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Use of tranexamic acid in trauma patients requiring massive 
transfusion protocol activation: an audit in a major trauma 

centre in New Zealand
Nicholas Chapman

Tranexamic acid (TXA) has been shown to play an important role in the early management of 
severe trauma. No guidelines currently exist for its use in Canterbury District Health Board in 
the context of trauma and pre-existing evidence shows that doctors are unfamiliar with the 
evidence base surrounding it. This audit was designed to investigate its use in this centre and 
compare against international protocols. TXA was found to be under-utilised and signifi cant 
departures from best practice were found. In particular, delayed administration beyond the 
three-hour therapeutic window occurred in a quarter of patients, which has been previously 
shown to increase the risk of death from blood loss. While this study represents only a small 
sample of trauma patients, it raises the question of whether this pattern of use applies to the 
wider population of these patients, both in this centre and further afi eld.

Livestock-related injuries in the Midland region of New Zealand
Mischa Tosswill, Matthew Roskruge, Alastair Smith, Grant Christey

Agriculture is a major industry in New Zealand and remains one of the most dangerous 
industries worldwide. We have used data from the Midland Trauma Registry to determine 
the extent of livestock-related injuries across a large area of New Zealand to determine who is 
most at risk, causes and types of injuries, as well as direct hospital costs. 

Audit of ethnicity data in the Waikato Hospital Patient 
Management System and Trauma Registry: pilot of the Hospital 

Ethnicity Data Audit Toolkit
Nina Scott, Helen Clark, Bridget Kool, Shanthi Ameratunga, Grant Christey, 

Donna Cormack
Eliminating unfair differences in life expectancy between Māori and non-Māori is something 
the New Zealand government has signed up to. Part of this involves fi xing unwarranted vari-
ations in healthcare that exist across a range of pathways. For this, we need good-quality 
ethnicity data to fi gure out where healthcare needs improving. We found that one-quarter 
(24%) of trauma patients who self-identifi ed as Māori were misclassifi ed as New Zealand 
European. We did this by asking patients to self-identify their ethnicity using the census 
ethnicity question. This is important because hospital data is used for national planning 
and budgeting and we need good-quality ethnicity data to guide efforts to implement the 
necessary steps for achieving equity.

New Zealanders’ experiences and pathways to a diagnosis of 
bowel cancer: a cross-sectional descriptive study of a younger 

cohort
Zoe Windner, Sue Crengle, Brandon de Graaf, Ari Samaranayaka, Sarah Derrett

Bowel cancer is a signifi cant health issue in New Zealand, with over 3,000 people diagnosed 
each year, but little was known about the process of diagnosis. We surveyed a small group, 
of mostly younger patients, to gain some insight into this process for the fi rst time. Most of 
our sample fi rst approached a layperson, then a general practitioner. The majority of our 
sample took over six months to reach diagnosis; this was more likely if aged under 60 years, 
without a tertiary qualifi cation, or were diagnosed in the public sector. Our research is not 
representative of the whole population diagnosed with bowel cancer, but provides some early 
indicators and highlights the potential for improvement in the healthcare system.

SUMMARIES
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Alcohol-related emergency department attendances a� er the 
introduction of the Sale and Supply of Alcohol Act 2012
Kate Ford, James Foulds, Oliver Coleman, Michael Ardagh, Scott Pearson, 

Nicolas Droste, Giles Newton-Howes, J Douglas Sellman
Medical problems arising after alcohol use are a major cause of people needing to attend their 
local emergency department. A new law introduced in New Zealand (The Sale and Supply 
of Alcohol Act 2012) was intended to reduce the amount of harm due to alcohol. We found 
that there had been little change in the patterns of alcohol-related emergency department 
attendances in Christchurch after the new law came into effect. Most people who came to the 
emergency department because of a medical problem after drinking had bought their alcohol 
at a supermarket or liquor store, and had consumed their last drink at a private location.

Equine-related injuries requiring hospitalisation in the Midland 
Region of New Zealand: a continuous � ve-year review

Amy R Jones, Alastair Smith, Grant Christey
The study has identifi ed the demography, injury types, risk factors and outcomes for equine-re-
lated injuries in the Midland Region of New Zealand. Indications are that the severity of such 
injuries may be less than previously reported. However, the volumes and costs of injury 
represent a signifi cant burden on the health system, individuals and communities. More 
detailed understanding of causative factors will allow targeting of prevention strategies to 
address high-risk activities and demographic groups. 

Con� ict of interest and alcohol discourse—a new face but 
familiar messages

Sally Casswell 
The launch of a new alcohol industry body, the Alcohol Beverages Council, provides an 
active voice in the media debate on alcohol policy in New Zealand. The Council’s messages 
are the usual ones offered by the alcohol industry and include erroneous statements about 
evidence-based policies. At the global level these messages, in the context of corporate social 
responsibility and lobbying activities, have been successful in subverting effective policy. 
A similar lack of policy implementation has happened in New Zealand. Underpinning the 
industry lobbying is the need to protect their sales and profi ts, 46% of which, in New Zealand, 
are derived from very heavy drinking occasions. It is important policy makers and media 
recognise the confl ict of interest inherent in these messages.

SUMMARIES
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Changing trauma systems 
and outcomes as advances in 

medicine and collection of 
data improve

Christopher Wakeman, Melanie Evans

This month’s edition of the NZMJ has 
two articles on trauma care in New 
Zealand.

There have now been two annual reports 
from the New Zealand Major Trauma 
Registry (NZ-MTR). The second report 
covering 2016 to 2017 was a more compre-
hensive review with most regions now 
having data inputted into this review. The 
NZ-MTR enables New Zealand to have a 
national view of trauma treatment and 
outcomes for the fi rst time. The aim of the 
NZ-MTR is to “inform quality improvement 
and injury prevention initiatives and poten-
tially decrease the burden of injury on all 
New Zealanders”.1

With the collection of data, we now have 
more research coming out of the centres, 
giving us a better idea of where we are in 
the epidemiology and treatment of trauma. 
One limitation of trauma registry data is that 
it only contains information on admitted 
patients, with injuries treated in the emer-
gency departments who are discharged or 
who are to be followed up in the outpatients 
and those in the community not included. 
True incidence and prevalence are not 
calculated, meaning that it is representative 
but lacks a true denominator. Another 
problem with collecting data for the Major 
Trauma National Clinical Network and 
extrapolating it out means the non-major 
data with an injury severity scale less than 
12 are not necessarily included again, 
affecting the denominator.

The fi rst article from the Midlands region 
reminds us that we are a rural county and 
while road traffi  c crashes make up the 
majority of the causes of trauma in New 
Zealand, a signifi cant burden of diseases 
does come from working with livestock. This 
review of their data gathered over 2012 to 

2015 from the Midlands area showed that 
there is a substantial burden of trauma 
caused by livestock in the Midlands region. 
In 2018 it has been reported by the media 
that Waikato has the most substantial 
amount of dairy farms in New Zealand 
with just over 4,200 dairy farms. Working 
with Cattle caused over 72% of the injuries 
identifi ed in this review. This has implica-
tions for WorkSafe NZ, and some of their 
key recommendations are around cattle 
farming, particularly around the calving 
period and sheep farming around the time 
of shearing and crutching.2

Midlands have been able to utilise data 
from their database, which includes patients 
with a variety of injuries and of varying 
severity. Not all regions can capture all 
data—in Christchurch for example, only 
the major trauma data (ISS<12) is captured 
even though it services remote and farming 
type areas they had under fi ve presenta-
tions from livestock in the last two years 
resulting in major trauma. Most injuries 
in Canterbury seen with animals were 
horse-related injuries, which represent an 
estimated 4.4% of all our major trauma. 

The second article comes from Christ-
church and looks at the use of tranexamic 
acid (TXA) in major trauma admitted to 
Christchurch hospital. The use of TXA 
since the publications of the Crash 2 study 
has become the standard of care in many 
countries. This trial showed that the early 
administration of TXA to trauma patients 
reduced signifi cant bleeding and death from 
haemorrhage. All-cause mortality was signifi -
cantly reduced with TXA. However, there 
is a concern around this publication that it 
was conducted in 274 hospitals in over 40 
countries, and results from these patients 
do not necessarily pertain to patients in our 

EDITORIAL
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hospital. The article by Nicholas Chapman 
shows TXA was found to be under-utilised 
and signifi cant departures from best practice 
were found. There was also a delay beyond 
the three-hour therapeutic window occurring 
in a quarter of patients, increasing the risk of 
mortality secondary to haemorrhage.3 

This article has not identifi ed the difference 
in time from the TXA being given in relation 
to when the Massive Transfusion Protocol 
(MTP) was started. It would be interesting to 
know if the MTP activation resulted in TXA 
being given or whether it was decided on 
later. TXA is not included in the MTP boxes 
that are sent to the emergency department. 

With only 19% of second doses given it 
would be interesting to know if the dose was 
not given as the patient was responding to 
blood products or if the patient was moved 
for more defi nitive care. Not all areas in 
Christchurch Hospital hold TXA as ward 
stock. Was the delay in relation to other 
injuries?

This data is of concern that we are not 
following the modern treatment of trauma 
patients. Hopefully, education around the 
use of TXA can lead to its better use. What 
are other elements of modern trauma care 
likewise not being introduced and done 
correctly?

At the end of last year, the Royal Austral-
asian College of Surgeons (RACS) Trauma 
Verifi cation team conducted a review of 
the system of trauma care in New Zealand. 
The task was to perform an analysis of the 
New Zealand system level rather than at 
any particular DHB. One of their fi ndings 
was a perceived risk to the delivery of 
quality care throughout New Zealand. Many 
improvements have been made in the last 5 
to 10 years in trauma care in New Zealand, 
but there is still much work to be done to 
introduce a complete system throughout 
the country. Data collected by the regions 
can lead to better quality control and also 
identify areas of concerns or need which 
are unique to New Zealand. Last year in this 
Journal, Professor Civil questioned “Is high-
quality trauma care ‘business as usual’ in 
New Zealand?” He and fellow author Siobhan 
Isles suggested that “New Zealand is on the 
cusp of establishing a world-class trauma 
system. Many of the building blocks are in 
place with national and regional guidelines 
in both the pre-hospital and hospital phases 
of care established.”4 A year on and following 
the RACS trauma review, the government 
and the DHBs need to make a substantial 
investment to bring together those building 
blocks to give us a world-class system.
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Use of tranexamic acid in 
trauma patients requiring 

massive transfusion 
protocol activation: an audit 
in a major trauma centre in 

New Zealand
Nicholas Chapman

ABSTRACT
AIM: To investigate prescribing behaviours around tranexamic acid (TXA) use in the early management 
of severe trauma, and compare against standards considered to be best practice internationally, as 
established by the current body of research. 

METHODS: We undertook a retrospective analysis of all trauma patients requiring massive transfusion 
protocol (MTP) activation across a 20-month period. A combination of physical and electronic inpatient 
records and ambulance documentation were reviewed to determine dose and timing of TXA administration.

RESULTS: During the period studied, 27 adult trauma patients who required activation of the MTP were 
identified. Of the patients where TXA was indicated, 76.2% received at least an initial dose of TXA, with 
19.0% receiving both doses. 21.1% of patients who received TXA were administered an initial dose within 
one hour of injury, 52.6% between one and three hours, 26.3% outside three hours. 

CONCLUSIONS: TXA was found to be under-utilised and significant departures from best practice were 
found, likely due to persisting uncertainty and unfamiliarity. In particular, delayed administration beyond 
the three-hour therapeutic window occurred in a quarter of patients, increasing the risk of mortality 
secondary to haemorrhage. This pattern of use may apply to the wider population of trauma patients in 
this centre, and requires remedy and reassessment. 

Trauma remains the leading cause of 
death and disability among young 
adults worldwide,1 many of whom die 

as a direct result of haemorrhagic shock.2 
Hyperfi brinolysis is integral to the patho-

physiology of factor depletion and acute 
traumatic coagulopathy in polytrauma. 
Tranexamic acid (TXA) is a synthetic 
lysine analogue discovered in the 1960s 
that at therapeutic doses acts as a compet-
itive inhibitor of plasminogen activation, 
preventing the dissolution of established 
thrombi. The role of TXA in the management 
of traumatic haemorrhage has at times 
been contentious, but recent additions to 

the literature suggest it provides the largest 
mortality benefi t when used as an adjunct 
in patients requiring balanced component 
massive transfusion protocol (MTP) 
activation. 

CRASH-2 trial
The CRASH-2 trial3 was a pragmatic 

double-blinded randomised controlled trial 
of TXA in 20,211 trauma patients across 
274 centres. TXA, or matching placebo, was 
given as a 1g intravenous (IV) initial dose 
over 10 minutes, followed by a further 1g 
infusion over eight hours. The absolute risk 
reduction (ARR) in all-cause 28-day mortality 
was 1.5% in the TXA arm, giving a relative 

ARTICLE
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risk (RR) of 0.91 (95% CI 0.85–0.97, p=0.0035) 
and a number needed to treat (NNT) of 67. 
Secondary outcomes such as rate of vascular 
occlusive events yielded no statistically 
signifi cant differences.

A subsequent post hoc analysis4 found 
that effect size of TXA on mortality 
secondary to haemorrhage differed by 
time-to-treatment subgroup. TXA adminis-
tered less than one hour following injury 
was associated with the greatest reduction 
in mortality, RR 0.68 (95% CI 0.57–0.82, 
p<0.0001), followed by administration 1–3 
hours following injury, RR 0.79 (95% CI 
0.64–0.97, p=0.03). However, when adminis-
tered at intervals greater than three hours, 
TXA was associated with greater mortality, 
RR 1.44 (95% CI 1.12–1.84, p=0.004). 

Among others, limitations included the 
small sample size of hypotensive patients 
(31.5% with systolic pressure <90mmHg) 
and the limited number of transfusions 
received within the study cohort (50.4% in 
the TXA arm).

MATTERs trial
The MATTERs trial5 was a retrospective 

study of 1,189 patients treated with TXA 
at a single trauma centre in Afghanistan, 
who had each received a minimum 1 unit 
of packed red blood cells (PRBC) within 24 
hours of admission. While CRASH-2 had 
found a 1.5% ARR in all-cause mortality, the 
MATTERs trial found a 6.5% ARR, the largest 
benefi t being observed in patients requiring 
massive transfusion (defi ned as receiving 
≥10 PRBC units) with a 13.7% ARR, equating 
to a NNT of 7. The study authors concluded 
that the modest injury profi le and low trans-
fusion requirements of the CRASH-2 cohort 
likely introduced a conservative bias. 

Christchurch Hospital
In light of this evidence, the purpose 

of conducting this audit was to inves-
tigate prescribing behaviours in the early 
management of severe trauma, specifi cally in 
those patients requiring massive transfusion. 
In the context of trauma, no specifi c unifi ed 
guideline currently exists for the use of TXA 
within the Canterbury District Health Board 
(CDHB). The Christchurch trauma registry 
recorded 373 major trauma presentations 
in the 2017 year, defi ned by this centre as 
patients with an Injury Severity Score (ISS) 
>12. This was equivalent to 31.1 patients per 
month, with a mean ISS of 20. Following their 

initial presentation to Christchurch Hospital 
Emergency Department (ED), these patients 
often require shared care and surgical 
intervention by a number of different 
inheriting sub-specialties. Such an inves-
tigation was designed to provide feedback 
that better informed any future revision 
of major trauma protocols and streamline 
management between these services.

Methods
We conducted an audit of all trauma 

patients who required MTP activation in 
Christchurch Hospital ED from November 
2015 to June 2017. National Health Index 
(NHI) numbers were accessed through CDHB 
blood bank records, with paediatric patients 
(defi ned as age <16) and patients transfused 
for indications other than recent trauma 
being excluded.

Of those patients identifi ed for further 
analysis, physical copies of clinical notes 
were accessed via the CDHB clinical records 
audit offi  ce. Data such as age, sex, mech-
anism of injury, quantity of transfused blood 
products and mortality during admission 
were collated. The ISS of each patient was 
then calculated by the Christchurch trauma 
registry in accordance with the Abbreviated 
Injury Scale (AIS) coding system. TXA dose 
and administration time was determined by 
a comprehensive search of individual Christ-
church Hospital ED trauma sheets, standard 
CDHB medication prescription charts and 
online records retained by MedChart® (DXC 
technology, NSW, Australia). Transfer time 
data was obtained by searching printed 
copies of the ambulance electronic Patient 
Report Forms (ePRF), with time of call to the 
emergency medical dispatcher treated as 
time of injury for the purposes of analysis. 
If a printed ePRF was unable to be located 
in the physical notes, the ambulance service 
was then contacted directly to obtain a 
digital copy. Despite these measures, two of 
the 27 patients’ ePRF summaries were still 
unable to be located.

Results
During the time period studied, 27 adult 

patients required MTP activation following 
traumatic injury, or 1.35 per month. The 
sample had a median age of 45 (IQR 28–57), 
and 18 of the 27 patients were male (66.7%). 
Median ISS of the sample was 21 (IQR 
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16–25), with the most frequent mechanism 
of injury being road traffi  c crash (RTC), 
which were responsible for 16 (59.3%) of the 
presentations. Patients received a median 
6 units of PRBC (IQR 4–10), 2 units of Fresh 
Frozen Plasma (FFP) (IQR 2–6), 0 units of 
cryoprecipitate (IQR 0–3) and 0 units of 
platelets (IQR 0). In total, seven of the 27 
patients (25.9%) died during the course of 
their admission, with four of these deaths 
occurring prior to leaving ED. 

Of the 25 patients with a known time of 
injury, the median delay for ambulance 
services to reach patients was 28 minutes 
(IQR 9–40.5) and the median delay until 
patient arrival to ED was 65 minutes (IQR 
43.5–119.5). 

21 (77.8%) of all 27 patients in the sample 
received an initial dose of TXA. 19 (76.0%) 
of the 25 patients with a known time of 
injury received an initial dose, and of these; 
four (21.1%) received it within one hour of 
injury, 10 (52.6%) between one and three 
hours, and fi ve (26.3%) outside three hours. 
Of the 21 patients with a known time of 
injury and who arrived in ED within three 
hours of injury, 16 (76.2%) received an 
initial dose. Of the 21 patients who received 
TXA, 19 (90.5%) received a 1g initial IV dose, 
the remaining two (9.5%) receiving 500mg 
IV. The median delay to initial dose was 109 
minutes (IQR 61–182).

Six (28.6%) of the 21 patients who received 
the initial dose went on to receive the 
second, and of those, two (33.3%) were 
charted as an IV infusion over eight hours, 
the remaining four (66.7%) as a stat IV dose. 
The median delay to second dose was 393 
minutes (IQR 220–515).

Six (22.2%) of all 27 patients in the sample 
received both doses regardless of dose 
size or administration, with four (19.0%) 
receiving both doses from the group of 21 
patients who had a known time of injury 
and who arrived in ED within three hours.

Discussion
In light of the current best evidence, 

previous reviews have concluded that a 
rational approach for clinicians would be 
to administer TXA as a 1g IV initial dose 
administered over 10 minutes, followed 
by a 1g infusion over eight hours, in all 
trauma patients with a systolic blood 
pressure <75mmHg or where the use of 
blood products is anticipated, so long as the 
patient is less than three hours from time 
of injury.6,7 76.2% of patients who met these 
criteria received an initial dose of TXA, and 
only 19.0% of these patients received both 
doses. This proportion was lower than was 
expected, and is likely due to the persisting 
uncertainty and unfamiliarity with the 
existing evidence base, doubts surrounding 
effi  cacy and a high perceived risk of 
adverse effects.8,9

26.3% of our sample received TXA 
outside the three-hour window, and only 
21.1% received it within one hour. This 
represents a departure from best practice 
and may apply to the larger population of 
trauma patients within the DHB, a situation 
requiring action and future reassessment. 
Though these thresholds are by nature 
arbitrary, they represent the real decay in 
the therapeutic effect of TXA with time, 
with administration outside the therapeutic 
window being shown to be actively harmful 
by increasing the relative risk of mortality 

Figure 1: Flow diagram demonstrating the proportions of patients who received TXA by time, dose and 
administration.
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secondary to haemorrhage. Again this is 
likely a result of widespread unfamiliarity, 
as it has been shown previously that only 
10% of civilian doctors surveyed from clin-
ically relevant specialties could correctly 
identify the optimal time of administration 
as less than three hours when asked.9

The median delay for ambulance services 
to reach a patient was 28 minutes, compared 
to a median delay of 65 minutes to reach 
ED. A much larger proportion of patients 
could receive TXA within one hour of injury 
if administration by appropriately trained 
pre-hospital personnel were possible, espe-
cially where a delay in transferring to a 
higher level of care is anticipated, such as in 
the event of prolonged vehicle extrication or 
long-distance transfer. The potential use in 
pre-hospital care may be further supported 
by research currently being conducted. The 
intent of the PATCH trauma and STAAMP 
trials, both multi-centre double-blinded 
randomised controlled trials, is to provide 
high-quality evidence on what effect pre-hos-
pital use has on mortality, though these 
results are likely to be years in the making.

