a major trauma, as well as the reasons patients came 
back to hospital and the costs that is associated with these representations.
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Admission to hospital for injury during  
COVID-19 alert level restrictions

Grant Christey, Janet Amey, Neerja Singh, Bronwyn Denize, Alaina Campbell
The reduction in trauma hospital admissions during alert levels 4 and 3 was short lived, with 
a ‘rebound’ evident when restrictions eased across the Midland region. Hospital resources 
have been strained as this rebound coincided with a planned ‘catch up’ on healthcare delayed 
during the higher community restriction levels.

What a headache! Reviewing mild traumatic brain injury 
management in a new trauma service 
Isaac Tranter-Entwistle, Melissa Evans, Simon Johns,  

Dominic Fleischer, Christopher Wakeman
Mild traumatic brain injury (mild TBI), often termed concussion in layman’s terms, is a 
common condition with significant consequences. At Christchurch Hospital, the current 
number of patients diagnosed, provided documented treatment advice and referred for 
follow-up is low. This suggests that current management needs improvement. A mild TBI 
protocol to standardise assessment, management and follow-up may facilitate this. 

Audit of NZ COVID Tracer QR poster display and use in Dunedin
Lianne Parkin, Aqeeda Singh, Emily Seddon, Yvette Hall,  

Frances Bridgman, Kate Saunders, Madison Hutton, Oriwia Naera,  
Phillipa Rolleston, Raymond Siow, Stephanie Ewen

It is essential that the contacts of any newly diagnosed community cases of COVID-19 are 
rapidly identified, tested and quarantined/isolated, in order to prevent onward transmission 
of the virus and to minimise the need for lockdowns. The NZ COVID Tracer smartphone app 
and NZ COVID Tracer QR code posters were introduced to assist with rapid contact tracing in 
the community, but they are only useful if businesses and other venues display QR code posters 
appropriately and if visitors to those venues scan the posters. We assessed how well the NZ 
COVID Tracer QR code poster was displayed at randomly selected Dunedin cafes, restaurants, 
bars, churches and supermarkets and calculated the proportions of visitors to those venues 
who scanned the QR code poster. Some venues were displaying the QR code poster appropri-
ately, but there was room for improvement at others.  Disturbingly low proportions of visitors 
to the venues scanned the posters. 

The Simpson-led health sector review:  
a failure to uphold te Tiriti o Waitangi

Heather Came, Jacquie Kidd, Tim McCreanor, Maria Baker, Trevor Simpson
The Health and Disability System Review (the Simpson Review) was an opportunity for trans-
formation after the damning WAI 2575 Waitangi Tribunal report. The authors undertook a 
high-level review of the Simpson Review report analysing it against key elements of te Tiriti 
o Waitangi. This review was an opportunity to share power, commit to Māori health and 
embed anti-racism and structural mechanisms, such as the proposed Māori health authority 
to uphold te Tiriti o Waitangi. We concluded the Simpson Review did not take up these oppor-
tunities, but instead perpetuated further breaches of te Tiriti through minimising the advice 
of the Māori expert advisory group.
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Keeping up with COVID-19: identification of New Zealand’s 
earliest known cluster of COVID-19 cases

Elizabeth Becker, Richard Vipond, Chris Mansell
In August 2020, a male in his 60s with flu-like symptoms was tested for COVID-19 in line with 
New Zealand’s testing guidelines at the time. The individual returned a weak positive result. 
Further investigation concluded the individual was an historical case of COVID-19 and was 
not considered infectious. His COVID-19 illness dated back to late February 2020, with the 
source of infection identified as an unwell family member who had travelled to New Zealand 
from the Lombardy region in Italy, approximately one week earlier. Further investigation 
confirmed historical infection for an additional five members of the man’s household also 
dating back to February 2020. The identification of this cluster of individuals with historical 
COVID-19 infection provides evidence that undetected local transmission of COVID-19 was 
occurring in the New Zealand community from late February 2020. The identification of this 
cluster supports the lockdown action taken in New Zealand in March and the benefits of 
following public health advice (stay home, wash your hands, cough and sneeze into your 
elbow) when you are unwell as effective strategies in reducing transmission of the virus.
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Why are there still regional 
differences in the way  

we deliver trauma care  
in New Zealand?

Christopher Wakeman, Ian Civil

This issue of the New Zealand Medical 
Journal highlights a number of facets 
of the care of trauma patients in New 

Zealand. In each circumstance, either the 
epidemiology, medical care or outcomes of 
patients suffering injuries has been investi-
gated, studied and reported on. Each report 
comes from a group of clinicians with a 
specific interest in trauma care and a focus 
on optimal outcomes. 

This situation is vastly different from 
30 years ago when reports of cohorts of 
patients suffering injury were rare and 
published by individual clinicians with 
an interest in this area.1 The publications 
in this issue provide evidence of a robust 
data-collection and reporting system which 
facilitates research and audit. Through the 
audit cycle we can improve outcomes.2

Although research output related to 
trauma care has progressed dramatically 
over time, there is still considerable vari-
ation between the ways trauma patients are 
cared for in the 22 hospitals empowered by 
the National Trauma Network to provide 
definitive care for patients suffering major 
trauma. The Major Destination Policy was 
published for each region in 2017 and 
gives guidelines as to where major trauma 
patients should be treated.3 These hospitals 
(7 tertiary and 15 others responsible for 
the care of major trauma patients) need the 
proper staffing, resources and training to 
provide appropriate care.

Increasing subspecialisation within 
all branches of surgery has resulted in 
more narrow scopes of practice than was 
previously the case. In tertiary hospitals, 
surgical clinicians are recognised as having 
expertise within a subset of their broader 

scope (eg, colorectal surgery within general 
surgery). Trauma care has been considered 
such a basic tenet of surgical care that 
all surgeons were regarded as retaining 
competency within their speciality. While 
that is probably true in relation to emer-
gency surgery, the needs of a multiple-injury 
trauma patient extend way beyond the 
initial life-saving surgery.

Apart from multispecialty input from 
emergency medicine, intensive care and 
more than one surgical discipline, the 
ongoing medical needs of the trauma patient 
include assessment and management for 
mild-moderate traumatic brain injury, pain 
management, physio and occupational 
therapy and organisation of timely and 
appropriate rehabilitation. These needs 
are best met by a specialty team who focus 
on the trauma patient and coordinate the 
patient’s overall care. In only two of the 
tertiary trauma hospitals in New Zealand 
is this process facilitated by the admission 
of multi-trauma patients under a trauma 
admitting service. This is not universal. 
Trauma surgery is now a recognised subspe-
cialty of general surgery with a separate 
fellowship training programme. Currently, 
Auckland and Waikato are the only centres 
with trauma fellowship positions.

Apart from meeting the needs of the indi-
vidual patients, this cohorting of patients 
and coordination of care facilitates the 
training and experience of surgeons and 
other subspecialty groups in trauma care. 
The expectation that patients are admitted 
under a trauma admitting service is 
embodied in the Model Resource Criteria for 
Trauma Services published by the Australian 
and New Zealand Trauma Verification 
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Program of the Royal Australasian College of 
Surgeons (RACS).4 It is also an expectation of 
the Australian and New Zealand Association 
for the Surgery of Trauma as a requirement 
for hospitals that apply for the credentials to 
train surgeons in trauma care. 

Clinical quality care organisations, such as 
the Health Quality and Safety Commission, 
recognise that variability in care leads to 
inconsistent and variable outcomes. In 
New Zealand we have both systematic 
variability in how clinical care is provided 
for trauma patients and individual vari-
ability. Two of New Zealand’s seven tertiary 
hospitals provide care through a consistent 
trauma admitting service. In one case, this 
service has been in place for over 25 years. 
One tertiary hospital has been accredited 
by RACS at the highest level of trauma 
care provision, which includes a trauma 
admitting service. In other hospitals the 
traditional practice of admitting the patients 
under the (sub)speciality associated with 
the most severe injury is usually under-
taken. This is sometimes associated with 
considerable debate and discussion in the 
emergency department and risks the needs 
of patients not being met in a full and timely 
way. This causes delays in time to admission 
and treatment and can lead to potentially 
worse outcomes for patients.

In 2017 a paper in this journal was titled 
Is high-quality care “business as usual” in 
New Zealand?.5 The editorial in the same 
journal questioned why the South Island in 
particular did not have the same resources 
for trauma care as the North Island trauma 
centres in Auckland and Hamilton.6 
Wellington is in the same situation as Christ-
church, trying to be a level one trauma 
centre but with limited staff and resources. 
The 2017 editorial raised the question as 
to whether a substantial investment in 
trauma is needed to have trauma services 
which are world-class across the whole 
country. Is it time for the funding of trauma 
care in New Zealand to be re-examined? 
We have had great success with outcomes 
from mass causality events such as the 
Whakaari/White Island volcano eruption 

and the Christchurch terror attacks. But the 
district health boards (DHBs) have limited 
resources for the coordination of care, data 
collection and reporting which underpin a 
world-class system of trauma care. Better 
funding would allow employment of trauma 
nurse specialists, fellows and senior medical 
officers (SMOs) to run a trauma admitting 
service in all the tertiary trauma centres. As 
Christey concluded after reviewing trauma 
care in New Zealand in 2008, “It’s time to 
move ahead.”7

The research outputs reported in this 
issue of the New Zealand Medical Journal 
address important areas of trauma care 
which have the potential to improve the 
processes of care and outcomes. Research 
is an important output from the healthcare 
sector in New Zealand, and no less so than 
for those involved in trauma care than any 
other. However, the ability of that research 
to impact on individual patient journeys 
is crucially dependent on the presence of 
structures and individuals associated with 
delivery of that care. This is the case in some 
hospitals in New Zealand, but not all.

New Zealand is in the unique position 
of having a defined national trauma care 
system. Indeed, we are the only country in 
the world where our trauma system has 
been assessed in total by the verification 
process of RACS and the American College of 
Surgeons.8Among the many recommenda-
tions of this review was that tertiary trauma 
hospitals should have trauma admitting 
services. Why this is possible in some and 
not others is unclear.

In 2010 an editorial in this journal was 
titled A national trauma network: Now or 
never for New Zealand.9 Fortunately, the 
National Trauma Network was created in 
2012 and today provides the background 
for structured delivery of trauma care with 
improved outcomes as described in their 
latest annual report.10 What is lacking is the 
national consistency necessary for high-
quality care at every level and in every 
region.



10

EDITORIAL

NZMJ 26 March 2021, Vol 134 No 1532
ISSN 1175-8716                 © NZMA
www.nzma.org.nz/journal

REFERENCES
1. Civil I. Penetrating 

Trauma in Auckland. NZ 
Med J. 1986; 99:714-5

2. Wakeman C, McKay J. 
The benefit of robust 
research. N Z Med J. 
2019 May 3;132(1494):6-
7. PMID: 31048819.

3. National Trauma Network 
[Internet]. New Zealand 
Out-of-Hospital Major 
Trauma Destination Policy: 
South Island. Available 
from: https://www.
majortrauma.nz/assets/
Publication-Resources/
Out-of-hospital-triage/3.-Ma-
jor-trauma-destination-pol-
icy-South-Island-Feb-2017.
pdf Accessed 13 March 2021

4. Royal Australian College 
of Surgeons [Internet]. 
Australian and New 
Zealand Trauma Verifi-
cation Program: Model 
Resource Criteria for 

Trauma Services. Avail-
able from: https://www.
surgeons.org/-/media/
Project/RACS/surgeons-org/
files/trauma-verification/
model-resource-criteria.
pdf Accessed 3 March 2021

5. Civil I, Isles S. Is high-qual-
ity trauma care “business 
as usual” in New Zealand? 
N Z Med J. 2017 May 
12;130(1455):120-122. 
PMID: 28494484

6. Fleischer D, Wake-
man C. A tale of two 
islands-trauma care in 
New Zealand. N Z Med J. 
2017 May 12;130(1455):8-
9. PMID: 28494472

7. Christey GR. Trauma care 
in New Zealand: it’s time to 
move ahead. World J Surg. 
2008 Aug;32(8):1618-21. 
doi: 10.1007/s00268-008-
9590-0. PMID: 18427891

8. Flabouris A, Civil I, 
Balogh Z, Isles S. The 
New Zealand Trauma 
System Verification. J 
Trauma and Acute Care 
Surgery. 2020;89:585-596

9. Civil I. A national trauma 
network: Now or never 
for New Zealand. N Z 
Med J. 2010; 123(1316)

10. National Trauma Network 
[Internet]. Annual Report 
2019/20. Available from: 
https://www.majortrauma.
nz/assets/Publication-Re-
sources/Annual-reports/
NZMT2019-20V2-FINAL.
pdf Accessed 3 March 2021

Author information:
Mr Christopher Wakeman: University of Otago Christchurch Department of Surgery.

Professor Ian Civil: University of Auckland; Auckland Hospital.
Corresponding author:

Mr Christopher Wakeman: University of Otago Christchurch Department of Surgery
0211768189

URL:
www.nzma.org.nz/journal-articles/why-are-there-still-regional-differences-in-the-way-we-

deliver-trauma-care-in-new-zealand



11

EDITORIAL

NZMJ 26 March 2021, Vol 134 No 1532
ISSN 1175-8716                 © NZMA
www.nzma.org.nz/journal

Why we should be  
interested in the Whale Oil 

defamation case
Jennie Connor

The defamation trial that collapsed 
this month in the Auckland High 
Court was never about calling peo-

ple names. It was about a prolonged and 
concerted effort to discredit public health 
advocates whose efforts to improve our 
population’s health conflicted with the  
commercial interests of the producers,  
marketers and sellers of unhealthy  
products.

The three plaintiffs in the case worked 
to protect New Zealanders from the harms 
of alcohol, tobacco and unhealthy food. 
The three individuals accused of defaming 
them were (1) the CEO of the Food and 
Grocery Council (NZFGC), an industry lobby 
group for suppliers to the grocery trade 
(including alcohol, tobacco and unhealthy 
food companies), (2) a public relations 
professional previously employed by British 
American Tobacco (BAT), who was being 
paid by both the NZFGC and BAT during 
the relevant period and wrote some of the 
defamatory material and (3) the owner–
operator of the crude and sensationalist 
partisan political blog Whale Oil, who was 
being paid by the PR consultant to post 
material under his own name. The material 
central to the legal case was derogatory and 
abusive. It smeared the reputations of the 
plaintiffs in posts from 2009 to 2016 that 
remained accessible to the public until last 
year. The identity of those behind the posts 
had been revealed in Nicky Hager’s 2014 
book Dirty Politics.1 

This case should be an eye-opener for 
doctors and other health professionals 
about commercial forces that work against 
the values and goals of public health, and 
the covert methods they use to shut down 
opposition in order to maintain and grow 
their business of selling products that harm 
people. 

Dirty PR campaigns put a chill on public 
health advocates and make it much less 
likely that people with real expertise and an 
interest in the public good will speak out. 
For example, reporting of research about 
alcohol in New Zealand is commonly met 
with immediate contradiction by industry 
spokespeople using specious “facts” and 
patronising rhetoric. Uncritical reporting 
can then present two sets of assertions as 
opposing opinions in a “balanced” article. 

The unhealthy commodity industries have 
a range of other strategies for obstructing 
the adoption of policies to reduce the harm 
from their products. One of the most direct 
is their influence on policymakers through 
establishing and exploiting ongoing rela-
tionships, lobbying and getting themselves 
involved. As yet, New Zealand has very few 
safeguards to protect policymaking from 
commercial conflicts of interest—except 
in the case of tobacco, which is subject to 
an international agreement. Of interest 
in this defamation case, the CEO of the 
NZFGC, Katherine Rich, had also managed 
to get appointed to the Board of the Health 
Promotion Agency, despite an obvious 
commercial conflict of interest.2

The defamation case against Katherine 
Rich, Carrick Graham and Cameron Slater 
was taken not only to restore the reputations 
of the plaintiffs, but to shine a light on the 
machinations of the alcohol, tobacco and 
unhealthy food industries in New Zealand 
and try to clear the air for future public 
health advocates, and eventually healthier 
policy.

Effects of the prolonged legal entan-
glement differed for each defendant. Mr 
Slater, the Whale Oil blogger, was declared 
bankrupt in 2019 but proceedings continued 
against him, and he has since abandoned 
his defence and “consented to judgement,” 
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which is still in process. Ms Rich and the 
NZFGC settled the plaintiffs’ claims in 2020 
with a confidential payment and repeated 
denials of involvement. That left only Mr 
Graham still standing when the trial finally 
got underway.

In an unexpected move following the 
opening statements, Mr Graham chose to 
settle with the plaintiffs, making both a 
payment and an unreserved apology to 
Doug Sellman, Boyd Swinburn and Shane 
Bradbrook and saying the statements he 
had made against them were “untrue, 
unfair, offensive, insulting and defam-
atory.” He explained that he “did so as part 
of my business and in order to advance the 
interests of industry” and acknowledged 
that “the plaintiffs’ work on the harms of 
tobacco, alcohol, and processed foods and 
beverages, was undertaken responsibly and 
in the public interest.”

Commentary on the trial has highlighted 
the persistent questions that remain about 
the involvement of the Food and Grocery 
Council in the campaign to smear the repu-
tations of these public health advocates and 
cause them substantial personal distress 
for a decade. Some have commented on the 
weight of circumstantial evidence that the 
Whale Oil “work” was being done with the 
knowledge of the funders. NZFGC provided 
$365,000 to Mr Graham’s company between 
2009 and 2016, but the selection of invoices 
that were made available to the court were 
very unclear about what the payments 
were for. There was also considerable 
vagueness and forgetfulness, and many 
missing records, in an earlier court hearing,3 
and there were emails with the subject line 
“KR hit” described in Hager’s book.1  Also 
highlighted was the ability of NZFGC’s CEO 
to keep her job despite the “opprobrium 
generated,”4 as well as prolonged and 
expensive legal issues which, apart from this 
case, included threatening researchers with 
legal action for publishing an account of the 

scandal as a case study. It is suggested that 
she has kept her job because she is so good 
at it, as evidenced by the lack of progress on 
regulating alcohol and unhealthy food in the 
same period, despite the deepening health 
crisis and robust evidence about the benefits 
of population-based interventions.4

Alcohol, tobacco and unhealthy food 
are responsible for about one third of the 
overall preventable health loss in New 
Zealand,5 considerable health inequities 
and widespread social harm. In their 
efforts to reduce this burden at its source, 
Doug Sellman, Boyd Swinburn and Shane 
Bradbrook have had a high level of tacit or 
active support from people working in the 
health sector. We have long understood 
that individual-level health services can’t 
radically reduce this burden of harm, and 
we have run out of capacity to treat people 
who are affected. What we don’t seem to 
have fully understood is that, when public 
health professionals are being attacked for 
advocating the adoption of evidence-based 
policies to reduce harm, we need to get in 
behind them. 

Health professionals have louder voices 
than many others in public debate, and 
carry with them a generally good repu-
tation. Doctors, for historical reasons, are 
particularly privileged. However, trust in 
the medical profession depends on us using 
this special voice in the interests of popu-
lation health and being willing to question 
the motives of those who are obstructive. We 
need to be aware that industry pushes back 
hard on public health advocates when their 
message is a threat to profit, and when that 
push back is to smear the names of the those 
working on our behalf we need to provide 
loud support. People and companies with 
vested commercial interests in unhealthy 
commodities have goals which are diametri-
cally opposed to public health regardless of 
how they choose to present themselves.
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Use of tranexamic acid in 
trauma patients requiring 

massive transfusion protocol 
activation: a reassessment of 

prescribing behaviours  
in a major trauma centre  

in New Zealand
Nicholas G Chapman, Ella R V Nicholas

ABSTRACT
AIM: To re-investigate prescribing behaviours for tranexamic acid (TXA) use in the early management 
of severe trauma, and to compare against the standards considered to be best practice and the same 
study conducted at this centre two years prior.

METHODS: We undertook a retrospective analysis of trauma patients requiring massive transfusion 
protocol (MTP) activation across a 26-month period. Physical and electronic inpatient records and 
ambulance documentation were reviewed to determine dose and timing of TXA administration.

RESULTS: During the period studied, 53 trauma patients requiring activation of the MTP were identified. 
Of those for whom TXA was indicated, 90.9% received at least an initial dose of TXA and 50.0% received 
both doses. In total, 16.7% of patients received a dose within one hour of injury, 73.8% between one 
and three hours and 9.52% outside three hours. 

CONCLUSIONS: Compared with the previous study, the utilisation of TXA is now more consistent with 
what is considered best practice. Delayed administration beyond the three-hour therapeutic window 
was less than the 26.3% figure previously reported, and comparable to that of major trauma centres 
internationally. Persistent issues include the under-utilisation of the second dose and the potential 
for much earlier use, as has been achieved at centres where pre-hospital administration is the norm. 

Trauma remains one of the most pro-
lific killers of young New Zealanders, 
largely due to our unenviable number 

of road deaths. We are not unique in this 
regard, as injury is a leading cause of death 
and disability for young adults worldwide.1 
Nationally the incidence of major trauma is 
48 per 100,000. However, for the South Is-
land, at 62 per 100,000, this figure is higher,2 
and the distances for patients to be trans-
ported to definitive surgical care are great-
er. Major trauma also represents a facet of 
New Zealand’s health inequity, as it dispro-
portionately affects Māori with rates 30% 

higher than that of non-Māori.2 Nationwide 
data from the New Zealand Major Trauma 
Registry (MTR) shows that the case fatality 
rate for those involved in major trauma is 
8.4%. Of these, haemorrhage remains the 
most common preventable cause to be iden-
tified and treated.2–4

It has been shown that tranexamic acid 
(TXA) may play a role in the management 
of these patients.5–7 As a competitive 
inhibitor of plasminogen activation, TXA 
aids in haemostasis by preventing the 
dissolution of established thrombi. This is 
especially beneficial for those patients with 
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trauma-induced coagulopathy, the patho-
physiology of which is largely driven by 
hyperfibrinolysis.

In 2010, the Clinical Randomisation of 
an Anti-fibrinolytic in Significant Trauma 
(CRASH-2) trial5 was published. This 
randomised controlled trial of 20,211 
patients demonstrated that TXA conferred 
a 1.5% absolute risk reduction (ARR) in 
all-cause 28-day mortality. Post-hoc analysis6 
of the trial data subsequently demonstrated 
that the effect size of TXA on mortality 
secondary to haemorrhage differed signifi-
cantly by time-to-treatment sub-group, with 
the greatest reduction in mortality being 
found for those who had TXA administered 
less than one hour following injury (RR 
0.68, 95% CI 0.57–0.82, p<0.01), followed by 
those who had TXA administered between 
one and three hours following injury (RR 
0.79, 95% CI 0.64–0.97, p=0.03). However, 
when administered at intervals greater 
than three hours, TXA was associated with 
greater mortality (RR 1.44, 95% CI 1.12–1.84, 
p<0.01). Only 50.4% of the TXA arm required 
blood products, whereas in the Military 
Application of Tranexamic Acid in Trauma 
Emergency Resuscitation (MATTERs) study,7 
a retrospective cohort study of 896 combat 
casualties, all patients received at least 
one unit of packed red blood cells (PRBC) 
within 24 hours of presentation. Although 
the CRASH-2 trial had found a 1.5% ARR 
in all-cause mortality, the MATTERs study 
found a 6.5% ARR and observed the largest 
benefit of 13.7% ARR in patients requiring 
massive transfusion (defined as ≥10 PRBC 
units). This equated to a number needed 
to treat (NNT) of seven. The study authors 
therefore concluded that a more modest 
injury profile and the low transfusion 
requirements of the patients within the 
CRASH-2 trial had introduced a conservative 
bias.

The existing body of evidence suggests 
that best practice is to administer TXA as 
early as possible as per the CRASH-2 trial 
protocol (a 1g dose given via an intra-
venous or interosseous (IV/IO) route over 
10 minutes, followed by a 1g infusion over 
8 hours) in all trauma patients with signif-
icant haemorrhage, especially where there 
is evidence of shock8 or hyperfibrinolysis 
has been demonstrated on thromboelastog-
raphy,9 and as long as the patient is less than 

three hours from injury. 
Christchurch Hospital is the largest 

tertiary centre in the South Island and each 
month records an average of 32.9 major 
trauma presentations, defined by the New 
Zealand MTR as patients with an Injury 
Severity Score (ISS) >12. There does not yet 
exist a dedicated trauma service for this 
centre, which instead relies on a shared 
model of care between surgical sub-spe-
cialties and admission under general 
surgery by default. A retrospective study of 
27 adult trauma patients conducted in 201710 
found that TXA was often omitted when 
the decision had been made to activate 
the centre’s massive transfusion protocol 
(MTP). Only 76.2% of patients for whom 
TXA was indicated received it, and only 
19.0% received both recommended doses. Of 
those who received at least one dose, 21.1% 
received it within one hour of injury, 52.6% 
at intervals between one and three hours 
and 26.3% at intervals greater than three 
hours. The under-utilisation and delayed 
administration were not in keeping with 
what was considered best practice, and it 
was thought to be due to unfamiliarity with 
the literature and uncertainty regarding 
the possibility of adverse effects.11,12 More 
prompt and consistent use was recom-
mended, followed by further re-assessment. 

Methods
National Health Index (NHI) numbers 

were accessed for all trauma patients who 
required MTP activation in Christchurch 
Hospital between 1 January 2018 and 29 
February 2020. Patients were excluded if 
their injuries consisted exclusively of burns, 
if MTP activation had been at intervals 
greater than 24 hours from time of injury, 
or if significant components of their 
clinical notes were not able to be located, 
such that no meaningful analysis could be 
undertaken.

Of those patients identified for further 
analysis, physical copies of clinical notes 
were accessed and data such as age, sex, 
mechanism of injury, quantity of trans-
fused blood products and mortality during 
admission were collated. The ISS of each 
patient was then calculated by the Christ-
church trauma nurse co-ordinator in 
accordance with the Abbreviated Injury 
Scale (AIS) coding system.13 TXA dose and 
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administration time was determined by 
a comprehensive search of Christchurch 
Hospital Emergency Department (ED) 
trauma sheet pro forma, paper medication 
charts, peri-operative anaesthetic charts 
and online records retained by MedChart® 
(DXC technology, NSW, Australia). TXA was 
considered to have been administered 
if documented as being given within 24 
hours of injury. Transfer-time data were 
obtained by searching printed copies of 
the ambulance electronic Patient Report 
Forms (ePRFs). For those patients who 
were involved in the terrorist attack on 15 
March 2019, time of injury was recorded 
as the time at which the attack first took 
place. For all other patients, time of call 
to the emergency medical dispatcher was 
treated as time of injury for the purposes 
of analysis. If a printed ePRF was unable to 
be located in the physical notes, the ambu-
lance service was then contacted directly to 
obtain a digital copy. Despite these efforts, 
one patient transported by ambulance 
was unable to have their ePRF summary 
located, and one patient was transported 
by private vehicle. These two patients were 
considered to have an unknown time of 
injury.

Patient data were tabulated in a password 
protected electronic database. Non-para-
metric data had measures of central tendency 
and dispersion expressed as a median and 
interquartile range (IQR) respectively, which 
were then compared with the results of the 
study conducted in 2017.10

Results
During the data collection period, 53 

patients required MTP activation following 
traumatic injury (eight of these were a 
result of the mass shooting on 15 March). 
This equates to 2.04 per month (or 1.73 
per month if the 15 March mass casualty 
incident is excluded). Two patients were 
excluded as their injuries consisted exclu-
sively of burns, two were excluded as they 
required MTP activation at intervals greater 
than 24 hours from injury, and one patient 
was excluded as their clinical notes, in their 
entirety, were not able to be located. 

In total 48 patients met the inclusion 
criteria. Their median age was 36 (IQR 25.3–
54.3) and 68.8% were male. The median 
ISS of the sample was 29 (IQR 17–40). The 
first and second most frequent mechanisms 
of injury were road traffic crashes and 
gunshot wounds, which were responsible 
for 28 (58.3%) and 9 (18.8%) presentations, 
respectively. Patients received a median six 
units of PRBC (IQR 3–8), three units of Fresh 
Frozen Plasma (FFP) (IQR 2–6), zero units of 
cryoprecipitate (IQR 0–3) and zero units of 
platelets (IQR 0–1). In total, eight of the 48 
patients (16.7%) died during the course of 
their admission, with three of these deaths 
occurring prior to the patient leaving ED.

For those patients brought to hospital by 
ambulance, the median delay for pre-hos-
pital services to reach a patient was 21 
minutes (IQR 9.50–44.5). The median delay 
between injury and patient arrival in ED 
was 73 minutes (IQR 37.5–109). 

Figure 1: Flow diagram demonstrating the proportions of patients who received tranexamic acid by time, dose and administration. 

TXA, tranexamic acid; MTP, massive transfusion protocol; ED, emergency department.
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Of all 48 patients in the sample, 44 (91.7%) 
received an initial dose of TXA. Of the 46 
patients with a known time of injury, seven 
(16.7%) received TXA within one hour of 
injury, 31 (73.8%) between one and three 
hours and four (9.52%) outside three hours. 
Of the 44 patients with both a known time 
of injury and who had arrived in ED within 
three hours (and so for whom TXA was indi-
cated), 40 (90.9%) received an initial dose. 
All adult patients who received TXA were 
given a 1g dose. No patients in the sample 
had TXA administered by pre-hospital 
personnel. The median delay to initial dose 
was 104 minutes (IQR 78.0–133).

Three patients had un-survivable injuries. 
Resuscitative efforts for these patients 
ceased following their initial dose of TXA, 
and so further intervention was inten-
tionally withheld. Excluding these patients, 
23 (51.1%) of all 45 actively managed 
patients received two doses of TXA. Of those 
23, two had the second dose charted as an IV 
infusion over eight hours, one as an infusion 
over two and a half hours and the remaining 
20 as a stat IV dose. Of the 42 patients with a 
known time of injury and who had arrived 
at ED within three hours with resuscitative 
efforts ongoing (and so for whom TXA was 

indicated), 21 (50.0%) received two doses of 
TXA. The median delay to second dose was 
433 minutes (IQR 235–570).

Six patients in the sample received three 
or more doses. The greatest amount admin-
istered within the initial 24-hour post-injury 
period was 4g. 

Discussion
Interestingly, despite the median ISS being 

greater than that of the 2017 study (29 vs 
21), the mortality rate was lower (16.7% 
vs 25.9%) and the use of blood products 
was unchanged.10 Injuries due to firearms 
were disproportionately represented in this 
sample due to the events of the 15 March 
terror attack, which does not reflect the 
typical pattern of injury at this centre,14 but 
median ISS was not significantly affected 
by the inclusion of these patients within the 
dataset. It is unclear why these differences 
have occurred.

Of patients for whom TXA was indicated, 
90.9% received at least one dose, which is 
greater than the 76.2% figure reported by 
the 2017 study.10 Though there is significant 
variation in utilisation rates between health 
systems,15,16 this figure is similar to that of 

Figure 2: Proportion of patients receiving at least one dose of tranexamic acid (TXA), plotted against 
time elapsed from point of injury, a comparison between study periods. 
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other comparable centres.17 In addition, 
only 9.52% of our sample received TXA 
outside of the recommended three-hour 
window, compared to the 26.3% figure 
previously reported. This represents a 
significant improvement in practice. It is 
also comparable to the 8% figure found by 
a similarly designed study of 661 patients 
from five major trauma centres in the 
United Kingdom (UK) that was conducted 
in 2019.18 This improvement is likely due 
to the promulgation of the relevant liter-
ature, advocacy for appropriate use during 
departmental teaching sessions for the 
Christchurch Hospital ED and discussion of 
the 2017 study10 during a number of trauma 
grand rounds, which are open to nursing, 
paramedical and medical staff. 

Unfortunately, still only 16.7% of patients 
received TXA within the first hour following 
injury, which is in large part due to the 
median delay of 73 minutes to reach 
ED. No patients in this sample received 
TXA prior to arriving in ED, and a much 
larger proportion of patients could have 
received it within one hour of injury 
if it were administered by pre-hospital 
personnel, who arrived on scene after a 
median delay of only 21 minutes. For major 
trauma centres in the UK, where pre-hos-
pital administration is standard, 30–59% 
of patients have been shown to receive it 
within one hour.17,18 Many guidelines, both 
civilian and military, now suggest the first 
dose of TXA should be administered en 
route to hospital, or preferably at the scene 
itself.8,19 Recommendations exist for pre-hos-
pital administration, especially in those 
instances where TXA would likely confer 
the most benefit, such as when attempting 
to manage non-compressible sources of 
bleeding19 or when there is an anticipated 
delay in transferring to a higher level of 
care.21  Some retrospective cohort studies 
have supported this practice,22 though 
controversy around patient selection 
remains.23 It is worth noting that these one- 
and three-hour thresholds are arbitrary and 
simply represent convenient targets with 
which to approximate the decay in ther-
apeutic effect with time. Since our initial 
study was published, a meta-analysis of the 
CRASH-25 and WOMAN24 trials combined 
the data of 40,000 patients and demon-
strated this decay using logistic regression 

modelling, estimating that a 10% reduction 
in survival benefit exists for every 15 
minutes that elapses from onset of haemor-
rhage.25 It has previously been shown that, 
when transferring patients to urban major 
trauma centres, the interval between injury 
and administration of TXA can be halved by 
pre-hospital rather than in-hospital use.17,18

There is still insufficient evidence to 
demonstrate what, if any, benefit the 
second dose of TXA provides independent 
of the first, and what effects a delay to this 
second dose may have. In this study, 50% 
of surviving patients for whom TXA was 
indicated received both recommended 
doses of TXA. The improvement from the 
19% figure found by the previous study10 
may in part be due to the fact that the 2017 
study did not include medications given 
by the anaesthetic team intra-operatively 
(which are recorded on separate anaesthetic 
records and accounted for the second dose 
in three patients of this sample), nor did it 
exclude those patients where resuscitative 
efforts had ceased, for whom TXA may 
therefore have been intentionally withheld. 
As a result, it is difficult to conclude whether 
there has been any increased utilisation 
of the second dose of TXA across this time 
period. However, these data again support 
the conclusion that the second dose is 
under-utilised and is not being charted as 
an infusion. This has also been described in 
another major trauma centre.26 

A number of patients received more than 
two doses, likely in error. It is common to 
have medications documented as being 
given on the trauma sheet pro-forma 
completed during the initial resuscitation, 
as well as on the separate paper medication 
charts completed by the intensive care unit 
upon admission. In theatre, medications are 
then recorded on a separate intra-operative 
anaesthetic record, and post-operatively an 
electronic prescribing system is used by the 
surgical high dependency unit. This signifi-
cantly increases the risk of prescribing 
error, either by omission (under the 
incorrect assumption that a medication had 
been given) or by duplicating the charting 
of others. The variability of prescriber is 
also likely to contribute to the variation in 
administration time for the second dose. 
This may be somewhat ameliorated by the 
establishment of a unified trauma service to 



19

ARTICLE

NZMJ 26 March 2021, Vol 134 No 1532
ISSN 1175-8716                 © NZMA
www.nzma.org.nz/journal

better streamline the care of these patients 
or to actively delegate responsibility for 
the eight-hour infusion to the inheriting 
surgical speciality as part of a formalised 
protocol. Another recently proposed 
solution27 is to combine the protocol into a 
single 2g IV/IO dose. Given that the second 
dose is often omitted and there is now good 
evidence that the window of benefit is short 
lived,25 receiving it as a prolonged infusion 
may negate any survival benefit it would 
otherwise confer.

It is possible that other trauma patients 
presenting to this centre may have received 
significant volumes of blood products 
without activation of the MTP and may 
therefore have been omitted from these 
data. However, this is a study of patients 
who had an anticipated blood loss such that 
the MTP was activated, and whether, at 
this juncture, the treating clinician utilised 
TXA as an adjunct to the MTP, regardless 
of whether the patient ended up receiving 
volumes typically considered to constitute 
a massive transfusion. A small number 
of patients required MTP activation for 
thermal injuries without the presence of 
other concurrent injury causing haemor-
rhage. These patients were excluded on 
the basis that TXA’s role in burns has not 
been established. Likewise, patients who 
had the MTP activated or re-activated at 
intervals greater than 24 hours from time 
of injury were excluded from this study. It 
is not uncommon for patients with complex 
injuries to have ongoing haemorrhage 
during the course of their admission. One of 
the patients in question only became haemo-
dynamically unstable due to later disruption 
of a large retroperitoneal haematoma, 
and the other had post-operative intra-ab-
dominal haemorrhage requiring a return to 
theatre. There is less certainty regarding the 
role of TXA in this context. The results of the 
HALT-IT trial,28 which found no mortality 
benefit for TXA in the context of gastrointes-
tinal bleeding, suggest that TXA has a more 
limited role when the time of haemorrhage 
onset cannot be determined. It is likely that 
patients who deteriorate on the ward and 
require further transfusion have had occult 
haemorrhage for a period of time prior 
to showing signs of shock, and therefore 
this window of benefit may have already 
elapsed.

Patients with inadequate documentation, 
or documentation that had subsequently 
been lost, represent a limitation of this study. 
Accurate contemporaneous record keeping 
is more difficult when patients are more 
severely injured, or when the resources 
available to treat them are stretched, and it 
is these same patients who are more likely 
to have TXA omitted due to the competing 
priorities of a complex resuscitation. The 
loss of these patients from the sample may 
therefore introduce a bias overestimating 
how many patients were in fact given TXA. 
Furthermore, the use of the time of call to the 
emergency medical dispatcher as a surrogate 
for time of injury also introduces a bias that 
underestimates the length of the delay to 
receiving TXA, and it is therefore possible 
that patients received TXA far later than has 
been found in this study.

Conclusion
By all estimates, TXA is a cheap, safe and 

effective medication that plays a small but 
important role in the early management of 
haemorrhagic shock in trauma. However, 
there is evidence that its therapeutic effect 
dramatically decreases with time, and it may 
even contribute to an increase in mortality 
due to haemorrhage when its use is delayed 
greater than three hours from time of injury. 
In this sample, 90.9% of patients for whom 
TXA was indicated received an initial dose, 
compared to 76.2% two years prior. Delayed 
administration beyond the three-hour ther-
apeutic window occurred in just 9.52%—an 
improvement on the 26.3% figure previously 
reported and comparable to the findings of 
major trauma centres in the UK. The data 
demonstrate that prescribing behaviours 
are now more consistent with what is 
considered best practice. However, still only 
50.0% received both recommended doses, 
and only 16.7% received TXA within an hour 
following injury, compared to 30–59% at 
other major trauma centres internationally. 
Persistent issues include the unrealised 
potential for earlier use of TXA by pre-hos-
pital services, the under-utilisation of the 
second dose and its administration as 
an eight-hour infusion, and the disconti-
nuity between departments with modes of 
prescribing. The establishment of a unified 
trauma service for this centre would likely 
aid in resolving these persistent issues.
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Health impacts for  
New Zealand military 

personnel from the  
South African War  

of 1899–1902 
Nick Wilson, Christine Clement, George Thomson, Glyn Harper

It is important to research the adverse 
health impacts of war, given ongoing 
conflicts around the world that harm 

both civilians and military personnel. 
Analysis of past wars may also better inform 
society of the long-term health outcomes of 
veterans. It has been suggested that there 
may be different post-combat syndromes 
with different wars,1 and some aspects of 
war may be particularly relevant (eg, there 
is fairly clear evidence for long-term harm 
to health from being a prisoner of war in the 
Second World War [WW2]).2–4 Other studies 
also provide evidence of long-term harm to 
health among war veterans.5–9 Nevertheless, 

an increase in all-cause mortality in war 
veterans has not always been identified,4 
and raised mortality rates sometimes only 
appear later in life.10 Returning veterans 
may also experience adverse health impacts 
from unemployment in the immediate post-
war period—a likely issue for some after the 
First World War (WW1). But, on the other 
hand, it is plausible that some war veter-
ans may experience net benefits from their 
military experience via training funded by 
the military and on-the-job skills develop-
ment, both of which may lead to improved 
subsequent careers (and associated higher 
incomes). Studying all these issues is compli-

ABSTRACT 
AIM: We aimed to update and provide more complete epidemiological information on the health 
impacts of the South African War on New Zealand military personnel. 

METHODS: Mortality datasets were identified and analysed. Systematic searches were conducted to 
identify additional war-attributable deaths in the post-war period. To estimate the morbidity burden, 
we analysed a random sample of archival military files of 100 military personnel. Lifespan analyses of 
veterans included those by level of combat exposure (eg, a non-combat sample came from a troopship 
that arrived at the time the war ended). 

RESULTS: We identified 10 additional war-attributable deaths (and removed three non-attributable 
deaths) to give a new New Zealand total of 239 war-attributable deaths. Given the average age of 
death of 26 years, this equates to the loss of 10,300 years of life. Most deaths (59%) were from disease 
rather than directly from the conflict (30%). Over a third (39%; 95%CI: 30%–49%) of personnel were 
estimated to have had some form of reported illness (26%) or injury (14%). The lifespan analysis of 
veterans suggested no substantive differences by exposure to combat (68.5 [combat] vs 69.1 years 
[non-combat]) and similarly when compared to a matched New Zealand male population. 

CONCLUSIONS:  The mortality burden was larger and the morbidity impacts on the New Zealand 
military personnel in this war were much more substantive than revealed in the prior historical 
literature. There is a need to more fully describe historical conflicts so that their adverse health impacts 
are properly understood. 
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cated by the ‘healthy soldier effect’, which is 
a selection effect analogous to the ‘healthy 
worker effect’.11 A further selection effect is 
the ‘healthy warrior effect’, whereby healthi-
er personnel within the military are the 
ones involved in combat (relative to those 
away from the front lines).11 

One war that has had relatively little study 
with modern epidemiological methods is 
the South African War, also known as the 
Second Boer War. This war was fought 
between 11 October 1899 and 31 May 1902. 
The forces of the British Empire (which 
included New Zealand) fought against two 
Boer states: the South African Republic 
(Republic of Transvaal) and the Orange 
Free State. The war resulted in over 100,000 
casualties among the imperial forces and 
cost the British taxpayer over £200 million 
at the time.12 There were over 7,000 deaths 
among the Boer combatants and between 
18,000 and 28,000 Boers (men, women and 
children) died in concentration camps.12 The 
death toll for Africans (at least those partic-
ipating on the Boer side) was estimated at 
probably over 12,000.12

For New Zealand military personnel, 
the official death toll in the Parliamentary 
record of the South African War was 232 
deaths.13 But, given limited follow-up 
of personnel in the post-war period, we 
suspected that this mortality burden could 
be an underestimate. Similarly, given that 
the historical record has largely focused 
on the 166 wounded personnel14 (ie, 2.7% 
of participating personnel, when using the 
denominator of n=6,080 participants15), we 
also suspected that the morbidity burden of 
the war may have been underestimated. 

The significance of the South African 
War for New Zealand is that it was the 
first overseas war in which this country 
participated. It also symbolised the nation’s 
extremely strong relationship to Britain 
and the British Empire at the time, as per 
the title of a book on New Zealand and this 
war: One Flag, One Queen, One Tongue.16 
The war also established the trend for 
future deployments of New Zealand 
military personnel in conflicts of the twen-
tieth century. That pattern was to send an 
expeditionary force to operate alongside 
allies and fight as a junior partner in a 
coalition. The South African War has also 
been identified as contributing signifi-

cantly to cementing New Zealand’s national 
identity.17 Finally, the war also triggered a 
major societal response in terms of memo-
rialisation, with far more memorials per 
1,000 deaths than for other mass-death 
events in New Zealand’s history (ie, seven 
times the level for both WW1 and WW2 
combined, nine times the level for the New 
Zealand Wars and 266 times the level of the 
1918 influenza pandemic18).

Given this background, we aimed to 
provide updated and more complete 
epidemiological information on the health 
impacts of the South African War on New 
Zealand military personnel. 

Methods
Mortality analyses

We used a dataset on all the war-at-
tributable deaths among New Zealand 
personnel involved in the South African War 
(10 contingents). This dataset was built from 
a list in the Parliamentary record,13 modified 
slightly by comparisons with a list published 
in a book from 199919 and information from 
the Cenotaph website database20 and the 
New Zealand War Graves Project database21 
(see Appendix Table 1). Also, to better 
identify at least some missed deaths, we 
searched the ‘Newspapers’ section of the 
Papers Past database.22 The search period 
was from the end of the war (31 May 1902) 
to 31 December 1904. The search term 
was: “trooper” AND “death” AND “South 
Africa” AND (“wounds” OR “fever” OR 
“consumption” OR “measles” OR “invalid”) 
(n=228 items). More specific searches of indi-
vidual names were used to follow-up deaths 
that were potentially attributable to war, 
where this was suspected. In select cases 
where the cause of death was not clear, we 
purchased death certificates.23

Definitions of war-attributable 
deaths

To define a war-attributable death in this 
study, we required that the following criteria 
were all met:

• The person dying had to have been  
in the New Zealand military at the 
time of attestation (ie, we excluded 
New Zealanders who only partici-
pated in other militaries during this 
war, such as the Australian or UK 
militaries).
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• The death occurred during military 
service (including in military training 
camps) or in the post-war period up 
to 31 December 1904. For deaths in 
this post-war period, we made an 
assessment based on the balance 
of probabilities and informed by 
the available information (and 
sometimes the death certificates) 
concerning the war being the likely 
main contributor to the death or not. 
That is, if the cause of death predom-
inantly related to war wounds or 
diseases that began while in military 
service (eg, tuberculosis and enteric 
fever), it was considered to be a 
war-attributable death.

Random selection of military 
personnel potentially exposed to 
combat (for lifespan analyses)

We randomly selected 253 names from 
the whole list of 6,339 New Zealand military 
personnel who were listed on the Cenotaph 
website database as having served in this 
war.20 Once their specific contingents 
were identified (by examining data in the 
Cenotaph database and personal military 
files), we removed those who participated in 
the last contingent (Tenth Contingent) whose 
troop ship arrived in South Africa just days 
before the war ended and who were not 
involved in military action.

Random selection of non-combat 
military personnel

We randomly selected names of those 
who were in the Tenth Contingent (n=1,022). 
We then removed from that group those 
who had also previously participated in 
Contingents One to Nine. For both this and 
the ‘combat exposed’ group above, we also 
removed duplicates, female participants 
and those who had participated in non-New 
Zealand military forces (eg, the UK military). 
Due to a large number of exclusions 
(particularly due to participation in other 
contingents being revealed), we conducted 
a second batch of random sampling to boost 
numbers for the analysis, which left a total 
of 333 selected names.

Lifespan data
We collected data on birth dates from 

the online military files.24 Date of death 
was also sometimes in these files, but 
otherwise we used a range of genealogical 

sources. These include the Births, Deaths 
and Marriages database, which contains 
records of all New Zealand-based deaths 
in this cohort23 (albeit for those records 
where there was an exact match between 
the name, and age and year of death/date of 
birth, with the data from the military file). 
In some cases, only the birth year could 
be identified, in which case we used the 
mid-year point of that year (eg, 1 July 1880) 
in the analyses.

In the lifespan analyses, we excluded 
those who died during the war and those 
who died in the period from the end of the 
war (31 May 1902) to 31 December 1904 
(if there was any indication of their death 
being war-related). The latter was on the 
assumption that such deaths may have 
been from wounds or diseases related to 
their war experience. Further analyses took 
account of the participation and death in 
WW1.

To compare lifespans with the overall 
lifespan for New Zealand men, we took  
the approach of a WW2 study25 and created 
a synthetic cohort matched to each real 
veteran in the random samples. That is, 
in the synthetic cohort we matched each 
real veteran with a life expectancy value 
based on that of the average New Zealand 
man who was born in the same year. 
Furthermore, this was for life expectancy  
at the age that these veterans were in 1903 
(ie, the year after the one when the war 
ended). These values have all been esti-
mated for five-year intervals by a large 
Stats NZ study,26 and we interpolated the 
values for birth years in between the 
five-year values provided by Stats NZ. Such 
a comparison is not unreasonable, in that 
there is evidence from an analysis of the 
occupations of the soldiers relative to men 
aged 25–45 years (as per 1901 Census data) 
that “although the total force was small, it 
was a remarkably representative sample, 
socially and geographically, of the male 
population.”15

Morbidity data
To assess levels of morbidity, we took 

a random sample of 100 names from all 
the 6,339 New Zealand military personnel 
who were listed as serving in this war (as 
detailed above). All the medical information 
in their online military files24 was then 
examined. 
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Results
Mortality

Our analysis identified ten additional cases 
that were probably war-attributable deaths 
and three that were unlikely to be war-at-
tributable, resulting in a new total estimate 
of 239 deaths from this war (Table 1). This 
gave an overall 3.9% risk of death for the 
total participants (Appendix Table 1). The 
major cause of death was disease (59%), 
followed by direct conflict-related causes 
(30%) (ie, being killed in action or dying from 
wounds). A statue of one of those killed in 
action is shown in Appendix Figure 1. ‘Acci-
dental’ deaths were relatively high (11%) 
and these were caused by a single train crash 
(15 deaths) and horse-related injuries. The 
pattern of deaths over time was one of fairly 
consistent monthly dominance of disease 
deaths over war-attributable injury deaths 
(Figure 1).

The major disease groupings were enteric 
diseases (with dysentery and typhoid) at 36% 
of all deaths, followed by respiratory disease 
(10%) and then measles (5%). Disease deaths 
were more than twice as likely during winter 
months compared to all the other seasons 
(risk ratio of 2.08; 95% confidence interval 
[CI]: 1.65 to 2.63; Appendix Table 1). 

The worst year of the war in absolute 
terms was 1902 (Appendix Table 1; Appendix 

Figure 1). It had the worst month for war-at-
tributable injury deaths (the military action 
at Langverwacht Hill), the worst month for 
disease deaths (a measles outbreak) and 
the worst month for accidental deaths (the 
railway crash referred to above). 

The risk of death was highest for the first 
three contingents, peaking at 10.3% for 
the Third Contingent (Appendix Table 1). 
It was lowest in the last two contingents— 
though deaths from disease continued to 
impact on these groups after the end of the 
war. Nevertheless, when just considering 
conflict-attributable injury deaths (killed in 
action and death from wounds), the Seventh 
Contingent stood out with a 5.4% risk of 
death. The Seventh Contingent sustained 
50% of all such deaths, due to the action at 
Langverwacht Hill.

The average age of death at 25.5 years 
(Table 1) can be compared to the lifespan of 
the veterans of 68.6 years (for Contingents 
One to Nine, exposed to combat, Table 3). 
This suggests that these soldiers lost around 
43 years of life of average. For the 239 
deaths, this sums to around 10,300 years of 
lost life.