Only 28.5% of patients who received the 
fi rst dose eventually received the second, 
and of these, few were charted as an 
eight-hour infusion. These omissions may 
be due to poor communication between 
specialties, and actively delegating this 
infusion to the inheriting surgical specialty 
as part of a formal protocol may minimise 
these oversights. Further research is 
required to determine the value of the 
second dose and what, if any, mortality 
benefi t this infusion provides over and 
above the initial loading dose, and what 
temporal effects a delay to the second dose 
may have.

It is unclear what signifi cance choosing to 
use a 500mg dose has on patient outcomes. It 
has been shown that bolus doses equivalent 
to 10mg/kg produce plasma concentrations 
suffi  cient to inhibit measures of fi brino-
lysis in vitro, with higher doses providing 
no additional haemostatic benefi t,10 and it 
was on this basis the CRASH-2 trial dosage 
regimen was selected.

Limitations of these data include the small 
sample size of trauma patients requiring 
massive transfusion within the CDHB. It is 
also possible that a number of patients who 
received clinically signifi cant volumes of 

blood products without activation of the 
MTP may have been omitted from these 
data. Furthermore, the use of the time of 
call to emergency medical dispatcher as a 
surrogate for time of injury introduces a 
bias underestimating the length of the delay 
to receiving TXA, and it is therefore possible 
that a larger proportion of patients receive 
TXA outside three hours from time of injury 
than was found in this study.

It should be noted that though TXA is 
specifi cally mentioned in the MTP for this 
centre, this is not specifi c to trauma and 
as such does not include specifi cations 
regarding timing of the fi rst dose or use of 
a second dose. While this centre is yet to 
formalise guidelines surrounding the use of 
TXA in the context of trauma, it is not alone, 
as the wider adoption by many other trauma 
centres internationally has also been unchar-
acteristically slow, primarily due to the 
persisting uncertainty around the perceived 
risks and benefi ts.8 It should be emphatically 
stated that in medicine we regularly use 
more potentially harmful interventions for 
which we have far less robust evidence, and 
as an intervention TXA not only has high-
quality evidence demonstrating its safety 
and effi  cacy, but in addition has been shown 
to be highly cost effective.11

Conclusion
Our best evidence would suggest that TXA 

is cheap, safe and effective, but that delayed 
administration may contribute to poorer 
outcomes. In this limited sample, only 76.2% 
of patients for whom TXA was indicated 
received an initial dose, and only 19.0% 
of patients received both doses. Delayed 
administration beyond the therapeutic 
window also occurred in 26.3% of all trauma 
patients requiring massive transfusion. 
This has been demonstrated to increase 
the risk of mortality secondary to haem-
orrhage when compared to placebo and 
this trend may extend to all other trauma 
patients, a situation requiring remedy 
and reassessment. The development of a 
protocol that prompts earlier and appro-
priate administration of the initial dose, 
potentially including its use by pre-hospital 
care providers, and the use of the mainte-
nance infusion by surgical subspecialties 
who inherit these patients would bring 
the CDHB’s practices more in line with the 
evidence currently available. 
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Livestock-related injuries 
in the Midland region of 

New Zealand
Mischa Tosswill, Matthew Roskruge, Alastair Smith, Grant Christey

Despite the societal and economic im-
portance of agriculture, the industry 
remains one of the most dangerous 

worldwide.1–3 Within the industry, live-
stock is consistently ranked as the second 
or third most common cause of injuries.4–7   

The burden to any health system of ani-
mal-related injury and economy from lost 
productivity is therefore a serious concern. 
This concern is particularly true for New 
Zealand. Compared to other developed 
nations, New Zealand has a higher rate of 
fatal work-related injury by 10–15%, when 
adjusted for differences in industry distri-
bution.8–10 Within the agriculture sector, 
New Zealand also has the highest rate of 
work-related injury of these countries.11–14 

With regard to economic burden, data from 
the New Zealand Accident Compensation 
Corporation (ACC) shows that injuries from 
contact with livestock are consistently of a 
high cost.15 Several authors have noted the 
rates of injury are only a portion of a total 
due to signifi cant under-reporting.4,11,13,16,17 
The Australian Bureau of Statistics report-
ed that between July 2013 and June 2014, 

69% of injuries in the agriculture, forestry 
and fi shing industry did not receive work-
ers’ compensation.18 Furthermore, hospi-
tal-based studies severely under-report 
the incidence of total injuries, as many 
victims would not attend the emergency 
department. Two studies found that 80% of 
agricultural injuries are treated by general 
practitioners.17,19 Other documented reasons 
for under-reporting of agricultural injury 
include the lack of compensation, fear for 
losing employment and lack of inclusion of 
smaller farms in surveys.2–4,16 

Almost all New Zealand livestock are 
pasture-raised and grass-fed. This has impli-
cations in terms of the nature of the work 
and the hazards involved, and may explain 
our higher rate of injury. Approximately 
44.5% of the nation’s dairy farms are in the 
Midland region. Our study aims to evaluate 
the incidence and nature of injuries related 
to large livestock in this region, when they 
occur, and which demographic groups are at 
higher risk to support focused interventions 
to reduce the impact of large animal-related 
injury on the community.

ABSTRACT
AIM: To assess the incidence and patterns of injury resulting from force transferred from large livestock in 
the Midland Region of New Zealand, and to identify foci for prevention.

METHOD: Data was sourced from the Midland Trauma System Registry. Patients admitted to Midland 
hospitals from 2012 to 2015 were evaluated. Data included patient demography, location, mechanism, and 
time of the injury, type of animals involved, injuries sustained, interventions, outcomes and hospital costs. 
The final sample included 168 injury events.

RESULTS: 75.6% were due to interactions with cattle. The remainder were from sheep, pigs and deer. Most 
of the injuries were either ‘hit’, ‘crush’ or ‘kick’ injuries. Moving and loading stock resulted in 38% of the 
injuries, and 29% occurred near fences, gates or poles. Cattle-related injuries peaked during September 
and October. Sheep-related injuries peaked in December. These months correspond to calving season in 
cows and shearing season in sheep. Injury peaks were observed in the 20–29 and 50–59 age groups.

CONCLUSION: This study has identified high-risk animals, activities, age intervals and times during which 
large livestock-related injuries may occur, and revealed the significant impact on hospitals and communities 
that these injuries result in.

ARTICLE



14 NZMJ 5 October 2018, Vol 131 No 1483
ISSN 1175-8716                 © NZMA
www.nzma.org.nz/journal

Methods
The Midland Trauma Registry collects 

detailed information on patients admitted to 
hospitals across fi ve district health boards 
(DHBs): Waikato, Tairawhiti, Lakes, Bay 
of Plenty and Taranaki. For an event to be 
included in the registry the patient must be 
admitted to a Midland hospital within seven 
days of injury, or die in hospital following 
injury, including deaths in the emergency 
department (ED). Excluded were: patients 
seen and discharged from the ED, injuries 
attributable to a pathological process, 
isolated peri-prosthetic fractures, exertional 
injuries, hanging or drowning without 
evidence of anatomical injury, poisoning, 
foreign bodies that do not cause anatomical 
injury and patients admitted primarily 
for pre-existing medical conditions. All 
injuries with the ICD-10 codes W55.2 and 
W55.3 (Bitten or struck by cattle and sheep, 
respectively) were extracted.16 Secondly, a 
free-text search was done using the search 
terms: ‘alpaca’, ‘beast’, ‘bull’, ‘calf’, ‘cattle’, 
‘cow’, ‘deer’, ‘foal’, ‘goat’, ‘horse’, ‘pig’, ‘ram’, 
‘sheep’ and ‘steer.’ From this dataset, inci-
dents occurring from 2012–2015 (inclusive) 
that occurred because of direct or trans-
ferred force from large livestock (dairy and 
beef cattle, sheep, pigs, goat and deer) were 
included.

Equine injuries, injuries occurring during 
sport, recreation or hunting injuries, 
on-road injuries, and those injuries that 
were not able to be conclusively determined 
as being a result of direct or transferred 
force from an animal were excluded 
from the study. Information to determine 
inclusion was yielded from both the free-text 
description of the injury, the occupation of 
the victim and the location of the injury. 
This yielded a total of 168 incidents over the 
four-year period. 

These injuries were then categorised by 
mechanism. The main mechanisms were 
‘bitten’, ‘crushed’, ‘trampled’, ‘hit’, ‘crash 
from avoidance of animal’, ‘vehicular 
collision with animal’, ‘impaled’ and 
‘kicked’. ‘Crushed’ meant being trapped 
between two animals or the animal and 
another object (excluding being stood on), or 
two objects if the force was transferred from 
an animal. Being trampled meant that the 
victim was stood on by the animal. Injuries 

were classed as ‘hit’ if they were a result 
of non-sustained contact. Being impaled 
included those injuries both by horns or 
tusks, and those by metal hooks because of 
animal contact.

Where more than one mechanism of 
injury could be identifi ed, the primary 
mechanism of injury was used. For incidents 
where the injury was a result of transferred 
force, the mechanism applicable to the 
object directly causing the injury was used. 
The data was then stratifi ed demographi-
cally; by age, sex and ethnicity, temporally; 
by month, year and time of day, and by 
severity; using the Injury Severity Score 
(ISS).17 These variables were assessed in 
groups based on the type of animal causing 
the injury, and the mechanism of injury. 

Results
Burden of livestock injuries

Over the four years in the study, there 
were 168 events, a mean of 42 per year. 
Most of the injuries were minor, those with 
an ISS of less than nine accounting for 90% 
of the injuries. The highest ISS recorded was 
22, and the average for all injuries was 3.6. 

Demographics
Peaks occurred in the 19–29 (20.2%) and 

50–59 age groups (18.5%). These peaks were 
a result of cattle-related injuries. Sheep-re-
lated injuries were most common in the 
40–49 age group. Of all injuries, 77.5% were 
to males and 14.3% were to Māori (Table 1). 

Mechanism
Of the 168 incidents, 75.6% were cattle-re-

lated and 14.3% were sheep-related (Table 
2). The most common mechanism of injury 
was being ‘hit’ (47 injuries), and being 
‘crushed’ was the next (39 injuries). Cattle 
contributed to 90% of this subset and 92% 
of the ‘kick’ injuries. Sheep caused 59% of 
the cut/pricked injuries (Table 2), 80% of 
which occurred during shearing, the rest 
occurring during slaughtering. Pigs were 
solely responsible for a small number of 
biting injuries.

Activities
Of the total 168 events, 100 were the result 

of an identifi able activity being carried out 
at the time of injury. At least 29% of the 
cattle-related injuries occurred near gates, 
poles or fences. Patients were often moving 
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Table 1: Demographics of livestock-related trauma in the Midland region (excludes Tairāwhiti DHB) 
2012–2015; total events (%), by animal involved.

Livestock

Cattle Sheep Pig Goat Deer Total

Total 127 (75.6%) 24 (14.3%) 12 (7.1%) 3 (1.8%) 2 (1.2%) 168 (100%)

Major/non-major

Major (ISS>12) 8
(100%)

- - - - 8 (100%)

Non-major (ISS<13) 119 (74.4%) 24 (15.0%) 12 (7.5%) 3 (1.9%) 2 (1.3%) 160 (100%)

Type

Blunt 124 (76.5%) 24 (14.8%) 10 (6.2%) 2 (1.2%) 2 (1.2%) 162 (100%)

Penetrating 3 (50.0%) - 2 (33.3%) 1 (16.7%) - 6 (100%)

Burn - - - - - -

Gender

Female 32 (84.1%) 5 (13.2%) 1 (2.6%) - - 38 (100%)

Male 95 (73.1%) 19 (14.6%) 11 (8.5%) 3 (2.3%) 2 (1.5%) 130 (100%)

Ethnicity

Māori 14 (58.3%) 5 (20.8%) 3 (12.5%) 1 (4.2%) 1 (4.2%) 24 (100%)

Other 113 (78.5%) 19 (13.2%) 9 (6.3%) 2 (1.4%) 1 (0.7%) 144 (100%)

Age (yrs)

00–09 2 (100%) - - - - 2 (100%)

10–19 4 (66.7%) 2 (33.3%) - - - 6 (100%)

20–29 30 (88.2%) 2 (5.9%) 1 (2.9%) 1 (2.9%) - 34 (100%)

30–39 22 (75.9%) 2 (6.9%) 5 (17.2%) - - 29 (100%)

40–49 17 (56.7%) 8 (26.7%) 3 (10.0%) 1 (3.3%) 1 (3.3%) 30 (100%)

50–59 27 (87.1%) 4 (12.9%) - - - 31 (100%)

60–69 16 (66.7%) 4 (16.7%) 2 (8.3%) 1 (4.2%) 1 (4.2%) 24 (100%)

70–79 6 (75.0%) 1 (12.5%) 1 (12.5%) - - 8 (100%)

80–89 3 (75.0%) 1 (25.0%) - - - 4 (100%)

90+ - - - - - -

(27%) or loading (11%) livestock when 
these injuries occurred. The patient cohort 
involved in these incidents consisted almost 
exclusively of farmers and truck drivers. 
Other activities included milking cows, 
shearing sheep (10% each), treating animals, 
and catching or wrestling livestock (each 
8%), slaughtering animals (5%) and hoof 
cleaning (5%).

Body region of injury
The regions of injury are either listed 

as upper/lower extremity or bony pelvis, 
face, head or neck, or external. Of the 
168 events there were a total of 224 indi-
vidual injury diagnoses. Table 3 contains 
a detailed breakdown of body region of 
injury by animal. The most common region 
was ‘upper/lower extremity’ (40%), closely 
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Table 3: Individual injury volumes (%) by body region (AIS) and livestock animal involved (Midland 
region excluding Tairāwhiti DHB, 2012–2015), n=224 individual injury diagnoses.

Livestock

Body region (AIS) Cattle Sheep Pig Deer Goat Total

Head/neck 16 (100%) - - - - 16 (100%)

Face 9 (90.0%) 1 (10.0%) - - - 10 (100%)

Chest 19 - - - - 19 (100%)

Abdomen + pelvic 
contents

12 (100%) - - - - 12 (100%)

Upper/lower extremity 64 (71.7%) 18 (20.0%) 4 (4.4%) 1 (1.1%) 3 (3.3%) 90 (100%)

External 61 (79.2%) 6 (7.8%) 9 (11.7%) 1 (1.3%) - 77 (100%)

Total 181 (80.8%) 25 (11.2%) 13 (5.8%) 2 (0.9%) 3 (1.3%) 224 (100%)

Table 2: Livestock-related trauma in the Midland region (excludes Tairāwhiti DHB) 2012–2015; total 
events (%) by mechanism and animal involved.

Mechanism of injury Livestock

Cattle Sheep Pig Goat Total

Hit 34 (72.3%) 8 (17.0%) 2 (4.3%) 3 (6.4%) 47 (100%)

Crushed 35 (89.7%) 2 (5.1%) 2 (5.1%) - 39 (100%)

Kicked 34 (91.9%) 2 (5.4%) - - 37 (100%)

Cut/pricked 5 (29.4%) 10 (58.8%) 2 (11.8%) - 17 (100%)

Impaled 4 (57.1%) - 3 (42.9%) - 7 (100%)

Vehicular collision 5 (83.3%) - - - 6 (100%)

Trampled 5 (100%) - - - 5 (100%)

Wrestling/handling 3 (60.0%) 2 (40.0%) - - 5 (100%)

Bitten - - 3 (100%) - 3 (100%)

Crash from avoidance 2 (100%) - - - 2 (100%)

followed by ‘external’ (34%), which was a 
broad category largely consisting of injuries 
limited to skin. Cattle were the primary 
animal involved in multi-region injuries.

Temporal trends
Figure 1 shows the pattern of injury by 

month for cattle and sheep. Cattle-related 
injuries begin to increase in June, peaking 
in spring. Sheep-related injuries peak in 
December. Cattle-related injuries had two 
peaks throughout the day. The fi rst was 
between 9am and 10am (18%), then between 
3pm and 5pm, (21% of injuries). Sheep-re-

lated injuries were much more evenly 
spread throughout the day. 

Cost
Direct costs to Waikato Hospital were 

available for 97 patients (95% ie, 97/102 
Waikato Hospital admissions). The total 
inpatient cost of these incidents was 
$478,200 between 2012 and 2015. The injury 
with the highest cost was $48,700 and the 
average was $4,688. The average cost for 
a severe injury (ISS>12) was $17,633. This 
did not include any costs incurred after 
discharge. 
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Length of stay
The mean length of stay for all injuries 

was 2.3 days. 61% of all incidents were 
discharged after one day, with only 5.3% of 
injuries resulting in the patient staying for 
10 or more days. The longest length of stay 
was 27 days.

Discussion
Burden of livestock-related trauma

This study has shown that livestock-re-
lated injuries result in a signifi cant 
economic cost to the New Zealand health 
system. These fi gures only pertain to injured 
patients requiring hospitalisation, however 
ACC data on both hospitalised and non-hos-
pitalised patients shows injuries from cows, 
sheep, deer and other animals (excluding 
dogs and horses), resulted in 7,465 claims 
($11 million) from farms in the Midland 
region during the study period. Less than 
1,000 of these incidents were treated in a 
hospital. This information, combined with 
the severity of injuries in this study, implies 
that most livestock-related injuries are 
minor, but signifi cant enough for the patient 
to take time off work, incurring signifi cant 
economic costs and hardship. 

Injuries
The fi nding that cattle were the primary 

source of livestock-related injury is 
consistent with the literature.2,11  Cattle, 
being the largest of the animals, would be 
more likely to cause injury when hitting 
someone, which is refl ected in the fi nding 
of cattle accounting for 72% of these 
injuries. Furthermore, the heavy represen-
tation of cattle in ‘crushed’, as well as them 
accounting for all the incidents of trampling, 
and 92% of the kicking-related injuries, is in 
keeping with their size and unpredictability. 
Additionally, this is consistent with them 
causing the most severe injuries. However, 
our fi nding of being hit and crushed as the 
most common causes of injury contrasts 
with previous fi ndings of kicking being the 
most common mechanism.11,14 This may be 
in part explained by different methods of 
categorisation. Also, the inclusion of other 
animals, particularly sheep, would relatively 
reduce the frequency of kicking injuries. 
However, our results are consistent with 
those of Farmsafe Australia. Waller (1992) 
grouped ‘hit’ and ‘kicked’ together, with 
‘crushed’ as a separate category, resulting 
in fi ndings more comparable to that of 
this study. They found ‘hit’ or ‘kicked’ was 
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the most common mechanism, followed 
by being crushed.19 Casey et al found that, 
if being pushed, knocked down and head-
butted are combined, these injuries exceed 
the number of kick injuries.20

The identifi cation of proximity to gates 
and fences, moving stock and milking 
is consistent with previous fi ndings, 
confi rming the hazardous nature of working 
in these environments.20 General handling 
such as shearing and wrestling are less 
frequently reported in the literature, likely 
because of the lack of studies including 
injuries relating to sheep.

Categorising upper and lower extremity 
together may be misleading, as other studies 
have reported distal regions such as fi ngers, 
hands, feet and toes as very common regions 
of injury, and upper limbs much more 
frequently injured than lower limbs.10,17,21 
However, Casey et al found that subdivisions 
of distal and proximal, as well as lower and 
upper, all had similar numbers of injuries.20 
Furthermore, upper and lower extremities 
being the most common region of injury is 
consistent with most of the literature.9,17,21,22 
Sprince et al found that the back and lumbar 
region was the most common region of 
injury.12 However, their study included 
injuries not requiring admission, which may 
account for this. 

Most of the cattle-related injuries occurred 
over spring and summer, which is consistent 
with the calving season in New Zealand. 
When milk production tails off, during 
late summer and autumn (February–
May), so does the number of cattle-related 
injuries. However, there was an unex-
plained decrease in cattle-related injuries 
in November. The peaks of the sheep-re-
lated injuries coincided with mating and 
crutching, in May and June, and then with 
shearing, in summer. 

Due to the signifi cant peak of cattle-related 
injuries around 9am, it is likely farmers are 
performing high-risk activities around this 
time. The smaller sample size and more even 
distribution of sheep-related injuries makes 
it diffi  cult to ascertain as to whether there 
is a particularly high-risk time of day for 
working with sheep, however the higher inci-
dence during morning and evening suggests 
farmers should be wary during these times.

Demographics
Most of the injuries in the 19–59 age 

group is likely related to this demographic 
having the highest exposure to animals due 
to more hours spent working on the farm. 
There were 4,503 people in the 20–29 year 
age group working on livestock farms in 
the Midland region, comprising 16% of all 
livestock workers in this region. Targeting 
this age-group for safety training may result 
in a decrease in incidents of injuries within 
this age group, as well as throughout their 
lives, by developing safe practices. The next 
peak, in the 50–59 age group, could possibly 
be explained by an intersection of farmers 
having a large ‘on-farm work’ responsibility, 
in combination with their increased age, 
resulting in health problems and the taking 
of medications which put them at higher 
risk.6,11,15,21  This age group contributes the 
highest number of livestock workers in the 
Midland region of any 10-year age bracket. 
Risk perception may also be a factor, with 
increased experience correlated to high-
er-risk behaviour.15 The 40–49 age bracket 
contributed more than twice as many 
sheep-related injuries than any other age 
group, and 8 of the 12 pig-related injuries 
involved patients aged between 30 and 49. 
Due to the inability to derive an accurate 
denominator representative of the popu-
lation in the study, it is not possible to assess 
relative risk of each age group from the 
data in this study. There is no conclusion in 
the literature of which specifi c age brackets 
are at the highest risk, and it is diffi  cult to 
assess due to no standardised age grouping. 
A meta-analysis by Jadhav et al identifi ed 
an increasing incidence of agricultural 
injury with age; however, this association 
was reversed when the studies were not 
weighted for size.21

Males accounted for 77.5% of the patients 
in our study, compared to 68.6% of the 
livestock workforce in the Midland region 
(including apiarists and poultry workers, 
excluded in our sample), so male gender 
may be a risk factor for livestock-related 
injuries. This is consistent with the literature 
reporting that being male is a risk factor for 
sustaining livestock-related injury.6,11,15,20

Limitations
The Midland Trauma Registry, like almost 

all trauma registries, only records infor-

ARTICLE



19 NZMJ 5 October 2018, Vol 131 No 1483
ISSN 1175-8716                 © NZMA
www.nzma.org.nz/journal

Competing interests:
Nil.

Acknowledgements:
The authors would like to acknowledge the following people for their help with the study 
and in the preparation of this manuscript: Neerja Singh (Research Coordinator), Midland 
Trauma Research Centre, and Stephen Holmes (Biostatistician), Midland Trauma System.

Author information:
Mischa Tosswill, Capital and Coast District Health Board, Wellington; 

Matthew Roskruge, School of Economics and Finance, Massey University; 
Alastair Smith, Midland Trauma Research Centre, Waikato District Health Board, Waikato; 
Grant Christey, Midland Trauma Research Centre, Waikato District Health Board, Waikato; 

Waikato Clinical School, University of Auckland, Waikato.
Corresponding author: 

Dr Grant Christey, Midland Trauma System, Waikato Hospital, Hamilton 3204.
grant.christey@waikatodhb.health.nz

URL:
http://www.nzma.org.nz/journal/read-the-journal/all-issues/2010-2019/2018/vol-131-no-1483-

5-october-2018/7707

1. SafeWork, International 
Labour Organisation. 
Safety and Health in Agri-
culture. 2000.   Available 
from http://www.ilo.org/
wcmsp5/groups/public/@
ed_protect/@protrav/@
safework/documents/publi-
cation/wcms_110193.pdf 
Accessed 20 February 2018. 

2. Statistics New Zealand. 
Labour Market Statistics: 
September 2016. Welling-
ton, New Zealand. Available 
from: http://archive.stats.
govt.nz/browse_for_stats/

income-and-work/employ-
ment_and_unemployment/
LabourMarketStatis-
tics_HOTPSep16qtr.aspx 
Accessed 25 January 2018. 

3. New Zealand Trade and 
Enterprise. Agribusiness. 
Wellington, New Zealand. 
Available from http://
www.nzte.govt.nz/en/buy/
our-sectors/agribusiness/. 
Accessed 20 February 2018.

4. National Institute for Occu-
pational Safety and Health, 
Centers for Disease Control 

and Prevention, Depart-
ment of Health and Human 
Services. Injuries among 
Farm Workers in the 
United States 1995. 2001. 
Available from http://www.
cdc.gov/niosh/docs/2001-
153/pdfs/2001-153.pdf 
Accessed 25 January 2018. 

5. Jadhav R, Achutan C, 
Haynatzki G, et al. Review 
and meta-analysis of 
emerging risk factors 
for agricultural injury. 
Journal of agromedicine. 
2016 Jul 2; 21(3):284–97.

REFERENCES:

ARTICLE

mation on admitted patients, with injuries 
treated in the community not included. True 
incidence and prevalence were not calcu-
lated, as a representative population was not 
able to be discerned to calculate a denomi-
nator. Despite these limitations, a strength 
of the Midland trauma registry is that is 
contains detailed information on admitted 
patients at all levels of injury severity rather 
than major trauma only (ISS >12), giving 
the opportunity to interrogate the clinical 
journeys of the most injured and vulnerable 
exposure groups and calculate total hospital 
cost from livestock-related trauma. 

Conclusion
This study has identifi ed high risk animals, 

activities, age intervals and times of the year 
during which livestock-related injuries may 

occur and has revealed the resource implica-
tions on hospitals from large animal-related 
injuries in the Midland community. Key 
recommendations from the study are that 
care should be taken particularly with 
cattle during calving season, especially 
when moving stock near gates and fences. 
With sheep, farmers should exercise addi-
tional caution around times of shearing, 
crutching and mating. Organisations should 
work with at-risk groups to help maximise 
safety precautions during these activities. 
WorkSafe NZ has already published a guide 
for working safely with cattle22 and sheep.23 
Additionally, healthcare professionals in 
rural areas, armed with this knowledge, 
should advocate for their patients to take 
extra care when working with livestock in 
these situations.



20 NZMJ 5 October 2018, Vol 131 No 1483
ISSN 1175-8716                 © NZMA
www.nzma.org.nz/journal

6. New Zealand Trade and 
Enterprise. Invest in 
New Zealand, Statistics. 
2016. Wellington, New 
Zealand. Available from 
http://www.nzte.govt.nz/
en/invest/statistics/#toc-
exports-top-20-countries 
Accessed 16 February 2018.

7. Department of Labour. 
Agriculture Sector Action 
Plan to 2013: June 2013. 
Wellington, New Zealand. 
Available from http://www.
worksafe.govt.nz/worksafe/
about/who-we-work-with/
action-agenda-action-plans/
agriculture-sector-ac-
tion-plan-to-2013 Accessed 
15 December 2017.

8. Safe Work Australia. 
Work-Related Injuries and 
Fatalities on Australian 
Farms. 2013. Available 
from http://www.safe-
workaustralia.gov.au/
doc/work-related-inju-
ries-and-fatalities-aus-
tralian-farms Accessed 
9 January 2018.

9. Feyer AM, Williamson AM, 
Stout N, et al. Comparison 
of work related fatal 
injuries in the United 
States, Australia, and 
New Zealand: method 
and overall fi ndings. 
Injury Prevention. 2001 
Mar 1; 7(1):22–8.

10. Statistics New Zealand. 
Injury Statistics – Work-re-
lated Claims: 2015. 
2016. Wellington, New 
Zealand. Available from 
http://archive.stats.govt.
nz/browse_for_stats/
health/injuries/InjuryS-

tatistics_HOTP15.aspx 
Accessed 9 January 2018.

11. Watts M, Meisel EM. Cattle 
associated trauma–A one 
year prospective study of 
all injuries. Injury. 2011 
Oct 1; 42(10):1084–7.

12. Sprince NL, Park H, Zwer-
ling C, et al. Risk factors 
for animal-related injury 
among lowa large-livestock 
farmers: A case-control 
study nested in the agri-
cultural health study. The 
Journal of Rural Health. 
2003 Mar 1; 19(2):165–73.

13. FarmSafe Australia 
Incorporated. Farm Safety 
Facts. Brisbane, Australia. 
Available from http://
www.farmsafe.org.au/
Farm-Safety-Facts Accessed 
20 February 2018. 

14. National Safety Council. 
(2006). Injury facts: 2005 
edition. Chicago: IL; 2006.

15. Accident Compensation 
Corporation. How are 
farmers being injured 
on the farm? 2015. 
Wellington, New Zealand. 
Available from http://
www.acc.co.nz/assets/
injury-prevention/acc7179-
farmers-data-dude.pdf 
Accessed 10 February 2018.

16. World Health Organization. 
International statistical 
classifi cation of diseases 
and related health 
problems. World Health 
Organization; 2009.

17. Baker SP, o'Neill B, Haddon 
Jr W, Long WB. The injury 
severity score: a method 
for describing patients 

with multiple injuries and 
evaluating emergency 
care. Journal of Trauma 
and Acute Care Surgery. 
1974 Mar 1; 14(3):187–96.

18. Australian Bureau of 
Statistics. Work-Related 
Injuries, Australia. 2014. 
Available from http://
www.abs.gov.au/ausstats/
abs@.nsf/mf/6324.0 
Accessed 9 January 2018.

19. Waller JA. Injuries to farm-
ers and farm families in a 
dairy state. Journal of occu-
pational medicine: offi  cial 
publication of the Indus-
trial Medical Association. 
1992 Apr; 34(4):414–21.

20. Casey GM, Grant AM, 
Roerig S, et al. Farm worker 
injuries associated with 
cows: New York State 
1991–1996. AAOHN journal. 
1997 Sep; 45(9):446–50.

21. Jadhav R, Achutan C, 
Haynatzki G, et al. Risk 
factors for agricultural 
injury: a systematic 
review and meta-analysis. 
Journal of agromedicine. 
2015 Oct 2; 20(4):434–49.

22. Worksafe NZ. Safe Cattle 
Handling. 2014. Available 
from http://worksafe.govt.
nz/topic-and-industry/
working-with-animals/
working-with-cattle/
safe-cattle-handling-guide/ 
Accessed 5 January 2018.

23. WorkSafe NZ. Safe 
Sheep Handling. 2014. 
Available from http://
worksafe.govt.nz/dmsdoc-
ument/197-safe-sheep-han-
dling Accessed 5 
January 2018.

ARTICLE



21 NZMJ 5 October 2018, Vol 131 No 1483
ISSN 1175-8716                 © NZMA
www.nzma.org.nz/journal

Audit of ethnicity data in the 
Waikato Hospital Patient 
Management System and 
Trauma Registry: pilot of 

the Hospital Ethnicity Data 
Audit Toolkit

Nina Scott, Helen Clark, Bridget Kool, Shanthi Ameratunga, 
Grant Christey, Donna Cormack

ABSTRACT 
BACKGROUND: Māori are disproportionately impacted by injury in New Zealand, therefore reliable ethnicity 
data are essential for measuring and addressing inequities in trauma incidence, care and outcomes.

AIM: To audit the quality of ethnicity data captured by the Waikato Hospital Trauma Registry and Waikato 
Hospital patient management system against self-identified ethnicity. 

METHOD: Self-identified ethnicity using the New Zealand Census ethnicity question was gathered from 100 
consecutive trauma patients and compared with ethnicity recorded in their Trauma Registry record and in 
the hospital’s patient management database. 

RESULTS: Twenty-nine (29%) participants self-identified as Māori, of whom six were classified as New 
Zealand European (NZE) only in the Trauma Registry and five as NZE on the hospital patient management 
database. Over half of Māori (n=18/29) reported more than one ethnicity compared with 4% (n=3/71) of 
non-Māori. Self-identified ethnicity matched Trauma Registry ethnicity for one quarter (n=7/29) of Māori 
versus 9% of non-Māori. 

CONCLUSIONS: The degree of misclassification of Māori ethnicity data among patients in the Waikato 
Trauma Registry and the Waikato Hospital patient management system highlights a need for improvements 
to how ethnicity data is captured within these databases and potentially many other similar entities 
collecting ethnicity data in New Zealand. The release of revised standardised protocols for the collection 
of ethnicity data is timely given the recent establishment of a national trauma registry. Without quality 
data, the opportunity to investigate and address ethnic inequities in trauma incidence and management is 
greatly compromised.

Injury, as a leading cause of morbidity 
and mortality, contributes to health 
inequity in New Zealand and is a major 

socio-economic burden.1,2 Health inequities 
are defi ned as “differences which are un-
necessary and avoidable, but in addition are 
considered unfair and unjust”.3 Age-stan-
dardised rates of injury death and hospi-
talisation in New Zealand are consistently 
higher for Māori than non-Māori.4 There is 
evidence of inequities, particularly in access, 
timeliness and quality of care by ethnicity, 

across a range of healthcare pathways4–7 
including access to rehabilitation services.8 
Inequities along trauma and other care 
pathways are sensitive indicators of un-
warranted variation in quality of care, and 
therefore reveal opportunities for quality 
improvement initiatives for improving out-
comes for all as well as eliminating inequi-
ties.9 The resulting equity-focused interven-
tions have potential for signifi cant health 
gain and healthcare cost savings. However, 
availability of reliable, high-quality ethnicity 
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data is essential if healthcare inequities are 
to be identifi ed and the impact of interven-
tions monitored. Reliable ethnicity data is 
also a prerequisite for fulfi lling Māori rights 
to be counted and to monitor the govern-
ment’s obligations to ensure the realisation 
of rights to health for all its citizens.3 

Statistics New Zealand has defi ned the 
meaning of ethnicity for offi  cial statistics, 
acknowledging that it is self-identifi ed and 
people can belong to more than one ethnic 
group.10 Achieving the long-standing goal 
of high-quality ethnicity data is a complex 
journey with much of the work to date being 
led by Māori researchers, Te Rōpū Rangahau 
Hauora a Eru Pōmare, and by (the recently 
disestablished) Te Kete Hauora, Māori Health 
Business Unit at New Zealand’s Ministry of 
Health.13 In most New Zealand healthcare 
settings, the offi  cial approach to ethnicity 
data collection should be self-identifi cation 
using the New Zealand Census question 
(Figure 1), which allows respondents to self-
identify with one or more ethnic groups. To 
support quality ethnicity data, the Ministry 
of Health’s Ethnicity Data Protocols11 
describe standard procedures for collecting, 
recording and using ethnicity data. These 
protocols were published in 2004, updated in 
2009 and revised in 2017.12,13 

Primary care and hospital data provide 
important information on the prevalence 
and incidence of disease, access to care and 
medications, as well as providing crucial 
information on timeliness and quality of 
care. Despite having both good-quality 
census denominator data and national 
mortality numerator data, challenges 
remain with the quality of morbidity 
numerator data from hospital and primary 
care sources.13,14 Multiple audits over the 
last 20 years have consistently shown that 
hospital ethnicity data are not accurate, 
resulting in unreliable information and 
underestimations of Māori hospital-
isations.13 Similar problems have been 
identifi ed with the quality of primary care 
ethnicity data.1,13,15 

In 2013, Te Kete Hauora commissioned 
and published an ‘Ethnicity Data Audit 
Toolkit’.16 An adapted interim toolkit for 
use in hospital settings has since been 
developed, which provides tools to (1) 
assess the quality of ethnicity data and 
systems for data collection; (2) standardise 
recording and output within hospital 
settings; and (3) provide guidance on 
quality improvement activities.

The Waikato Trauma Registry was estab-
lished in 2006, and contains individual 
level demographic, clinical and resource 
utilisation data for trauma patients from 
point of injury to defi nitive intervention.17 
A Trauma Registry form is completed by 
trained trauma nurses and doctors for each 
patient at admission, or as soon as possible 
after admission. Data are collected from the 
patient as well as from clinical notes. The 
form captures information on: (1) demo-
graphics (age, gender and ethnicity); (2) how 
and where the injury occurred; (3) injuries 
sustained; and (4) processes of care. 

Waikato Hospital is a provisional level 
1 trauma centre, and one of fi ve hospitals 
in the region that contribute data to the 
Registry. Waikato District Health Board 
(DHB) serves a population of almost 400,000 
people, 84,900 (23%) of whom are Māori.18 
Waikato Hospital provides tertiary services 
for the Midland region comprising fi ve DHBs 
(Waikato, Bay of Plenty, Lakes, Tairawhiti 
and Taranaki). 

Establishing processes to ensure that 
high-quality ethnicity data are captured by 

Figure 1: The New Zealand Census 2013 ethnicity 
question.

Source: Ministry of Health; Ethnicity Data Protocols.12
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the Registry is an important foundational 
step as the service begins to analyse and 
report on the rich data resource, enabling a 
confi dent assessment of inequities in trauma 
incidence and care. This important work 
will serve as a foundation for the devel-
opment, implementation and monitoring 
of a range of interventions to contribute 
towards improving Māori health and 
achieving equity in trauma care, as well as 
improving the trauma pathway for all.

The aim of this study was to assess the 
accuracy of ethnicity data in Trauma Registry 
records in Waikato Hospital using the 
interim Hospital Ethnicity Data Audit Toolkit. 
A secondary aim was to audit the quality 
of ethnicity data captured by the Waikato 
Hospital patient management system.

Method
The study used methods described in 

‘Stage 4’ of the draft ‘Hospital Ethnicity Data 
Audit Toolkit 2014’. The audit team were 
granted permission by Dr Donna Cormack, 
the designer of the toolkit, to use the draft 
hospital Toolkit as part of their audit. During 
a three-month period in 2015, consecutive 
adult (16 years of age and older) trauma 
patients admitted to Waikato Hospital and 
recorded in the Waikato Trauma Registry 
were invited to take part in the study until 
a sample of 100 patients was achieved. A 
sample size of 100 is recommended by the 
Toolkit guideline as an initial step to assess 
major issues with ethnicity data quality. All 
participants participated while they were 
still in hospital and provided informed 
consent. A single researcher, of self-iden-
tifi ed New Zealand European ethnicity, 
approached and interviewed all patients, 
provided information about the study and 
obtained written informed consent to take 
part in the study. The researcher was blind 
to the ethnicity coding for the patient in 
the Trauma Registry and hospital patient 
management database. 

At the time of the study the registry had 
space for only one ethnicity to be recorded, 
however this was increased to two spaces 
in June 2015. The minimum requirements 
in the Ministry of Health’s current Ethnicity 
Data Protocols are for up to three ethnicities 
to be recorded for each person.12

Each participant was shown a question-
naire containing the New Zealand Census 
2013 question “Which ethnic group do you 
belong to? Mark the space or spaces that 
apply to you.” (Figure 1). The participant 
then indicated their self-identifi ed ethnicity 
by ticking the relevant option(s). If they 
selected the ‘Other’ category, they were 
prompted to specify the other ethnic group(s) 
they identifi ed with. Information was also 
collected on age, gender and circumstances 
of injury. Information on the patient’s 
ethnic group(s) as recorded in the electronic 
hospital patient management database and 
Trauma Registry data collection paper form 
was subsequently collected and recorded by 
the research assistant. 

Ethical approval for the study was 
obtained from the University of Auckland 
Human Participants Ethics Committee 
(Reference: 010706) and the Waikato 
Hospital Māori Research Review Committee 
(Reference: RD014118).

Analysis
Information on participants’ self-iden-

tifi ed ethnic group(s) recorded on the audit 
form was compared with the ethnicity 
data recorded on the paper-based Trauma 
Registry forms as well as those recorded in 
the hospital patient management database. 
Most ethnicity data from the hospital patient 
management database was sourced from a 
computer database, with paper records only 
checked when accessible. All comparisons 
were made with the ethnicity recorded on 
the date of admission.

Using the method recommended in the 
interim Hospital Ethnicity Data Audit 
Toolkit, a match was determined when 
either the hospital patient management 
database or the Trauma Registry form 
listed the same ethnicity/ies as the self-iden-
tifi ed ethnicity audit form. Partial matches 
occurred when some, but not all ethnicities 
matched, and a total mismatch was when 
none of the persons self-identifi ed ethnic-
ities or their only ethnicity was not recorded 
on the comparison form (Table 1). Using 
this method, matches, partial matches and 
total mismatches were calculated across 
the records for all 100 participants. Data 
were prioritised according to the Ministry of 
Health Ethnicity Data Protocols.12 
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Data were analysed in Microsoft Excel 
and SPSS to generate descriptive statistics. 
Chi-square tests were used to detect any 
signifi cant differences between cohorts in 
terms of concordance between self-iden-
tifi ed ethnicity and either the hospital 
patient management database, or the 
trauma record. Effect sizes (the magnitude 
of the difference between the two groups) 
was calculated using Cramer’s V/phi. 

Results
Of the 102 patients invited to take part in 

the study during the three-month period, 
100 (98%) agreed to participate. More 
than half self-identifi ed as New Zealand 
European (n=57/100), and 29% self-identifi ed 
as Māori (Table 2). Most (n=18/29) self-iden-
tifi ed Māori reported multiple ethnic groups 
compared to 4% of non-Māori (n=3/71).

Of the 29 people who self-identifi ed as 
Māori, 23 were classifi ed as Māori in the 
Trauma Registry and 24 in the hospital 
patient management database. Six of those 
who self-identifi ed as Māori were recorded 
as New Zealand European in the Trauma 
Registry, and of these, fi ve were also recorded 
as New Zealand European on the hospital 
patient management database. Hence the 
Māori undercount was 21% for the Trauma 
Registry and 17% for the hospital patient 
management database. Four of these indi-
viduals self-identifi ed with multiple ethnic 
groups while two self-identifi ed as Māori 
only. One patient who self-identifi ed as New 
Zealand European was recorded as Māori 
in both the hospital patient management 
database and in the Trauma registry. Those 
who self-identifi ed as Māori were more likely 
to be undercounted in the Trauma Registry 
than non-Māori participants. (Table 3).

Table 1: Example of classifi cation of match, partial match and total mismatch data.

Self-identified ethnicity 
from audit form

Ethnicity on administrative 
record

Patient 1 Māori Māori Match

Patient 2 Māori/NZE Māori Partial match

Patient 3 Māori NZE Total mismatch

Table 2: Proportion of trauma patients interviewed who self-identifi ed with more than one ethnic group. 