Morbidity impact
Based on the random sample of military 

files, an estimated 39% of personnel suffered 
some form of reported injury or illness 

Figure 1: Deaths of New Zealand military personnel attributed to the South African War by month 
of death (from January 1900 to December 1902 [ie, not showing 1 death in 1899 and 10 deaths in 
1903/04]).* 

* The worst month for mortality (February 1902) reflected military action with 68% (25/37) of the deaths being KIA/
DOW (particularly military action at Langverwacht Hill). The second highest peak in August 1902 reflected a measles 
outbreak. The third, in April 1902, represented a railway crash.
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Table 1: Mortality in New Zealand military personnel associated with the South African War (see Appendix Table 1 for additional details).

Specific population Number % Comment

Adjustments to the previous estimates for numbers of war-attributable deaths (n=232)

Additions in this study to the original list 
of war-attributable deaths from 190313

10 – Most of these men died from diseases acquired during 
the war, based on death certificates and military file data 
(see details in Appendix Table 2).

Removals by us from the named list in the 
row directly above

3 – See Appendix Table 2.

Demographics

Male 239 100% Although there were at least 35 New Zealand women 
working as nurses in South Africa,19 none died as part of 
this service. 

Māori (Indigenous) Unknown Unknown Although some Māori served in this war,27 there has not 
been the in-depth research to appropriately document 
ethnicity for all the participants.

Age at death Mean = 25.5 
years

– Based on a random 20% sample of the deaths (ie, 48 
deaths). Standard deviation (SD)=5.3; median=24.7; 
range=19 to 41 years. 

Major groupings for cause of death

Disease 141 59.0% See the ‘disease’ section below for further details.

Killed in action (KIA) or died of wounds 
(DOW)

72 30.1% See the ‘killed in action’ section below for further details.

Accident 26 10.9% This list includes a death from poisoning from chloroform 
(although there were limited details in the military file, so 
this might actually have been a suicide). Also included in 
this category was a suicide that followed brain damage 
from a fall from a horse, so this prior event was consid-
ered as the primary cause of death (ie, ‘accident’).

Total 239 100%

More detailed causes

Directly war-attributable

Killed in action (KIA) 61 25.5%

Died of wounds (DOW) 11 4.6% Included in this category are deaths where wounds be-
came gangrenous, as we regarded the wound as the key 
component of the causal pathway (whereas some New 
Zealand historians19 have previously categorised these as 
deaths from ‘disease’).

Disease

Enteric/dysentery/typhoid 87 36.4% Most of these deaths were described as ‘enteric fever’ in 
the records (ie, probably a mix of typhoid and dysentery 
in modern terms).
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Specific population Number % Comment

Respiratory disease  
(excluding tuberculosis)

23 9.6% Some of these deaths may have been from pneumonia 
that was secondary to a measles infection and some from 
respiratory complications following malaria. 

Measles 13 5.4% The second worst month shown in Figure 1 for mortality 
was due to a measles outbreak (August 1902).

Tuberculosis 4 1.7% Typically described as ‘consumption’ or ‘phthisis’  
(pulmonary tuberculosis) in the records.

Meningitis 3 1.3%

Malaria 2 0.8%

Other infectious diseases 3 1.3%

Other diseases—but not infectious 5 2.1% Some of these deaths might not be primarily war related 
(eg, diabetes, brain tumour [when a prisoner of war]). 
Nevertheless, the war experience may still have played a 
role in increasing the risk of death.

Disease not specified 1 0.4%

Accidents

Railway crash 15 6.3% For a single railway crash (the Machavie railway disaster) 
in the vicinity of Klerksdorp, South Africa. Using the dates 
of death, it appears that 13 died on the day of the crash 
(12 April 1902) and there were two delayed deaths among 
the 13 or 14 men who were injured (on 14 and 18 April). 

Horse-related (eg, falls) 4 1.7%

Other/not specified 4 1.7%

Gun shot 3 1.3% For one of these deaths (LH Arden), the Court of Inquiry 
could not determine whether death was due to acciden-
tal gun shot from a distance or murder (military file data 
with further discussion in a thesis28).

Total 239 100%

Table 1: Mortality in New Zealand military personnel associated with the South African War (see Appendix Table 1 for additional 
details; continued).
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(95%CI: 30%–49%; Table 2). The commonest 
grouping was infectious diseases (26% of 
all personnel), and this included enteric 
disease, malaria and measles. The next 
most common grouping was injury (14%). 
Horse-related injuries were more common 
than direct war-attributable injuries in this 
sample.

Lifespan of veterans
Many exclusions from the initial samples 

were required, particularly because around 
half (50.2%) of the members of the Tenth 
Contingent had already been in at least 
one earlier contingent (Table 3). There 
were differences between the combat and 
not-combat groups in the post-war period 
(mean lifespans of 68.6 years and 65.5 
years respectively; Table 3), but the higher 
participation by the Tenth Contingent in 
WW1 contributed to this. When this was 
accounted for in the analysis, these differ-
ences narrowed, with this difference 
not being statistically significant (mean 
lifespans of 68.5 [combat] and 69.1 years 
[non-combat]; Table 3).

When compared to the lifespan of the 
matched synthetic cohort (using life expec-
tancies for all New Zealand men at their 
respective ages in 1903), this military popu-
lation had very similar lifespans (67.3 years 
in the military and 67.8 years in the matched 
cohort; Table 4). 

Discussion
Mortality impact

This study identified an additional seven 
war-attributable deaths (net number), 
largely from the delayed impact of diseases 
experienced while in the military. It was also 
able to estimate the potentially lost years 
of life in those dying (ie, 10,300 life years 
lost). While the New Zealand authorities of 
the day did produce a final list of the dead 
(with deaths up to July 1903),13 this should 
ideally have been updated five or even ten 
years after the end of the war to account for 
ongoing deaths. For example, some delayed 
deaths could have arisen from subsequent 
operations on war wounds (with operations 
being more hazardous in this pre-antibiotic 
era) or from suicide, since post-trau-
matic stress disorder can be long lasting. 
Furthermore, an additional aspect to the 
impact of this war on New Zealand society 

are the deaths among New Zealanders who 
joined overseas militaries. This ideally could 
be estimated in future work—but it may 
give a total of closer to 300 deaths as per 
an estimate reported soon after the war.29 
Other work shows that for WW1 there were 
1,400 extra such deaths of New Zealanders 
with other military forces (ie, around 7% 
of the new total for WW130). However, that 
work required extensive genealogical skills 
and resources.  

In terms of the major cause of death being 
from disease (at 59%), this war represents 
the last time that disease was the dominant 
cause for wars that New Zealand has been 
involved in. That is, in WW1, this ‘disease’ 
cause was down to 7.8%,31 despite the 
contribution of an influenza pandemic.32 
For Australia in the South African War, the 
proportion of deaths from disease was 47% 
(286/606).33 For the British forces it was 63% 
(13,139/20,72119). The statistically higher 
burden of disease deaths in winter months 
may reflect the role of infectious diseases 
associated with close contact (eg, from more 
time spent inside buildings or in tents) or 
possibly the immune suppression associated 
with cold exposure.

Morbidity impact
Morbidity impacts were commonly 

reported in the random sample of military 
files, with over a third of personnel experi-
encing illness or injury (39%). This contrasts 
to the impression from official statistics, 
which only focus on the 2.7% prevalence 
of participating personnel being ‘wounded’ 
(see the introduction). Recorded illness 
(26%) was almost twice as common as injury 
(14%). Even if only focusing on injury, our 
new estimate of 14% is over five times that 
from the official records (2.7%).

Furthermore, the military files will 
have tended to reflect the more severe 
conditions, and so the true prevalence of 
morbidity would probably be even higher 
than our new estimate (eg, if considering 
lice infestation, non-hospitalised thermal 
injuries [heat stroke and from severe cold 
at night], dental injuries from the hard 
biscuits, non-hospitalised injuries from 
riding horses and so on). Furthermore, the 
morbidity would have been ongoing in 
some cases. One researcher reported cases 
of veterans experiencing what appear to be 
post-combat psychological problems and 
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Table 2: Mortality and morbidity impacts of the South African War based on a random sample of partic-
ipating New Zealand military personnel. 

Health condition Number %* (95%CI) Comment

Died 3 3.1% Denominator was n=98 when including 
Cenotaph records.* All were ‘killed in 
action’.

Non-fatal morbidity impacts

No morbidity reported in 
the military files

60 61.9%
(51.9–70.9)

Included consideration of any morbidity 
in those who died, prior to their deaths. 
The inverse—those with any morbidity—
was 39.2% (30.1–49.1)

Infectious diseases 25 25.8%
(18.1–35.3)

Enteric disease/dysentery 8 8.2%

Malaria 5 5.2%

Measles 3 3.1%

Other infections 9 9.3% Examples include bilharzia, tuberculosis, 
acute rheumatic fever, respiratory disease, 
abscess and conjunctivitis.

Injuries 14 14.4%
(8.8–22.8)

Horse-related injuries (falls 
etc)

6 6.2%

Direct non-fatal war inju-
ries (eg, gunshot)

4 4.1%

Other injuries 4 4.1% Included heat stress. Other work has iden-
tified lightning strike injuries.28

Other/multiple conditions

Other illnesses  
(probably non-infectious)

10 10.3% Examples include dental and rheumato-
logical conditions; some, such as nephri-
tis, could possibly have had an infectious 
origin. Some may not have been related 
to war.

Multiple conditions  
(more than one of the 8 
categories directly above 
in an individual)

6 6.2% Some had three separate conditions, but 
these were possibly related (eg, measles 
leading to respiratory disease).

*Out of the random sample of 100 military personnel there were two duplicates and one missing military file, hence 
variation in the denominator (ie, it was n=97 if not stated or n=98 as indicated otherwise). The sample includes 
personnel from all contingents, including those that departed in April 1902 just before the war ended. It included all 
illnesses documented in the military files, including those after the war until the military file was effectively closed.
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Table 3: Description and lifespan results of the two cohorts of military personnel used for the lifespan comparison of veterans (ex-
posed to combat vs non-exposed).

Characteristic Random selection 
of the first nine 
contingents (ex-
posed to combat) 
(n=253) 
 
N

 
 
 
 
 
 
%

Random selec-
tion of the Tenth 
Contingent (not 
exposed to com-
bat) (n=333) 
 
N

 
 
 
 
 
 
%

Excluded from the analysed samples

Repeated records of the same individual 1 0.4% 0 0.0%

Female (eg, army nurses) 2 0.8% 0 0.0%

Participated in another military force during the South African 
War (eg, UK forces)

11 4.3% 1 0.3%

In a named contingent in the New Zealand military but did not 
actually embark to South Africa on a troop ship

4 1.6% 16 4.8%

Individuals were not in the relevant contingent grouping or if 
their contingent membership was not entirely clear (n=2) (eg, for 
the first group they had also been in the Tenth Contingent, and in 
the second group they had also previously been in at least one of 
the earlier contingents [Contingents 1–9])

52 20.6% 167 50.2%

Not in the above groups, but who died during the South African 
War (disease or injury prior to it ending in May 1902)

7 2.8% 0 0.0%

Not in the above groups, but died after the war, between June 
1902 and December 1904, from any cause considered likely to be 
military-service attributable (eg, from a measles outbreak on a 
returning troop ship or tuberculosis that became active during 
military service)

2 0.8% 5 1.5%

Not in the above groups, but lacked data to determine lifespan 
(eg, typically because they had a common name that prevented 
identification of their date of death, but also because of dying 
outside New Zealand)

25 9.9% 30 9.0%

Included in first analysis N=149 % N=116 %

Median birth year (interquartile range [IQR]) 1878 
(1875 to 1880)

– 1879 
(1876.5 to 1881)

–

Mean birth year 1876.5 1877.9 (NS)

Participated in other wars: 
Contingents 1–9: NZ Wars (n=1), WW1 (n=29), WW2 (n=1); 
Tenth Contingent: WW1 (n=43); WW2 (n= 2)

29 19.5%* 42 36.2%*

Died in WW1 (all injury deaths except two deaths from disease) 0 0.0% 14 12.1%

Died during the peak two months of the 1918 influenza pandem-
ic (November and December, albeit not validated with death 
certificates)

2 1.3% 0 0.0%

Lifespan—median (IQR) 73.0 
(61.0 to 79.9)

– 68.3 
(56.6 to 77.2)

–
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Characteristic Random selection 
of the first nine 
contingents (ex-
posed to combat) 
(n=253) 
 
N

 
 
 
 
 
 
%

Random selec-
tion of the Tenth 
Contingent (not 
exposed to com-
bat) (n=333) 
 
N

 
 
 
 
 
 
%

Lifespan—mean (SD) 68.6 (16.3) – 65.5 (16.0) (NS) –

Lifespan—mean (SD) if in only one contingent out of Contingents 
1–9 (n=133)

68.8 (16.1) – NA –

Lifespan—mean (SD) if in two contingents (n=16) 67.4 (19.0) – NA –

Lifespan—mean (SD) if in Contingents 1–4 (n=49) 69.2 (17.0) – NA –

Lifespan—if in Contingents 5–7 (n=34) 69.2 (16.3) – NA –

Lifespan—if in Contingents 8 or 9 (n=66) 68.0 (16.0) – NA –

Adjusted analysis (excluding other war participation: New 
Zealand Wars, WW1, WW2) 

N=120 % N=74 %

Median birth year (IQR) 1878 
(1874.5 to 1880.5)

– 1879 
(1875 to 1881.5) 
(NS)

–

Lifespan—median (IQR) 72.4 
(60.3 to 80.4)

– 70.3 
(62.2 to 78.7)

–

Lifespan—mean (SD) 68.5 (17.2) – 69.1 (12.8) (NS) –

* Statistically significant difference in participation in multiple wars (p=0.0012, ANOVA). NS=not statistically significant when comparing the two groups.

Table 3: Description and lifespan results of the two cohorts of military personnel used for the lifespan comparison of veterans (ex-
posed to combat vs non-exposed; continued).

Table 4: Mean lifespans for studied populations of military personnel compared to a matched synthetic cohort derived from Stats NZ 
life expectancy estimates for men by birth year and for their age in 1903.

Study population (after the exclusions detailed in 
Table 1 for participation in other wars)

Mean lifespan identified 
in this study (SD)

Estimated mean life 
expectancy for all New 
Zealand men (matched 
synthetic cohort)

P-value

Contingents 1–9 (n=149) 68.6 (16.3) 67.9 0.6008

Tenth Contingent (n=116) (non-combat) 65.5 (16.0) 67.7 0.1564

All the above personnel (n=265) 67.3 (16.3) 67.8 0.5956
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further surgical operations (eg, an oper-
ation occurring in 1907).28

Lifespan of veterans
Our analysis suggested no major lifespan 

differences between veterans who were 
exposed to combat and veterans who 
weren’t exposed to combat. International 
work on this topic used different methods 
but also identified no increase in mortality 
of Boer War veterans with post-combat 
disorders relative to controls with gunshot 
wounds.34 Nevertheless, this finding in 
our analysis may partly reflect the modest 
sample size, which was diluted because of 
the much higher than anticipated number 
of exclusions owing to men joining multiple 
contingents). There might also have been 
self-selection effects between the two groups 
and also variation in the rigour of the 
selection process in the military over time 
(eg, initially men were sometimes rejected 
by military recruiters for being ‘indifferent 
horsemen’19).

Our findings, that there is no significant 
difference in veteran lifespan, contrasts with 
research on WW1, where combat exposure 
appears to have resulted in reduced lifespan 
for surviving New Zealand veterans.35 This 
may be accounted for by the more extreme 
nature of the military experience in these 
two latter wars (eg, trench warfare in WW1 
and the more important role of artillery 
bombardment in both subsequent wars) 
and the longer amounts of time spent at 
front-line conditions for many military 
personnel in these wars. In WW2 there was 
also a much higher proportion of veterans 
who had been prisoners of war, which 
has been associated with adverse health 
outcomes (see the introduction). 

The finding of similar lifespans for South 
African War veterans when compared to 
the average New Zealand male population 
also contrasts with our findings for WW2 
veterans, where a five-year gap was found.25 
This could also reflect the more severe war 
experience of WW2 (as referred to above), 
but it might also have been that the role 
of ‘health selection’ was less important for 
the South African War (ie, less vigorous 
health screening at the recruitment offices). 
Indeed, various defects with the rigour of 
the selection process for New Zealand troops 
in this war have been described.36 

An interesting finding from the lifespan 
analyses was the much higher subsequent 
participation by members of the Tenth 
Contingent in WW1, relative to earlier 
contingents. Possibly members of the Tenth 
Contingent were frustrated that, despite 
travelling to the war zone in 1902, they had 
not seen combat in the South African War. 
On the other hand, many of those who had 
participated (in Contingents One to Nine) 
may have decided that they had had enough 
of war and so had relatively lower rates of 
volunteering for WW1. 

Strengths and limitations of this 
study

This study is the first such detailed 
analysis of the health of New Zealand 
military personnel involved in the South 
African War using modern epidemio-
logical methods. It is also only the second 
such analysis at a country level, after UK 
research.1,34 The study also benefited from 
the availability of online military files, 
online genealogical databases and the 
capacity to search online most of the New 
Zealand newspapers of the period in Papers 
Past (although this is not a completely 
comprehensive database). 

Nevertheless, this study still has various 
limitations with the major ones being as 
follows:

• For the mortality work, we did not 
include deaths of New Zealanders 
participating in foreign militaries 
(since no list was available and 
creating such a list would require 
extremely extensive archival work). 
Our searches of Papers Past for addi-
tional war-attributable deaths would 
also probably have missed some 
individuals who died in the post-war 
period (eg, especially those dying 
outside of New Zealand and those who 
died after 1904).

• For the morbidity work, we only used 
a random sample of 100 personnel 
and the military files only focused on 
conditions causing hospitalisation and 
not less severe illnesses and injuries. 
Further research could use a larger 
sample and study any diaries of the 
troops. 

• The lifespan analyses were also 
constrained by the modestly sized 
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random samples (as this was an 
unfunded study). Future research 
could attempt to follow-up all the 
participating personnel—and make 
more detailed comparisons with 
WW1. 

To what extent were these war-
attributable health burdens 
preventable? 

Having considered the morbidity and 
mortality burdens for military personnel 
in this war, it is worthwhile to reflect on 
the extent to which these may have been 
preventable. Although the New Zealand 
Government could have chosen not to 
participate in this war, this counterfactual 
seems very unlikely, given the country’s 
strong links to the UK19 and the partici-
pation of similar English-speaking countries 
(eg, Australia and Canada). However, the 
Government could have decided to send 
fewer troops, which would have reduced 
the health burden; the Government did send 
disproportionately more than Australia and 
Canada (around 1.8 and 5.7 times more per 
capita respectively, based on our estimates 
from published participation data37). There 
was some opposition to the war in New 
Zealand,28,38,39 but this does not appear to 
have prevented further New Zealand contin-
gents leaving for the war during 1902.

More specifically, there were various 
problems that could all have been better 
addressed with knowledge of the day and 
that may have reduced the health burden 
among participating troops:

• The inadequate understanding of 
the military situation by the military 
leaders on the imperial side. That is, 
the guerrilla tactics used by the Boers, 
along with their use of trenches and 
recent developments with weapons 
(eg, long-range rapid-firing rifles with 
smokeless ammunition) that deci-
sively shifted the balance towards 
favouring defence over offence.12 This 
meant that imperial forces suffered 
high casualties when engaging with 
the Boer forces.12

• The lack of adequate training has 
also been noted: “New Zealand 
units, therefore, embarked on oper-
ations after receiving what can only 
be described as a most inadequate 

preparation for service in the front 
line of a major war”.36 Better training 
may have resulted in fewer combat 
injuries and accidents from falling off 
horses (especially among those volun-
teers who were not already skilled 
with horse riding). 

• Inadequate military equipment 
included the outdated single shot 
rifles issued at the beginning of the 
war to New Zealand troops.36 This 
was in contrast to the state-of-the-art 
weapons used by the Boers,19 though 
rifles with magazines were supplied at 
a later stage to the New Zealanders.36 
There was also the problem of the 
relatively small horses for the size 
of the troops.40 These New Zealand 
men were described as “fine, tall 
broad-shouldered men, half as big 
again as the average Tommy were sent 
out. Fine to look at, but Oh, the poor 
horses!”40 The New Zealand horses 
were also given no time to accli-
matise to the new country and were 
over-worked.19 This situation meant 
that the horses were less effective in 
both combat (eg, range and speed of 
movement) and non-combat situations 
(eg, transporting supplies and the 
wounded). 

• The inadequate supplies of clothing 
and provision of shelter for winter 
camping were problems: “New 
Zealand soldiers often endured severe 
daytime heat, then at night slept in the 
open with only an overcoat to protect 
them from the freezing cold.”41 Their 
clothing “quickly became ragged and 
was not replaced, which led men of 
the 6th Contingent to strike.”42

• The inadequate supplies of food 
(and the minimal variety of food) 
and lack of water (for drinking and 
washing) were problematic.41 “The 
troopers’ equipment was poor, and 
on trek they had inadequate food – 
hard dry biscuits, bully beef (canned 
meat), sugar and tea. They tried to 
supplement this with much foraging… 
They were not issued with soap and 
their clothing quickly became infected 
by lice.”42 All these deficits probably 
contributed to increased risk of 
diseases. 
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• The inadequate medical support for 
the imperial troops in South Africa 
was a well described problem.12 This 
issue was also combined with inad-
equate attention being paid to how 
injured troops were to be evacuated 
after combat (eg, shortages of ambu-
lance wagons12). It has been noted for 
the New Zealand troops that “when 
they were wounded on the trek far 
from hospitals, sepsis (infection) often 
developed.”42 There were shortages 
of such basics as water in hospitals.19 
Inadequate medical care for New 
Zealand troops was reported on by a 
journalist,28 and medical care on troop 
ships was also a source of complaints, 
though this problem was dismissed by 
authorities in an inquiry.43

• The crowding of New Zealand troop 
ships has also been described,19 
and this was of concern to the New 
Zealand public after an onboard 
measles outbreak. Although author-
ities at the time largely dismissed such 
criticisms, an inquiry did identify 
poor ventilation on a troop ship as a 
problem.43 British troop ships were 
also described as overcrowded,12 and 
the subsequent disease outbreaks 
on New Zealand troop ships in WW1 
also suggested persisting problems 
with crowding and inadequate 
ventilation.44 

Some of these preventable aspects have 
also been identified as issues with New 
Zealand’s involvement in other wars. For 
WW1 these included the poor military 
planning that resulted in failed campaigns 
(eg, at Gallipoli and Passchendaele45), the 
initial lack of protective equipment such as 
helmets,31 inadequate healthcare services 
(especially the Gallipoli campaign46), the 
poor food at Gallipoli47 and outbreaks of 

diseases linked to crowding in various 
settings.45 For WW2 there were also 
apparent examples of defective strategic 
leadership as per the loss of Crete to German 
forces (albeit still controversial48). 

Other preventable aspects of this South 
African War were the harm done to the 
civilian population by the burning and 
looting of Boer homesteads, the killing of 
their livestock and the setting up of concen-
tration camps containing thousands of Boer 
women and children. Many of these people 
subsequently died of disease (see the intro-
duction).12 New Zealand troops participated 
in the burning and looting activities,19,28 
but unfortunately there has been no full 
accounting for these activities and why the 
New Zealand authorities did not intervene 
or protest to the UK Government. Other 
actions, such as the looting of Boer bibles by 
New Zealand troops, may also not have been 
fully resolved, even to this current day.49

Conclusions
This study found that the mortality was 

larger and the morbidity impacts of this 
war were much more substantive than 
revealed in the prior historical literature for 
New Zealand, particularly for non-injury 
illness. The relative importance of death 
from disease (at 59%) was also a notable 
feature of this war. But, in contrast to 
other wars, this study did not identify any 
lifespan differences between combat and 
non-combat personnel, or relative to the 
average New Zealand man at that time. As 
with other wars involving New Zealand, 
there is evidence that some of the health 
burden for participating military personnel 
could have been prevented with knowledge 
of the day and better planning to utilise this 
knowledge.
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Appendix

Appendix Figure 1: A statue of a New Zealand soldier killed in action in the South African war (Govern-
ment Gardens, Rotorua, New Zealand; photograph by the first author).
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Appendix Table 1: Mortality in New Zealand military personnel associated with the South African War—additional details to Table 1.

Specific population Number % Comment

Year of death See Figure 1 in the main manuscript for deaths by month and 
year.

1899 1 0.4%

1900 61 25.5%

1901 68 28.5%

1902 99 41.4% The year with the most deaths. Most still died of disease (53%) 
but the largest death toll from military action also occurred (at 
Langverwacht Hill).

1903 7 2.9% All died of disease.

1904 3 1.3% All died of disease.

Total 239 100%

Post-war (after 31 May 1902) 44 18.4% 1 was shot by Boers who did not know that the war was over. 
Others died of disease (n=41) and accidents (n=2).

Season for Southern Hemisphere deaths (n=237, given 2 post-war Northern Hemisphere deaths)

Winter (June to August) 76 32.1%

Spring (September to November) 31 13.1%

Summer (December to February) 76 32.1%

Autumn (March to May) 54 22.8%

Total 237 100%

Disease deaths by season (for deaths in Southern Hemisphere, n=141)

Winter 59 42.5% Relative to a uniform distribution by season, this was elevated 
with a risk ratio of 2.08 (95%CI: 1.65 to 2.63; p<0.0000001, Mid-P 
exact, 2-tailed). 