Self-identified ethnicity (coded to level 2# and 
not prioritised)

 Total 
(n=120)†

More than one ethnic group 
reported 

New Zealand European/Pākehā 72 15/72 

Māori 29 18/29 

Samoan 4 3/4 

Cook Island Māori 4 4/4 

Chinese 1 0/1 

Other European 7 1/7 

Tokelauan 1 0/1 

Other Pacific peoples 1 0/1 

South East Asian 1 0/1 

#Ethnic group code description for level 2; Māori, Tokelauan, Fijian, Niuean, Tongan, Cook Island Māori, Samoan, 
Other Pacific Island, Pacific Island NFD*, South East Asian, Indian, Chinese, Other Asian, Asian NFD, Latin American/
Hispanic, African, Middle Eastern, Other, Other European, European NFD, NZ European. *Not Further Defined.

†Note n= >100 because some people self-identified as having more than one ethnicity and are reported in each group 
they identified with. 
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For those who self-identifi ed as Māori 
(either as Māori only or as Māori plus at least 
one other ethnicity), the percentage concor-
dance between the three records showed 
a 24% agreement between self-identifi ed 
ethnicity versus the ethnicity recorded in the 
Trauma Registry form, and a 41% agreement 
with ethnicity recorded in the hospital 
patient management database (Figure 
2). The equivalent for the New Zealand 
European cohort was 97% and 86%, respec-
tively. Concordance was higher for those 
who self-identifi ed as Māori only, as opposed 
to those who self-identifi ed as Māori plus at 
least one other ethnicity (Table 4).

When data were prioritised, partial 
matches of self-identifi ed ethnicity (ie, 

where some but not all ethnicities matched) 
with the Trauma Registry form and the 
hospital patient management database for 
those identifying as Māori were 72% and 
48%, respectively (Figure 2). The propor-
tions for New Zealand European were 97% 
and 86%, respectively. In the majority of 
cases, partial matches were associated 
with multiple self-identifi ed ethnicities not 
being recorded in either the hospital patient 
management database or the Trauma 
Registry form. Total mismatch rates were 
greater between self-identifi ed ethnicity and 
the hospital patient management database 
(Māori 10%; New Zealand European 14%) 
than the Trauma Registry form for both 
groups (3% each) (Figure 2).

Table 3: Total Māori (everyone who identifi ed as Māori) and Non-Māori (coded to level 2), where 
self-identifi ed ethnicity was different to recorded ethnicity (undercount).

  Self-identified 
Māori (n=29)

Self-identified Non-
Māori (n=71)

 p

Hospital patient management database 5 (17%) 10 (14%) .414

Trauma Registry 6 (21%) 3 (4%) .029

Figure 2: Comparison of self-reported ethnicity with the hospital patient management database and 
Trauma Registry form for prioritised patients.
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Signifi cant differences for the prioritised 
data between the Māori and non-Māori 
cohorts were found for both the self-iden-
tifi ed ethnicity compared with the hospital 
patient management database (χ2 (2, 
100)=28.643, p<.001), with a large effect 
size (φ=0.54); as well as the self-identifi ed 
ethnicity compared with the Trauma 
Registry form (χ2 (2, 100)=49.752, p<.001), 
also with a large effect size (φ=0.71).

The hospital patient management 
database compared with the Trauma 
Registry form recorded ethnicity showed 
signifi cant differences between the cohorts 
(χ2 (2, 100)=8.974, p=.011), however the effect 
size was moderate (φ=0.30).

Discussion 
To our knowledge this is the fi rst published 

investigation of the accuracy of ethnicity 
data in both a trauma registry and a patient 
management database in New Zealand. By 
comparing patients’ self-identifi ed ethnicity 
with their ethnicity recorded on adminis-
trative records, we found that one-fi fth (21%), 
and one-quarter (24%) of trauma patients 
who self-identifi ed as Māori were classifi ed 
as New Zealand European in the Trauma 
Registry and hospital patient management 
database, respectively. We found a high 

degree of undercount and mismatch for 
Māori but not for non-Māori patients. 

The signifi cant undercount of people 
of Māori ethnicity found for the hospital 
patient management system could be 
refl ective of ethnicity capture quality issues 
nationally. Ethnicity data quality issues at 
the DHB level also have fl ow-on impacts for 
national collections, as DHBs upload their 
local data to national databases such as the 
National Minimum Dataset (NMDS). As well 
as providing important information on ineq-
uities in access and quality of care, hospital 
data is the basis for calculating the incidence 
of major causes of illness such as cardio-
vascular disease, renal failure and mental 
illness. National prioritisation and planning 
for future health budgeting is based on 
consideration of such data, hence the need 
for high-quality ethnicity data. The analysis, 
reporting and interpretation of Trauma 
Registry and national morbidity data need 
to take into consideration the large under-
counts of Māori found in this audit.

For the Trauma Registry and Waikato 
Hospital patient management database, the 
Māori undercount means that the Māori 
incidence of trauma is underestimated. In 
addition, inequities along the trauma care 
pathway and inequities in outcomes from 

Table 4: Comparison of patients’ ethnicity across three sources. 

Match
n

Partial match
n

Total mismatch
n

Self-identified ethnicity vs Trauma Registry form

Māori only 7/11 3/11 1/11

Māori and at least one other ethnicity 0/18 18/18 0/18

Non-Māori 65/71 4/71 2/71

Self-identified ethnicity vs hospital patient management database 

Māori 7/11 2/11 2/11

Māori and at least one other ethnicity 5/18 12/18 1/18

Non-Māori 57/71 3/71 10/71

Trauma form vs hospital patient management database 

Māori 9/11 1/11 1/11

Māori and at least one other ethnicity# 12/18 5/18 1/18

Non-Māori 62/71 2/71 7/71

#12 patients who were identified as Māori on the Trauma Registry form also had another ethnicity listed on the 
Trauma Registry form.
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trauma care are not able to be measured 
accurately for Māori. Interventions to elim-
inate inequities in care are less likely to be 
developed if inequities are not fi rst iden-
tifi ed—resulting in a loss of potential health 
gain from improvements to the trauma care 
pathway and in trauma prevention, espe-
cially for Māori. 

Over 80% of those who were documented 
as Māori in the Trauma Registry were 
also documented as Māori on the hospital 
patient management database. However, 
as we have illustrated, ethnicity recorded 
on both databases had a very low concor-
dance with patients’ self-identifi ed ethnicity 
for those self-identifying as Māori. Partial 
matches occurred far more frequently in the 
Māori cohort.

There was 21% concordance with Trauma 
Registry ethnicity for those who self-iden-
tifi ed as Māori—with much of this likely due 
to only one ethnicity being captured on the 
Trauma Registry form. The partial mismatch 
rate of over 70% for self-identifi ed Māori 
against the Trauma Registry is likely to be 
due to the same issue. Total mismatch rates 
(for those who self-identifi ed as Māori), were 
lower in the Trauma Registry (3%) than 
the hospital patient management database 
(10%). This could be because trauma staff 
ask patients the ethnicity question directly. 

In an effort to adjust for undercounting of 
Māori data, methods have been developed 
to account for undercount and improve 
estimates. One approach is the ‘ever-Māori’ 
method where multiple data entry points 
are compared for an individual person who 
is then recorded as Māori if they had been 
classifi ed as Māori in any of the matched 
databases.19,20 However, these methods 
require additional time and expertise and 
do not improve the quality of ethnicity data 
at source. It is more effi  cient and sustainable 
to improve the quality of data at the point of 
collection and recording than to retrospec-
tively apply adjusters to improve estimates.21

This study lacked suffi  cient power to 
examine the three levels of ethnicity 
matching independently (match, partial 
match and total mismatch). The sample 
size was based on the toolkit guidelines 
and designed to identify major issues with 
quality as a fi rst step, rather than aiming 

to get statistically signifi cant results. This 
audit suggests the likelihood of substantial 
and systematic errors in ethnicity classifi -
cation in the databases studied. The extent 
to which these issues are mirrored in other 
health databases deserves scrutiny. We 
recommend that the best use of resources 
would be to train staff, put in place stan-
dardised policies and practices around data 
collection and conducting future audits to 
see if quality has improved.

In the majority of calculations, non-Māori 
was used as a comparator with Māori 
instead of NZE. This is because of an 
interest in understanding the quality of 
data for Māori given the known patterns 
of health need and inequity. As Māori in 
this study often self-identifi ed with more 
than one ethnic group in addition to Māori, 
non-Māori provided a non-overlapping 
comparator group. The small numbers 
of groups other than Māori and NZE 
constrained our ability to look in detail 
at undercounts for other ethnic groups. 
However, the identifi cation of systemic 
issues with ethnicity data quality will likely 
have positive impacts for the quality of data 
for other ethnic groups as well.

The interim Hospital Ethnicity Data 
Toolkit includes a four-stage audit process; 
however, this study was limited to auditing 
the quality of ethnicity data and did not 
include an audit of the process and quality 
of systems for ethnicity data collection, 
recording and output, or of staff levels of 
knowledge and training. The audit team 
found the Audit Toolkit easy to under-
stand and the method simple to follow. 
Data sources reviewed were complete and 
because many patients were very unwell, 
with many having suffered life threatening 
injuries, the 98% response rate was higher 
than expected. 

This study has implications for the analysis 
of retrospective data and also for ongoing 
ethnicity data collection systems and future 
analyses. It also speaks to the need for 
regular ethnicity data audits and embedding 
of the Ministry of Health’s Ethnicity Data 
Protocol in policy and practice.12 Given the 
recent release of updated protocols, there 
is a current opportunity to improve future 
ethnicity data quality by fully implementing 
the revised protocols.

ARTICLE



28 NZMJ 5 October 2018, Vol 131 No 1483
ISSN 1175-8716                 © NZMA
www.nzma.org.nz/journal

Competing interests:
Dr Cormack reports grants from the Ministry of Health during the conduct of the study.

Author information:
Nina Scott, Public Health Physician, Waikato District Health Board, Hamilton; 

Helen Clark, Medical Education Offi  cer, Clinical Education and Training Unit; Waikato 
District Health Board, Hamilton; Bridget Kool, Senior Lecturer (Epidemiology and Biostatics), 

School of Population Health, The University of Auckland, Auckland; 
Shanthi Ameratunga, Professor of Epidemiology, School of Population Health, The University 

of Auckland, Auckland; Grant Christey, Trauma Director, Waikato District Health Board, 
Hamilton; Donna Cormack, Senior Lecturer, Te Kupenga Hauora Māori, Faculty of Medical 

and Health Sciences, The University of Auckland, Auckland. 
Corresponding author: 

Nina Scott, Waikato Hospital, Pembroke Street, Private Bag 3200, Hamilton 3240.
nina.scott@waikatodhb.health.nz

URL:
http://www.nzma.org.nz/journal/read-the-journal/all-issues/2010-2019/2018/vol-131-no-1483-

5-october-2018/7708

Conclusions
This audit confi rms known problems with 

the use of non-standard ethnicity questions 
for data collection in the health sector and 
resulting poor-quality data. More partic-
ularly, the study also demonstrates the 
adverse differential impact of poor ethnicity 
data quality for Māori data. 

A fundamental prerequisite for achieving 
health equity is the ability to fi rst identify 
inequities in rates of death or disease, and 

the points of particular disease and care 
pathway where inequities occur. High-
quality ethnicity data are also needed 
so that progress towards (or away from) 
equity goals can be closely monitored and 
reported.22 This study has demonstrated that 
there is an urgent need for quality collecting, 
monitoring and reporting of ethnicity data 
in order to hold health systems accountable 
for current health inequities and to guide 
efforts to implement the necessary steps for 
achieving equity.
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New Zealanders’ 
experiences and pathways to 
a diagnosis of bowel cancer: 
a cross-sectional descriptive 

study of a younger cohort
Zoe Windner, Sue Crengle, Brandon de Graaf, Ari Samaranayaka, 

Sarah Derrett

Colorectal cancer (CRC) is a signifi cant 
contributor to morbidity and mortality 
in Aotearoa/New Zealand, comprising 

the second-greatest subset of cancer reg-
istrations and deaths in 2013.1 Diagnosis 
can be complex and many patients present 
acutely.2 Existing research found 34% of 
New Zealanders with colon cancer fi rst 
present to an emergency department (ED).3 
Late-stage diagnoses are overrepresented in 
New Zealand; 24% of colon cancers in New 
Zealand are metastatic,3 compared with 19% 
and 17% in Australia and the UK respective-
ly, despite the countries having comparable 
healthcare systems.4 New Zealand’s later 
staging at CRC diagnosis predicts poor out-
comes, particularly for Māori.5

Diagnostic delay is implicated in this 
later staging, but research evidence is 
confl icting.6,7 Aggressive disease often 
muddles the relationship by producing more 
concerning symptoms, encouraging earlier 
presentation.8 However, it is known that 
those diagnosed while asymptomatic tend to 
have better prognoses.9 Delay is also known 
to cause psychological distress, further 
infl uencing outcomes.10,11 To assess delay, the 
Model of Pathways to Treatment provides 
an analytic framework, dividing the process 
into relevant intervals: symptom appraisal 
(internal to the patient), healthcare-seeking 
(external to the patient) and diagnosis.12 
Holistic evidence is limited, but patient, 
care and disease factors appear consistently 

ABSTRACT 
AIMS: To understand colorectal cancer (CRC) symptoms experienced by Aotearoa/New Zealand patients 
and to describe patient-experienced pathways and factors which may be associated with delayed diagnosis. 

METHODS: Ninety-eight patients diagnosed with CRC, recruited via a national charity, completed a 
questionnaire. Questions included demographics, symptoms, help-seeking and diagnostic pathways 
followed. 

RESULTS: Of 98 participants, 72 (73%) were aged under 60 years; most were symptomatic (n=93, 95%) and 
first discussed symptoms with someone who was not a healthcare professional (HCP) (n=71, 79%). The first 
HCP approached was usually a general practitioner (n=81, 83%). Symptom-to-diagnosis interval (SDI) was 
o� en six months or more (n=52, 56%) among our younger cohort. Delay was more likely if patients were 
younger (P=0.05), without a tertiary qualification (P=0.03), reported a poor/neutral experience at their first 
related HCP appointment (P=0.02), or were diagnosed in the public sector (P=0.01). 

CONCLUSIONS: Few patients initially suspected bowel cancer or reported embarrassment seeking care; 
those who did were most likely to experience changes in bowel habit or bleeding. Our study is small, and 
not representative of all those diagnosed with CRC in New Zealand; yet it provides important first insights 
into patients’ diagnostic experiences.
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infl uential.13 Delays appears multifactorial 
and patient-centred, with attempts to 
rationalise symptoms and reluctance to seek 
care among diagnostic barriers identifi ed in 
other countries.19,20

With the introduction of a nationwide 
bowel screening programme targeting those 
aged 60–74 years, New Zealand’s diagnostic 
process is in a state of change; currently 7 of 
20 district health board regions are partici-
pating in the programme.14,15 Understanding 
the present nature of diagnostic facilitators 
and barriers is potentially useful in under-
standing the future impact of this screening 
programme. Additionally, the screening 
programme excludes those under 60 years 
of age; 21% of those diagnosed with CRC 
each year.1 Understanding diagnostic facil-
itators and barriers, from the perspective 
of the patient, may help ensure diagnostic 
pathways are as effective and effi  cient as 
possible.

In New Zealand, existing research begins 
at referral, usually by a general practitioner 
(GP). This identifi es the most signifi cant 
period in the diagnostic pathway as the 
time from referral from the GP to the fi rst 
assessment by a specialist (FSA).16 However, 
specifi c events preceding the FSA have 
not yet been explored in New Zealand. 
Australian studies have focused on the 
perspectives of healthcare professionals 
(HCP).17,18 While research has broadened 
knowledge about diagnostic facilitators, 
like age and pain,17 research examining the 
patient perspective and experience of the 
diagnostic pathway is currently absent in 
New Zealand. 

The overall aim of this research is to 
describe and begin to understand the expe-
riences of patients diagnosed with CRC in 
Aotearoa/New Zealand. Specifi cally, our 
objectives are to:

1. Describe the characteristics of partic-
ipants diagnosed with CRC in our 
sample.

2. Describe their pathways to diag-
nosis, their points of contact with the 
healthcare system and the patient 
experience at each of these points.

3. Understand the experience of specifi c 
symptoms and the role of symptoms 
in the diagnostic pathway.

4. Begin to understand factors which 
may infl uence the diagnostic pathway 
and any delays in diagnosis.

Methods
A comprehensive cross-sectional 

questionnaire was designed for online 
administration using LimeSurvey.21 Invita-
tions were placed on two Facebook groups 
run by national patient and family charity, 
Bowel Cancer New Zealand (BCNZ). Invita-
tions were also posted on the BCNZ website 
and newsletter. These were followed by a 
newspaper article.22 All interested potential 
participants were screened. Eligible partic-
ipants were patients diagnosed in New 
Zealand, or their immediate support people, 
and aged over 18 years. The paper analyses 
responses from patients only. 

The questionnaire included questions 
on demographics, CRC characteristics, 
help-seeking behaviours and the diag-
nostic pathway. Demographic information 
collected included age, gender, ethnicity, 
region of residence, education, family 
history of CRC, usual healthcare contacts 
(prior to diagnosis) and health insurance 
status. Ethnicity options were derived from 
Ministry of Health guidelines and level one 
prioritisation was used for analysis.23 Patient 
residential regions were grouped into 
Ministry of Health Cancer Networks.3

All patients were asked the year in which 
they were diagnosed, and this was catego-
rised for analysis (grouped as 0–5 years, 
6–10 years, or 11 or more years ago). 
All were also asked to report the site of 
their primary tumour as in the colon or 
rectum, their CRC stage at diagnosis, and 
the healthcare sector (public or private) in 
which the diagnosis was made.

Symptoms were assessed using multi-
ple-choice checklists with free-format fi elds. 
Facilitators of, and barriers to, seeking help 
were recorded in the same way. Symptom 
concern was assessed on a visual analogue 
scale from 1 (not at all worrying) to 5 
(extremely worrying). Symptom-to-diagnosis 
interval (SDI) was recorded for symptomatic 
patients. This was free-format and checked 
against the separate pathway timeline. SDI 
was then classifi ed as less than six months, 
or six months or more. 

Pathway questions incorporated patient 
experience factors from the New Zealand 
Health Survey and known obstacles to early 
cancer diagnosis.20,24–26 All respondents 
were asked a cycling set of questions on the 
patient pathway: the type of HCP, the patient 
experience and the HCP response; the cycle 
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was repeated until diagnosis was reached. 
Patient experience questions were derived 
from the New Zealand Health Survey.24 Two 
of the six question themes were covered as 
follows: “At this time, how good was this 
person at listening to you?” and “At this 
time, how good was this person at taking 
your problems seriously?”. These employed 
a fi ve-point Likert-like scale for responses: 
‘very good’, ‘good’, ‘neither good nor bad’, 
‘poor’ or ‘very poor’. A ‘good experience’ 
required responses to both questions to be 
‘very good’ or ‘good’. 

Data was checked for inconsistencies 
and duplicates, and analysed with Stata, 
version 15.1.27 Characteristics associated 
with delay in diagnosis were investigated 
using the Chi-squared test, Fisher’s exact 
test, and univariate and multivariate logistic 
regression.

Results
Sociodemographic information for the 98 

patients is shown in Table 1. Our sample was 
younger, with more females than the popu-
lation diagnosed with CRC in New Zealand.1

Table 2 presents factors relating to our 
participants’ diagnoses, symptoms and care. 
Most were diagnosed recently (within the 
last fi ve years) after experiencing symptoms, 
and fi rst sought care for these symptoms 
from a GP.

Most patients (n=72, 73%) reported more 
than one symptom and several symptom 
combinations appeared important. Of those 
experiencing altered bowel habit, 35 (67%) 
also reported rectal bleeding; 17 (74%) of 
those reporting anaemia or iron defi ciency 
also reported low energy; and 8 (80%) of 
those experiencing unexplained weight loss 
also reported abdominal pain. The most 
common trigger symptom (immediately 
preceding the fi rst HCP contact) was rectal 
bleeding (n=27, 28%).

Symptom concern was greatest for a 
palpable mass, where the mean level of 
concern was 4.5 on the fi ve-point scale. 
Symptom concern was least for anaemia or 
iron defi ciency and low energy, where the 
mean level was 3.1 on the fi ve-point scale.

The most common facilitator of health-
care-seeking behaviours was worry about 

Table 1: Sociodemographic characteristics of study participants.

Characteristics n (%)

Age at diagnosis

39 years or younger
40–49 years
50–59 years
60–69 years
70 years or older
Missing

17 (17)
24 (24)
31 (32)
18 (18)
6 (6)
2 (2)

Gender

Female
Male
Missing

76 (78)
21 (21)
1 (1)

Ethnicity

New Zealand European/Pākehā
Māori
Other

83 (85)
8 (8)
7 (7)

Region by Ministry of Health Cancer Network3

Northern (Northland, Auckland)
Midland (Waikato, Lakes, Bay of Plenty, Gisborne)
Central (Taranaki, Manawatu, Hawke’s Bay, Wellington)
Southern (South Island)

23 (23)
13 (13)
23 (23)
39 (40)
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Table 2: Cancer and care characteristics reported by study participants.

Characteristics n (%)

Time of diagnosis

0–5 years ago (2013–2018)
6–10 years ago (2008–2012)
11 or more years ago (2007 or earlier)
Tumour site:
Colon
Rectum
Unsure
Stage at diagnosis:
I
II
III
IV
Unsure

76 (78)
10 (10)
12 (12)

57 (58)
37 (38)
4 (4)

17 (17)
26 (27)
45 (46)
8 (8)
2 (2)

Symptomatic  93 (95)

Symptoms

(multiple symptoms possible; does not add to 100%)
Change in bowel habit
Rectal bleeding
Abdominal pain
Unexplained weight loss
Low energy
Anaemia or iron deficiency

52 (53)
55 (56)
39 (40)
10 (10)
40 (41)
23 (24)

Factors encouraging healthcare-seeking

(multiple responses possible; does not add to 100%)
Worried about symptoms; unsure what they could represent
Worried about symptoms; suspecting bowel cancer
Worried about symptoms; suspecting another disorder
Acute exacerbation of symptoms
Routine medical appointment
Family or personal medical history

59 (60)
17 (17)
27 (28)
12 (12)
16 (16)
13 (13)

Barriers to healthcare-seeking

(multiple responses possible; does not add to 100%)
Acceptable explanation for symptoms
Waiting for symptoms to resolve without intervention
Found symptoms embarrassing or private
Lack of access
Sought care immediately; no barriers reported

41 (42)
27 (28)
12 (12)
3 (3)
25 (26)

First HCP contacted

General practitioner
Emergency department
Other

81 (83)
10 (10)
7 (7)

HCP visits before first specialist appointment (FSA)

0–1
2–3 
4 or more
Missing

53 (54)
27 (28)
6 (6)
12 (12)
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symptoms, although most participants 
reported not knowing what their symptoms 
could represent. The most common barrier 
to healthcare-seeking behaviours was 
providing an alternative explanation for 
symptoms experienced. Encouragingly, few 
reported embarrassment about symptoms, 
but most who did were experiencing an 
altered bowel habit (n=10, 26%) or rectal 
bleeding (n=11, 27%).

Most patients fi rst approached someone 
who was not a HCP (n=62, 77%) and the fi rst 
HCP approached was the GP in most cases. 
For 17 (17%) patients, the reported pathways 
to diagnosis were incomplete or unclear. 
The remaining 81 (83%) patients reported 
a clear and complete pathway to diagnosis 
and these are shown in Figure 1, where the 
area of each circle is proportional to the 
number of patients at each step. This fi gure 
has been simplifi ed so that only pathways 
followed by two or more patients (total n=55, 
56%) have been shown. Where additional 
steps to diagnosis have been omitted, as in 
the remaining 26 cases, this is shown with a 
dotted line. 

The most common pathway shown is 
linear—patients fi rst approached a non-HCP, 
then a GP, then a specialist, where they 

received their diagnosis. However, less 
direct pathways are also present, with 
repeated visits to one provider.

Twenty-three (25%) patients reported 
an SDI of less than three months, 41 (44%) 
less than six months and 66 (71%) less than 
12 months. Table 3 reports associations 
between patient-reported characteristics 
and SDI.20,25,26 It appears that younger age, 
less formal education, poor/neutral fi rst 
healthcare experience, higher number of 
visits and diagnosis in the public healthcare 
sector are associated with longer SDI.

With one exception, there were no signif-
icant changes in any of the associations 
presented in Table 3 after adjusting for age 
using multivariable logistic regression. The 
exception is the signifi cance of the patient 
experience at the fi rst HCP appointment, 
which moved to P=0.06 after adjustment.

Age was also classifi ed as in the new 
screening programme, where those eligible 
are aged between 60 and 74 years.14 Those 
inside this age group (aged 60–74 years) were 
less likely to experience delay (n=8, 38% with 
SDI six months or longer) than those outside 
this age group (aged <60 or >74 years), where 
48 (67%) reported delay (P=0.02). 

Figure 1: Pathway map showing the patient-reported diagnostic process (circle area proportional to n).
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Table 3: Patient characteristics according to patient-reported symptom-to-diagnosis interval (SDI).

Patient characteristics SDI less 
than six 
months
n (%)*

SDI of six 
months or 
longer
n (%)*

OR (95% CI)** P value**

Age

<50 years
50–59 years
60 years or older

13 (32)
11 (27)
15 (37)

28 (49)
20 (35)
9 (16)

1.00
0.84 (0.31–2.26)
0.28 (0.10–0.80)

0.05

Ethnicity

NZ European / Pākehā
Māori
Other

36 (88)
1 (2)
4 (10)

47 (82)
7 (12)
3 (5)

1.00
5.36 (0.63–45.56)
0.57 (0.12–2.73)

0.23

Any tertiary qualification
No tertiary qualification

34 (83)
6 (15)

37 (65)
20 (35)

1.00
3.06 (1.10–8.53)

0.03

No family history of CRC
Any family history of CRC

26 (63)
15 (37)

36 (63)
21 (37)

1.00
1.01 (0.44–2.33)

0.98

Tumour site

Colon
Rectum
Unsure

26 (67)
13 (33)
2 (5)

31 (56)
24 (44)
2 (4)

1.00
0.84 (0.11–6.37)

0.57

Stage at diagnosis

I or II
III or IV
Unsure

20 (49)
21 (51)
0 (0)

23 (42)
32 (58)
2 (4)

1.00
1.33 (0.59–2.99)

0.50

Asymptomatic
1 symptom
>1 symptom

1 (2)
20 (49)
20 (49)

4 (7)
20 (35)
33 (58)

4.80 (0.48–47.68)
1.00
2.07 (0.87–4.91)

0.16

No intermittent symptoms
Any intermittent symptom

17 (41)
23 (56)

14 (25)
39 (68)

1.00
1.70 (0.74–3.90)

0.21

Good experience at first HCP appointment
Poor or neutral experience at first HCP 
appointment

36 (88)
5 (12)

33 (58)
24 (42)

1.00
3.70 (1.25–10.96)

0.02

<3 HCP visits before diagnosis
3 or more HCP visits before diagnosis

25 (61)
12 (29)

21 (37)
28 (49)

1.00
2.78 (1.14–6.77)

0.02

No healthcare insurance
Healthcare insurance

19 (46)
19 (46)

30 (53)
22 (39)

1.00
0.73 (0.30–1.70)

0.47

Diagnosed in the private system
Diagnosed in the public system

18 (44)
19 (46)

12 (21)
40 (70)

1.00
3.16 (1.27–7.86)

0.01

*Do not always sum to 100% because of missing values.
**Excludes missing responses. P-values refer to the association between the outcome and whole variable and were 
obtained using univariate logistic regression with SDI of six months or more as the outcome.
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Discussion
This study appears to be the fi rst to 

present patient perspectives of the pathway 
to a diagnosis of CRC in New Zealand. The 
majority of patients sought care for general 
symptom worry. While few suspected bowel 
cancer, those who did were most likely to be 
experiencing a change in bowel habit, rectal 
bleeding or both. Paradoxically, patients 
with these symptoms were also most likely 
to feel embarrassed about their symptoms. 
While this did not appear to infl uence delay 
(overall or in healthcare-seeking), these are 
important perspectives to focus on in public 
and HCP awareness programmes.

Most patients fi rst sought the opinion of a 
non-HCP (usually a partner or friend) before 
turning to their GP. Non-specifi c symptom 
concern appears to be the most important 
facilitator of this step. Most visits in each 
patient’s pathway were with this GP. This 
puts a resourcing and accessibility target 
on primary care. Very few patients in our 
study were unable to access an FSA after 
consulting a GP. However, many reported 
considerable delay between referral and this 
scheduled FSA. In this time between referral 
and the scheduled FSA, many decided to 
seek other care (eg, through a GP or ED) 
because of their symptoms.

Delay was signifi cant in our sample. We 
found those ineligible for the new screening 
programme to be more likely to report 
delay; but in our sample, these people were 
nearly all younger than the age of entry 
to the bowel screening programme. Age is 
already built into procedural criteria.28 The 
new screening programme may further 
constrain the diagnostic resources available 
to this group, which may exacerbate this 
delay.29 Care is needed to ensure timely diag-
nosis for this screening-ineligible younger 
group, a signifi cant proportion of those diag-
nosed with CRC each year.1

Our study found those reporting a good 
experience at their fi rst appointment 
were less likely to report delay than those 
reporting a poor or neutral fi rst experience. 
However, the cause-and-effect nature of this 
relationship is unclear. It is possible that 
experiencing delay makes a patient more 
likely to report poor or neutral experiences 
and more research is needed to clarify this.

Those diagnosed in the publicly-funded 
healthcare system were more likely to report 
delay. However, delay does not appear to be 
associated with insurance status. Those in 
public care do not seem to seek care later, 
indicating the difference may lie in the care 
received or resources available in the public 
system. Regardless of insurance status, it is 
likely that socio-economic status is related 
to this fi nding—whereby wealthier New 
Zealanders are able to afford to pay for 
private healthcare services out-of-pocket to 
hasten diagnosis (eg, private colonoscopy 
or CT colonography) and poorer New 
Zealanders do not have such access, leading 
to inequities. While it is beyond the scope of 
this descriptive study to explore this further, 
this warrants further investigation in New 
Zealand.30 More research is also required 
into the relationship between ethnicity and 
delay, particularly in Māori. Our study indi-
cates a tendency towards diagnostic delay 
for Māori, but our sample size is under-
powered to determine the strength of this 
association. Similarly, and importantly, there 
is also a tendency towards delay for patients 
experiencing intermittent symptoms. 
Future, larger studies should investigate 
this, because any such relationships are 
identifi ed this would be important for public 
awareness programmes and planning.

The primary limitation in this descriptive 
study is our sampling. Our sample was 
younger, with more females and fewer 
metastatic cases than the population diag-
nosed with CRC in New Zealand.1 This 
introduces potential confounders, the effects 
of which are unknown. Given that our 
participants are not representative of the 
New Zealand population diagnosed with 
CRC, it is important for further studies with 
larger, more representative samples to be 
undertaken. We also relied on self-reported 
data, which we could not verify against 
routinely collected data sources. Several 
relationships, such as those between SDI and 
ethnicity or symptom intermittency, did not 
reach statistical signifi cance in our sample 
but appear worthy of investigation in future 
studies.

Despite these limitations, we have 
contributed fi rst insights into the patient 
perspective of the pathway to diagnosis for 
a major cancer in Aotearoa/New Zealand. 
Our fi ndings are potentially relevant for 
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three main groups: the general population, 
HCPs and policymakers. Firstly, for indi-
viduals in the general population, although 
symptoms were the primary driver of 
healthcare-seeking, attribution of non-spe-
cifi c symptoms to a serious cause was 
uncommon in our sample. This suggests that 
greater awareness of common symptoms 
may be required, which can direct future 
education initiatives. It is also possible 
that awareness about the importance of 
reporting intermittent symptoms to HCPs 
is also a useful focus for public awareness 
campaigns. Secondly, for HCPs, we have 

confi rmed general practice as an important 
source of care in the diagnostic pathway. 
Delays in diagnosis appear prevalent, and 
several groups appear to be at particular 
risk. Careful attention must be paid to 
Māori, those aged <60 years and those with 
less formal education. Finally, for policy-
makers, we have provided fi rst insights into 
the patient pathway and have suggested 
areas worthy of investigation in future 
studies. Associations between delayed diag-
nosis and publicly funded care in particular 
ought to be investigated further. 
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Alcohol-related emergency 
department attendances 

a� er the introduction of the 
Sale and Supply of Alcohol 

Act 2012
Kate Ford, James Foulds, Oliver Coleman, Michael Ardagh, Scott Pearson, 

Nicolas Droste, Giles Newton-Howes, J Douglas Sellman

The harm arising from acute alcohol 
intoxication is a signifi cant economic 
and public health problem in New 

Zealand1 and worldwide.2 A marker for 
this burden of morbidity is alcohol-related 
emergency department (ED) presentations, 
especially those due to injuries incurred 
after drinking.3

From a public health perspective, 
prevention of harms arising from acute 
alcohol intoxication is diffi  cult. One reason 
for this is that while the density, location 
and type of alcohol outlets infl uence alcohol 
availability and therefore alcohol-related 
harm,4 efforts to regulate availability often 
encounter opposition from organisations 
who profi t from the sale of alcohol.5

In 2010, a New Zealand Law Commission 
report into alcohol-related harm was 
published.6 Shortly after its publication, 
The Sale and Supply of Alcohol Act 2012 
(“the Act”) came into effect. The Act was 
intended to provide a new legal framework 
for regulating the availability of alcohol 
in New Zealand. Its explicit objective, as 
stated in Section 4 of the Act, is that “the 
harm caused by the excessive or inappro-
priate consumption of alcohol should be 
minimised”.7 Although the Justice Minister 
at the time noted that the Act adopted 126 
of the 153 recommendations of the Law 
Commission report,8 many of these were 
changes were minor. The changes included 
setting default trading hours restricting 
on-licence premises from trading after 4am 

ABSTRACT
AIM: To measure changes in alcohol-related emergency department (ED) attendances a� er introduction of 
the Sale and Supply of Alcohol Act 2012.

METHODS: Cross-sectional survey of Christchurch ED attendees in three-week sampling periods in 2013 
and 2017. Participants had consumed alcohol within four hours, or their drinking had directly contributed 
to the attendance. The quantity of alcohol consumed and places of purchase and consumption for the 
index drinking episode were recorded.

RESULTS: From 2013 to 2017 there was a non-significant (p=.41) reduction in the proportion of ED 
attendees eligible for the study, from 253/3400 (7.4%) to 258/3721 (6.9%). Among participants (n=169 in 
2013, n=139 in 2017), liquor store purchasing increased from 41.7% in 2013 to 56.1% in 2017 (p<.01) but 
there was no significant change in quantity consumed in the index episode; last drink location; percentage 
of participants with an injury-related attendance; or pre-drinking. In both waves, most participants had 
purchased alcohol from o� -licence venues and consumed their last drink at a private location.

CONCLUSION: Alcohol-related ED attendances remained common a� er the Sale and Supply of Alcohol Act 
2012 was introduced, and they mainly occurred in people who sourced alcohol from o� -licence outlets and 
had their last drink at private locations. 
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and stopping off-licenses from opening 
before 7am. More substantive recommen-
dations of the Law Commission’s work, 
including greater regulation of alcohol 
marketing and pricing,9 were not imple-
mented. Provision for raising the alcohol 
purchase age was included in the original 
Bill, but this was defeated in a conscience 
vote and therefore was not incorporated 
into the Act.10 

A key part of the Act was a provision to 
allow territorial authorities to develop their 
own Local Alcohol Policies (LAPs). The Act 
was implemented in stages from December 
2012 onwards and subsequently, many local 
authorities attempted to introduce LAPs 
in their jurisdictions. In many cases these 
efforts met legal obstacles, particularly 
from the owners of supermarket chains and 
liquor stores.11 For example, a provisional 
LAP in Christchurch was developed in 2013 
but by late 2017 it still had not been intro-
duced.12 This provisional LAP was fi nally 
put on hold in 2018.13 Similar problems have 
been encountered in other regions, and it 
has recently been argued that the maximum 
trading hours provisions have been the only 
element of the Act that has signifi cantly 
altered the alcohol environment to date, 
because “the strength of LAPs has been 
muted by alcohol industry appeals”.14 

On this background, in a previous study 
conducted in late 2013 (prior to the provi-
sions of the Act coming into full effect) we 
reported on patterns of alcohol-related ED 
attendances in Christchurch as a proxy for 
harm related to acute intoxication.15,16 In 
the present study, we aimed to see whether 
patterns of alcohol-related ED attendances 
had changed since the Act was implemented. 

Method
Study design

Cross-sectional observational study of 
hospital ED attendances during three-week 
waves of data collection in 2013 and 2017. 

Setting 
Christchurch Hospital is a large teaching 

hospital and tertiary referral centre in the 
South Island of New Zealand. The hospital 
is the only major acute referral centre in a 
region with a population of approximately 
550,000. Christchurch Hospital has one of 
the busiest EDs in Australasia, with over 
100,000 attendances annually. 

Participants and data collection
Interviewers were four University of 

Otago students funded by summer student-
ships (two in 2013 and two in 2017). The fi rst 
wave of data collection spanned a 23-day 
period from 16 November to 8 December 
2013. The equivalent of two full weeks (42 
x 8-hour shifts) was sampled during that 
period. Shifts were non-randomly selected 
in order to mitigate effects of fatigue on 
the interviewers. However, shifts were 
scheduled to ensure equal numbers of shifts 
on each day of the week and at each time 
of day (midnight to 0800; 0800 to 1600; and 
1600 to midnight) were sampled. In the 
second wave, a further 42 x 8-hour shifts 
were sampled from 17 November to 9 
December 2017 using the same non-random 
sampling method, with the days and times 
sampled designed to correspond as closely 
as possible to those in the fi rst wave. For 
patients with two or more attendances 
within the study period, only the fi rst atten-
dance was considered. One public holiday 
weekend fell in each sampling period. At 
least two major public events associated 
with alcohol consumption occurred during 
both sampling periods, New Zealand Cup 
Day (a horse racing event) and “Crate Day” 
(an informal event promoted by a radio 
station, in which people are encouraged to 
socialise at private locations). 

The interviewers identifi ed all poten-
tially eligible participants among patients 
who attended the Christchurch Hospital ED 
within the sampling frame. To determine 
who was potentially eligible, interviewers 
attempted to talk to all ED attendees. For 
those patients who were not screened by 
the interviewers (for example because they 
were uncooperative, too unwell or had left 
the department), eligibility was determined 
by reviewing routinely-collected ED triage 
data. These data record alcohol consumption 
within four hours and the presence of an 
alcohol-related problem causing the presen-
tation, for all attendances. Uncooperative 
patients, those lacking capacity to consent 
for any other reason (eg, altered level of 
consciousness) and those who were too 
unwell to be interviewed (eg, requiring 
immediate surgery) were not considered for 
inclusion. Parental consent was obtained for 
subjects under age 17. 

Participants were required to fulfi l at least 
one of the following criteria:
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1. Reported consuming any alcohol in 
the four hours prior to attending ED.

2. Patient stated that a specifi c drinking 
episode contributed to the attendance.

3. ED clinical staff or the interviewer 
judged that acute alcohol consumption 
causally contributed to the condition 
which prompted the ED attendance.

4. Patient exhibited outward signs of 
alcohol intoxication, using a stan-
dardised intoxication scale developed 
by the New Zealand Health Promotion 
Agency (see Supplementary material). 

The Southern Health and Disability Ethics 
Committee approved the study (13/STH/147/
AM02). 

Measures
Age, gender and ethnicity were taken from 

district health board electronic records. 
Ethnicity data were recorded according to 
standard New Zealand Ministry of Health 
ethnicity data protocols.17 To facilitate 
analyses in the present study, and consistent 
with the ethnicity data protocols, ethnicity 
was prioritised in the following order: 
New Zealand Māori; Pacifi c Peoples; other; 
European.

The reason for the attendance was taken 
from clinical notes and was categorised 
as being either due to an injury or other 
causes. Alcohol use data in relation to the 
index drinking episode were obtained by 
self-report while participants were in the 
ED. The index drinking episode was defi ned 
as the episode in which the injury or acute 
physical symptoms prompting the ED atten-
dance had occurred, or the current drinking 
episode for patients who met only criterion 
1, as above.

Participants were asked the number of 
standard drinks they had consumed in 
the index episode, the source(s) of alcohol 
consumed and the place the last alcoholic 
drink was consumed. 

The Alcohol Use Disorders Identifi -
cation Test (AUDIT)18 was administered 
to participants in the 2017 wave but was 
not administered in 2013. The AUDIT is a 
widely used and well-validated 10-item self-
report tool used to measure patients’ usual 
drinking patterns and identify the presence 
of hazardous or harmful drinking patterns. 

Scores of 8 or over suggest the presence of a 
hazardous drinking pattern while scores of 
20 or more are indicative of a more severe 
alcohol problem requiring specialised 
assessment and treatment.19

Assessment of bias and statistical 
analysis

Sampling bias was assessed by comparing 
demographic characteristics of those who 
were included in the study with those who 
were eligible but not included in the study. 

Statistical comparisons were performed 
in SPSS version 25 using chi-square tests for 
categorical outcomes and Mann-Whitney U 
tests or t-tests for continuous outcomes. 

As participants who had consumed 
alcohol within four hours of the attendance 
but met no other inclusion criteria may be 
a population with different characteristics 
to the remainder of the sample, a secondary 
analysis was then conducted in which these 
participants were excluded. The participants 
included in these analyses were classed 
as “alcohol-affected” while the remainder 
of the participants were labelled “non 
alcohol-affected”.