Spring 18 13.0%

Summer 34 24.5%

Autumn 28 20.1%

Total 141 100%

Country where died—all deaths

South Africa 182 76.2%

New Zealand 44 18.4% 1 while in training, the rest on return to New Zealand.

At sea (troop ship) 7 2.9%

Other 6 2.5% Australia (1); Mozambique (1); UK (1); USA (1), (in the post-war 
period); and Zimbabwe (formerly Rhodesia) (2).

Total 239 100%
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Specific population Number % Comment

Contingent (date of departure 
from New Zealand)

Number 
dying

Risk of 
death

First (21/10/1899) 17 7.9% Risk of death was calculated using the numbers in each con-
tingent departing from New Zealand.50 But this is a relatively 
simplistic analysis which does not account for some personnel 
serving in multiple contingents and for varying time periods (eg, 
an estimated 335 personnel served in two contingents15).

Second (20/1/1900) 23 8.6%

Third (17/2/1900) 27 10.3% Highest risk of death was in the first 3 contingents.

Fourth (31/3/1900) 20 4.3%

Fifth (31/3/1900) 25 4.2%

Sixth (30/1/1901) 20 3.3%

Seventh (6/4/1901) 49 7.3% But for this Contingent there was a relatively high 5.4% risk of 
death from KIA and DOW combined. It sustained 50% of all such 
combat injury deaths (36/72), due to the action at Langverwacht 
Hill.

Eighth (8/2/1902) 38 3.4%

Ninth (20/3/1902) 8 0.7%

Tenth (19/4/1902) 12 1.0% The war ended on 31/5/1902, soon after this Contingent arrived 
in South Africa. But deaths from disease continued.

Total 239 3.9% overall This 3.9% estimate uses what is probably the most accurate 
denominator of 6080 New Zealand participants.15 This estimate 
accounts for some personnel serving in multiple contingents (ie, 
there were actually only 6080 individuals leaving New Zealand on 
troop ships). 

Appendix Table 1: Mortality in New Zealand military personnel associated with the South African War—additional details to Table 1 
(continued).
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Appendix Table 2: Changes to the mortality burden associated with the South African War for New Zealand military personnel (rela-
tive to the available list of deaths from the South African War available at the start of this study in the AJHR dataset13).

Re-classification Surname,  
first names

Comments

Added to the AJHR  
mortality dataset

3 names—see 
comments

The following men were initially in the New Zealand military forces in South 
Africa but at various times (eg, after completing their New Zealand service) they 
then joined British regiments/forces (NEAVE Arthur Cormack, PARKER John 
Henry, BUTLER J). They died while in these other forces. As per the approach 
taken by Crawford and Ellis19, and our definition for war-attributable deaths (see 
Methods), we considered it reasonable to include these men in this analysis.

Added to the AJHR  
mortality dataset

CUTTS, Edward He died in November 1903 ‘from causes originating in his battle-field trials’ (Pa-
pers Past). Military file reports a back injury resulting in bleeding from his kidney 
when in South Africa. He had ongoing sickness during 1903 with the medical 
report stating ‘kidney disease (Bright’s)’ (in modern terms: acute or chronic 
nephritis). A certificate indicated that his illness was as a result of active service 
in South Africa.

Added to the AJHR  
mortality dataset

JANSEN, George 
Frederick

He died in Hawaii in October 1903. ‘It appears he had never thoroughly recov-
ered from enteric fever, which he had while on active service’ (Papers Past).

Added to the AJHR  
mortality dataset

LEARY, Percy 
Charles

He died from dysentery in a military training camp in New Zealand prior to his 
Ninth Contingent going to South Africa (Cenotaph record).

Added to the AJHR  
mortality dataset

LUND, John Vigo He died from tuberculosis (death certificate) in October 1904 which he had had 
for 3 years (ie, since being in the military in South Africa). The military paid for 
his funeral expenses.

Added to the AJHR  
mortality dataset

MCLAUGHLIN, 
David

He contracted measles on his way to South Africa (Ninth Contingent), followed 
by a respiratory infection and then tuberculosis. He never recovered and died 
in October 1903 (Papers Past). In the media reports his name was spelt as: 
‘McLauchlan’. In his military file he is also recorded as having ‘consumption’ with 
the military paying for his care at the time around his death. It also reported his 
illness as starting on a troop ship.

Added to the AJHR  
mortality dataset

MERRY, Charles 
Donald 

He died from tuberculosis (death certificate) in September 1904 which was diag-
nosed while he was in the military in South Africa.

Added to the AJHR  
mortality dataset

WARD, William 
Ernest

He had enteric fever in South Africa followed by consumption (tuberculosis). 
He was ‘invalided’ since his return to New Zealand and died in September 1904 
(Papers Past). His military files reports that when hospitalised after measles on a 
troop ship he was found to have ‘consumption’.

Assumed not war related—
not added

MUIR, John He died ‘of consumption’ (tuberculosis) in December 1904 (Papers Past). We 
did not include this as a war-attributable death as he seems to have been 
discharged from the military without any reported illness. Nevertheless, we 
acknowledge that there is still some chance that his illness was acquired, or its 
course accelerated during military service.
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Re-classification Surname,  
first names

Comments

Assumed not war related—
not added

PRESTNEY, Arthur He died after the war in October 1902. His death certificate says he died of ‘Pneu-
monia’ after ‘9 days’ of illness, so it was assumed his death was not war-attribut-
able..

Excluded as in other  
military force

Various names New Zealand men who participated in other military forces for all of the war 
(eg, UK or Australian) and which may be war-attributable deaths. These were: 
Charles Peter CLARKE, Patrick LAMB, John Davidson ROBINSON, Stanley Rees 
SCOTT, GW SMITH, and T TAPLIN (all identified in Papers Past).

Not added as not in  
military

BROWN, Charles Sailor who died an accidental death on a troop ship (August 1902, Papers Past). 
Such sailors were not enlisted military personnel.

Noted—but not added in BAKER, Thomas 
de Foe

He died on 19 April 1904 in South Africa (Pretoria). His military file does not 
indicate any illness at the time of discharge. The media records indicated that he 
worked in business in Pretoria in the post-war period before going on a hunting 
expedition in East Africa.

Noted—but not added in MONK, Berther 
Charles

He died of enteric fever on 22 August 1902 in South Africa. In his military records 
his discharge certificate indicated he had left the military on 7 April 1902 and 
his files have no record of him being ill (though some digitalised pages of his 
military record were not accessible online). Given this, it seems more likely that 
his enteric fever was contracted after his military service.

Noted (already in the AJHR 
dataset)

FREEMAN, Tom 
Molloy

He had severe enteric fever during the war and died in January 1902 shortly 
after being invalided back to New Zealand (Cenotaph Record). This man’s name 
was not included in the list in the book by Crawford and Ellis19.

Noted (already in the AJHR 
dataset)

TAYLER, Frederick 
Howard

He died of ‘paralysis’ on 29 May 1903 in New Zealand. The military file indicates 
that his widow was awarded a pension. It notes his ‘weak heart’ and a medical 
reports states: fall from horse, heart disease, cerebral embolism. Another docu-
ment states that his death was ‘due to original injury when on military duty’.

Noted (already in the AJHR 
dataset)

TOWGOOD, Edward 
Traherne (spelt: 
‘TOOGOOD’ in 
Cenotaph record)

He died in London on 16 July 1903 from ‘Heart-affection’. The Cenotaph record 
notes that ‘while at Paardeburg Toogood had a revolver accident and was admit-
ted to hospital. He was invalided to Cape Town in July 1900 and left for England 
aboard the S.S. ‘Gothic’. (Stowers, p.179)’. His military file reports ‘internal 
injuries sustained from fall from a horse’ and also ‘invalided from wounds while 
handling a revolver.’ ‘He also was reported having ‘wound in foot and malarial 
fever’. Given all this information it seems more than likely that his premature 
death was war-attributable. This man’s name was not included in the list in the 
book by Crawford and Ellis19.

Appendix Table 2: Changes to the mortality burden associated with the South African War for New Zealand military personnel  
(relative to the available list of deaths from the South African War available at the start of this study in the AJHR dataset13; continued).
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Re-classification Surname,  
first names

Comments

Removed from the AJHR 
mortality dataset

STEPHENSON, 
Henry Tapua Athel-
stane

He died in the post-war period in South Africa (January 1903) after discharge 
and after working as a telegraphist there (Papers Past). No cause of death was 
stated in newspapers or his military files. We assumed on the balance of proba-
bilities that his death was from a new condition in the year after the war and so 
was unlikely to be war-attributable.

Removed from the AJHR 
mortality dataset

TUDOR, Piers Lloyd He died in the post-war period in South Africa (December 1902) from enteric 
fever (Cenotaph record). But there is no record in his military file about enteric 
fever. Furthermore, his obituary (Cenotaph record) suggests he was relatively 
well post discharge: ‘When peace was declared he began to cultivate the land he 
had so well helped to annex. In a letter to a friend dated Nylstroom, 14th Sep-
tember, 1902, he said:-- ‘I have just come into town to get seed potatoes, mealie, 
etc. A fellow named Hutton and I have taken up a place about fourteen miles 
from here… There are quite a number of New Zealanders up here… We have 
come down to riding mules; they are not the best of hacks, but as it is a bad dis-
trict for horses one has to put up with them.’ Given this information we assumed 
the enteric fever causing his death was (on the balance of probabilities) likely to 
have been acquired after his military service and so was not war-attributable.

Removed from the AJHR 
mortality dataset

NORTHE, Sidney
(also NORTH in 
Cenotaph record)

He died in Rhodesia (now Zimbabwe) on 16 February 1902, with his death notice 
reporting the causes of death as: (i) typhoid fever; and (ii) malaria. He was 
discharged from the military in January 1901, with no evidence of injury/illness 
in his military file. We therefore assumed on the balance of probabilities that 
these infections arose after leaving the military and so his death was probably 
not war-attributable.

Appendix Table 2: Changes to the mortality burden associated with the South African War for New Zealand military personnel  
(relative to the available list of deaths from the South African War available at the start of this study in the AJHR dataset13; continued).
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Rate and cost of 
representation in patients 

suffering from major trauma 
in Northland, New Zealand

Henry Witcomb Cahill, Matthew McGuinness,  
Olivia Monos, Christopher Harmston

Morbidity due to major trauma is  
an important health problem 
worldwide.1 In New Zealand the 

burden of trauma is relatively high, with 
a high rate of major injuries per head of 
population. Data from the New Zealnd 
Health and Safety Commission’s Atlas of 
Healthcare suggest that around 8% of 
patients admitted to hospital with physical 
injuries have suffered major trauma,2 and 
the mortality in this group is 9%.3 Trauma 
affects patients of a younger age, and Māori 
are over-represented.

The economic burden of trauma is also 
significant worldwide, with the World 
Health Organization (WHO) estimating that 

US$518 billion is spent treating patients 
suffering from trauma. We have previously 
reported inpatient costs of major trauma in 
New Zealand, along with common drivers 
of higher costs. New Zealand trauma costs 
are in keeping with the international liter-
ature, but the cost is unlikely to be assessed 
properly using standard coding methods, 
with actual costs being more accurate.4

The readmission rate for patients with 
major trauma is seen as a quality marker 
in most contemporary trauma systems and 
has been recorded at 11% in New Zealand.3 
The rate of representations to emergency 
departments is not reported. With the 
reductions in death from major trauma, the 

ABSTRACT
INTRODUCTION: The published rate of readmission in major trauma patients in New Zealand has 
been recorded at 11%. The rate of re-attendances to emergency departments (ED) is currently not 
reported, but potentially adds significant burden to the healthcare system. The rate, costs and resource 
implications of these representations have not previously been described in New Zealand.

AIM: The aim of this study was to define the rate, costs and resource implications of unplanned 
representations, re-attendance to ED and readmission in patients who have suffered from major 
trauma in Northland.

METHOD: We undertook a four-year retrospective study including all patients who re-attended the 
emergency department or who were readmitted within 30 days following discharge after major trauma 
presentation in Northland. Actual patient costs were calculated using in-hospital patient level costing. 
Length of hospital stay and utilisation of higher-level care facilities were obtained from the hospital’s 
clinical results reporting system and data warehouse.

RESULTS: 420 patients formed the primary cohort. There were 90 total representations in 63 patients 
(15%). The number of re-attendances to ED and readmissions was 52 (12%) and 38 (9%) respectively. 
The total cost associated with representation in the primary cohort was $220,914, or $55,229 per year. 
Median cost of re-attendance to ED was $334, and median cost of readmission was $3,643. Mean length 
of stay in those admitted was 1.9 days.

CONCLUSION: This study defined the rate, costs and resource implications of re-attendance to ED and 
readmissions in patients following admission due to major trauma. This data will help guide quality 
improvement and reduce costs.
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focus is shifting to preventing morbidity 
and assessing longer-term outcomes. It is 
also likely that there is significant costs 
associated with readmission and repre-
sentation of major trauma patients, and 
that the majority of these episodes of 
care are preventable. Accurate data on 
the costs of these episodes is essential for 
guiding quality improvement initiatives 
and ensuring resources are appropriately 
allocated in the face of increasingly compet-
itive demands. This is particularly important 
in episodes of care like this, which are 
potentially preventable with appropriate 
investment.

The rate, costs and resource implica-
tions associated with total representation 
comprising re-attendances to emergency 
departments and readmission in New 
Zealand have not previously been reported. 
There is also a paucity of data in the interna-
tional literature.

The aim of this study was to define rate, 
costs and resource implications of total 
representations, re-attendance to the emer-
gency department (ED) and readmission 
in patients who have suffered from major 
trauma in Northland.

Methods
All patients presenting to Northland 

District Health Board (DHB) with major 
trauma between 1 January 2016 and 31 
December 2019 were included for analysis. 
Adult major trauma patients were defined 
as those aged 16 or over with an Injury 
Severity Score (ISS) >12. In line with the 
national trauma registry, injury secondary 
to hanging, poisoning and drowning were 
excluded. The primary cohort was identified 
from a prospectively maintained trauma 
database generated weekly by a trauma 
coordinator. Using the 2008 revision of the 
2005 edition of the Abbreviated Injury Scale 
(AIS), AIS were calculated for all the patients 
by using coding and the patient clinical 
notes. The three most severely injured body 
regions have their scores squared and added 
together to retrospectively produce the ISS 
score.

Further information on the primary cohort 
was obtained from the hospital’s clinical 
results reporting system, CONCERTO, which 
included outcomes of pathological and 
radiological investigations as well as oper-

ative interventions. Patient demographics, 
including ethnicity, residence data and length 
of stay, were obtained from the hospital’s 
data warehouse. Re-admissions within 
30 days and presentation to ED within 30 
days were obtained from the hospitals data 
warehouse. Re-admission was defined as 
any assessment or treatment requiring acute 
admission to an inpatient facility or over-
night assessment unit. Re-attendance to ED 
was defined as any unplanned presentation 
to ED resulting in assessment by a doctor. 
Re-presentation was defined as either re-ad-
mission or attendance to ED.

Case-by-case assessment of the represen-
tations was undertaken. If patients required 
simple interventions in ED that could be 
managed in the community by a general 
practitioner (GP) or a GP service, then they 
were deemed preventable.

Actual patient-level costs were calculated 
using the New Zealand Common Costing 
Standards (Version 17). The standards have 
been developed for use in the public health 
sector to provide common standards for 
the costing of DHB services. Actual costs 
were calculated using in-house, patient-
level costing utilising CostPro software with 
adjustment for nursing cost-acuity based 
on data from TrendCare. Specialty-spe-
cific costs were used for physician contact 
times and overhead and allied health costs 
were included as an average of overall 
throughput. Diagnosis Related Groups 
(DRGs) case-weight costs, based on DRG 
codes used nationally, were also calculated 
using standard techniques.

Statistical analysis was performed with 
IBM SPSS, Armonk, New York, USA. Scale 
data was tested for normality with a 
Shapiro–Wilk test. Non-parametric data 
including age, length of stay and ISS was 
analysed with a Mann–Whitney U test. 
Nominal data, including ethnicity, gender, 
ICU admission and transfer, was tested using 
a Chi-squared.

This study was performed as part of a 
national quality improvement programme 
in major trauma and was approved locally 
as quality improvement work aimed at 
decreasing preventable readmissions. Costs 
were analysed to allow evidence based 
funding of QI initiatives. As such, ethical 
approval was not sought. Only anonymised 
data were used in the final analysis.
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Results
Basic demographics

420 patients were identified as suffering 
from major trauma presenting to Northland 
District Health Board. This made up the 
primary cohort. Median age was 47 years 
(IQR 38). The male-to-female ratio was 2.2:1. 
154 (37%) patients identified as Māori, and 
266 (63%) patients identified as non-Māori.

Clinical characteristics and 
outcomes

131 (31%) patients were transferred to a 
tertiary center. Of the 289 (69%) patients 
kept at Whangarei Hospital, 72 (25%) were 
admitted to the intensive care unit (ICU) and 
20 (5%) went directly to theatre from ED. 
Median ISS was 18 (IQR 10). Median length 
or stay was five days (IQR 10).

Representations
There were 90 unplanned representa-

tions in 63 patients (15%) within 30 days of 

discharge. The number of unplanned re-at-
tendances to ED was 52 in 33 patients (8%). 
The number of unplanned readmission was 
38 in 30 patients (7%). Mean length of stay 
in those readmitted was 1.9 days. None of 
the patients that were readmitted required 
admission to the ICU. Of those 63 patients 
who represented, 11 patients represented 
twice, 2 represented three times, 1 patient 
represented four times and 2 represented 
five times.

Cause of representation was categorised 
based on common complaints. 23 patients 
(36%) had wound complications, 17 (27%) 
had pain, 7 (11%) had a secondary injury, 
6 (10%) had a concussion, 2 patients (3%) 
represented with either sepsis or medi-
cation-related issues and 6 patients (10%) 
couldn’t be categorised and were catego-
rised as ‘other’.

Representation rates associated with index 
presentation factors are outlined in Table 1.

Table 1: Comparison of index presentation factors.

Total Representation No representation p-value

Sex 0.615

Male 290 45(16%) 245

Female 130 18(14%) 112

Ethnicity 0.094

Māori 154 29(19%) 125

Non-Māori 266 34(13%) 232

Age 0.115

Median 47 (IQR 38) 49 (IQR 34) 46 (IQR 39)

ISS 0.821

Median 18 (10) 18 (IQR 7) 18 (11)

LOS

Median 5 (IQR 10) 7 (IQR 10) 5 (IQR 9 ) 0.06

ICU admission in Whangarei 0.796

Yes 72 11 (15%) 61

No 217 36 (17%) 181

Transfer to tertiary hospital 0.257

Yes 131 16 (12%) 115

No 289 47 (16%) 242
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Costs
The total cost associated with representa-

tions in the primary cohort was $220,914, 
with a mean expenditure of $55,229 per 
year. The median cost of attendance to ED 
was $334 (IQR $181), and the total cost of 
attendance to ED was $20,304. Median cost 
of readmission was $3,643 (IQR $5151), and 
the total cost of readmission was $200,611. 
The costs of representation associated with 
demographics and outcomes are outlined in 
Table 2. 

Discussion
This study has outlined the rate, costs and 

resource implications of unplanned read-
missions and re-attendance to ED in patients 
following admission due to major trauma in a 
provincial trauma centre. The representation 
rate was significant, with costs in patients 
requiring admission being ten times greater 
than those discharged from the emergency 
department. Up to a half of representations 

were preventable, with no characteristics 
significantly indicating risk of readmission.

The findings of this study are important 
and have implications for the resourcing of 
projects to prevent readmissions in major 
trauma. As a high proportion of representa-
tions are likely to be preventable, it would 
be reasonable to assume that the majority 
of costs associated with readmissions can be 
redirected to these programmes. Although 
it did not reach significance, there is a trend 
of increasing representation rates in Māori, 
which is potentially contributing to health 
inequity and increased morbidity. It is 
difficult to tell whether higher rates of repre-
sentation means more or less inequity, and 
this question fell outside the scope of this 
study. This is an area that requires further 
study to ensure the significance of findings, 
as well as more detailed analysis of reasons 
for representation.

Despite the fact that representation rates 
represent an evidence-based marker of 

Table 2: Costs associated with gender, ISS, year and ethnicity.

Initial major 
trauma  
number (%)

Total number 
of patients
representing 
(%) 

Total number 
of represen-
tations (%)

Re-atten-
dances  
to ED (%)

Number of 
readmis-
sions (%)

Median rep-
resentation 
cost ($)

Median
readmission 
cost ($)

Total 420 63 (15%) 90 52 (12%) 38 (9%) $333.97 $3,643.39

Male 344 (82%) 45 (13%) 61 33 (10%) 28 (8%) $348.89 $3,730.40

Female 76 (18%) 18 (24%) 29 19 (25%) 10 (13%) $331.77 $1,491.89

ISS

13–24 318 (75%) 51 (16%) 68 41 (13%) 27 (8%) $325.31 $3,798.32

25–40 92 (22%) 10 (11%) 20 11 (12%) 9 (10%) $396.53 $2,404.48

>4 9 (2%) 2 (22%) 2 0.0 2 (22%) N/A $1,427.65

Yearly:

2019 120 (28.5%) 17 (14%) 26 13 (11%) 13 (11%) $596.1 $5,635.4

2018 120 (28.5%) 15 (13%) 23 18 (15%) 5 (4%) $331.22 $1,449.37

2017 96 (23%) 21 (23%) 31 16 (17%) 15 (16%)  $321.20 $3,381.6

2016 84 (20%) 10 (12%) 10 5 (6%) 5 (6%) $430.2 $1,534.41

Ethnicity

Māori 154 (37%) 29 (19%) 45 27 (18%) 19 (12%) $204.80 $3,032.84

Non-Māori 266 (63%) 34 (13%) 45 25 (9%) 19 (7%) $335.08 $3,160.32
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quality of care, and that the majority of 
these episodes are thought to be preventable 
across most hospital services, the data on 
representations in major trauma patients 
are lacking. As would be expected, the read-
mission rate in Northland is comparable 
with that seen in the New Zealand major 
trauma dataset,1 to which it contributes. 
Several other studies have evaluated admis-
sions in trauma patients worldwide, some 
of which contain data on major trauma 
patients with readmission rates varying 
between 2–14%.6–13 In three papers, which 
specifically commented on major trauma 
and contained a large numbers of patients, 
the rate was 3-8%.7,8,13 Although inclusion 
criteria are broad across most studies, 
readmission rates in general are higher in 
the most severely injured. There is a large 
variation in reason for readmission across 
studies. It is likely based on this evidence 
that readmission rates in Northland, 
and indeed across New Zealand, can be 
decreased.

Data on costs of representation in major 
trauma patients is lacking in the medical 
literature. It is difficult to find relevant 
comparative evidence. However, we have 
published previous data on the total cost 
of treating patients suffering from major 
trauma in the Northern region, which was 
$1.5 million per annum during a similar 
time period. Representation therefore only 
adds 3% in spend, despite occurring in 15% 
of patients. This is small in comparison to 
the 38% increase in costs due to planned 
interventions following admission for major 
trauma patients in Queensland, Australia.14 

Previous data have described a discrepancy 
between DRG costs and actual costs in major 
trauma patients,4 which is why actual costs 
were chosen in our study. As most represen-

tations and admissions are short and did not 
need significant intervention, it is unlikely 
that there is a wide variation from DRG costs 
when considering re-presentations.

The authors accept the limitations of this 
study. It was retrospective in nature and 
absolute patient numbers are relatively low. 
Despite this we believe that the data are 
relevant and set a benchmark for guiding 
resource allocation to quality improvement 
programmes aimed at reducing represen-
tations in patients suffering from major 
trauma. It also demonstrates areas that will 
benefit most from resource allocation and 
should help guide equitable care for these 
patients. It is likely that specific resources 
are needed for preventing admissions due to 
pain and in Māori patients.

It is clear that further studies are needed 
in this important area of care, and studies 
evaluating the impact of initiatives designed 
to reduce representation rate will be partic-
ularly important.

This is the first study in New Zealand to 
define the rate, costs and resource implica-
tions of readmissions and re-attendance to 
ED in patients following admission due to 
major trauma. These data should help guide 
future quality improvement initiatives to 
reduce the rates and costs of representation 
in this group of patients.
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Admission to hospital for 
injury during COVID-19 
alert level restrictions

Grant Christey, Janet Amey, Neerja Singh,  
Bronwyn Denize, Alaina Campbell

The New Zealand Government has 
pursued a strategy of elimination in 
response to the threat posed by the 

COVID-19 pandemic to the public and the 
health system.1 In March 2020, a four-level 
national alert system was implemented to 
combat the spread of the virus, enabling 
the Government to communicate its public 
health messages with the corresponding 
community restrictions in place under each 
alert level.2 Alert Level 4 (‘Lockdown’), the 
most restrictive level, was implemented  
on 25 March at 11.59pm and remained 
in place until 27 April (Table 1). Govern-
ment-led messaging was clear that people 
must stay at home and remain local if  
they were to venture outside for exercise, 
to shop for essentials or to look after vul-
nerable people. Many national and regional 
organisations actively communicated via 
multiple media channels for people to  
observe the restrictions and for those work-

ing in essential services to remain aware  
of the potential for injury.3,4 As most 
injuries occur at home, there were injury 
awareness and prevention focused messag-
es aimed at those undertaking do-it-your-
self (DIY) activities while restricted  
to home.5 

Internationally, trauma volumes and 
the causes of injury are reported to have 
changed significantly in many countries 
during the early months of the pandemic. 
Many hospitals have reported an overall 
reduction in trauma cases as a result of 
varying public health measures, such as 
work closures and stay-at-home orders.6–9 At 
the same time, there have been reports of 
potential increases in domestic and paedi-
atric trauma and specific causes of injury,10 

with anecdotal evidence and concerns in 
New Zealand including increases in injuries 
related to pedal cycling, activities at home 
and assault.11–14 

ABSTRACT
AIM: To assess the effects of the community lockdown phases on trauma-related admissions to 
Midland region hospitals over the period 15 February to 10 July 2020, and to compare volume variation 
with the same period in the previous three years.

METHODS: A retrospective, descriptive study of prospectively collected data from the Midland Trauma 
Registry in New Zealand.

RESULTS: There was a 36.7% (p<.00001) reduction in injury admissions during Alert Level 4 
(‘Lockdown’) compared with the same period in 2017, 2018 and 2019. This was in the context of 
volume increases during the pre-lockdown period (17.8%, p<.00001) and a ‘rebound’ as restrictions 
eased. There was an increase in injuries occurring at home (28.3%, p<.00001) and on footpaths 
(37.9%, p=0.00076), while there was a decline in events on roads (33.0%, p=0.017), at schools  
(75.0%, p<.00001) and in sports areas (79.7%, p<.00001). Falls remained the dominant mechanism  
of injury in 2020, contributing 39.9% of all hospitalisations. 

CONCLUSIONS: The reduction in hospital admissions during alert levels 4 and 3 was short lived, with a 
rebound evident when restrictions eased. Hospital resources have been strained because this rebound 
coincided with a planned ‘catch up’ on healthcare that was delayed during the higher community 
restriction levels.
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Table 1: Timeline of selected COVID-19 related events in New Zealand,28 January–12 July 2020.

Date Key event

28 January The Ministry of Health (the ‘Ministry’) sets up the National Health Coordination Centre in 
response to COVID-19.

31 January The World Health Organiation (WHO) declares the outbreak a ‘public health emergency’.

3 February Entry restrictions are placed on foreign nationals travelling from or through mainland 
China; those who enter New Zealand must self-isolate.

28 February The Ministry reports the first case of COVID-19 (travel related). The entry ban on for-
eigners travelling from/via China is extended to Iran; returning citizens and permanent 
residents are exempt but must self-isolate.

2 March Those arriving from Northern Italy and South Korea must self-isolate for 14 days.

5 March The Ministry reports the first known person-to-person transmission.

11 March The WHO announces an official pandemic.

14 March Cruise ships banned from entering New Zealand.

18 March The Government urges all New Zealanders travelling overseas to return home.

19 March With 28 COVID-19 cases, the Government closes the border to all but citizens/perma-
nent residents.

21 March With 52 cases, the Government implements a four-level alert system to combat the 
virus. The country is placed at Alert Level 2 (‘Reduce’—the disease is contained, but the 
risk of community transmission remains).

23 March The country moves to Alert Level 3 (‘Restrict’—high risk the disease is not contained). 
People are instructed to stay home.

24 March The Government announces that in 48 hours New Zealand will move to Alert Level 4 
(‘Lockdown’—likely that disease is not contained). All non-essential businesses, schools 
and educational facilities close. If possible, people work from home.

25 March A State of Emergency is declared, and at 11.59pm the country moves to Alert Level 4 
(Lockdown) and self-isolation for a minimum of four weeks.

29 March The Ministry reports the first COVID-19 related death.

4 April National cases reach 950.

10 April The Government introduces a mandatory 14-day quarantine in a managed facility for 
any person entering New Zealand.

27 April The country moves to Alert Level 3 (Restrict); some businesses partially re-open.

4 May For the first time since 16 March, no new cases of COVID-19 are announced.

14 May New Zealand enters Alert Level 2 (Reduce); many people return to their workplace.

8 June The Ministry announces that there are no active cases of COVID-19; at 11:59pm, New 
Zealand moves to Alert Level 1 (‘Prepare’—the disease is contained).

16 June After 24 consecutive days without a new case the Ministry announces two cases—both 
are border related and in managed isolation facilities.

7 July 22 active cases—all are border related and in managed isolation.

12 July 25 active cases—all are in managed isolation. The total confirmed and probable cases of 
COVID-19 number 1,544 persons (since 28 February) with 22 deaths.

Sources: https://shorthand.radionz.co.nz/coronavirus-timeline/ and https://covid19.govt.nz/covid-19/restrictions/
alert-system-overview/ and https://nzdoctor.co.nz/timeline-coronavirus 
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In April 2020, the New Zealand Medical 
Journal published our findings on variation 
in volumes and characteristics of trauma 
patients admitted to Waikato Hospital 
(New Zealand’s only Level 1 trauma centre 
verified by the Royal Australasian College of 
Surgeons) during the first 14 days of Alert 
Level 4.15 In response to feedback following 
this the Midland Trauma System (MTS) 
conducted this study to:

• Review the variation in injury admis-
sions over all alert levels covering the 
period 15 February to 10 July 2020 and 
compare this with 2017–2019 volumes.

• Extend the geographical coverage to 
include all hospitals in the Midland 
region.

• Provide information to advise 
Midland region hospitals on what 
injury volumes might be expected 
in any future community lockdowns 
during a time of pandemic.

The Midland region comprises the Bay 
of Plenty, Lakes, Tairāwhiti, Taranaki and 
Waikato district health board (DHB) catch-
ments, with an estimated population of 
985,285.16 The region is the only one in New 
Zealand to collect data for both major and 
non-major injury, allowing a clearer picture 
of the burden of injury severe enough to 
require admission to hospital.

Methods
A retrospective, descriptive study was 

conducted on trauma registry data on 
injured patients of all age groups and injury 
severities admitted to hospitals within the 
Midland region. Six time intervals covered 
the study period 15 February to 11 July 2020: 
these were pre-Lockdown (15 February–18 
March); Lockdown week (19–25 March); 
Level 4 (26 March–27 April); Level 3 (28 
April–13 May); Level 2 (14 May–8 June) and 
Level 1 (9 June–11 July). We overviewed all 
intervals (and compared 2020 to the average 
of 2017–2019) then narrowed our focus to 
hospital admissions occurring between 26 
March to 8 June 2020, which encompasses 
alert levels 4, 3 and 2. The week of lockdown 
between 19 March and 25 March 2020 was 
excluded to allow analysis of a presumed 
steady state of community behaviour 
within pre- and during-lockdown phases 
when national alert levels were escalating 

and community behaviour was changing 
dramatically in anticipation of Alert Level 
4 lockdown. Likewise, Alert Level 1 was 
excluded as it is a ‘prepare’ phase with no 
real community level restrictions on activ-
ities and movement compared to pre-COVID 
times. 

Patients were grouped according to age 
group, ethnicity, gender, cause of injury, 
place of injury and injury severity. Data 
were sourced from the Midland Trauma 
Registry (MTR) and analysed using Microsoft 
Excel (2016) and IBM SPSS v27.17 Injury 
severity was quantified using the Abbre-
viated Injury Scale (AIS), an anatomical 
scoring system that ranks injuries from 1 
(minor) to 6 (non-survivable).18 The Injury 
Severity Score (ISS) is also an anatomical 
scoring system using a 0–75 scale. The 
highest AIS scores in each body region are 
the basis of the ISS, with injuries then cate-
gorised as non-major (ISS ≤12) and major 
(ISS ≥13).19 The International Classification 
of Disease categories (ICD-10AM sixth 
edition) are used. Injuries related to the 
category of ‘inanimate mechanical forces’ 
(W20–W49) captures a wide range of causes, 
including being caught, crushed, jammed or 
pinched in or between objects, contact with 
sharp glass and contact with powered and 
non-powered hand tools. Injuries caused 
by ‘animate mechanical forces’ (W50–W64) 
include being bitten or struck by animals, 
contact with plants and contact with another 
person (excluding assault).20 

Consistent with international trauma 
registries, people sustaining an injury 
as a result of a pre-existing medical 
condition or the late effects of injury, or 
if the injury occurred >7 days prior or the 
person died prior to arrival in the emer-
gency department, are excluded from the 
MTR. This study was registered with the 
Waikato DHB’s Clinical Audit Support Unit 
(4085DTR200527R1).

Results
Trauma admission volumes across the 

Midland region fluctuated on a weekly basis 
in 2020 compared with the corresponding 
average of the previous three years (Figure 
1). The seven-day moving average in 2020 
was higher prior to the start of Alert Level 
4 and following the end of Alert Level 3, 
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with the significant reduction in the average 
number of hospital admissions clear during 
those most restrictive alert levels. 

There were two time periods with a statis-
tically significant reduction in volumes in 
2020 compared to the 2017–2019 average 
(Table 2). These were the Alert Level 4 
period, where volumes decreased by 
36.7% (p<.00001), and Alert Level 3, with a 
reduction of 16.0% (p=.043). Comparatively, 
volumes increased during the pre-lockdown 
period in 2020 (17.8%, p<.00001), during 
Alert Level 2 (6.5%) and during the first 
month of Alert Level 1 (13.8%, p=.003). 

Focusing in on the periods during alert 
levels 4, 3 and 2 (Table 3), we see there was 
an overall decrease in admission volumes 
of 18.3%, with a greater reduction for males 
than females (21.9% and 12.3% respec-
tively). By age group there were significant 
reductions for those aged 5–14, 15–24 and 
65–74 years, with the mean age of those 
injured being higher in 2020. 

In 2020 a lesser proportion of hospital 
admissions were related to pedestrian 
injuries (63.0%, p=.02), while a greater 
proportion of injuries were due to cycling 
(11.9%, p=.02) and contact with heat and 

hot substances (56.2%, p=.0008). Admissions 
of injured vehicle occupants decreased by 
35.8%, but compared to the previous three 
years, this was not a significant proportional 
change. There were also fewer admissions 
related to assault and intentional self-harm 
(where numbers were low yet important). 
Admissions of motorcyclists increased 
slightly (2.2%), and this includes both 
on-road and off-road crashes. 

Proportionally there was an increase 
in 2020 of injuries occurring at home (up 
28.3%, p<.00001) and on the footpath (37.9%, 
p=.0007), and there was a decrease in 
injuries occurring at schools (down 75.0%, 
p<.00001), in sports areas (79.7%, p<.00001) 
and on or in water (71.4%, p=.0096). 

Discussion
Adopting an ambitious ‘containment on 

the path to elimination strategy’,1 including 
strict border control measures to limit the 
spread of COVID-19, contributed to the New 
Zealand health system avoiding the situ-
ation of a rapidly rising number of COVID-19 
cases requiring hospital-level care.21,22 In the 
Midland region the community restrictions 
in place23 were effective when looking at the 

Figure 1: Hospital admissions: Seven-day moving average 15 February–10 July 2020 compared with 2017–2019. 
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reduction in hospital admissions, but only 
during Alert Level 4 and Alert Level 3. We 
found an injury rebound with hospital admis-
sions increasing during Alert Level 2 and in 
the first month of Alert Level 1 compared to 
the previous three years. 

Road traffic crashes are a significant cause 
of injury and a key public health concern. In 
the Midland region crashes contribute the 
second largest volume of hospital admis-
sions (after falls), and in the 2019 calendar 
year they made up 31% of all major severity 
injury hospitalisations.16 For road traffic 
crashes, we found a significant reduction in 
admissions for vehicle occupants alongside a 
small increase for motorcyclists during alert 
levels 4, 3 and 2. The majority of these injury 
events happen on the road where we found 
a significant reduction in trauma volumes 
over the same period. 

There was anecdotal evidence available 
that the popularity of cycling increased 
during alert levels 4 and 3, given the lesser 
volumes of motor vehicles on the road.24,25 

We found an increase in hospital admis-
sions in 2020 compared with the previous 
three years for all cycling related injuries. 
The increase in injured cyclists could be due 
to a mix of new or returning riders taking 
advantage of perceived safer road environ-
ments, or regular riders cycling more often 
(and presumably remaining close to home). 
It is not possible to know whether access 
to cycling increased in the region, nor by 

how much or therefore how this may have 
impacted injury volumes. 

Internationally, public health interven-
tions implemented to curb spread of the 
virus, such as social-distancing, staying at 
home in a ‘bubble’ and restricted travel, are 
thought likely to contribute to an increase 
in injury due to assault.26,27 Hospital admis-
sions related to assault are recorded in the 
MTR as a cause of injury, and while any such 
admission is concerning, we do not consider 
these volumes to be a true reflection of 
what might have been happening in the 
community. Other front-line agencies and 
organisations are much better placed to 
comment on interpersonal violence during 
the higher alert levels and whether there 
were increases in the community that did 
not result in a hospital admission.28 Hospital 
admissions are only a small part of this 
assault picture. 

Given the changing amount of time 
people were spending in different locations, 
particularly during alert levels 4 and 3, the 
increase in hospital admissions for injuries 
occurring at home in 2020 was expected, 
as was the reduction in injuries happening 
at schools and sports areas. In early public 
health messaging, there was a focus on 
reminding essential workers to take care 
and reduce pressure on health services. This 
included targeted messaging to farmers as 
a key group of essential workers, through 
organisations such as Federated Farmers.3 

Table 2: Injury-related hospital admissions during the different levels of community restrictions in 2020 
compared with 2017–2019 volumes, n=9,712.

2017–2019 2020 Percent 
change 
(%)

Z-score

n Average 
per day

n Average 
per day

% p <.05

Total (15 Feb–11 July) 7,337 16.8 2,375 16.3 -2.9

Pre-Lockdown (15 Feb–18 Mar) 1,768 18.4 694 21.7 +17.8 < .00001

Lockdown week (19–25 Mar) 371 17.7 108 15.4 -12.7

 Alert Level 4 (26 Mar–27 Apr) 1,730 18.0 365 11.1 -36.7 < .00001

 Alert Level 3 (28 Apr–13 May) 786 16.4 220 13.8 -16.0 0.043

 Alert Level 2 (14 May–8 Jun) 1,211 15.5 430 16.5 +6.5

Alert Level 1 (9 Jun–11 Jul) 1,471 16.8 558 17.4 +13.8 0.003
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Table 3: Trauma admission volumes: 26 March to 8 June 2017–19 compared with 2020, n=4,742.

2017–2019 2020 % change 
2017–19 (aver-
age) to 2020

Z-score

n % n % % p < .05

Total  3,727 1,015 -18.3

Sex

 Male 2,328 62.5 606 59.7 -21.9

 Female 1,399 37.5 409 40.3 -12.3

Injury Severity Score

 Major (ISS>12) 287 7.7 89 8.8 -7.0

 Non-major (ISS<13) 3,440 92.3 926 91.2 -19.2

Age group

 0–4 238 6.4 69 6.8 -13.0

 5–14 534 14.3 114 11.2 -36.0 0.01

 15–24 603 16.2 109 10.7 -45.8 <.00001

 25–44 874 23.5 256 25.2 -12.1

 45–64 777 20.8 249 24.5 -3.9 0.01

 65–74 302 8.1 89 8.8 -11.6

 75+ 399 10.7 129 12.7 -3.0

Mean age 38.3
(37.7–38.9 CI)

42.1
(40.5–43.7 CI)

Median age 34.0 42.0

Standard deviation SD 24.9 SD 25.4

Ethnicity

 Māori 1,082 29.0 280 27.6 -22.4

 Non-Māori 2,645 71.0 735 72.4 -16.6

Cause of injury

 All other causes 204 6.9 56 6.4 -22.4

 Pedestrian 73 2.0 9 0.9 -63.0 0.02

 Pedal cyclist 193 5.2 72 7.1 11.9 0.02

 Motorcyclist 179 4.8 61 6.0 2.2

 Vehicle occupant 332 8.9 71 7.0 -35.8

 Falls 1,457 39.1 405 39.9 -16.6

 Inanimate mechanical 784 21.0 200 19.7 -23.5

 Animate mechanical 225 6.0 47 4.6 -37.3

 Heat/hot substances 73 0.5 38 2.9 56.2 0.0008

 Intentional self-harm 32 0.9 7 0.7 -34.4
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Table 3: Trauma admission volumes: 26 March to 8 June 2017–19 compared with 2020, n=4,742 (continued).

 Assault 175 4.7 49 4.8 -16.0

Location of injury

 All other locations 514 13.8 82 8.1 -52.1 <.00001

 Farm 233 6.3 79 7.8 1.7

 Footpath 124 3.3 57 5.6 37.9 0.0007

 Forest/countryside 121 3.2 23 2.3 -43.0

 Home 1,242 33.3 531 52.3 28.3 <.00001

 Industrial/construction 156 4.2 39 3.8 -25.0

 Road, street, highway 649 17.4 145 14.3 -33.0 0.0177

 School 156 4.2 13 1.3 -75.0 <.00001

 Sports area 384 10.3 26 2.6 -79.7 <.00001

 Trade/service area 85 2.3 14 1.4 -50.6

 Water 63 1.7 6 0.6 -71.4 0.0096

We were interested to see only a small 
increase in all injuries requiring hospi-
tal-level care occurring on farms, despite 
farmers and farm workers continuing their 
daily work-related activities during nation-
al-level restrictions. 

In the Midland region, and particu-
larly for Waikato Hospital as the regional 
trauma centre for high-acuity patients, it 
is important to understand injury patterns 
and volumes to enable planning to maintain 
access to trauma care during any future 
pandemic situations. In our region, as in 
many others, there were significant changes 
to the way people behaved and where 
they went, what activities they undertook 
and, importantly, in how healthcare was 
provided, particularly during the more 
restrictive alert levels.29 We noted earlier 
the rebound in trauma hospital admissions 
during Alert Level 2 and particularly in the 
first month of Alert Level 1 as restrictions 
eased, meaning the earlier reductions were 
relatively short lived. This rebound was 
important as it coincided with the push 
by DHBs to catch up on healthcare, such 
as elective surgeries, which were delayed 
during the higher alert levels.30,31 This 
potential resource squeeze must be taken 
into account should restrictions return in 
the Midland region. Both workforce capacity 
and other system resources are problematic 

to increase in a short period of time and in a 
fiscally constrained environment.

Conclusion
Worldwide the COVID-19 pandemic has 

resulted in an unparalleled disruption 
to life32 and in New Zealand has had an 
enormous societal impact.25 However, 
unlike many countries, New Zealand’s 
hospital system has not been subject to the 
strain of large numbers of seriously unwell 
COVID-19 patients requiring hospital-level 
care, despite a poor assessment of the 
country’s pandemic preparedness in 2019.25 

In the Midland region, using the volume 
of injury-related hospital admissions as a 
measure, we see that the implementation of 
the national alert level system with unprec-
edented community level restrictions and 
astute communication of public health 
messaging was successful. This was greatly 
assisted by the vast majority of the public 
adhering to public health messages.1,25 For 
hospital resource planning, the trauma 
admission rebound evident as restrictions 
eased is important, particularly in the 
context of health care delays and subse-
quent need for healthcare catch up. In any 
future similar scenario, this could again 
place additional pressure on the healthcare 
system across our region.
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What a headache!  
Reviewing mild traumatic 
brain injury management  

in a new trauma service 
Isaac Tranter-Entwistle, Melissa Evans, Simon Johns,  

Dominic Fleischer, Christopher Wakeman

Mild traumatic brain injury (mild 
TBI) represents a significant burden 
of morbidity and health expense. 

An estimated 36,000 traumatic brain inju-
ries (TBIs) occur in New Zealand each year, 
with a large proportion of these being mild.1 
Indeed, the incidence of mild TBI in New 
Zealand has been reported as high as 749 

per 100,000 people per year.2 Rates of TBI 
in Australia have been reported as high as 
107 per 100,000 people per year.3 Morbidity 
can include ongoing headaches, dizziness, 
nausea, as well as cognitive, mood and sleep 
disturbance, all of which can significantly 
impact on quality of life.4,5 Furthermore, the 
incidence of mild TBI is also likely under-

ABSTRACT
AIM: Mild traumatic brain injury (mild TBI) is a common, poorly managed condition with an 
underestimated impact and inadequate follow-up. This study aimed to assess local practice in terms 
of assessment and follow-up.

METHODS: A retrospective review of all patients presenting to Christchurch Hospital between 1 August 
2019 and 30 September 2019 with ICD-10 coded diagnosis of head trauma was conducted. Patients 
younger than 16 or older than 80 years who had a concurrent medical illness or who did not meet 
diagnostic criteria for mild TBI were excluded. This was to minimise diagnostic uncertainty where 
patients may have had mild TBI like symptoms due to alternate pathology. Primary outcomes included 
documentation of post-traumatic amnesia (PTA) with the Abbreviated Westmead Post-Traumatic 
Amnesia Scale (A-WPTAS), provision of mild TBI information, the proportion referred for follow-up 
and the proportion followed up at the mild TBI clinic. Demographic data included age, sex, ethnicity, 
mechanism of injury, admission service and rate of admission. 

RESULTS: A total of 525 patients were identified, with 239 patients included. Median age was 29 years 
(IQR 22–50) and 65.3% (n=156) were male. The most common mechanisms of injury were falls (25.5%, 
n=61) and assault (25.5%, n=61). The most-commonly recorded diagnosis was head injury (41.4%, 
n=99), followed by concussion (34.3%, n=82). A-WPTAS was documented for 4.2% of patients (n=10). 
The provision of written mild TBI advice to patients was documented in 61.5% of cases (n=147). On 
discharge, no follow-up was documented for 63.6% of patients (n=152). In those with documented 
follow-up, 23.4% (n=56) was with a general practitioner (GP) and 5.4% (n=13) were referred to mild TBI 
clinic. Review of Accident Corporation Commission (ACC) records identified claims for 80.3% (n=192) 
of the cohort. Of these, 11.5% (n=22) received a payment for mild TBI services and 2.1% (n=4) had their 
service provided by Christchurch Hospital. 

CONCLUSION: The results suggest that current management of mild TBI at Christchurch Hospital needs 
improvement. Accurate diagnostic coding allows patients to access ACC-funded clinics. The utilisation 
rates of these clinics confirm that the frequency of specialist follow-up is low, which is in keeping 
with the international literature. Furthermore, given the strongly predictive nature of post-traumatic 
amnesia for outcomes, the low rate of A-WPTAS assessment is concerning. These results suggest that a 
mild TBI protocol is needed to standardise assessment, management and follow-up. 
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estimated due to underdiagnosis, which 
precludes follow-up and may result in worse 
long-term outcomes. These concerns are 
corroborated with the high proportion of 
missed diagnoses in the emergency depart-
ment (ED) and the low rate of follow-up seen 
in two recent large cohort studies.4–6 

TBIs also incur significant costs for the 
health system. In a 2014 population-based 
study of TBI patients, an incidence-based 
cost of illness model estimated the total 
lifetime cost per person with mild TBI 
in New Zealand as NZD $6,878 (95% CI: 
5573–8251).7 While on a case-by-case basis 
this is lower than for moderate/severe TBI, 
the high prevalence of mild TBI meant the 
total cost of mild TBI treatment was three 
times higher than for the moderate/severe 
group.7 This is in keeping with data showing 
between 20–47.9% of individuals suffering 
from mild TBI will have ongoing symptoms 
at one year follow-ups.8,9 

The harm caused by mild TBI is recognised 
in the TBI strategy and action plan of the 
Accident Corporation Commission (ACC),1 
an organisation providing compulsory 
insurance cover for personal injury for 
all New Zealand citizens. Current recom-
mendations for the management of mild 
TBI include accurate diagnosis, assessment 
of post-traumatic amnesia (PTA), infor-
mation provision and consideration of 
follow-up.1,5,10–12 In view of these factors, 
this study aims to assess current practice at 
Christchurch Hospital and consider avenues 
for improvement. 

Methods
Population 

A retrospective review of all patients 
presenting to Christchurch Hospital ED 
between 1 August 2019 and 30 September 
2019 with International Classification of 
Disease Tenth Revision (ICD-10) coded diag-
nosis of head trauma was conducted.13 As 
an audit, this study was outside the scope of 
Health Disability Ethics Committee review, 
though local registration was performed. 
Where patients were admitted, clinical 
coding was performed by dedicated clinical 
coders. Alternately, when discharged 
directly from ED, clinical coding was 
performed by departmental staff. Christ-
church Hospital is a 620-bed hospital serving 

a population of approximately 630,000 
people of the broader Canterbury region. 
The emergency department had 100,000 
presentations in 2019. Patients younger 
than 16 or older than 80 years who had a 
concurrent medical illness or who did not 
meet diagnostic criteria for mild TBI were 
excluded.

Mild TBI
Clinical case notes were reviewed to 

ascertain whether all patients met World 
Health Organization criteria for mild TBI,14 

defined as: (1) confusion or disorientation, 
loss of consciousness for up to 30 minutes, 
any loss of memory for events immediately 
before or after the injury and/or transient 
neurologic deficit; (2) acute Glasgow Coma 
Score (GCS) of 13 to 15 on presentation to 
hospital. All those meeting the inclusion 
criteria, without documented GCS but no 
exclusion criteria were included as mild TBI. 

Data extraction
Data were extracted from the patient 

records. These included age, gender, 
ethnicity, mechanism of injury, admission 
service, findings on neurological exam-
ination and rate of admission. National 
Health Index (NHI) numbers, an anony-
mised national health identifier, were cross 
referenced with ACC databases to identify 
those who had a claim submitted, as well as 
those who received follow up in a mild TBI 
clinic. 