Results
Participant selection

Figure 1 shows the process for selection 
of participants in the two waves of the 
study. As shown in the Figure, 3,400 people 
attended the ED at least once during the 
2013 sampling frame and 3,721 attended 
in the corresponding period in 2017. The 
percentage of all ED attendees whose 
attendance occurred within four hours of 
drinking or as a direct short-term result of 
alcohol consumption (and were therefore 
eligible for the study) was 7.4% (n=253) in 
2013 and 6.9% (n=258) in 2017 (2013 vs 2017: 
χ2= 0.69, p=.41). The gender and ethnicity 
distributions did not differ between those 
included and those not included, but 
potentially eligible patients who were not 
included were on average 3.3 years younger 
(t=2.21, p=.03) than the participants. 

Comparing the two waves of data 
collection, those who were potentially 
eligible but not included did not differ by 
gender (χ2= 0.68, p=.41), age (t=0.64, p=.52), 
ethnicity (χ2=3.4, p=.33) or length of stay in 
ED (U=6,266, p=.22) between 2013 and 2017. 
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Figure 1: Participant selection fl owchart.

Table 1: Characteristics of sample.

Data collection wave

2013 2017 Statistical test 
(2013 vs 2017)

Number of participants 163 139

Male gender: n (%) 105 (64.4) 96 (69.1) χ2=0.73, p=.39

Age categories: n (%) <18 9 (5.5) 5 (3.6) χ2=2.00, p=.74

18–24 46 (28.2) 36 (25.9)

25–44 49 (30.1) 47 (33.8)

45–64 41 (25.2) 31 (22.3)

65+ 18 (11.0) 20 (14.4)

Prioritised ethnicity: n (%) NZ Māori 21 (12.9) 20 (14.4) χ2=4.46, p=.22

Pacific Island 3 (1.8) 6 (4.3)

Other ethnicity 3 (1.8) 7 (5.0)

European 136 (83.4) 106 (76.3)

Emergency department arrival 
time: n (%)

Day (0800–1600) 31 (19.0) 34 (24.5) χ2=1.39, p=.50

Evening (1600–2400) 82 (50.3) 67 (48.2)

Night (0000–0800) 50 (30.7) 38 (27.3)

Alcohol-a� ected:a n (%) 114 (69.9) 96 (69.1) χ2=0.03, p=.87

Length of stay in ED in minutes: 
median (interquartile range)

169 
(123–231)

204 
(150–284)

Mann-Whitney 
U=14,083, p<.001

a. “Alcohol-a� ected” patients were those in whom either the patient indicated they thought alcohol 
contributed to the attendance, or sta�  observed intoxication signs or judged that alcohol consumption in 
the most recent drinking episode contributed to the attendance.
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Table 2: Comparison of alcohol-related measures between 2013 and 2017 waves of data: all patients.

2013 2017 Statistical test: 2013 vs 2017

Total number of participants 163 139

Standard drinks consumed in index drinking episode: n (%) 

<5 53 (41.1) 41 (29.5) Mann-Whitney
U=10,364, p=.56d

5-9 31 (24.0) 39 (28.1)

10–14 22 (17.1) 19 (13.7)

15–19 23 (17.8) 10 (7.2)

20+ 32 (19.9) 25 (18.0)

Unknown 2 (1.2) 5 (3.6)

Injury-related attendance: n (%) 79 (48.4) 74 (53.2) χ2=0.69 p=.41

Source of alcohol:a (n; %)

Liquor store 68 (41.7) 78 (56.1) χ2=6.22 p=.01

Supermarket 49 (30.0) 32 (23.0) χ2=1.89 p=.17

Unknown or other o� -licence source 19 (11.7) 15 (10.8) χ2=0.06, p=.81

On-licence venueb 49 (30.0) 29 (20.9) χ2=3.31 p=.07

Home brew 4 (2.5) 3 (2.2) χ2=0.03, p=.86

Pre-drinking:c n (%) 17 (10.4) 13 (9.4) χ2=0.09, p=.79

Place last drink consumed: n (%)

Private location 114 (69.9) 97 (69.8) χ2=3.10, p=.38

On-licence venueb 38 (23.3) 27 (19.4)

Unlicensed public location 6 (3.7) 5 (3.6)

Other or unknown 5 (3.1) 10 (7.2)

AUDIT score

median (range) Not 
administered

11 (1–38)

% scoring 8 or more 68.5

% scoring 20 or more 21.5

a. Note that some patients obtained alcohol from more than one location. See text for breakdown of those 
purchasing from only o� -licence; only on-licence; and both types of sources. Source of methylated spirits 
was categorised under unknown or other o� -licence source.

b. Includes bars, restaurants, licensed clubs and private functions at licensed venues. 
c. Consumption from o� -licence sources prior to drinking at licensed premises.
d. Non-parametric comparison of number of standard drinks (as a continuous outcome measure) in 2013 vs 

2017.

Characteristics of participants
In all, 163 participants were included in 

2013 and 139 in 2017. 
As shown in Table 1, participants were 

predominantly male. They ranged in age 
from 14 to 87. There were no statistically 
signifi cant differences in gender, age, 
ethnicity or ED arrival times between 2013 
and 2017 but the median length of stay in the 
ED was signifi cantly longer in 2017 than 2013. 

Comparison of alcohol measures 
between 2013 and 2017: whole 
sample 

Table 2 shows a comparison of alcohol-re-
lated measures between the 2013 and 2017 
waves of data collection, including alcohol 
consumption in the index episode; source of 
alcohol; and place of the last drink for the 
whole sample in 2017 compared to 2013. 
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As shown in the table, the number of 
standard drinks consumed; the percentage 
of participants with an injury-related 
attendance; pre-drinking (consuming from 
off-licence sources prior to engaging in 
consumption at licensed premises); and the 
place the last drink was consumed did not 
change signifi cantly between 2013 and 2017. 
There was a signifi cant (p<.01) increase 
in the percentage of participants who had 
purchased from liquor stores and non-sig-
nifi cant (p>.05) reductions in supermarket 

and on-licence purchasing from 2013 to 2017. 
Comparing patterns of on-licence versus 
off-licence purchasing between 2013 and 
2017, the percentage of participants who 
purchased solely from off-licence sources 
was 67.5% in 2013 and 79.1% in 2017; solely 
from on-licence sources was 17.2% in 2013 
and 10.8% in 2017; and from both on and 
off-licence sources was 12.3% in 2013 and 
9.4% in 2017. The remaining participants 
were methylated spirits drinkers (n=2) or 
those who consumed solely home brew (n=4). 

Table 3: Comparison of alcohol-related measures between 2013 and 2017 waves of data: alcohol-
affecteda patients only.

2013 2017 Statistical test: 2013 vs 2017

Total number of participants 114 96

Standard drinks consumed in index drinking episode: n (%) 

<5 15 (13.2) 3 (3.1)  Mann-Whitney U=4,880, p=.61e

5–9 22 (19.3) 36 (37.5)

10–14 21 (18.4) 18 (18.8)

15–19 22 (19.3) 10 (25.0)

20+ 32 (28.1) 24 (25.0)

Unknown 2 (1.7) 5 (5.2)

Injury-related attendance: n (%) 61 (53.5) 61 (63.5) χ2=2.16, p=.14

Source of alcohol:b n (%)

Liquor store 57 (50.0) 65 (67.7) χ2=6.71, p=.01

Supermarket 29 (25.4) 15 (15.6) χ2=3.03, p=.08

Unknown or other o� -licence source 13 (11.4) 7 (7.3) χ2=1.11, p=.29

On-licence venuec 36 (31.6) 21 (22.9) χ2=2.74, p=.10

Home brew 3 (2.6) 2 (2.1) χ2=0.08, p=.78

Pre-drinking:d n (%) 16 (14.0) 10 (10.4) χ2=0.71, p=.40

Place last drink consumed: n (%)

Private location 79 (69.3) 65 (67.7) χ2=2.04, p=.57

On-licence venue 26 (22.8) 20 (19.8)

Unlicensed public location 4 (3.5) 5 (5.2)

Other or unknown 3 (2.6) 6 (6.2)

AUDIT score

median (range) Not 
administered

15 (4–38)

% scoring 8 or more 87.6

% scoring 20 or more 28.1

a. “Alcohol-a� ected” patients were those in whom either the patient indicated they thought alcohol 
contributed to the attendance, or sta�  observed intoxication signs or judged that alcohol consumption in 
the most recent drinking episode contributed to the attendance.

b. Note that some patients obtained alcohol from more than one location. 
c. Includes restaurants, licensed clubs and private functions at licensed venues. 
d. Consumption from o� -licence sources before drinking at licensed premises.
e. Non-parametric comparison of number of standard drinks (as a continuous outcome measure) in 2013 vs 2017.
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Findings for alcohol-a� ected 
participants 

Table 3 shows alcohol consumption in 
the index episode; source of alcohol; and 
place of the last drink for alcohol-affected 
participants (that is, those participants who 
had consumed alcohol within four hours of 
the attendance but met no other inclusion 
criteria) in 2017 compared to 2013. 

As shown in Table 3, fi ndings for the 
comparisons in alcohol measures between 
2013 and 2017 were similar for alcohol-af-
fected participants and the whole sample. 
In particular there was no change in most of 
alcohol measures from 2013 to 2017, but the 
apparent increase in liquor store purchasing 
seen in the whole sample was also noted in 
the alcohol-affected subgroup. 

Combining both waves of data, alco-
hol-affected participants consumed 
signifi cantly more (U=17,371, p<.001) in 
the index drinking episode (median 13.0 
standard drinks) than non alcohol-affected 
participants (median 2.3 standard drinks). 
Similarly, the AUDIT score was signifi cantly 
higher (U=3,082, p<.001) in alcohol-affected 
(median 15) than in non alcohol-affected 
participants (median 6).The percentage of 
participants scoring 8 or more and 20 or 
more on the AUDIT was far higher in the 
alcohol-affected group than the remainder 
of the sample. Alcohol-affected participants 
were also signifi cantly more likely (χ2 =18.0, 
p<.001) to have presented because of an 
injury (59.2%) than non alcohol-affected 
participants (32.6%). 

Discussion 
The proportion of ED attendances 

that occurred immediately after alcohol 
consumption or as a direct short-term result 
of alcohol did not change signifi cantly 
from 2013 to 2017, and was about 1 in 14 
ED attendances overall. This fi gure is likely 
to underestimate the total impact of alco-
hol-related harm in the ED, since it does 
not account for ED presentations associated 
with chronic alcohol use rather than acute 
intoxication. 

Participants had mainly purchased 
alcohol from off-licence sources and had 
consumed it at private locations. The 2017 
fi ndings were consistent with our fi rst 

wave of data collection15,16 and with recent 
Australian data.20 Our data also suggest 
there was an increase in purchasing from 
liquor stores from 2013 to 2017. Conversely 
there was a modest decline in supermarket 
purchasing but this change was not statis-
tically signifi cant. However the rebuild of 
Christchurch after the 2010–2011 earth-
quakes (which destroyed the central bar 
district) provides a unique local context to 
these fi ndings. Caution is therefore needed 
in generalising these fi ndings beyond 
Christchurch. Nonetheless, media reports 
suggest bar districts in other parts of New 
Zealand are struggling for survival as their 
customers desert them,21,22 and the predom-
inance of packaged liquor consumption 
reported by ED attendees is also refl ected 
by Australian research.20 One core driver 
of this behaviour is that packaged alcohol 
from off-licence venues is much cheaper 
per unit of alcohol than alcohol bought 
from bars and restaurants. This economic 
fact has given rise to the strategy known as 
“pre-drinking”, whereby drinkers consume 
packaged liquor before going to licensed 
venues. Pre-drinkers have regularly cited 
price differentials between on-licence and 
off-licence drinks as the most common moti-
vator of this behaviour.23–25 In the present 
study, pre-drinking was reported by only 
about 10% of the sample overall, although 
it was reported by almost half the people 
whose last drink was at an on-licence venue. 
This pre-drinking fi gure is lower than that 
reported in a recent survey of drinkers at 
Australian licensed venues.25

This study was designed to measure 
changes following the introduction of the 
Sale and Supply of Alcohol Act 2012, many 
provisions of which were not expected 
to occur until after the 2013 wave of data 
collection. In particular, the study was 
designed to investigate the impact of a new 
Local Alcohol Policy in Christchurch, which 
was scheduled to be introduced soon after 
our fi rst wave. However, as outlined in the 
introduction, many of the changes imple-
mented in the Act were relatively minor, 
while Local Alcohol Policies have proven 
diffi  cult and costly for territorial authorities 
to implement, primarily because of legal 
opposition from the alcohol industry.11 This 
problem has been very apparent in Christ-
church, where an LAP is still not in place.13 
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As expected, most alcohol-affected partic-
ipants’ AUDIT score suggested a hazardous 
drinking pattern beyond the index drinking 
episode and more than one quarter of alco-
hol-affected patients had an AUDIT score in 
the range suggesting they needed specialist 
alcohol assessment.19 The potential oppor-
tunity to  offer alcohol interventions to this 
group of patients has been well-recognised.26 
However, the literature on alcohol screening 
and brief interventions has methodological 
limitations, and fi ndings overall have been 
mixed.27 In particular, brief alcohol inter-
ventions delivered in the ED appear to have 
very modest and short-lived effects.28,29 
Nonetheless, the collection of individu-
al-level alcohol consumption and purchasing 
data among ED attendees can help to inform 
effective, intelligence-based public health 
interventions by identifying hotspots of 
alcohol harm at a community level.29,30 

Limitations of this study include the rela-
tively small sample size and short sampling 
timeframes; lack of objective measures 
of alcohol exposure (ie, blood or breath 
alcohol); and reliance on self-report data 

regarding source of alcohol and location 
of consumption. People who agreed to 
participate in the study may not be fully 
representative of the whole pool of eligible 
attendees. In particular, more heavily 
intoxicated and uncooperative individuals, 
those with reduced level of consciousness, 
and those who left the ED before being seen 
were less likely to be included. 

In conclusion, the number and pattern 
of alcohol-related ED attendances did not 
change signifi cantly from 2013 to 2017 
despite new legislation in 2012 aimed at 
reducing alcohol-related harm. Most people 
with an alcohol-related ED attendance had 
purchased from off-licence outlets, partic-
ularly (and increasingly) liquor stores, and 
most had consumed their last drink at a 
private location. Policy measures designed 
to reduce the harm from acute alcohol intox-
ication therefore need to target all sources of 
alcohol, but particularly off-licence venues. 
This could be achieved via Local Alcohol 
Policies placing controls on outlet density 
and opening hours for these venues. 
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Equine-related injuries 
requiring hospitalisation in 
the Midland Region of New 
Zealand: a continuous � ve-

year review
Amy R Jones, Alastair Smith, Grant Christey

In New Zealand, horse riding is a popular 
recreational activity with participation 
rates of 2.6% in the overall population.1 

However, it is considered a dangerous 
sport which rivals rugby, motor racing and 
cycling, and when normalised for hours of 
activity results in higher hospital admission 
rates than other high-risk activities, such as 
motorcycle riding.2 Injuries resulting from 
interaction with horses are common, can be 
severe and have been well-documented in-
ternationally,3–7 and in New Zealand.8 While 
New Zealand participation rates in equestri-
an activity have decreased over the years, 
there is no up-to-date data on the number or 
severity of equine-related injuries, or wheth-
er they are also decreasing. Thus, the current 
extent and cost of the problem is unclear.

Horses pose a signifi cant risk and people 
are most commonly injured during falls. 
These falls largely result in damage to the 
limbs/extremities, head,5–7,9 traumatic brain 
injury (TBI)10,11 or spinal cord injuries (SCI).12 
Equestrian activity is considered one of the 
greatest contributors to sport-related TBI,13,14 
posing a signifi cant public health burden.11 
While mortality rates for equine-related 
injuries are low, they commonly result from 
TBI for adults4 and children.15 

Studies in New Zealand have shown 
similar injury patterns to those found 
overseas; with injuries being female domi-
nated, largely resulting from falls and most 
to the head/face.8,16–18 Bentley, Macky and 
Edwards (2006) analysed Accident Compen-
sation Claims (ACC) over a one-year period 

ABSTRACT 
AIM: To examine the pattern and outcomes of equine-related injuries for hospitalised patients in the 
Midland Region of New Zealand over a five-year period. 

METHOD: A retrospective review of all patients admitted to hospitals within the Midland region of New 
Zealand with an injury date 1 January 2012–31 December 2016, as a direct result of equine-related trauma.

RESULTS: Seven hundred and one patients were admitted due to equine-related injuries, 6.6% were major 
trauma events (Injury Severity Scale >12), with nearly half of all injuries (47.3%) to the extremities. Mean 
age was 36 years (median 38 years), and 69% were females. The most common mechanisms of injury were 
falls from horse (70.6%), kicked (12.7%) and knocked (6.7%) by the horse. Males were more likely to have a 
non-fall injury. Average length of stay (all patients) was 3.4 days, and half of all patients required surgery. 
All patients survived. At Waikato Hospital, the largest district hospital in the region, the average inpatient 
cost was NZ$7,805/patient. 

CONCLUSION: The study has identified the demography, injury types, risk factors and outcomes for equine-
related injuries in the Midland Region of New Zealand. Indications are that the severity of such injuries may 
be less than previously reported. However, the volumes and costs of injury represent a significant burden 
on the health system, individuals and communities. More detailed understanding of causative factors will 
allow targeting of prevention strategies to address high-risk activities and demographic groups. 
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in New Zealand and found horse riding to 
be the most dangerous of the adventure 
tourism sports they examined, followed 
by mountain biking, tramping/hiking and 
surfi ng.16 Another New Zealand study found 
most injuries were to those under 19 years 
old and New Zealand Europeans (88.6%) 
while Māori had lower injury rates (11%).17 
Smartt and Chalmers, linking New Zealand 
ACC data with nationwide public hospital 
discharge data, showed injuries occurring 
on farms and to those 35–49 years old to be 
common, with injuries to bystanders also 
signifi cant (21%). The average age-stan-
dardised hospitalisation injury rate was 233 
per 100,000 (95% CI: 210–259).18 They did 
not report on ethnicity data but found the 
average cost for initial hospitalisation was 
NZ$3,000.18 According to Accident Compen-
sation New Zealand (2018) statistics, the 
cost and number of compensation claims 
for horse riding injuries has increased since 
2012, with claims totalling more than NZ$20 
million for the year ending June 2017.19 

To assist targeted injury prevention strat-
egies, this paper will provide up-to-date data 
on equine-related injuries for those patients 
hospitalised in the Midland region of New 
Zealand. It will also determine 1) if the 
number and pattern of injuries is changing; 
2) what the present cost of injuries is; and 3) 
identify any at-risk groups or ethnic group 
differences in injury patterns and outcomes. 
The Midland region makes for a good site 
for an examination of horse-related injuries 
due to the large geographical area and 
demographic profi le that is similar to New 
Zealand as a whole.20 

Methods
Patients

All patients admitted to any hospital 
within the Midland region in a fi ve-year 
period (1 January 2012–31 Dec 2016), as a 
direct result of an equine-related trauma, 
were identifi ed from the Midland Trauma 
registry. This was done through searches of 
horse-related presentations using relevant 
keywords: ‘horse’, ‘pony’, ‘jockey’, ‘trot’, 
‘polo’, ‘rodeo’ and ‘equestrian’ from the 
free-text memos. Patients were excluded if 
the injury occurred from a non-equine horse 

(eg, rocking horse) or the injury occurred 
from equipment associated with horses, 
such as a cart, without the horse present.

The Midland region is located in the 
middle of the North Island of New Zealand 
and comprises fi ve district health boards 
(DHBs): Bay of Plenty, Lakes, Tairawhiti, 
Taranaki and Waikato. Data from Tairawhiti 
district were excluded from the study as 
they were a later addition to the registry. The 
included DHB boundaries hold a total popu-
lation of 849,774 (Census 2013, NZ Stats), 
with approximately 20–24% identifying as 
Māori, and take in the major population 
centres of Hamilton, New Plymouth, Rotorua 
and Tauranga.21 Injuries were categorised 
based on injury memo as the following 
‘mechanisms’; fall (falls from horse or 
bucked/thrown off), kicked, or knocked, by 
a horse (includes being hit, struck, pushed, 
crushed or landed/rolled on by the horse), 
injured by riding equipment (caught in 
reins, stirrups, etc.), trampled by the horse 
(including stomped or stood on), injured 
by non-riding equipment (rope, horse 
fl oat, gate etc.) and other (eg, injured while 
dismounting, fell over while leading/working 
with horse, bitten, or horse vs vehicle). 