Outcomes
The primary outcomes included the 

documentation of PTA with the Abbreviated 
Westmead Post-Traumatic Amnesia Scale 
(A-WPTAS) by the attending ED physician, 
documented provision of a standardised 
mild TBI information sheet, the proportion 
of patients referred for follow-up and the 
proportion who attended follow-up at a mild 
TBI clinic.15 The information sheet describes 
the nature of symptoms, management strat-
egies and recommendation to seek follow-up 
if symptoms are not resolving. 

Statistics
Categorical variables are expressed 

as frequencies (n) and percentages. 
Continuous variables are presented as 
median and interquartile range (IQR). 
Statistical analysis was conducted 
using IBM SPSS for Windows version 22 
(IBM Corp., Armonk, N.Y., USA).
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Results
Patient demographics 

During the two-month data collection 
period, there were 5,315 trauma presen-
tations to the emergency department, of 
whom 525 were identified as having ICD-10 
coded head injury, broadly defined as a 
trauma to the head or face. There were 
239 patients who met the mild TBI criteria 
defined above and were included in the 
study (Figure 1). The median age was 29 
years (IQR 22–50) and 65.3% were male 
(n=156). Falls and assaults each accounted 
for 25.5% of admissions (n=61), and 
sporting accidents accounted for 25.5% 
(n=36).

Diagnosis 
The most commonly recorded diagnosis 

by the attending ED physician was head 
injury (41.4%, n=99), followed by concussion 
(34.3%, n=82). A-WPTAS testing was docu-
mented for 4.2% (n=10). Head injury advice 
was documented in 61.5% of patients 
(n=147).

Follow-up 
On discharge, no follow-up was docu-

mented for 63.6% of patients (n=152). In 
those with documented follow-up, 23.4% 
(n=56) was with a general practitioner (GP) 
and 5.4% (n=13) were referred to mild TBI 
clinic. Review of ACC records identified 
claims for 80.3% (n=192) of the cohort. Of 
these, 11.5% (n=22) received ACC-funded 
payment and attended a mild TBI clinic, 
including both community clinics and 

clinics at Christchurch Hospital. Only 2.1% 
(n=4) attended a mild TBI clinic at Christ-
church Hospital. 

Discussion
Mild TBI represents a common presen-

tation with significant morbidity. Mild 
TBI symptoms include headaches, fatigue, 
memory loss and a resultant inability 
to perform work and activities of daily 
living.11,12,16 The current management at 
our institution appears suboptimal given 
the low rates of definitive diagnosis, 
A-WPTAS testing, information provision and 
follow-up. The lack of definitive diagnosis 
and A-WPTAS testing may impede patients 
from accessing ACC-funded clinics, which 
may negatively impact outcomes. 

Significant concerns have been raised in 
the literature regarding the underdiagnosis 
of mild TBI.17 The heterogeneity in diag-
nostic criteria for mild TBI likely contributes 
to this.17 Broadly, a mild TBI is considered 
where trauma leads to a mild temporary 
impairment of neurological function that 
improves with time. Criteria include timing 
of recovery, degree of GCS deficit and 
associated symptoms, including headache, 
nausea and PTA.11,12,16 A prospective cohort 
study of 197 patients presenting to a level 
one trauma centre by Powell et al found 
that in 56% of patients meeting diagnostic 
criteria for mild TBI did not have this 
diagnosis recorded by ED physicians.6 The 
heterogeneity of terminology and diag-
nosis is reflected in this study, in which 

Figure 1: Inclusion and exclusion criteria.
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Table 1: Patient demographics.

Mild traumatic brain injury group

Factor Categories n(%) 

Age (Median) 29 years IQR 22–50 years 

Sex Male 
Female 

156 (65.3%)
83 (34.7%)

Mechanism Fall 
Assault 
Sport 
Motor vehicle accident 
Other 1

61 (25.5%)
61 (25.5%)
36 (15.1%)
35 (14.6%)
46 (19.2%)

Diagnosis2 Concussion 
Head injury 
No diagnosis 
Traumatic Brain Injury 

82 (34.3%)
99 (41.4%)
57 (23.8%)
1 (0.4%)

Neurological examination Normal 
Positive findings 

215 (90%)
24 (10%)

Computerised tomography head Yes 
No 

100 (41.8%)
139 (58.2%)

Admitted Yes 
No 

106 (44.4%)
133 (55.6%)

Admitted for mild traumatic brain 
injury 

Yes 
No 

63 (26.4%)
176 (73.6%)

Admission speciality3 Emergency medicine 
Orthopaedics 
Neurosurgery 
General surgery 
Other specialities4

79 (74.5%)
10 (9.43%)
7 (6.63%)
6 (5.66%)
4 (3.77%

Provision of written mild head 
injury advice5

Yes 
No 

147 (61.5%)
92 (38.5%)

Referral for follow up6 No 
Mild traumatic brain injury clinic 
General practice 
Specialist outpatient clinic 

152 (63.6%)
13 (5.4%)
56 (23.4%)
18 (7.5%)

Attended clinic in those with 
documented Accident Corporation 
Commission claim

Yes
No

22 (11.5%)
172 (89.5%)

Abbreviated Westmead  
Post-Traumatic Amnesia Scale

Yes 
No 

10 (4.2%)
229 (94.1%)

1 Mechanism of injury other than those seen above, including pedestrian, horse etc.  
2 Defined as the diagnosis listed in the emergency department documentation.  
3 Speciality who were responsible for the patient as an inpatient. 
4 Including plastic surgery, intensive care, general medicine etc.  
5 Defined as documentation of advice recorded in emergency department notes.  
6 Defined as being seen in the outpatient and GP setting following discharge from hospital. 
7 Defined as symptoms including headache, fatigue, inability to focus, confusion. 
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no patients were diagnosed with mild TBI; 
rather, 41.4% of patients were diagnosed as 
suffering from a head injury. This is non-spe-
cific and may refer to other types of head 
injury, such as contusions or lacerations. The 
current literature reflects the underdiag-
nosis of mild TBI and the broader issue seen 
across multiple centres.6,17 Lack of diagnosis 
precludes information provision and access 
to follow-up. Given then that information 
provision may result in less symptoms at 
follow-up, it is possible that this is adversely 
contributing to outcomes.18–20 

Recommendations for the management 
of mild TBI have highlighted three key 
facets of care.10 These involve prospective 
assessment of PTA, clinical decision tool-
guided use of computed tomography (CT) 
and provision of written and verbal advice 
on discharge. Prospective assessment for 
PTA is important as it both increases the 
sensitivity of diagnosis and allows for 
prognostication as well as determination of 
discharge disposition from ED. Assessment 
can be performed using the A-WPTAS. 
It is therefore concerning that A-WPTAS 
testing was documented for only 4.2% of 
patients (n=10). This is in keeping with 
prior studies that have shown a low rate of 
PTA assessment in ED (1.4–40%).6,10 Given 
that PTA assessment increases accuracy of 
diagnosis and provides prognostic infor-
mation, the low rate seen is concerning.10,21 
It should be noted that currently Christ-
church ED does not have a formalised 
protocol advocating the use of the A-WPTAS 
in the assessment of mild TBI. Rather, 
assessment and management are at the 
attending physician’s discretion, which may 
result in a lack of familiarity with its use. 
Overall, 41.8% (n=100) patients underwent 
CT head imaging. This approached inter-
nationally reported rates, which range 
between 44–79%.10,22 The provision of verbal 
and written advice may improve patient 
outcomes.23 At Christchurch Hospital there is 
a standardised mild TBI information sheet, 
and provision is the responsibility of the 
treating clinician team. The lack of docu-
mentation around information provision 
in this study at 38.5% is concerning,24 
especially when compared to a survey 
of representative ED and GP practices in 
New Zealand for which the information 
provision rate following mild TBI is 45.9% 

for all services and 93.4% for ED practices. 
However, it should be noted that the retro-
spective nature of this study means that the 
rate of head injury advice provision is likely 
underestimated, as it relies on accurate 
clinical documentation. In some cases, infor-
mation may have been provided, but this 
was not documented. Overall, the results 
from this study suggest that current service 
provision is not meeting practice recommen-
dations for the management of mild TBI. 

There is evidence to suggest that mild 
TBI has significant long-term impact on 
health outcomes, with up to 53% of indi-
viduals reporting persisting symptoms 
at one year.5,9,25 Although the evidence 
regarding the effectiveness of interventions 
has been mixed, post-injury follow-up may 
help to mitigate symptoms.12 Given that we 
currently cannot accurately predict those 
who will go onto experience long-term 
morbidity, all patients presenting with mild 
TBI symptoms need accurate diagnosis, 
information provision and consideration 
of follow-up. In New Zealand, mild TBI 
clinic services are available free of charge 
through ACC, but access to these services 
requires a diagnosis and a referral. Given 
then that follow-up services are available, 
the proportion of patients accessing these is 
low. This likely reflects the lack of A-WPTAS 
testing and a formal diagnosis of mild TBI, 
both of which are included in the ACC 
referral pathway.26 Earlier work by Snell 
et al27 highlighted that many patients who 
access these services will need long-term 
follow-up, but a large proportion referred 
from ED will not attend. The majority of 
patients in the present study received their 
treatment entirely in the ED, but a large 
proportion of patients did not receive 
discharge education, nor were they advised 
to follow-up with GP services. Direct referral 
to mild TBI services may not always be 
warranted, as attested to by the high non-at-
tendance rate seen in the study by Snell 
et al, which may reflect a lack of patient 
education. Furthermore, local departmental 
practice is for referrals to be made by GPs 
to ensure continuity of care. But the diffi-
culty in identifying those patients at risk of 
long-term harm and the high proportion still 
having symptoms at one year means that all 
patients should receive clear information 
and be advised to seek GP review and 
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referral to mild TBI services if symptoms 
persist. Improvements in diagnosis, infor-
mation provision and referral pathways are 
needed to remediate this. 

Overall, the results of this paper suggest 
that a formalised management pathway 
is needed. This would include selection 
and promotion of a standard diagnostic 
criteria to unify departmental practice and 
coding, PTA assessment and provision of 
an information sheet. While improvement 
is needed in the management of mild TBI, 
any intervention will have to consider 
length of stay, staffing and cost require-
ments. Unfortunately, Christchurch ED is not 
resourced for physicians to implement the 
ACC TBI management pathway.1 To facilitate 
improved management, a multidisciplinary 
approach is needed. Given their expertise 
with cognitive assessment, it has been 
suggested mild TBI assessment and A-WPTAS 
testing may be performed by occupational 
therapists (OTs). A recent survey of OTs 
found that they are routinely involved in the 
assessment and management of mild TBI.28 
In keeping with this, a current local quality 
improvement project aims to expedite mild 
TBI patient assessment with OT lead input, 
PTA scoring, discharge and follow-up, with 
early outpatient assessment as part of a 
protocolised pathway. This is currently 
restrained by OT availability in ED being 
limited at 40 hours per week (local data). 
Educating nursing staff to perform A-WPTAS 
testing has been suggested as a solution 
for this. However, the increased workload 
would necessitate interdisciplinary collabo-
ration. Furthermore, improved assessment 
is likely to increase the number of patients 
identified as needing admission and thus a 
clear inpatient admission pathway is needed 
to facilitate patient flow. Given the nature of 
mild TBI, any solution needs collaboration 
between ED, inpatient departments and the 
multidisciplinary team. 

There are a number of weaknesses 
present in the current study. Firstly, the 
retrospective nature of the cohort means 
that a significant number of cases may have 
been missed due to mild TBI not captured in 
the ICD-10 coded presentations. Secondly, as 
a large number of mild TBI are managed in 
community health centres, there is a likely 
a component of selection bias due to not 
all cases presenting to ED and those that do 
being potentially more severe. However, 
given that Christchurch Hospital represents 
the only ED in the catchment area, the 
number of missed cases is likely minimised. 
Furthermore, the identified rate of head 
injury advice and A-WPTAS assessment is 
dependent on clinician documentation. This 
may risk underestimating the true rate due 
to cases where documentation is incomplete. 
Regardless, the overall low rate of A-WPTAS 
testing and follow-up indicate that improve-
ments are needed to ensure appropriate 
diagnosis and management of mild TBI. 

Conclusion
Current evidence suggests accurate diag-

nosis, including PTA testing and referral 
for follow-up, is needed to mitigate disease 
effects.5,11,29 The results of this study indicate 
that diagnosis, information provision and 
follow-up of mild TBI at Christchurch 
Hospital are insufficient. The introduction 
of a standard management protocol and 
re-assessment of compliance and outcomes 
following implementation is needed to 
improve this. 
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Audit of NZ COVID  
Tracer QR poster display  

and use in Dunedin
Lianne Parkin, Aqeeda Singh, Emily Seddon, Yvette Hall,  

Frances Bridgman, Kate Saunders, Madison Hutton, Oriwia Naera, 
Phillipa Rolleston, Raymond Siow, Stephanie Ewen

Effective contact tracing and quaran-
tine/isolation form one of the four 
pillars of New Zealand’s COVID-19 

elimination strategy.1 The speed with 
which contacts of newly diagnosed cases of 
COVID-19 are identified, tested, and quar-
antined/isolated is a critical determinant 
of how effective contact tracing is in pre-
venting onward transmission of the virus. 
Following the recommendations of a rapid 
audit in April 2020 of COVID-19 contact trac-
ing,2 the Ministry of Health adopted a series 
of COVID-19 disease indicators, including a 
target that at least 80% of contacts should 
be quarantined/isolated within 96 hours of 
exposure to a case.3 

To identify contacts, contact tracers need 
to establish where a case has been in the 
preceding weeks and who they have seen. 
Taking such a history takes time and a 
case’s recall of their movements during the 
relevant time period may be incomplete, 

especially if they are feeling very unwell. In 
response to these challenges, the Ministry 
of Health launched the NZ COVID Tracer 
smartphone app and NZ COVID Tracer QR 
(Quick Response) code posters in May 2020 
to help everyone residing in New Zealand to 
keep a digital diary of places they visit.4 By 
using the app to scan the QR code posters, 
individuals can keep a private record of 
their movements that can subsequently be 
shared with contact tracers should they later 
be diagnosed with COVID-19 or identified as 
a contact of a case.5 Moreover, an alert can 
be sent to app users with advice about what 
they need to do if it transpires they visited a 
particular venue at the same time as a case,6 
further accelerating the process of quar-
antining/isolating contacts. All businesses 
and services, unless exempt, are required 
to display NZ COVID Tracer QR code 
posters at all of their venues.7 In addition, 
while some other groups and events are 

ABSTRACT 
AIMS: To assess how well the NZ COVID Tracer QR (Quick Response) code poster is displayed by 
Dunedin businesses and other venues in which groups of people gather indoors, and to calculate the 
proportions of visitors to those venues who scan the QR code poster.

METHODS: We randomly selected 10 cafes, 10 restaurants, 10 bars, five churches, and five supermarkets 
and visited them at their busiest times. We evaluated the display of QR code posters using a six-item 
assessment tool that was based on guidance provided to businesses and services by the Ministry of 
Health, and we counted the number of people who entered each venue during a one-hour period and 
the number who scanned the QR code poster.

RESULTS: All six criteria for displaying QR code posters were met at half of the hospitality venues, four 
of five churches, and all supermarkets. Scanning proportions were low at all venues (median 10.2%), 
and at 12 (30%) no visitors scanned; eight of these venues were bars. 

CONCLUSION: This audit provides a snapshot of the display and scanning of QR code posters in a city 
with no managed isolation and quarantine facilities and where no COVID-19 cases have been detected 
for 10 months.
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not legally obliged to display posters, they 
are encouraged to do so (eg, voluntary or 
not-for-profit sporting, recreational, social, 
or cultural activities; faith-based gatherings; 
community club activities; private events 
and gatherings). 

However, this digital initiative to facil-
itate the timely identification, testing, and 
quarantine/isolation of contacts can only 
achieve its intended aim if venues display 
QR code posters appropriately and if visitors 
to those venues scan the posters. The 
Ministry of Health has provided guidance 
about the display of QR code posters,8 but 
there are anecdotal reports that posters are 
not always displayed in ways that encourage 
or permit visitors to scan. Moreover, 
high-level summary data compiled by the 
Ministry of Health reveal that use of the NZ 
COVID Tracer app varies: the total number 
of daily scans of QR code posters tends 
to increase whenever cases of COVID-19 
have been detected in the community and 
subsequently decrease once there appear 
to be no further cases.9 Provisional monthly 
results from the New Zealand Health Survey 
also show that scanning and other record-
keeping varies over time; for example, 
45.6% of 782 respondents in September 
2020 reported that they had recorded, in 
a diary or app, the places they had been 
and who they were with ‘every time’ over 
the past seven days, as compared with 
27.5% of 711 respondents in January 2021.10 
Both these data sources provide a useful 
overview of the degree of QR code poster 
scanning that is occurring nationally, but 
they do not provide information about the 
proportions of visitors to particular types 
of venues who scan. While there have been 
some informal accounts in the media of 
scanning proportions in settings such as 
shopping centres,11 no formal investigations 
of individual scanning behaviour at specific 
venues have been published. We therefore 
initiated an audit to explore both the display 
and scanning of QR code posters at different 
types of venues in our city. The specific aims 
of the audit were two-fold: (i) to assess how 
well the NZ COVID Tracer QR code poster is 
displayed by selected Dunedin businesses 
and other venues in which groups of people 
gather indoors, and (ii) to calculate the 
proportions of visitors to those venues who 
scan the NZ COVID Tracer QR code poster.

Methods 
Type and selection of venues

We chose to investigate QR code poster 
display and scanning at the types of indoor 
venues where people were likely to spend a 
sustained period of time and where visitors 
and workers were likely to be talking, 
shouting, or singing in close proximity 
to others, as such venues have a higher 
potential for virus transmission. The types 
of venues of interest were therefore cafes, 
restaurants, bars, and churches. We also 
included supermarkets because they provide 
an essential service at all COVID-19 Alert 
Levels and there is a lot of public interest in 
their safety. 

For the three types of hospitality venues, 
we created separate sampling frames 
that included the venues listed under the 
‘Cafes’, ‘Restaurants’, and ‘Breweries and 
bars’ sections on the Ōtepoti/Dunedin New 
Zealand official website.12 We used Google 
maps to identify churches and super-
markets. Hospitality venues, churches, and 
supermarkets that were not situated within 
the North, Central, and South Dunedin 
areas were excluded from their respective 
sampling frames. After numbering the 
venues in each category, we used a random 
number generator to randomly select 10 
cafes, 10 restaurants, 10 bars, five churches, 
and five supermarkets. Due to practical 
constraints (eg, the short time frame 
available for data collection for this project 
and the fact that church services are mostly 
held on Sundays and service times at one 
church frequently clash with service times 
at other churches), only five churches were 
selected, and only five supermarkets were 
chosen as there were fewer than 10 in the 
sampling areas. 

Assessment tool for evaluating 
display of QR code posters

Using the ‘Tips for how to display your 
NZ COVID Tracer poster’ developed by 
the Ministry of Health for businesses 
and services,8 we developed a six-item 
assessment tool to evaluate how well QR 
code posters were being displayed. The six 
criteria were: (i) poster printed on A4 paper 
and not cropped, (ii) poster placed in a 
prominent position near the main entrance, 
(iii) poster not on sliding or revolving doors, 
(iv) poster placed about 130cm above the 
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ground (to the top of the poster), (v) unob-
structed access to poster, and (vi) poster 
not in an area of high glare. For the first 
criterion, we did not require the poster to be 
printed in colour, as this was simply an ‘if 
possible’ recommendation.

Data collection
All data were collected between 20 

January and 14 February 2021, except the 
data for one church, which were collected 
on 21 February. We visited each selected 
venue once to assess how the QR code 
posters were being displayed and to count 
the number of people who entered the 
venue over the course of an hour and 
whether they scanned the QR code poster. 
Each person (except children) who entered 
the venue via the main entrance was 
counted; this included individual members 
of couples and groups. An effort was made 
to appear inconspicuous—for example, 
we used a counting app that could be used 
discreetly and at some venues we purchased 
food or drink or sat in a car outside the 
venue (eg, churches) in a position that 
provided a clear view of the entrance. For 
safety reasons, data collectors at bars were 
always accompanied by another person. 

We visited hospitality venues and super-
markets within an hour of their busiest 
times according to the contemporaneous 
‘Popular Times’ graphs on Google; for 
the few venues for which there were no 
Popular Times recorded, we visited at what 
were peak times for other venues in the 
same category. The observation period 
for churches began 30 minutes before the 
service began. 

All data collectors entered their obser-
vation data into a common spreadsheet.

Analysis 
We conducted simple descriptive 

analyses and in this paper report numbers 
and proportions (percentages). Scanning 
numbers and proportions are reported for 
individual venues, and ranges and medians 
are reported for each venue type and for all 
venues combined. 

Ethical approval
At the planning stage, the audit was 

discussed with the Manager of the 
University of Otago Human Ethics 
Committee (Health), who advised that 
formal ethical approval was not required. 

However, as recommended, we carried 
University of Otago identification cards so 
we could identify ourselves if questioned by 
members of the public or by workers at the 
venues visited. 

Results
The results of the audit of the QR code 

poster display are shown in Table 1. Five 
out of 10 of the cafes, restaurants, and bars 
met all six display criteria. Supermarkets 
and churches performed better, with all 
five supermarkets and four of five churches 
meeting the six criteria. Overall, at seven 
(17.5%) of the 40 venues the poster was not 
printed on A4 paper and/or was cropped, 
at four (10%) the poster was not placed in a 
prominent position near the main entrance, 
at one (2.5%) the poster was attached to 
sliding or revolving doors, at two (5%) it 
was not displayed at the recommended 
height, at four (10%) access to the poster 
was obstructed, and at two (5%) it was in a 
position of high glare at the time of the visit 
and the data collectors’ attempts to scan 
were unsuccessful.

The total number of visitors to each venue 
during the one-hour observation period and 
the proportions who scanned the QR code 
poster are shown in Table 2, along with the 
date and time of the visit. At 12 (30%) of the 
venues, none of the visitors scanned; eight of 
these venues were bars. Overall, the propor-
tions scanning at cafes ranged from 0 to 
47.4% (median 21.5%). The corresponding 
figures for the other venues were 0 to 50% 
(median 10.2%) at restaurants, 0 to 16.7% 
(median 0%) at bars, 0 to 24.0% (median 
4.4%) at churches, and 10.8 to 31.1% 
(median 14.1%) at supermarkets. Across all 
40 venues, the range was 0 to 50% (median 
10.2%).

Discussion
In this systematic audit of the display and 

scanning of QR code posters in Dunedin, 
we found that only half of the randomly 
selected hospitality venues were displaying 
the posters in full accordance with the 
guidance provided by the Ministry of 
Health. In contrast, all supermarkets were 
displaying posters as recommended, as 
were four of five churches. We observed 
low levels of QR code poster scanning at all 
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Table 1: Display of NZ COVID Tracer QR code posters at randomly selected cafes, bars, restaurants, churches, and supermarkets.

Venue Display criteria* Total score

A4 and not  
cropped

Prominent  
and near 
main  
entrance

Not on sliding  
or revolving  
doors

130cm  
off ground

Unobstructed  
access

Not in area  
of high glare

Cafes

1 0 1 1 1 1 1 5

2 0 1 1 0 1 1 4

3 1 0 1 1 1 1 5

4 1 1 1 1 1 1 6

5 1 1 1 1 1 1 6

6 1 1 1 1 1 1 6

7 1 0 1 1 1 1 5

8 1 1 1 1 0 1 5

9 1 1 1 1 1 1 6

10 1 1 1 1 1 1 6

Restaurants

1 1 1 1 1 1 1 6

2 1 1 1 1 1 1 6

3 1 1 1 1 1 1 6

4 1 1 1 1 0 1 5

5 0 1 1 1 1 1 5

6 1 1 1 1 0 1 5

7 0 1 1 1 1 1 5

8 1 0 1 1 1 1 5

9 1 1 1 1 1 1 6

10 1 1 1 1 1 1 6

Bars

1 0 1 1 1 1 1 5

2 1 1 1 1 1 1 6

3 1 1 1 1 1 1 6

4 1 1 1 1 0 0 4

5 0 1 1 1 1 1 5

6 1 0 1 0 1 1 4

7 0 1 1 1 1 1 5

8 1 1 1 1 1 1 6

9 1 1 1 1 1 1 6

10 1 1 1 1 1 1 6
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Venue Display criteria* Total score

A4 and not  
cropped

Prominent  
and near 
main  
entrance

Not on sliding  
or revolving  
doors

130cm  
off ground

Unobstructed  
access

Not in area  
of high glare

Churches

1 1 1 1 1 1 1 6

2 1 1 1 1 1 1 6

3 1 1 0 1 1 0 4

4 1 1 1 1 1 1 6

5 1 1 1 1 1 1 6

Supermarkets

1 1 1 1 1 1 1 6

2 1 1 1 1 1 1 6

3 1 1 1 1 1 1 6

4 1 1 1 1 1 1 6

5 1 1 1 1 1 1 6

* 1 point assigned for every criterion met. 

Table 1: Display of NZ COVID Tracer QR code posters at randomly selected cafes, bars, restaurants, churches, and supermarkets (continued).

Table 2: Numbers and proportions of visitors to randomly selected cafes, bars, restaurants, churches, and supermarkets who scanned 
NZ COVID Tracer QR code posters.