Measures and analysis
Demographic, mechanism, injury and 

outcome data were retrieved for analysis. 
Outcome data included injury location 
(by DHB region), injury severity score 
(ISS) (major >12 or minor <13), position of 
injured person (mounted on the horse or 
unmounted), activity (work vs non-work), 
length of hospital stay (LOS) (days) and 
whether the patient required surgery or 
not. Other outcomes included the number 
of fatalities and TBIs, and the Abbreviated 
Injury Scale (AIS) scores.22 Direct in-hos-
pital costs were analysed only for patients 
admitted to Waikato Hospital. Costs were 
drawn directly from the hospital costing 
system and linked to trauma admissions 
based on patient details and hospital 
admission/discharge dates to provide total 
cost at the individual trauma admission 
level. Fisher’s exact test or Pearson’s 
chi-square test were used for categorical 
variables, and Student’s t-test (as appro-
priate) were used for continuous variables 
and a P<0.05 was considered signifi cant.
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Results
There were 701 patients identifi ed as 

having an equine-related injury. These 
patients made up 3.5% of the total trauma 
events recorded in the registry (19,781) 
across the fi ve-year period. Table 1 presents 
the sample characteristics by injury 
mechanism. 

The most common mechanism of injury 
was a fall followed by being kicked or 
knocked by the horse while 30.9% (185) 
of injuries were to bystanders or animal 
handlers; this includes six riders who were 
attempting to mount while injured. Both 
genders generally followed the same pattern 
for mechanism of injury, except for being 
injured by riding equipment being higher 
for males. The mean age for the whole group 
was 36.5 years (SD 19) with a median age 
of 38 years (IQR 9–51) and the female mean 
age (35.0, SD 18.3, median 37, IQR 17–49, 
n=485) was younger than that of males 
(39.7, SD 20.7, median 40, IQR 22–57, n=216). 
Children were more frequently injured 
by a fall or trampled, when compared to 
adults. The greatest mean age was for those 
injured by non-riding equipment (49 years) 
and the youngest for those injured by being 
trampled (32 years). 

The group were predominantly New 
Zealand European/other European (81.6%, 
n=572) compared with 15.1% Māori (n=106), 
with the remaining (23) being other. Nearly 
half (47.1%) of all injuries occurred in the 

Waikato DHB and kicks and knocks were 
more common there than in other regions. 

The mean ISS for all events was 5 (median 
ISS=4, IQR=1), while only 6.6% were major 
events (ISS>12). There was no signifi cant 
relationship between having a major or 
non-major admitted trauma for children 
compared to adults. However, there was 
a signifi cant relationship between gender 
and having a major or non-major admitted 
trauma (Chi Square test, χ2=15.3, df=1, 
P<0.0001).

Approximately 20.4% (143 patients) of 
those injured also had a secondary mech-
anism of injury, of which over half of these 
injuries (55%) were in direct contact with 
the horse, eg, kicked, trampled or knocked. 
The most frequent secondary mechanisms 
were being trampled on and being knocked; 
22.4% and 23.8% respectively. Of all those 
with a secondary mechanism nearly three 
quarters (73.4%) occurred following a fall.

The number of equine-related trauma 
events by fi ve-year age band and gender are 
shown in Figure 1. 

For the majority of age bands under 60 
years, females suffered substantially more 
trauma events than males with peaks 
occurring at different age bands across 
gender. A Chi Square test showed no signif-
icant relationship between gender and falls, 
but there was a signifi cant relationship 
between gender and non-fall equine injury 
(χ2=6.232, df=1, P=0.01). Over the fi ve-year 
period, there was a slight increase annually 

Figure 1: Age and gender distribution for all equine-related trauma events in the Midland Region over 
the fi ve-year period (2012–2016). 
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Table 1: Equine-related trauma (events, %) in Midland Region* 2012–2016, by mechanism. 
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Total 495
70.6%

89
12.7%

47
6.7%

25
3.6%

19
2.7%

16
2.3%

10
1.4%

701
100%

Gender

Female 357
73.8%

55
11.3%

29
6.0%

16
3.3%

11
2.3%

12
2.5%

5
1.0%

485
100%

Male 138
63.9%

34
15.7%

18
8.3%

9
4.2%

8
3.7%

4
1.9%

5
2.3%

216
100%

Child/Adult

Adult (15 Yrs+) 400
68.3%

80
13.7%

46
7.8%

22
3.8%

18
3.1%

11
1.9%

9
1.5%

586
100%

Child (00–14 Yrs) 95
82.6%

9
7.8%

1
0.9%

3
2.6%

1
0.9%

5
4.3%

1
0.9%

115
100%

Ethnicity

Māori 81
76.4%

10
9.4%

2
1.9%

8
7.5%

3
2.8%

2
1.9%

- 106
100%

Other 414
69.6%

79
13.3%

45
7.6%

17
2.9%

16
2.7%

14
2.4%

10
1.7%

595
100%

DHB (Injury location)

Waikato 212
64.2%

56
17.0%

27
8.2%

13
3.9%

6
1.8%

11
3.3%

5
1.5%

330
100%

Bay of Plenty 127
75.1%

16
9.5%

11
6.5%

5
3.0%

6
3.6%

2
1.2%

2
1.2%

169
100%

Lakes 102
80.3%

8
6.3%

4
3.1%

6
4.7%

4
3.1%

2
1.6%

1
0.8%

127
100%

Taranaki 54
72.0%

9
12.0%

5
6.7%

1
1.3%

3
4.0%

1
1.3%

2
2.7%

75
100%

Major/Minor

Minor (ISS < 13) 460
70.2%

82
12.5%

45
6.9%

23
3.5%

19
2.9%

16
2.4%

10
1.5%

655
100%

Major (ISS > 12) 35
76.1%

7
15.2%

2
4.3%

2
4.3%

- - - 46
100%

Position

Mounted 489
95.5%

1
0.2%

2
0.4%

10
2.0%

6
1.2%

1
0.2%

1
0.2%

510
100%

Unmounted 6
3.1%

88
46.1%

45
23.6%

15
7.9%

13
6.8%

15
7.9%

9
4.7%

191
100%

*Excludes Tairawhiti DHB, late addition to Midland Trauma Registry.
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(non-signifi cant) in the number of equine 
injuries ranging from 139 in 2012 to 147 
in 2016. Average monthly event volumes 
varied signifi cantly across the year (χ2=39, 
df=11, P<0.05) ranging from 7 during July to 
18 during January (across the fi ve years, July 
= 35 events, December = 91 events). Events 
also varied signifi cantly across the days of 
the week (χ2=26, df=6, P=0.0002), a weekday 
daily average of 18 events and during the 
weekends there were 27 and 23 such events, 
respectively. However, this pattern was 
more pronounced for females than males.

There were no fatalities in this cohort and 
88 patients (12.5%) were diagnosed with a 
TBI, with two-thirds being female (67.0%). 
Nearly 14% (12) of all TBIs had a serious 
or severe AIS score of 3–4. TBI events by 
mechanism were as follows: fall from horse 
70 (79.5%), kicked 9 (10.2%), and knocked 4 
(4.5%). There were a total of 65 individual 
skull and jaw fractures diagnosed (13 vault 
of skull, 8 base of skull, mandible 14, orbit & 
zygoma 15, maxilla and nose 15). 

Nearly half of individual injuries were to 
extremities (arm/hand/shoulder 24.5% and 
leg/foot 22.8%) with injuries to thorax, head, 
face and spine each approximately 10%. 
The remaining body regions (abdomen/
pelvis, external and neck) together made up 
less than 10% of all injuries. When broken 
down by mechanism, the pattern by body 
region was generally consistent with the 
overall mechanism data (see Table 1). Of 
note was that over a quarter of injuries to 
the face (26.9%), and 35.2% of abdominal 
injuries, resulted from kicks. Additional 
examination of injuries to the body regions 
(Table 2) shows that two-thirds of all upper 
extremity injuries scored 2 (moderate). The 
most severely injured body region was the 
thorax, with over 40% of thoracic injuries 
ranging from AIS 3 (serious) and above. 
Most thoracic injuries were caused by fall 
from horse (78.9%). Injuries to the spine also 
tended to be more serious. Counter to this, 
injuries to the face, neck and external areas 
tended to be minor, AIS 1. 

Table 2: Equine-related trauma (Events, %) in Midlands* 2012–2016, Body region injuries by AIS 
Severity score, n=1,472. 

AIS Score

AIS body region 1
minor

2
moderate

3
serious

4
severe

5
critical

Total

Arm/hand/shoulder 111
30.8%

246
68.3%

3
0.8%

- - 360
100%

Leg/foot 86
25.6%

203
60.4%

47
14.0%

- - 336
100%

Thorax 40
22.9%

62
35.4%

64
36.6%

7
4.0%

2
1.1%

175
100%

Head 55
36.2%

63
41.4%

30
19.7%

4
2.6%

- 152
100%

Face 116
80.0%

29
20.0%

- - - 145
100%

Spine 11
7.9%

120
86.3%

8
5.8%

- - 139
100%

Abdomen 34
38.6%

41
46.6%

12
13.6%

1
1.1%

- 88
100%

Pelvis - 30
76.9%

6
15.4%

3
7.7%

- 39
100%

External 28
100.0%

- - - - 28
100%

Neck 9
90.0%

1
10.0%

- - - 10
100%

Total 490
33.3%

795
54.0%

170
11.5%

15
1.0%

2
0.1%

1,472
100%

*Excludes Tairawhiti DHB, late addition to Midland Trauma Registry.
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Further examination of the data showed 
that those who fell from the horse, or were 
kicked or knocked, received a more severe 
injury score (AIS), with the majority scoring 
AIS 2 and above. The most severely injured 
(AIS 4–5) fell from or were knocked by the 
horse. For each remaining mechanism, more 
than half of the injuries were minor (AIS 1).

Direct costs could only be calculated 
for patients admitted to hospitals within 
Waikato DHB and was estimated to be 
NZ$2.6 million for 332 costed patients 

(100% of all patients were costed), shown in 
Table 3. 

The costliest 10% of cases accounted for 
36.9% of the overall cost ($929,285) while 
the average cost per case (where costed) 
was NZ$7,805. Injuries to males cost more 
on average ($8,901) than females ($7,391). 
Adult injuries made up 92.5% of the costed 
patients and were more expensive on 
average than children. Lastly, over three 
quarters (76.3%) of the total cost came from 
recreational equine injuries.

Table 3: Equine-related trauma, total in-hospital costs (NZ$, rounded) to Waikato DHB (2012–2016) by mechanism 
(332 costed patients).

Mechanism

Fall/fell 
from 
horse

Kicked Other Knocked Injured by 
non-riding 
equipment

Trampled Injured 
by riding 
equipment

Total

Costed 
patients 
(%)

217
65.4%

56
16.9%

13
3.9%

24
7.2%

5
1.5%

11
3.3%

6
1.8%

332 
100%

Total $1,771,310
68.0%

$437,418
16.8%

$148,897
5.7%

$122,401
4.7%

$50,601
1.9%

$41,273
1.6%

$34,480
1.3%

$2,606,380
100%

Major/minor

Minor, 
n=311

$1,443,717
66.4%

$382,057
17.6%

$112,499
5.2%

$110,592
5.1%

$50,601
2.3%

$41,273
1.9%

$34,480
1.6%

$2,175,220
100%

Major, 
n=21

$327,593
76.0%

$55,360
12.8%

$36,398
8.4%

$11,809
2.7%

- - - $431,160
100%

Gender

Female, 
n=231

$1,244,475
72.9%

$208,788
12.2%

$93,239
5.5%

$71,447
4.2%

$33,459
2.0%

$31,179
1.8%

$24,717
1.4%

$1,707,304
100%

Male, 
n=101

$526,835
58.6%

$228,629
25.4%

$55,658
6.2%

$50,955
5.7%

$17,142
1.9%

$10,094
1.1%

$9,763
1.1%

$899,076
100%

Adult/Child

Adult, 
n=280

$1,604,465
66.6%

$425,722
17.7%

$143,358
5.9%

$122,401
5.1%

$50,601
2.1%

$29,251
1.2%

$34,480
1.4%

$2,410,329
100%

Child (00-
14Yrs), 
n=52

$166,845
85.1%

$11,645
5.9%

$5,539
2.8%

- - $12,022
6.1%

- $196,051
100%

Work/Non-work

Non-work $1,493,335
74.7%

$238,896
12.0%

$109,724
5.5%

$70,020
3.5%

$31,575
1.6%

$28,756
1.4%

$26,117
1.3%

$1,998,422
100%

Work $277,975
45.7%

$198,522
32.7%

$39,173
6.4%

$52,381
8.6%

$19,026
3.1%

$12,518
2.1%

$8,364
1.4%

$607,958
100%
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Discussion
The fi ndings here are that majority of 

riders (70%) are injured through falling, 
and are female, with the most injured body 
regions being extremities (limbs) which 
is all supported by past research in New 
Zealand,8,17,18 and abroad.5 It is unsurprising 
that females dominated the injury statistics 
here as they have also been found to have 
much higher engagement in equestrian 
activities than males in New Zealand;1 of 
those participating in horse-riding in the 
previous 12 months, 70% were female. 
Females were also younger on average than 
their male counterparts with an early peak 
for 10–14 year-olds, similar to that found 
by others in New Zealand.17,18 Thus, this 
research shows little change in the pattern 
of equine-related injuries in New Zealand.

Another group at risk of injures are 
working males, who are more frequently 
kicked than injured by other mechanisms. 
This was also found by John et al.8 Addi-
tionally, gender was signifi cantly related 
to having a major or non-major admitted 
trauma, and male injuries cost more on 
average than females for those hospi-
talised in the Waikato DHB. Further work 
should aim to determine the relationships 
and causes between gender and severity 
(major versus non-major admitted) and 
mechanism for equine-related trauma. If 
working males are at greater risk of equine 
injury, prevention strategies should include 
workplace health and safety frameworks, as 
suggested by Chapman and Thompson.23

A positive and surprising fi nding was the 
lack of hospital fatalities in the fi ve-year 
study period. In New Zealand, Bentley et 
al (2006) reported three deaths nationwide 
resulting from horse riding in one year,16 
while Northey (2003) reported 16 fatalities 
over seven years.17 Research conducted in 
the 1990s in New Zealand24 found higher 
National rates of fatalities due to equine-re-
lated injuries, 54 in a 10-year period (death 
rate of 0.17 in 100,000 persons per year), 
and even higher was found by Hume 
and Marshall (1994) (death rate of 0.64 in 
100,000 persons per year).25 However, both 
these studies included coronial data. Injury 
severity may also be decreasing in New 
Zealand with the mean ISS here (5) being 
considerably lower, and less patients being 

severely injured (ISS>12), than that found 
previously,4,6,10,13,26,27 but is similar to one 
New Zealand study.8 Days spent in hospital 
(LOS) was also found to be lower here (mean 
3.4, median two days) than reported previ-
ously.7,8,10,26,27 Given lower injury severity, 
LOS and fatality rate, it is encouraging that 
injury prevention strategies and public 
safety messages may be impacting on those 
who spend time around horses, but further 
research is needed to confi rm this.

While no signifi cant differences were 
found between ethnic groups of this 
injured cohort, 15.1% were Māori (n=106), 
which is much higher than reported horse 
riding participation rates for adult Māori 
in New Zealand (4%).1 Although Northey 
(2003) found lower rates of injured Māori 
(11%) than here, she found that injuries 
among Māori men were particularly higher 
than females.17 Māori are also overrep-
resented in sports-related TBI14 and have 
also been found to have higher rates of 
major trauma injury.28 The difference in 
participation versus proportion of Māori 
injured here may be accounted for by the 
fact that although few Māori participate in 
horse riding, more might work in the horse 
industry in non-riding positions, ie, farrier, 
stable hand etc. More investigations are 
needed to confi rm this.

Recent US research suggests that over a 
quarter of equine-related injuries occur 
while unmounted.6,7 This is in line with the 
present fi ndings and other New Zealand-
based research.18 Although a recent study 
in the UK found only 12% of those injuries 
were unmounted5 similar to that of another 
New Zealand study (15%).17 The differences 
in those unmounted across these studies 
may be due to being a different population 
that has a higher rural proportion with 
more exposure to horses. Unfortunately, the 
data fi elds did not allow accurate analysis of 
location of injury and so this area requires 
further investigation. However, given that 
over a quarter of those injured here were off 
the horse, ie, bystanders or handlers, these 
groups of people should be targeted for 
future injury prevention efforts as well as 
others who spend time around horses.29 

Our fi ndings suggest that although 
equine-related injuries only made up 3.5% 
of all trauma admissions during the study 
period, the fi nancial burden and impact on 
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morbidity is extensive. The average hospi-
talisation cost is more than 2.5 times that 
reported in 2003.18 Unfortunately, due to 
the level of details available, the present 
study was unable to determine which 
injuries were due to other people, such as 
bystanders, handlers or other equestrians. 
Head injuries (10.3%) and TBIs (12.5%) 
continue to be a concern.14

The study is unique in that it utilises 
a continuous dataset that represents all 
hospitalised in-patients of all ages and 
injury severity within a New Zealand health 
region, including estimates of the signif-
icant burdens of cost and bed utilisation. 
The Midland Region is also representative 
of New Zealand as a whole in terms of 
demography and rurality.20 This study does 
not represent a population sample of all 
equine-related injuries because it does 
not include non-admitted persons, nor 
pre-hospital deaths from equine injuries. 
Notwithstanding these limitations, this study 

provides an up-to-date account of the rate 
and pattern of equine-related injuries that 
can now be used for targeted interventions 
and health service planning. 

Conclusions
Females and falls continue to dominate 

in equine-related injuries posing signifi cant 
cost and public health burden. However, 
these results indicate that injury prevention 
strategies may be impacting on those who 
work with or ride horses, as the severity of 
equine-related injuries is less than previ-
ously reported. While the rate of Māori 
injured is much higher than reported 
participation levels, additional research is 
required to better understand the causative 
reasons. Further work should also extend to 
describing the causation of equine injuries 
in more detail within the at-risk groups to 
help reduce this signifi cant and potentially 
preventable burden on the health system, 
patients and the community.
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Con� ict of interest and 
alcohol discourse—a new 

face but familiar messages
Sally Casswell 

The launch of a new body representing 
alcohol industry interests in New Zea-
land is not surprising, but the choice 

of a relatively high profi le Chief Executive 
(ex Porirua mayor, Nick Leggett) to head up 
the Alcohol Beverages Council signifi es the 
industry’s increased awareness of their need 
to protect their interests. Greater recogni-
tion of the harm alcohol does, both to the 
drinker and to those in the family around 
them, in the context of a new central govern-
ment which seems prepared to take action 
to enhance health and wellbeing raises 
alarm bells for the producers and retailers 
of alcohol. New Zealand is a very small 
portion of the market for the transnational 
corporations which produce and market our 
iconic alcohol brands, but a signifi cant shift 
in alcohol policy could have unwanted con-
tagion impacts around the world. Scotland’s 
achievement of minimum unit price, after 
fi ve years of industry opposition, has provid-
ed a clear example of such contagion.

The inaugural Breakfast television 
interview with Nick Leggett1 illustrated 
the alcohol industry messaging common 
globally: “the vast majority of (drinkers) 
do so really responsibly and the alcohol 

industry is keen on promoting sensible 
drinking and education …”. Mr Leggett’s 
‘responsible drinkers’ are to be protected 
from regulation. He “wants to make sure 
availability is maintained” and expresses 
concern over Scotland’s introduction of 
minimum pricing, claiming the evidence 
shows moderate drinkers and not heavy 
drinkers are affected by this policy (the 
evidence shows a decrease in harm and 
suggests heavier and younger drinkers 
are most affected2,3). Similarly, in a TVNZ 
interview4 regarding research showing the 
lack of impact of the Sale and Supply of 
Alcohol Act (2012)5 Mr Leggett stated: “No 
study from Massey or any other university 
has shown that cutting alcohol advertising 
or increasing tax will reduce harm” (once 
again, evidence has shown these to be cost 
effective interventions6).

Education, promoted as the only strategy 
by the industry, is not a cost effective, or 
even effective, solution; however, effective 
solutions do exist. The cost effective 
policies, those promoted within the WHO 
and UN system as the ‘best buys’ to reduce 
alcohol-related harm are restriction of 
availability, banning or comprehensively 

ABSTRACT
The launch of a new alcohol industry body, the Alcohol Beverages Council, provides an active voice in 
the media debate on alcohol policy in New Zealand. The Council’s messages are the usual ones o� ered 
by the alcohol industry: a focus on the drinker, not the product; protection of the rights of the moderate 
drinker; arguments for education; and erroneous statements about evidence-based policies. At the global 
level these messages, in the context of corporate social responsibility and lobbying activities, have been 
successful in subverting e� ective policy. A similar lack of policy implementation has happened in New 
Zealand. Underpinning the industry lobbying is the need to protect their sales and profits, 46% of which, in 
New Zealand, are derived from very heavy alcohol consumption. It is important policy makers and media 
recognise the conflict of interest inherent in these messages. 
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restricting marketing and decreasing afford-
ability by increasing excise tax and price.7 
Recent analysis published by the WHO/
Bloomberg project Spending Less, Saving 
Lives8 showed for every $1 US invested in 
these effective alcohol policies in low- and 
middle-income countries, $9 US will be 
returned. Failure to implement these strat-
egies (which do not prohibit drinking but 
simply encourage caution around alcohol 
use) is to privilege industry profi ts and 
penalise the taxpayer who pays for the 
burden on health and social services. 

There is a growing awareness of the 
costs associated with alcohol harm. In New 
Zealand, in 2007, 6.4% of all DALYs lost were 
attributable to alcohol and there were over 
800 deaths caused by alcohol (Connor et al 
2015). Internationally there is a growth in 
focus on alcohol as one of four risk factors 
addressed in the prevention of non-commu-
nicable diseases by the UN and WHO9 and 
the growing recognition that the Sustainable 
Development Goals are less achievable 
because of alcohol harm.10 Transnational 
Alcohol Corporation’s (TNAC) annual reports 
to their shareholders demonstrate their 
concern over this growing awareness. 
Heineken told its shareholders in 2017: 
“Alcohol remains under scrutiny in many 
markets. This may prompt regulators to 
take further measures limiting Heineken’s 
freedom to operate, such as restrictions 
or bans on advertising and marketing, 
sponsorship, availability of products, and 
increased taxes and duties leading to lower 
revenues and profi t”.11 

The industry response has been to employ 
lobbyists who build long-term relation-
ships with key policy makers, promote self 
regulation12, oppose effective policies13 
and engage in corporate social responsi-
bility activities. They have considerable 
resources available to do so. In New Zealand 
the decision to allow an appeal against 
local authorities’ Local Alcohol Policies 
(LAPs) in the Sale and Supply of Alcohol 
Act has resulted in unusual visibility of 
the infl uence process. The opportunity to 
engage legal representation to challenge 
proposed restrictions on trading hours 
has illustrated the very different fi nancial 
resources available to the retailers of 
alcohol versus those supporting strategic 
restriction of availability14. 

Alcohol industry lobbying and corporate 
social responsibility activities have been 
effective. At the global level, Diageo, a major 
beer and spirits producer, has informed its 
shareholders that their engagement with 
governments, industry and other stake-
holders ‘successfully mitigated threats’ 
and shaped “more balanced regulatory 
outcomes”.14 We can expect the local 
lobbyists for the alcohol industry have been 
able to make similar claims. The Sale and 
Supply of Alcohol Act was passed in 2012, 
but by 2016 less than 30% of local author-
ities had successfully implemented LAPS.15 
Some bigger councils have faced ongoing 
and expensive lengthy legal battles and 
are apparently stalled. Similarly, there are 
major gaps between the evidence-based 
recommendations from the New Zealand 
Law Commission’s report in 2012 and the 
limited policy responses to date.5,16 We are 
still awaiting action on two of the ‘best buys’ 
of alcohol policy: signifi cant increases in 
alcohol excise tax and meaningful restric-
tions on alcohol marketing, especially in 
the digital world. In the meantime alcohol 
has become more affordable17 and young 
people are exposed to extensive alcohol 
marketing.18 This lack of progress and the 
differential impact of alcohol harm on more 
disadvantaged people19,20 is highlighted by 
the lodging of a Treaty of Waitangi claim in 
which Māori Warden, Rawiri Ratu, claims 
the government breached the Treaty of 
Waitangi by not legislating the recommenda-
tions of the New Zealand Law Commission.21

The industry narrative with its focus on 
moderate drinkers fails to acknowledge 
the industry’s reliance on heavy drinking 
for their sales and profi ts—we now have 
evidence that 46% of alcohol consumed in 
New Zealand is consumed in very heavy 
drinking occasions.22 The transnational 
alcohol corporations’ reliance on heavy 
drinking makes opposition to effective 
policies an essential part of industry 
business strategy. 

As the debate on alcohol policy heats up 
in New Zealand it is important the public, 
media and policy makers are aware of this 
confl ict of interest as they are presented with 
the arguments or requests for engagement 
from those representing industry interests, 
such as the newly established New Zealand 
Alcohol Beverages Council. 
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  Colloidal silver optic 
neuropathy

Samuel J Newlands, Tom D Betts, Rebecca R Stack

Optic neuropathy (ON) refers to chang-
es that take place in the optic nerve 
resulting from axonal degeneration 

in the pathway between retina and the 
lateral geniculate body. This manifests with 
disturbance in visual function and changes 
in the appearance of the optic nerve head.1

Toxic and nutritional optic neuropathies 
(TON) are a common cause of ON. Most 
patients have multifactorial aetiologies 
which can include alcohol and tobacco 
abuse, and malnutrition.2 TON often 
presents as painless, progressive, bilateral, 
symmetrical visual decline. Dyschro-
matopsia may be the initial symptom. 
On examination, presence of a central 
scotoma with sparing of peripheral visual 
fi eld is typical with no relative afferent 
pupillary defect (RAPD) and variable optic 
nerve head pallor.2,3 Heavy metals are 
an uncommon, but known cause of TON. 
Metals described in the literature include 
lead, mercury and thalium.3 

We describe a 57-year-old New Zealand 
European woman who was referred with 
probable glaucoma. Previous medical 
history is notable for sinusitis, headaches, 
facial pain, depression and previous 
smoking. She didn’t consume alcohol or 
take any regular medications. There was no 
specifi c ocular family history.

Clinical exam revealed Snellen best 
corrected visual acuity of 6/6 right and 6/9 
left. Baseline pressures by Goldman appla-
nation of between 11mmHg to 17mmHg 
in both eyes. There was no RAPD, Ishihara 
colour vision was 16/16 for both eyes, both 
optic nerves had generalised pallor and 
loss of the neuro retinal rim, which was 
confi rmed on optical coherence tomog-
raphy retinal nerve fi bre layer (OCT RNFL) 
(Canon OCT HT 100, Ohta-ku, Tokyo, Japan). 
Humphrey 24-2 threshold visual fi elds 
showed generalised right nasal visual 
fi eld loss and left central visual fi eld loss 
(Figure 1). Latanoprost was commenced for 
presumed normal tension glaucoma.

Figure 1: Left and right 24-2 threshold visual fi elds.
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Despite optimal IOP control, there was 
abnormal progression on OCT RNFL and 
further visual fi eld loss. On further ques-
tioning, the patient revealed over many 
years she regularly treated her ailments 
with colloidal silver, commonly by ingestion 
and additionally with direct application to 
the skin, nasal mucosa and ear canal. She 
produced the colloidal silver solution herself 
via electrolysis of silver metal. The concen-
tration of colloidal silver was not measured 
or regulated. The patient also ‘treated’ her pet 
cats with colloidal silver solution as required.

Heavy metal screen revealed elevated 
levels of serum silver at 2.3 micrograms/L 
(normal <1.0 micrograms/L) and serum 
manganese of 251nmol/L (73–210). Lead, 
cadmium, B12/Folate, Iron studies, serum 
creatinine, liver function panel and HBA1C 
testing were within the normal range. 
MRI of her brain and optic pathways was 
unremarkable. 

Cessation of colloidal silver use for three 
months resulted in decreased serum silver 
levels to 1.3 micrograms/L and no clinical 
progression of her optic neuropathy. These 
fi ndings could be consistent with a heavy 
metal optic neuropathy caused by silver. 

Colloidal silver is a suspension of soluble 
microscopic silver particles suspended in 
a liquid base. It is a commonly used alter-
native medicine with claimed benefi ts for 

a variety of affl  ictions including; arthritis, 
allergy, the common cold, infectious 
conjunctivitis and ocular pain.4 Colloidal 
silver is consumed or can be applied topi-
cally to various areas of the body. There is 
no recommended frequency of application.

Historically, soluble silver compounds 
have been used in treating a variety of 
illnesses. The use of silver in combination 
with sulfadiazine is still used as an antibac-
terial agent for the treatment of burns,4 and 
Silver nitrate has been used worldwide as 
ocular prophylaxis for ophthalmia neona-
torum since 1880.5 

Long-term ingestion or inhalation of 
soluble silver compounds or colloidal silver 
may cause a bluish-gray discoloration of 
the skin (argyria) or eyes (argyrosis). The 
location and degree of discoloration depends 
on the mode of application (eg, nose spray 
or eye drops) as well as individual suscep-
tibility.4 Soluble silver compounds can also 
accumulate in small amounts in the brain, 
in muscles and often conjunctival and 
corneal deposits can be seen on slit lamp 
examination.4

We believe that there is a plausible 
mechanism by the chronic ingestion and 
application of colloidal silver in causing 
this women’s optic neuropathy. A thorough 
medical history, including complementary 
medicine use, is important in every patient.
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Surgical aortic valve 
replacement for valve-in-

valve trans-catheter aortic 
valve dysfunction in the 

patient with a small aortic 
annulus

Andrei M Beliaev, Mark WI Webster, Sally C Greaves, James T Stewart, 
David A Haydock

Valve-in-valve (ViV) trans-catheter aor-
tic valve implantation is a minimally 
invasive treatment option whereby 

an aortic bioprosthetic valve is percuta-
neously implanted inside a degenerated 
surgical tissue valve. ViV TAVI accounts for 
3–4% of TAVI and is an alternative to redo 
surgical aortic valve replacement (SAVR), 
particularly in patients at higher surgical 
risk.1,2 However, patients with a small (≤ 
21 mm in diameter) surgical bio-prosthetic 
valve undergoing ViV TAVI are at increased 
risk of having a persistent residual trans-
valvular gradient and may have a reduced 
long-term survival.3 We present the case of a 
patient in whom ViV TAVI resulted in failure 
of clinical improvement and a high residual 

transvalvular gradient requiring redo SAVR, 
and discuss options for prevention of this 
complication.

Case report
A 78-year-old woman (height 173cm, 

weight 67kg, body mass surface (BMS) 
1.79m²) underwent SAVR in 2004 using a 
size 21mm Perimount pericardial tissue 
valve (model 2900) for severe aortic 
stenosis. Preoperatively the mean aortic 
valve gradient was 55mmHg, effective valve 
orifi ce area (EOA) 0.5cm², indexed EOA 
0.28cm2/m2. A postoperative transthoracic 
echocardiogram showed a mean gradient 
across the 21mm aortic valve prosthesis of 
21mmHg (Table 1). 

Table 1: Echocardiography parameters before and after surgical aortic valve replacement, valve-in-valve 
trans-catheter aortic valve implantation and redo surgical aortic valve replacement with enlargement of the aortic 
root.

Echocardiographic 
parameters

Pre SAVR, 
02/12/2003

Post SAVR,  
27/09/2004

Pre ViV 
TAVI, 
12/02/2016

Post ViV 
TAVI, 
13/04/2016

Pre redo 
SAVR, 
22/04/2016

Post redo 
SAVR, 
26/06/2017

Mean AV pressure 
gradient, mmHg

55 21 30 28 35 16

Doppler Dimensionless 
Index

0.35 0.22 0.46 0.38 0.67

EOA, cm2 0.5   0.8 1.9 1.6 2.7

IEOA, cm2/m2 0.28   0.45 1.1 0.9 1.5

Abbreviations: AV, aortic valve; EOA, e� ective valve orifice area; IEOA, indexed e� ective valve orifice area; SAVR, surgical aortic 
valve replacement; ViV TAVI, valve-in-valve transcatheter aortic valve implantation.
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In 2015 she developed increasing 
shortness of breath, light-headedness and 
exercise intolerance. Within six months 
her walking distance had decreased from 
500 to 50 metres. She underwent coronary 
angiography that demonstrated no haemo-
dynamically signifi cant coronary disease. 
A transthoracic echocardiogram on 12 
February 2016 showed mild concentric left 
ventricular hypertrophy, normal LV systolic 
function (estimated LV ejection fraction of 
60–65%), an aortic valve mean gradient of 
30mmHg and an EOA of 0.8cm², an indexed 
EOA of 0.45cm²/m², consistent with signif-
icant aortic stenosis. Signifi cant thickening/
calcifi cation and restriction of the valve 
leafl ets was noted from 2D imaging. She 
was scheduled for redo SAVR. However, 
in February 2016 she developed acute 
gangrenous appendicitis with appendiceal 
perforation and peritonitis, for which she 
underwent a laparotomy. After hospital 
discharge, she experienced dizziness and 
unsteadiness on her feet, and had diffi  culty 
mobilising around her home. Because of 
patient’s severe deconditioning and a Euro-
SCORE II estimated mortality of 6.93%, she 
was considered at intermediate-to-high risk 
for redo surgery, and was offered a ViV TAVI. 

In April 2016 she underwent transfemoral 
ViV TAVI with a manufacturer-recommended 
23mm Edwards Sapien 3 bioprosthesis. 
A TTE performed one day following this 
procedure demonstrated a persisting mean 
gradient across the aortic valve of 28mmHg. 
The Doppler Dimensionless Index, the ratio 
of left ventricular outfl ow tract velocity time 
integral (VTI) to aortic VTI, was normal at 
0.46 and the study was therefore considered 
to be consistent with normal bioprosthetic 
valve function, recognising that there may 
be technical diffi  culties with measurement 
of LV stroke volume. 

Postoperatively she continued to have 
symptoms of breathlessness and was 

re-evaluated. A TTE on 22 April 2016 showed 
normal LV size and systolic function and 
mild concentric LVH. The leafl ets of the 
23mm percutaneous AVR appeared unre-
markable and no aortic regurgitation 
was detected, but the mean aortic valve 
gradient was increased at 35mmHg. An 
EOA was calculated as 1.6cm2 (with the 
previous reservation that the LV stroke 
volume might be incorrect), indexed EOA 
of 0.9cm2/m2 (Table 1). After discussion with 
the patient and her family, redo SAVR was 
recommended, recognising that her general 
condition was better than it had been imme-
diately after her episode of peritonitis.

On 16 June 2017 she underwent a redo 
sternotomy, cardiopulmonary bypass, and 
removal of the original Perimount bovine 
tissue valve and ViV bio-prosthesis as one 
unit. The fi ndings were of redundancy and 
crowding of the leafl ets inside a constrained 
TAVI valve frame (Figure 1). The 23mm 
Sapien 3 bioprosthesis was well opposed 
to the 21mm Perimount valve, with no 
inter-valvar space, and was free of pannus 
formation. Once the surgical aortic valve 
sewing cuff sutures were removed and 
the double valve bioprosthetic complex 
removed, the aortic root was divided down 
the non-coronary sinus and across the 
annulus and widened with a pericardial 
patch using the Nicks technique. A size 
23mm Perimount Magna Ease aortic valve 
was then sutured into position. 

The early postoperative TTE showed 
normal LV systolic function with a mean 
aortic valve gradient of 16mmHg. A calcu-
lated EOA was 2.7cm², indexed EOA 1.5cm2/
m2. Her postoperative course was uncompli-
cated. At four months cardiology follow-up, 
she was not limited by breathlessness in her 
everyday life activities. During a telephone 
call follow-up in July 2018, the patient indi-
cated a considerable improvement in her 
excise tolerance since the last surgery. 
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Discussion
Aortic stenosis has a prevalence of 12% 

in the elderly population.4,5 American Heart 
Association and American College of Cardi-
ology guidelines recommend SAVR with a 
biological bioprosthesis from the age of 70 
years,6 and there is increasing use of tissue 
valves in patients younger than 70 years.7 
This change of clinical practice is because 
of increased long-term durability of tissue 
valves, the patient’s personal, occupational 
and lifestyle preferences, the bleeding risk 
of anticoagulation with a mechanical valve 
in the elderly, and the development of a 
percutaneous ViV option for structural valve 
deterioration.8 

The outcomes of ViV TAVI have improved 
over time with increased operator expe-
rience and improved TAVI technology. 
However, survival is worse in those in 
whom the TAVI valve is implanted in a small 
(≤ 21mm in diameter) surgical bioprosthesis 
and in those who have a high post-TAVI 
residual trans-valvar gradient.3 One recently 
described option for treating such patients is 
to deliberately fracture the surgical biopros-
thetic valve ring by high-pressure balloon 
infl ation.9 This increases the surgical valve 
EOA and allows fuller expansion of the 
implanted TAVI valve that, in turn, decreases 

the residual trans-valvular gradient. 
Although this does not appear to increase 
the risk of complications, in particular 
annular rupture, only a small number of 
patients have been reported to date. Valve 
fracturing does not completely overcome the 
problem of a small aortic annulus. 

In the case described, ViV TAVI resulted 
in a persistently high aortic valve gradient 
associated with symptoms because the 
percutaneous device was not adequately 
expanded within the previously implanted 
small (21mm) bioprosthesis. We obtained 
better haemodynamics by an open surgical 
procedure, including enlargement of the 
aortic annulus and implantation of a larger 
aortic valve bioprosthesis.

While echocardiographic assessment of 
prosthetic valve stenosis is beyond the scope 
of this paper, the study does also high-
light some of the diffi  culties that may be 
experienced. 

Conclusion
In younger patients with aortic stenosis 

and a small annulus undergoing SAVR, 
consideration should be given to enlarging 
the aortic annulus to allow implantation 
of a larger valve bioprosthesis and a better 
future ViV TAVI option.

Figure 1: Redundancy and crowding of the leafl ets inside a constrained TAVI valve frame.
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Alzheimer’s disease research: the 
future of BACE inhibitors

The build-up of beta-amyloid proteins in the brain is a hallmark of Alzheimer’s disease. 
Beta-site amyloid precursor protein cleaving enzyme (BACE) inhibitors such as lanabecestat 
prevent the production of beta-amyloid.

However, trials using oral lanabecestat in patients with Alzheimer’s disease have recently 
been stopped as the treatment has not been shown to improve cognitive status in those 
treated. Two similar BACE inhibitors, atabecestat and verubecestat have also been trialled in 
Alzheimer patients. These trials have also been stopped as they have been unsuccessful.

Professor Vassar who co-discovered BACE-inhibitors opines that they are not going to be 
effective in subjects who already have signs of dementia.
Lancet 2018; 391:2486

Vitamin supplements for the healthy?
In this comprehensive review of the topic the author notes that complementary medicines 

are a multibillion-dollar industry of which vitamin supplements are an important component.
He reports that claims of benefi t are not evidence-based. Adverse reactions may occur with 

some vitamins, particularly when high doses are taken.
It is concluded that there is no case for vitamin supplementation in normal healthy 

non-pregnant or lactating adults who are receiving the recommended daily intake of 
nutrients. The exception is folic acid and it is noted that folate supplementation has been 
undertaken in some foods in Australia and New Zealand since 1996 to decrease the incidence 
of neural tube defects.
Internal Medicine Journal 2018; 48:901–907

Platelet counts during pregnancy
Platelet counts of less than 150,000 per cubic millimetre during uncomplicated pregnancies 

are described as gestational thrombocytopenia if no alternative cause is identifi ed. Platelet 
counts may be even lower in women with pregnancy-related complications.

This report concerns a study which compares platelet counts in pregnant women with those 
of non-pregnant women. The researchers found that the platelet count was signifi cantly lower 
in the fi rst trimester of pregnancy than in non-pregnant women.

It was concluded that platelet counts in all women decrease throughout pregnancy, 
beginning in the fi rst trimester. Severe thrombocytopenia is rare, even in women with 
pregnancy-related complications. In women with platelet counts below 100,000 per cubic 
millimetre who do not have preeclampsia or a pre-existing disorder associated with thrombo-
cytopenia, a cause other than pregnancy or its complications should be considered.
N Engl J Med 2018; 379:32–43
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An Obscure Nervous Case
By Dr. Ritchie

Dr. Ritchie fi rst saw the case about 
three months ago. She complained of 
headache, which had been troubling 

her for some months, especially after using 
her eyes much.

On examination nothing defi nite could 
be found to account for the headache. Both 
pupils reacted to light and accommodation, 
and she did not appear to be markedly 
myopic. 

Patient appeared to be unduly nervous 
during examination and a well-marked 
tremor of the limbs was apparent.

Knee-jerks were greatly increased with a 
psuedo-knee clonus, but no ankle clonus; no 
Babinski. Abdominal and epigastric refl exes 
present. No ataxia. Palatal refl ex appeared 
to be absent. No nystagmus or staccato 
speech present; no history of vomiting. 
Tachycardia present, but no doubt due to 
nervousness, as the heart was quite normal, 
not enlarged, and no other sign of Grave’s 
disease was present. 

Patient was advised to see Dr. McBride, 
who reported double optic atrophy, but no 
apparent cause.

Patient was then sent into hospital and 
was observed for some weeks, but no other 
symptoms than the above appeared.

Blood was examined by Wassermann test 
and found negative. Cerebro-spinal fl uid 
was examined for globulin content, cytology 
and Wassermann; the latter one week after 
provocative injection of kharsavan. (Some 
recent work had shown that provocative 
injection of kharsavan did react on cere-
bro-spinal fl uid.)

Dr. McBride’s report;—
Mrs. J. McK., aged 27, consulted me on 22nd 

April, 1918, complaining of sore eyes and 
aching sensation behind the eyes. She also 
compla ined of diffi  culty in seeing at night 
and the glare of bright light troublesome. On 
examination I found her vision 6–12 in both 
eyes and a refractive error of +2 in each 
eye, also well-defi ned optic atrophy in both 
discs. Correction of refractive error did not 
improve vision. However, I gave the patient 
her refraction correction in Crooke’s glass 
“A” shade with the object of eliminating the 
trouble caused by the glare of strong light 
and sent her into hospital under care of Dr. 
Ritchie for observation. When admitted 
to hospital there were no retinal changes, 
but in three weeks’ time there was a well-
marked retinal degeneration in the right eye 
on nasal side of optic disc.
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