Venue Observation date (2021) Start time* Total number of visitors Number (%) who scanned

Cafes

1 20 January 1230 45 11 (24.4)

2 25 January 1001 27 5 (18.5)

3 25 January 1100 11 3 (27.3)

4 25 January 1220 24 7 (29.2)

5 26 January 1125 32 5 (15.6)

6 26 January 1235 19 9 (47.4)

7 27 January 1100 11 0

8 28 January 1246 44 1 (2.3)

9 29 January 1233 21 3 (14.3)

10 30 January 1145 27 10 (37.0)
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Venue Observation date (2021) Start time* Total number of visitors Number (%) who scanned

Restaurants

1 22 January 1858 32 5 (15.6)

2 25 January 1309 38 5 (13.2)

3 25 January 1830 74 9 (12.2)

4 28 January 1135 34 3 (8.8)

5 29 January 1840 10 0

6 29 January 2055 2 1 (50.0)

7 29 January 2215 20 2 (10.0)

8 31 January 1850 4 0

9 12 February 1830 29 3 (10.3)

10 13 February 1835 16 1 (6.3)

Bars

1 22 January 1755 22 0

2 22 January 1910 14 0

3 22 January 1912 26 0

4 22 January 2035 20 0

5 26 January 1740 22 0

6 28 January 1800 6 1 (16.7)

7 29 January 1910 30 3 (10.0)

8 1 February 1650 12 0

9 1 February 1800 8 0

10 9 February 1835 26 0

Churches

1 24 January 0907 170 16 (9.4)

2 31 January 0930 50 12 (24.0)

3 31 January 0930 41 1 (2.4)

4 14 February 1030 136 6 (4.4)

5 21 February 0935 37 0

Supermarkets

1 20 January 1400 337 70 (20.8)

2 27 January 1500 537 58 (10.8)

3 27 January 1625 546 77 (14.1)

4 27 January 1830 236 33 (14.0)

5 2 February 1023 90 28 (31.1)

* Time (24 hour) that 1 hour observation period began.

Table 2: Numbers and proportions of visitors to randomly selected cafes, bars, restaurants, churches, and supermarkets who scanned 
NZ COVID Tracer QR code posters (continued).
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of the selected venues, despite the Ministry 
of Health’s ‘Make summer unstoppable’ 
campaign13 and frequent pleas from the 
Director-General of Health and the COVID-19 
Response Minister for everyone to play their 
part and scan.

Our findings in relation to the display of 
QR code posters show that, although some 
venues are doing well, there is room for 
improvement at others. Fortunately, these 
are simple fixes that should not involve 
much effort on the part of venues and would 
remove one of the barriers to scanning. 
Although primarily the responsibility of 
the venues, visitors to those places can also 
play a role by providing feedback about any 
difficulties they experience in relation to 
scanning.

The low proportions of people who 
scanned QR code posters on entering the 
observed venues are concerning. First, if a 
non-scanning visitor to a venue was subse-
quently diagnosed with COVID-19, they 
might fail, or take some time, to recall that 
they had visited the venue or when they had 
visited, thereby hindering effective contact 
tracing and increasing the risk of onward 
community transmission. Second, even if a 
venue was rapidly identified as a ‘location 
of interest’, non-scanners who had visited at 
the same time as a case would learn of this 
later than those who had scanned, because 
the non-scanners would not receive a digital 
alert. Third, the particular attributes of the 
types of venues we observed mean that the 
potential for virus transmission is high if a 
yet-to-be identified case visited those places. 
For example, bars are often crowded and 
the behaviour of visitors may be adversely 
affected by alcohol—yet none of the visitors 
to eight of the 10 bars scanned during the 
observation periods. These are also the 
types of venue that are likely to be visited by 
members of the very large student popu-
lation that returned to Dunedin following 
the data collection period, as well as people 
visiting the city to attend sporting and other 
large events. Churches have been associated 
with large clusters,14 and they are often 
attended by people who are at higher risk of 
severe outcomes if infected with SARS-CoV-2 
(eg, older people).15 

This audit has several strengths and 
limitations. We randomly selected public 
venues with a higher potential for virus 

transmission, visited them at busy times, 
took a standardised approach to data 
collection, and made an effort to be incon-
spicuous so we did not influence people’s 
intended behaviour. We were interested in 
the display and scanning of QR code posters, 
so we did not collect information about the 
number of people who signed in on paper 
registers or kept their own paper diaries—
hence the proportions of people who could 
produce a record of where they had been for 
contact tracing purposes may be somewhat 
higher than is reflected in the scanning 
proportions. Those proportions might also 
be slightly higher for a second reason—we 
counted individuals, yet for some older 
couples it appeared that one person scanned 
on behalf of themself and their partner. In 
the interests of remaining inconspicuous, 
the data collectors did not carry measuring 
tapes, so it is possible that only those situa-
tions in which QR code posters were placed 
in particularly high or low positions were 
identified. 

The aims of our audit were simply to 
observe what was happening at randomly 
selected venues, so we did not approach 
visitors to collect demographic data or to 
enquire why they did or did not scan, or 
whether observed scanning behaviour had 
successfully resulted in the creation of a 
digital record. Hence we cannot comment 
on whether some groups of people were 
less likely to scan than others. Nor can we 
report on people’s reasons for not scanning, 
although there are several potential expla-
nations. First, some visitors may not have 
had access to the NZ COVID Tracer smart-
phone app. For example, according to 2018 
Census data, 8.2% of households in Dunedin 
(for which data were available) did not 
have access to a mobile phone,16 and the 
proportions of households and individuals 
who did not have access to a smartphone 
are likely to be even higher. Moreover, not 
everyone who owns a smartphone will 
have access to the app, because it is not 
compatible with older devices. This raises 
a disturbing paradox: digital solutions to 
facilitate contact tracing may be less likely 
to reach groups who are most at risk of 
severe COVID-19 outcomes, such as older 
people, those on low incomes, and those 
with comorbidities, including Māori and 
Pasifika.15,17 
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Complacency is another potential expla-
nation for why such high proportions of 
visitors to the observed venues did not 
scan. The last confirmed and probable 
COVID-19 cases in the Southern District 
Health Board region were reported on 15 
and 17 April 2020,18 and we have heard 
various people assert that there is no need 
to scan because there are no COVID-19 
cases and no managed isolation and quar-
antine (MIQ) facilities in our region. It is 
notable that most venues were observed 
following the announcements on 24 and 
27 January regarding the community cases 
of COVID-19 in Northland and Auckland 
among people who had recently left a MIQ 
facility.19,20 Ministry of Health data reveal 
that the total number of scans at a national 
level increased markedly following these 
announcements.9 However, in the absence 
of earlier local data, it is impossible to know 
whether the low proportions we observed 
in Dunedin during the same period were 
actually an ‘improvement’ on previous 
proportions, or conversely whether there 
was no change in scanning proportions 
because people perceived that the local 
risk associated with the North Island cases 
was very low. All but one of the venues 
(Church 5) were also observed before it 
was announced on the afternoon of 14 
February that there were three community 
cases in Auckland and the subsequent 
move, in our region, to Alert Level 2 for a 
72-hour period.21,22 Beliefs that Dunedin is 
somehow safe from COVID-19 are worrying 
as they ignore the mobile nature of the 
population in New Zealand; for example, 
University of Otago students from Auckland 
were permitted to travel to Dunedin while 
Auckland was still at Alert Level 3, and thou-
sands of students from all over the country 
recently arrived in Dunedin in time for the 
large social events associated with Orien-
tation Week.23,24 

Conclusions
Our audit has provided a snapshot of the 

display and scanning of NZ COVID Tracer QR 
code posters in a centre with no MIQ facil-
ities and no cases of COVID-19 in the past 10 
months. It provides additional information 
to complement the Ministry of Health’s 
national summary data regarding the total 
number of daily scans of QR code posters 
and the self-reported data from participants 
in the New Zealand Health Survey.

Despite the recent arrival of the Pfizer 
COVID-19 vaccine in New Zealand and 
the initiation of the COVID-19 Immuni-
sation Programme among border workers 
and their vaccinators, contact tracing will 
continue to be an important pillar of New 
Zealand’s elimination strategy for some time 
to come. Consideration should be given to 
undertaking audits of the display of QR code 
posters and scanning proportions at venues 
in other centres throughout the country, 
including centres in which there are MIQ 
facilities and/or there have been recent 
community cases, as well as those which 
have had neither. Scanning proportions at 
the same venues could also be monitored 
over time. Finally, it may be useful to collect 
demographic data about those who do not 
scan and explore reasons for not scanning, 
in order to identify and address modifiable 
barriers. 
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The Simpson-led health 
sector review: a failure to 
uphold te Tiriti o Waitangi 

Heather Came, Jacquie Kidd, Tim McCreanor,  
Maria Baker, Trevor Simpson

Addressing the United Nations Com-
mittee on the Elimination of All 
Forms of Racial Discrimination in 

2017, the New Zealand Government argued 
that our health service justifiably ranks 
highly in international comparisons of both 
health and quality of life outcomes.1 In stark 
contrast, the recent WAI 2575 Waitangi 
Tribunal report2 raised significant concerns 
about the longstanding systemic failure of 
the health system to address population-lev-
el health inequities between Māori and 
non-Māori.3–6

Acknowledging many of these long-
standing problems, the new Government 
initiated a wide-ranging review of health 
and disability services7 led by Heather 
Simpson, the Health and Disability System 
Review (the ‘Simpson Review’). The Simpson 
Review was tasked with improving acces-
sibility of the health system and health 
outcomes with a focus on fairness, equity 
and effectiveness.8 

The review team consisted of a seven-
person expert panel supported by a 
secretariat of Crown officials and a Māori 

Expert Advisory Group (MEAG). The consul-
tation/engagement process included diverse 
stakeholders, wānanga/workshops and an 
open online submission process.

The final Simpson Review report8 noted 
that, by world standards, we have a very 
good publicly funded health and disability 
system. But the review conceded that the 
health and disability system is under stress 
and has a history of differential health 
outcomes across our diverse populations. 
Four substantive areas for change were 
proposed:

• Ensuring consumers, whānau and 
communities are at the heart of the 
system.

• Promoting culture change and more 
focussed leadership. 

• Developing more effective te Tiri-
ti-based partnerships within health 
and disability and creating a system 
that works more effectively for 
Māori.

• Ensuring the system is integrated 
around a longer-term focus.8

ABSTRACT
The Health and Disability System Review (the ‘Simpson Review’) was an opportunity for health sector 
transformation, particularly in light of the recent damning WAI 2575 Waitangi Tribunal report released 
during the review process. There appears to have been a concerted effort to engage with the sector, an 
impressive Māori Expert Advisory Group and an extensive body of available scholarship documenting 
where improvements could be made. 

In this viewpoint, the authors, tangata whenua (Indigenous people of the land) and tangata Tiriti 
(people of te Tiriti) and health scholars and leaders undertook a high-level review of the Simpson 
Review report and analysed it against key elements of te Tiriti o Waitangi.

The Simpson Review was an opportunity to share power, commit to Māori health and embed structural 
mechanisms, such as the proposed Māori health authority, to uphold te Tiriti o Waitangi. It was also 
an opportunity to recommit to health equity and eliminate institutional racism. We conclude that the 
Simpson Review did not take up these opportunities, but instead perpetuated further breaches of te 
Tiriti.
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In relation to Māori health, the Simpson 
Review report acknowledged the failure of 
the health sector to uphold te Tiriti commit-
ments, as demonstrated by ongoing ethnic 
health inequities. The review supported 
the WAI 2575 Waitangi Tribunal recom-
mendation to update health legislation 
to ensure te Tiriti compliance. But the 
review panel rejected the idea of an inde-
pendent, fully funded Māori health body 
with commissioning functions, although 
it committed to increased investment in 
Māori health. It argued for flexibility within 
the system to allow health providers/prac-
titioners to address unmet needs in Māori 
communities, with the explicit aim of 
preventing illness.

Here we critique the Simpson Review’s 
conclusions against elements of te Tiriti o 
Waitangi: the preamble kāwanatanga, tino 
rangatiratanga, ōritetanga and wairuatanga. 

Te Tiriti o Waitangi
The Simpson Review refers to te Tiriti 

o Waitangi (the Māori text), the Treaty of 
Waitangi (the English version) and treaty 
principles. The use of this changeable 
terminology is confusing misinformation. 
Under the international legal doctrine of 
contra proferentem, te Tiriti o Waitangi 
(the Māori text) is the authoritative text 
of te Tiriti.9 Reference to te Tiriti, which 
reaffirms Māori sovereignty, alongside the 
Treaty, which is widely viewed as Māori 
ceding sovereignty, is problematic. These 
terms are not interchangeable and have 
different meanings. 

In addition, the term ‘principles of te 
Tiriti’,10 as articulated by Crown agencies 
and the judiciary, remain contentious. Māori 
scholars such as Durie11 have long argued 
that Māori find the Māori text of te Tiriti12 
more meaningful than either the English 
text or the much abbreviated principles 
that limit Crown accountability. There are 
19 references to treaty principles across the 
final report. 

Preamble 
The preamble of te Tiriti sets out the 

terms of engagement between Māori and 
the Crown. Te Tiriti compliance involves the 
Crown being in respectful relationship with 
Māori. It requires substantive engagement 

with Māori as decision-makers and te Tiriti 
partners across senior management and 
governance levels of the health sector. It 
demands the commitment to recognise tino 
rangatiratanga and the equity responsibil-
ities to protect and promote Māori health. It 
also involves the normalisation of wairua-
tanga and te reo me ōna tikanga as central 
elements of Māori health. These te Tiriti 
responsibilities fall on the entire health 
sector. 

Māori rangatira (chiefs) negotiated te 
Tiriti o Waitangi with the Crown to advance 
their sovereign strategic aspirations. Since 
1840, the Crown has consistently breached 
te Tiriti, as documented in a succession 
of Waitangi Tribunal reports. Fundamen-
tally, efforts to uphold te Tiriti need to 
be grounded in respectful relationships 
between tangata whenua and the Crown. 

During the review process, the MEAG 
was unanimous in their support of a fully 
resourced independent Māori health 
authority (MHA), as recommended by WAI 
2575. The MEAG felt an MHA could be an 
expression of both tino rangatiratanga and 
mana motuhake, thereby addressing te Tiriti 
commitments. However, in her introduction 
to the review’s report,8 the review chair 
stated:

In the end there was no consensus on 
the extent to which the Māori Health 
Authority should control the funding 
and commissioning of services for 
Māori.

Contrary to the advice of the MEAG, 
a minority of the review team recom-
mended an MHA without funding and 
commissioning powers to shape policy, 
infrastructure and agency for Māori health 
gains. It is disrespectful to the Māori te Tiriti 
partner and also a further breach of tino 
rangatiratanga, to ask for advice from Māori 
experts and then ignore it. 

Kāwanatanga
Kāwanatanga was granted to the British 

to govern non-Māori with the expectation 
that these duties would be honourably 
addressed. The existence of racism and 
inequitable practices within the adminis-
tration of the health sector remains a clear 
breach of Article One.2 Racism as a deter-
minant of health is acknowledged across 
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the document. The review team describes 
how submitters to the review process advise 
racism be addressed but take on none of the 
recommended approaches. 

Instead, racism is positioned as some-
thing that can and should be addressed via 
cultural safety. This approach has been used 
unsuccessfully without any appreciable 
difference to racism, especially in outcomes, 
in the health sector for more than three 
decades.13–16 Within the Simpson Review 
report, addressing racism is embedded in 
the new Māori health plan.17 Anti-racism 
scholars such as Freire18 have long artic-
ulated that there are different roles for 
the descendants of the colonised and the 
coloniser in addressing racism and decol-
onisation. For honourable kāwanatanga to 
be achieved, it is necessary for Pākehā and 
Tauiwi (inclusive term for non-Māori) to 
challenge other Pākehā and Tauiwi about 
racism. 

The MEAG and the four dissenting 
panel members recommended addressing 
racism at a systemic level, noting that a 
fully empowered Māori commissioning 
agency would be in a position to do this. 
In an interview following the release of 
the review’s report, Mrs Simpson said 
that a “full, separate system all the way 
through” would undermine the cohesion 
of the health system.19 In our view, a health 
system that embraces te Tiriti o Waitangi 
partnerships should welcome a Māori 
health authority, recognising this would 
enhance rather than diminish other parts 
of the sector. 

Durie20 emphasised that the health, well-
being, education and social sectors are 
intertwined. The current fragmentation of 
the health system raises concern that Māori 
world views are not sufficiently repre-
sented, meaning it will not allow Māori 
to deliver the best possible outcomes for 
Māori. Instead of propping up the current 
system, Durie argues that a new health and 
disability system defined by the norms of 
te ao Māori is needed. Such a system would 
improve the health, education and socio-eco-
nomic circumstances of Māori and would 
include commissioning arrangements rather 
than short-term contracts. Durie emphasises 
such a shift should be the responsibility of 
an independent Māori health and wellbeing 
authority. 

Tino rangatiratanga
Tino rangatiratanga is about absolute 

authority. Matike Mai Aotearoa21 define it as 
“the right for Māori to make decisions for 
Māori”. Moana Jackson22 has described it as: 

… entrusted to the living to nurture 
and hand on to the generations yet 
to be. As a gift from the ancestors, it 
was both spiritually incomprehen-
sible and legally impossible to even 
contemplate giving it away.

The Simpson Review report states that the 
MHA is to be established as an independent 
departmental agency with direct account-
ability to the Minister of Health and a range 
of responsibilities. The key recommendation 
of MEAG8 and the dissenting panellists were:

A comprehensive Indigenous 
commissioning framework should be 
developed, which uses every enabler 
and lever, at every level, to ensure the 
system successfully delivers improved 
health and wellbeing outcomes for 
whānau.

The MEAG and the dissenting panellists 
saw a fully resourced MHA as essential for 
upholding tino rangatiratanga as guaranteed 
by te Tiriti. The decision to dismiss this 
clear, unanimous recommendation of MEAG 
and some of the panel appears to be the 
defining moment of the Simpson-led review. 
The decision reached wilfully blocked Māori 
expressions of tino rangatiratanga.

The marginalisation of Māori voice and 
citizenship is a longstanding practice within 
the health sector by successive govern-
ments.23–26 The failure of the Simpson 
Review to accept Māori-led solutions, in this 
case a fully resourced, independent tino 
rangatiratanga body (the MHA), demon-
strates a repudiation of te Tiriti, a lack 
of commitment to power-sharing and an 
imbedded reluctance to accord equitable 
resources to Māori. It also sits in sharp 
contrast to the consistently hopeful narra-
tives from the senior leadership team 
within the Ministry of Health as they have 
attempted to reboot the health sector in 
relation to Māori health.27

The MEAG8 and the dissenting panel-
lists’ recommendations, which sought to 
enable tino rangatiratanga within the health 
system, had to be published as an ‘Alter-
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native View’ within the review’s report, 
because they were strongly resisted by a 
minority of the full review panel. From 
this we surmise that the chair, whether 
supported or not by the other committee 
members, dismissed the idea that consensus 
could be possible with further debate. This 
is a highly significant decision since Māori 
lives, wellbeing and confidence in the Crown 
depend on the outcomes. A document of 
such importance and magnitude, partic-
ularly in the context of WAI 2575 and 
deep-seated health disparities, should enact 
the views of Māori experts and leverage 
their recommendations into progressive 
new policy. We understand that four of 
the seven panel members supported the 
notion of an MHA with a commissioning 
role and the Alternative View, meaning 
that the Simpson Review report is also 
anti-democratic.

Ōritetanga
Māori health has been positioned in the 

Simpson Review report as an item that must 
fall within a population health model, which 
is the very model that has proven to be so 
unsatisfactory for Māori health.28 A part 
of the report’s8 recommendations is that 
ethnicity data collection is strengthened in 
order to inform the development of policy 
to address inequities. The central position of 
such data in efforts to make health services 
accountable for their delivery and outcomes 
is not mentioned, but we argue that it is a 
vital part of any plan for equitable access, 
treatment and outcomes. If health inequities 
are to be eliminated in Aotearoa, we need 
unremitting accountability at all levels of 
the sector. 

Wairuatanga
An unwritten fourth article of te Tiriti 

protects and guarantees diverse faiths and 
belief systems but this dimension is ignored 
in the review’s report.

The use of te reo throughout the document 
seems a hopeful initial sign that Māori 
values are woven through it. However, 
reading closely shows that Māori values 
are subsumed by conventional colonial 
approaches. The word ‘wairua’ is used 

only once, in a summary of interim work 
addressing governance, to note the need for 
a holistic perspective in health care. And 
yet wairuatanga is an imperative value for 
without it there is no care. 

The term ‘tikanga’ could be viewed as 
a proxy term for ‘wairua’, as a practical 
application of Māori values that include 
wairuatanga. It appears mainly within 
the Māori health section of the review’s 
report and is used elsewhere only twice. 
‘Tikanga’ is a key marker for authentic and 
ethical leadership, a guideline for expected 
behaviour, particularly that of leaders, so its 
effective absence suggests that once again 
the Crown is deciding Māori futures. By 
openly diminishing the value of both wairua 
and tikanga together in one document, the 
committee have effectively dismissed Māori 
voices. 

If Māori are to be respected as sovereign 
te Tiriti partners, at a macro level this 
needs to be enabled through a te Tiri-
ti-based constitution.21 At a meso level 
there needs to be structural mechanisms 
in place that recognise the extant political 
authority of tino rangatiratanga,29 and at a 
micro-relational level it means listening and 
responding constructively to Māori experts. 
For equity to be achieved, there needs to be 
greater emphasis on accountability at all 
levels of the health system.

The review’s report falls short of anything 
like the transformative approach required 
to eliminate health disparities and honour 
Crown responsibilities under te Tiriti. In 
our view, the Alternate View provides a 
framework that would enable a meaningful 
engagement with te Tiriti o Waitangi and 
ultimately generate Māori health equity. 
The Simpson Review breaches te Tiriti in 
key dimensions (especially kāwanatanga 
and tino rangatiratanga) and the findings 
lack courage, vision and, arguably, sufficient 
knowledge of mātauranga Māori, which 
has resulted in recommendations that are 
non-compliant with te Tiriti legislation. This 
Simpson Review is likely to perpetuate the 
institutional and interpersonal racism that 
currently diminishes the mana and effec-
tiveness of the Aotearoa health system.
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Keeping up with COVID: 
identification of New 

Zealand’s earliest known 
cluster of COVID-19 cases 

Elizabeth Becker, Richard Vipond, Chris Mansell

In early September 2020, a weak posi-
tive NPS PCR result (GeneXpert Xpert® 
Xpress SARS-CoV-2, Cepheid, Sunnyvale, 

Ca, USA: E gene target CT 40.5; N2 gene 
38.2) was notified to the Waikato Public 
Health Unit.  The male in his 60s presented 
for testing due to symptoms of sore throat, 
cough and coryza. The case interviewer was 
unable to identify a potential source for 
acute SARS-2-CoV infection. The patient did 
not meet any of the Higher Index of Suspi-
cion Criteria (criteria that could indicate 
increased risk of exposure), including no 
contact with recent COVID-19 confirmed 
cases (or their close contacts). There was no 
history of exposure to locations of interest 
connected to the August Auckland cluster, 
which was active at the time.1 The case 
indicated that he suspected infection with 
SARS-CoV-2 several months earlier. 

A family member and close contact of the 
case had arrived in New Zealand from Italy 
(Lombardy region) on February 23. This 
person became unwell shortly after arrival 
and presented to primary care on February 
25 with a flu-like illness that included 
muscle aches, cough, coryza, sore throat 
and fever. The individual did not meet the 
New Zealand Ministry of Health suspected 
COVID-19 case definition at the time and 
was not eligible for testing. The individual 
was advised to follow standard public health 
advice for ‘flu-like illness’, which included 
to self-isolate until symptoms had resolved. 
Over the following four days, six household 
contacts became unwell with a similar 
flu-like illness—they followed the same 
precautions, self-isolating until symptoms 
had resolved. No one required medical 
attention. 

ABSTRACT 
We report the earliest known cluster of SARS-CoV-2 infection so far reported, which occurred in New 
Zealand in late February 2020. The cluster includes one confirmed and five probable cases.

The cluster was identified while investigating a weak positive nasopharyngeal swab (NPS) polymerase 
chain reaction (PCR) test that was returned by a male in his 60s in September 2020. The PCR result, 
combined with a clear clinical and epidemiological history of a COVID-19 like illness in late February 
2020, prompted serological testing. SARS-CoV-2 IgG antibodies were detected and supported historical 
infection. Serology was also reactive for five close contacts who had also experienced a COVID-19 like 
illness in February 2020.

Combined case histories and investigations suggest that this local cluster was import related, with the 
index case identified as a family member visiting from Italy in February. Case investigation also suggests 
this cluster was active in New Zealand prior to any previously documented local cases, indicating that 
SARS-CoV-2 was present and local transmission was occurring earlier than initially suspected. A weak 
positive PCR result, six months after acute infection, supports international evidence that SARS-CoV-2 
genetic material can be detected for several months after initial COVID-19 infection, and that this is not 
necessarily indicative of infectivity.
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The individual returned to Italy in 
mid-June and had SARS-CoV-2 PCR testing 
and serology completed shortly after. The 
PCR test was negative; however, the serology 
(Total IgG/IgM by ECLIA, I.R.C.C.S Ospedale 
San Rafaele Milan, It) was reactive for 
SARS-CoV-2 antibodies, indicative of past 
infection. 

Laboratory testing
Serial NPS (four in total) were collected 

from the case and PCR results were 
unchanged over nine days, with GeneXpert 
Ct values over 36 for both targets, which 
continues to support a past rather than an 
acute infection. Whole genome sequencing 
of the weak positive PCR result was not 
possible due to the low level of genetic 
material.

Close contacts had NPS PCR testing 
completed. All, including one who was 
symptomatic with a coryzal illness, returned 
negative results. Workplace close and casual 
contacts were offered nasopharyngeal 
PCR testing. No additional positive results 
were reported. The occupation of the case 
involved frequent contact with the public 
and, despite intensive screening for both 
symptomatic and asymptomatic cases in the 
region, no case had been detected in relation 
to his workplace.

The case and the five additional 
household contacts who reported being 
unwell in February returned reactive SARS-
CoV-2 results on the Roche Diagnostics 
Elecsys total (IgG and IgM) antibody assay 
(Paul Austin, Auckland City Hospital). The 
case also had second-line testing conducted 
using the Euroimmun IgG specific assay 
and the Wantai SARS-CoV-2 Ab ELISA. 
This testing confirmed the presence of IgG 
antibodies.

Discussion
This case report describes an import-re-

lated historical case and household  
cluster of COVID-19 that went unidentified 
during the early stages of New Zealand’s 
COVID-19 response. Case histories and 
investigations suggest that this cluster  
was active prior to the first reported case  
of imported COVID-19 and the first reported 
import-related case of COVID-19 in  
New Zealand.2 

It was concluded that the ‘weak positive’ 
PCR result returned by the male in his 60s 
was most likely indicative of historical 
infection. Risk assessment concluded it 
was unlikely the case was infectious during 
their September illness, due to the combi-
nation of the weak positive PCR result and 
the presence of IgG antibodies indicating 
immunity. The case remained off work and 
isolated at home while unwell in September. 
No additional cases of COVID-19 occurred as 
a result of this case in September.

Identification of this cluster has drawn 
attention to some of the early challenges 
faced by New Zealand during the pandemic. 
This includes determining an appropriate 
case definition at a time when clinical and 
epidemiological information is predomi-
nantly observational and rapidly changing. 
The surveillance case definition also 
dictated allocation of the very limited testing 
capacity at that time.3

The decision of the New Zealand 
Government to implement a full-scale, 
nationwide lockdown in March signifi-
cantly restricted the international and 
national movement of New Zealanders.4 
This approach saw New Zealand avoid 
any significant health system shock, and 
the virus was eliminated from within the 
community for 102 days.5 The identification 
of this household cluster, which was epide-
miologically linked to a region of Italy that 
subsequently became a region of inter-
national concern, provides evidence that 
undetected local transmission of SARS-CoV-2 
was occurring from at least late February 
2020. This finding offers additional evidence 
that supporting the New Zealand lockdown 
action and following public health advice 
for any influenza like illness were effective 
strategies in reducing transmission, from 
both identified cases and unrecognised 
clusters, to the point of elimination. 

The finding of a weak positive PCR result 
201 days (more than six months) after acute 
infection indicates SARS-CoV-2 genetic 
material can be detected for several months 
after initial COVID-19 infection. Studies to 
date suggest that the presence of SARS-CoV-2 
viral RNA on a PCR test does not necessarily 
correlate with infectivity.6–8 We recommend 
the use of serology coupled with repeat PCR 
to determine the ‘age’ of the infection, and 
thus for use as a predictor of infectivity. 
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The inequity of access to 
contraception for women in 
Aotearoa: an unfair, unsafe 

and ineffective system
Leanne Te Karu, Tangimoana Habib, Sue Crengle

The World Health Organization (WHO)1 
and the United Nations (UN)2 are 
aligned in statements that safe, effec-

tive, appropriate and accessible contracep-
tion is a fundamental human right. New 
data from the Health Quality & Safety Com-
mission’s (the Commission) Atlas of Health-
care (the Atlas) contraception domain1 show 
that in Aotearoa New Zealand systemic is-
sues impact adversely on this right, and the 
extent of the impacts differ by ethnicity. The 
burden of giving birth falls upon women. 
The burden of contraception, similarly, has 
become almost entirely the responsibility 
of women, and this burden falls unfairly, 
ineffectively and inequitably. 

This is evidenced in the Commission’s new 
Atlas domain, which uses data from 2016–
2018 to describe the rates that different 
kinds of contraception are dispensed in 
Aotearoa New Zealand by district health 
board (DHB), age and, crucially, ethnicity. 
We acknowledge the Commission for 
bringing this information together. It is 
a matter of urgent concern that the Atlas 
shows significant variation certainly 
between DHBs, but crucially by ethnic 
group, for all indicators. Furthermore, 
DHB-level data mask variation by urban and 
rural residence status. 

The most common method of contra-
ception in Aotearoa New Zealand is the oral 
contraceptive, colloquially known as ‘the 
pill’. Women of European/other descent 
were more likely to be able to access an oral 

contraceptive compared with Māori (20% 
versus 11% dispensed at least once in 2018). 
This difference between European/other and 
Māori increased when regular dispensing 
of oral contraceptives is considered (11.4% 
versus 4.6%). The Atlas also demonstrates 
similar inequities for Pasifika women.

There are alternatives to oral contra-
ceptives—Jadelle progestogen implants, 
intra-uterine contraception systems (IUS) 
and sterilisation. 

Māori women were twice as likely than 
European/other descent women (1% versus 
0.5%) to receive Jadelle implants, collo-
quially known as ‘the rods’—a form of 
long-acting reversible contraception (or 
LARC) where two small progestogen-re-
leasing rods are inserted subcutaneously 
in the inside of the upper arm. However, 
Jadelle implants have been the subject of 
multiple reports of issues with removal, 
insertion and breakthrough bleeding4 and 
are widely used only in developing countries 
(such as sub-Saharan Africa).5 

 A higher proportion of Māori women 
underwent sterilisation procedures 
(considered permanent) compared to 
non-Māori women (0.5% versus 0.3% for 
women of European/other descent).

There are significant barriers to accessing 
these alternative methods, including fees 
for insertion of LARC and, at the time, 
costs associated with the use of Mirena 
or Jaydess intra-uterine contraception 
systems for contraceptive purposes. 

He wahine naana i taakiri te koohaetanga o te ata  
(A woman incites the dawn of a day)  

—naa Rahui Papa
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Numbers were particularly small for all 
women receiving the PHARMAC-funded 
Mirena. This is unsurprising given funded 
availability was through the PHARMAC 
Special Authority (SA) system for women 
with heavy menstrual bleeding until 
2019. The Mirena, while having excellent 
acceptability,6 was otherwise prohibitively 
expensive to purchase (~NZ$340 in 2018). 
Although both Mirena and Jaydess are now 
fully subsidised without SA for contraceptive 
purposes, there are usually associated costs 
for general practice appointments and costs 
for insertion and removal. These associated 
costs present a further barrier to this form 
of contraception for everyone, and partic-
ularly for Māori women.7 Given the SA 
requirement is no longer in place, we await 
changes to facilitate greater access to these 
IUSs.  

It bears restating—the percentages of 
New Zealand women using these alternative 
methods to oral contraception is very small, 
between 0.6% and 0.3%. They in no way 
compensate for the inequities by ethnicity in 
use of oral contraceptives and point in fact 
to the probability of significant unmet need 
for contraception among Māori women. 

In 2013, a review commissioned by the 
Ministry of Health (the Ministry) recom-
mended the Ministry develop both a clear 
vision and strategic action plan with strong 
leadership and support for sexual and 
reproductive health alongside “ensuring 
services provided to Māori and Pasifika are 
delivered in ways that are culturally appro-

priate.”8 The Atlas demonstrates that neither 
of these has occurred. Young Māori mothers 
may discuss contraception ‘choices’, but the 
reality for them is they lack the privilege 
of choice.9 Rather, contraception is often 
inaccessible, unaffordable, inappropriate 
and unavailable within a system that is not 
always approachable. 

The complexities of termination are 
beyond the scope of this letter, but we 
argue that the scrutiny of those accessing 
secondary prevention of pregnancy (termi-
nation) is an indictment not on those 
women, but on a system that is fragmented 
for all and non-existent for some. We assert 
the biomedical approach is not working, and 
a holistic and Indigenous view is overdue 
and critical. 

These data reveal the consequences of a 
fragmented contraceptive service without a 
proper national framework for all women. 
As Māori women and as health profes-
sionals, we call on the Ministry of Health to 
respond to this letter, but more importantly 
to the needs of all women, and importantly 
with a pro-equity approach to ensure those 
least privileged have priority. At the very 
least this needs the clear vision and stra-
tegic action plan called for in 2013, and a 
clear process of consultation that compre-
hensively includes the views of Māori and 
Pasifika women on what a pro-equity and 
culturally appropriate system of sexual 
and reproductive health should look like in 
Aotearoa.



88

LETTER

NZMJ 26 March 2021, Vol 134 No 1532
ISSN 1175-8716   © NZMA
www.nzma.org.nz/journal

REFERENCES
1. World Health Organisation. 

Framework for ensuring 
human rights in the 
provision of contraceptive 
information and services. 
2014. https://www.who.int/
reproductivehealth/publi-
cations/family_planning/
framework-hr-contracep-
tive-info/en/ (accessed 
22 February 2021).

2. United Nations Popu-
lation Fund (UNFPA). 
Family planning. https://
www.unfpa.org/fami-
ly-planning (accessed 
22 February 2021).

3. Health Quality & Safety 
Commission. Atlas of 
Healthcare Variation. 
Contraceptive use by 
women. https://www.hqsc.
govt.nz/our-programmes/
health-quality-evaluation/
projects/atlas-of-health-
care-variation/
contraceptive-use/ 
(accessed 22 Febru-
ary 2021).

4. Medsafe. Jadelle Data-
sheet 2015. https://www.
medsafe.govt.nz/profs/
Datasheet/j/Jadelleim-
plant.pdf (accessed 
22 February 2021).

5. Jacobstein R, Stanley H. 
Contraceptive implants: 
providing better choice to 
meet growing family plan-
ning demand. Glob Health 
Sci Pract. 2013;1(1):11-7.

6. Baldaszti E, Wimmer-
Puchinger B, Löschke 
K. Acceptability of the 
long-term contraceptive 
levonorgestrel-releasing 
intrauterine system 
(Mirena): a 3-year follow-
up study. Contraception. 
2003;67(2):87-91.

7. Murray C, Roke C. Who 
can afford a Mirena® 
for contraception? J 
Prim Health Care. 2018 
Oct;10(3):201-206.

8. KPMG; Ministry of Health. 
Value for money review of 
sexual and reproductive 
health in New Zealand. 
2013.  https://www.
nzshs.org/recommend-
ed-research-publica-
tions/211-value-for-mon-
ey-review-of-sexual-and-re-
productive-health-services/
file (accessed 22 February 
2021). 
 

9. Lawton B, Makowharema-
hihi C, Cram F, Robson B, 
Ngata T. Pounamu: E Hine: 
access to contraception for 
indigenous Mãori teenage 
mothers. J Prim Health 
Care. 2016;8(1):52-9.

Competing interests:
Leanne Te Karu reports she was an independent member of the Contraception panel to 

the Atlas of Variation Health Quality Safety Commission. Tangimoana Habib was an inde-
pendent member of the Contraception panel to the Atlas of Variation Health Quality Safety 
Commission. She was a member of the Abortion Supervisory Committee from 2011 to 2020. 
Dr Crengle reports personal fees from Invercargill Medical Centre, personal fees from Well-

South PHN and personal fees from RNZCGP, outside the submitted work.
Author information:

Leanne Te Karu: Department of General Practice and Primary Health Care,  
University of Auckland.  

Dr Tangimoana Habib: Te Kohao Health Miro o te Ora Primary Healthcare Service,  Hamilton. 
Associate Professor Sue Crengle: Department of Preventive and Social Medicine,  

University of Otago.
Corresponding author:

Leanne Te Karu, Department of General Practice and Primary Health Care,  
University of Auckland 

leanne.te-karu@auckland.ac.nz
URL:

www.nzma.org.nz/journal-articles/the-inequity-of-access-to-contraception-for-wom-
en-in-aotearoa-an-unfair-unsafe-and-ineffective-system



89

LETTER

NZMJ 26 March 2021, Vol 134 No 1532
ISSN 1175-8716   © NZMA
www.nzma.org.nz/journal

Postoperative myocardial 
injury in patients 

undergoing elective hip 
and knee arthroplasty 

operations
Timothy Salam, Richard Seigne

Globally, approximately 5% of patients 
undergoing non-cardiac surgery have 
cardiac complications.1 There is a 

growing body of research looking at the use 
of cardiac biomarkers to both stratify patient 
risk and guide pre-, intra- and postoperative 
management of patients undergoing surgery. 
Within this topic, the implications of elevat-
ed high sensitivity Troponin I (hsTnI) levels 
postoperatively in both patients with cardiac 
symptoms and those who are asymptomatic 
are not fully understood. Elevated hsTnI lev-
els signify myocardial injury, which may be 
due to cardiac causes, such as infarction and 
arrhythmia, or non-cardiac conditions, such 
as sepsis or pulmonary embolism.1

 While hsTnI testing is commonly used to 
diagnose myocardial injury in the context 
of acute cardiac signs or symptoms, periop-
erative baseline TnI testing is not routinely 
performed as a screening measure at 
Burwood Hospital, Christchurch. A survey 
of postoperative hsTnI measurements was 
undertaken in patients undergoing elective 
total-hip and total/hemi-knee arthroplasty 
operations at Burwood Hospital to assess 
the results of the tests and how abnormal 
results were managed. 

Prior to collecting information, the Health 
and Disability Ethics Committees reviewed 
the plan for the survey and deemed formal 
application to the ethics committee was not 
required. The National Health Identifiers 
of 3,722 patients who underwent elective 
surgery at Burwood hospital between 
1 March 2018 and 28 June 2019 were 
submitted to Canterbury Health Labora-
tories (CHL). CHL provided the biomarker 

levels of all patients who had hsTnI levels 
measured within the two months before or 
after their hip or knee arthroplasty surgery. 
This included patients undergoing bilateral 
and revision arthroplasties. The electronic 
medical record system Health Connect South 
was accessed to ascertain any relevant 
diagnosis documented for patients with a 
raised postoperative hsTnI and management 
details. CHL’s hsTnI reference ranges (0–34 
ng/L in males and 0–16 ng/L in females) 
were used in this audit to differentiate 
normal and abnormal results.

Over the period of the survey, 1,692 
patients underwent elective hip or knee 
arthroplasty surgery at Burwood Hospital. 
Eighty one patients (4.8%) had a postoper-
ative hsTnI measured, and 25 (1.5%) were 
raised. All patients who had raised hsTnI 
concentrations had postoperative cardiac 
symptoms or signs (chest pain, dyspnea, 
syncope, tachycardia, hypoxia). Twelve of 
the 25 patients with a raised hsTnI postoper-
atively (and 23 of the total 81 patients) had 
chest pain recorded as a reason (or one of 
multiple reasons) for hsTnI testing, and all 
patients diagnosed with a non-ST segment 
elevation myocardial infarction (NSTEMI) 
had chest pain postoperatively. Further 
analysis into symptoms preceding hsTnI 
testing was not performed as most patients 
had multiple, interlinked signs/symptoms 
documented. 

Six patients (0.35%) were diagnosed with 
NSTEMI. In four patients (0.24%), hsTnI leak 
secondary to atrial fibrillation (AF) was diag-
nosed. Two patients (0.12%) had an hsTnI 
rise associated with congestive heart failure 
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(CHF), and two others were diagnosed with 
a ‘postoperative [hs]TnI leak’. One patient 
(0.06%) was diagnosed with a raised hsTnI 
secondary to postoperative systemic inflam-
matory response syndrome (SIRS). One 
patient was diagnosed with unstable angina, 
one with a type II myocardial infarction, 
one with a pericardial effusion and one with 
a spontaneous coronary artery dissection 
(SCAD). Five patients (0.30%) did not have a 
documented diagnosis for their raised hsTnI. 
The hsTnl of one patient (0.06%) was raised 
but was diagnosed by the treating doctor(s) 
as being likely reflective of a ‘high baseline’ 
level, as there was no dynamic change in the 
hsTnI result on serial testing. This patient 
did not have a previously recorded hsTnI 
level on Health Connect South. Additionally, 
none of the other patients with an abnormal 
postoperative hsTnI had (within two months 
preoperatively) had an hsTnI measured 
either for screening or investigation of acute 
cardiac signs/symptoms.

Five out of the six patients diagnosed with 
a NSTEMI, plus four other patients (one 
with SCAD, one with a type two myocardial 
infarction, one with SIRS and one with AF), 
had dynamic hsTnI changes in the hundreds 
to thousands of ng/L. Three patients (one 
with AF and two with no diagnosis for their 
raised hsTnI level) did not have serial hsTnI 
testing performed postoperatively. All other 
patients had a dynamic TnI change of less 
than 100ng/L. 

Understandably, management of patients 
with a raised postoperative hsTnI level was 
mainly influenced by the diagnosis of the 
cause for the hsTnI rise. One of the patients 
diagnosed with atrial fibrillation (who also 
had chest pain and an ischaemic ECG change 
of anterior S-T segment depression) as the 
cause for their hsTnI rise was commenced 
on lifelong aspirin. None of the other 
patients in this group were prescribed 
long-term antiplatelet therapy.

All patients diagnosed with NSTEMIs were 
prescribed dual antiplatelet therapy for at 
least three months (some were already on 
a single antiplatelet). Two of these patients 
proceeded to have angiograms both showing 
severe triple vessel disease; one had a 
coronary artery bypass graft and the other 
was continued on medical management. 
The patient who had a SCAD (diagnosed on 
angiogram) was also prescribed dual anti-
platelet thrapy—three months of clopidogrel 
and lifelong aspirin. The one patient who 
was diagnosed with unstable angina had no 
new medications started, but they continued 
aspirin and anti-anginal medications.

None of the other patients with postop-
eratively abnormal hsTnI levels had new 
antiplatelet medications started, other than 
six weeks of aspirin 100mg daily for venous 
thromboembolism prophylaxis.

This survey found that 1.5% of patients 
who underwent elective hip or knee arthro-

Figure 1: Causes of raised high sensitivity Troponin I postoperatively.
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plasty and had postoperative cardiac signs 
or symptoms had a raised postoperative 
hsTnI. However, it is likely that this number 
underrepresents the true total number of 
patients (both symptomatic and asymp-
tomatic) with postoperative myocardial 
injury. The VISION study (which included 
both acute and elective non-cardiac surgery) 
reported that 93.1% of patients who had 
post operative myocardial injury and 68.0% 
of those who had postoperative myocardial 
infarc tions did not have postoperative 
cardiac symptoms.2 Myocardial injury was 
defined as “elevated TnI after non-cardiac 
surgery irre spective of the presence of a 
feature of an ischaemic feature, judged 
as resulting from myocardial ischaemia.” 
Thus it is likely that more patients would 
have elevated hsTnI levels if asymptomatic 
patients were screened perioperatively. 

There are several more limitations to 
this survey. Firstly, the small sample size 
resulted in few abnormal postoperative 
hsTnI results. Additionally, the lack of preop-
erative hsTnI levels makes it impossible to 
know whether a raised hsTnI could have 
been a patient’s baseline level and not a 
change in level reflecting acute myocardial 

injury. This is especially applicable to the 
cases where there was a smaller dynamic 
change in hsTnI level or serial testing was 
not performed. Lastly, diagnosing the cause 
of a raised hsTnI postoperatively is difficult, 
as simultaneous processes may elevate 
hsTnI levels. The true cause may be multi-
factorial, as opposed to a single documented 
diagnosis.

Current practice at Burwood Hospital 
is to use acute cardiovascular signs and 
symptoms to prompt measurement of hsTnI 
pre- and post-hip and knee arthroplasty and 
not to employ measurement as a screening 
tool. It is likely the incidence of perioper-
ative hsTnI elevation is much higher than 
currently observed. Any perioperative hsTnI 
elevations are associated with an increase 
in postoperative mortality, and this increase 
is doubled if associated with a myocardial 
infarction.3 Further work is required to 
elucidate the mechanisms of troponin leak 
associated with different clinical scenarios 
and the appropriate management strat-
egies.3 Until then, perioperative hsTnI 
screening outside a research environment 
may raise more questions than provide 
answers.
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Perfection:  
The life and times of  

Sir William Manchester
Saxon Connor

I recently spent a weekend in Martinbor-
ough and as many people do spent some 
time browsing the local bookshop. Here 

I serendipitously came across Perfection. As 
a general surgeon, I was aware of the New 
Zealand connection to the birth of plastic 
surgery through Sir Harold Gillies and Sir 
Archibald McIndoe, but not of Sir William 
Manchester or indeed Rainsford Mowlem or 
John Barron. Sir William Manchester was 
one of four “first descendants” in the family 
tree of plastic surgery in New Zealand. His ca-
reer spanned from the 1930s into the 1980s. 
The legacy Manchester left is simply aston-
ishing and deserved of a biography. Early in 
WWII, Manchester trained in England under 
McIndoe and Gillies then transferred to serve 
in Egypt, providing care to New Zealand 
soldiers. Due to the increasing repatriation of 
injured New Zealand soldiers toward the end 
of the war, Manchester was sent back to New 
Zealand to work and lead the newly estab-
lished Burwood plastic surgical unit. In 1947, 

despite having a reputation as a pioneer 
and fine plastic surgeon, Manchester did not 
have his FRCS or FRACS and so returned to 
the United Kingdom to complete this quali-
fication. In 1950 Manchester was recruited 
to return to New Zealand to set up and run a 
stand-alone plastics unit at the newly opened 
Middlemore Hospital. Here Manchester 
remained until his retirement from public 
hospital work in 1979. What comes across as 
a recurring theme is Manchester’s ability to 
see the “bigger picture” in creating processes 
and team-based units that are required for 
successful complex surgery. Additionally, he 
had a strong desire to maintain international 
collaborations (to ensure maintenance of 
knowledge) and was committed to training 
the next generation, all so important compo-
nents to creating an enduring and successful 
service. 

This is a highly interesting story of an 
exceptional individual who converted expe-
riences from a horrific world event into a 

Earle Brown and Michael F Klaassen. 
Published by Mary Egan Publishing, 2021. 

ISBN 978-0-473-53951-1.  
Contains 268 pages. Price NZ$40.
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legacy that continues to benefit New Zealand 
citizens decades on. One cannot help but 
feel that those initial wartime patients who 
endured such disfiguring injuries would 
in some small way be proud of the legacy 
that they, Manchester and his teams were 
able to create. This story is well told by the 
authors who both had personal connec-
tions with Manchester and have gone to 
extensive effort to gain anecdotes and 
images from others who were operated on 
by or worked with Manchester. Perhaps the 
only disappointment is that Manchester had 
previously declined to personally contribute 
to a biography, and so some of the richness 
of the stories and personal thoughts are 
missing. Perhaps Manchester was simply 
unaware of the magnitude of what he was 
instrumental in creating, or he was simply 
of a generation or a culture that didn’t like 
to re-live past times or overtly celebrates 
one’s own success.

For current surgeons it should challenge 
us to think, what will we contribute to the 
New Zealand health system that leaves it 
in a better place than when we started? I 
would suggest that Sir William would chal-
lenge us that simply turning up and doing 
surgery may not be enough. Manchester 
may well have posed the question “what 
will you contribute to elevating the team 
performance?” understanding that to create 
something long lasting and worthwhile 
can never be focused on any one given 
individual. 
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Review: The ‘Wellcome’ 
Photographic Exposure 

Record and Diary for 1921
1921

Every year for twenty years has brought 
us a new edition of the “Wellcome” 
Photographic Exposure Record and 

Diary, and it is really wonderful how some-
thing fresh, or some improvement, is incor-
porated year after year. Of course, the infor-
mation regarding plate and paper speeds is 
always brought up to date with that preci-
sion and thoroughness which characterises 
the work of Burroughs, Welcome and Co.; 
but, apart from this, although we may think 
that each edition reaches perfection when 
it appears, the publishers refuse to rest on 
their laurels. This year a further improve-
ment in the calculator—surely and deserv-
edly the most widely-used instrument of 
its kind—is the outstanding novelty: (1) the 
directions are more simple than ever; (2) no 
matter what kind of plate of speed is used, a 
single turn of the one scale gives the correct 
exposure for any stop from f/3 to f/32. These 
advantages have been secured by setting the 
calculator so that it is correct for all normal 
subjects—that is to say, the kind of subjects 
the average photographer takes nine times 
out of ten. It is only when you need to take 

some exceptional subject, such as clouds or a 
woodland glade, for instance, that a second 
turn of the scale is necessary, and even then 
the method is as simple and as quick as it is 
possible to make it. Directly an experienced 
photographer gets to use this calculator he 
will practically dispense with the second 
turn of the scale, because he will know that 
a light foreground subject needs half, and 
a very heavy foreground needs twice, the 
exposure of a normal subject; and so on with 
portraits, etc. Consequently, he will halve or 
double his exposure automatically, having 
found what is correct for the normal. But the 
calculator is far from everything contained 
in this wonderful pocket-book, which aims 
at teaching the whole art of photography in 
the simplest way. In this it succeeds and is at 
once the best first book on photography for 
the beginner and the best pocket reference 
book for the expert. In no book of which we 
know is the information on exposures for 
indoor and outdoor subjects of all kinds, 
by daylight, artificial light, or flashlight, so 
complete and so reliable.
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