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Adverse childhood experiences and school readiness outcomes: 
results from the Growing Up in New Zealand study
Matthew C Walsh, Sophie Joyce, Tim Maloney, Rhema Vaithianathan

Existing research confi rms that children exposed to defi ned adversities (Adverse Childhood 
Experiences or ACEs) are at greater risk of health problems later in life, but less is known about 
how experiencing these adversities impacts their early learning skills. The researchers used 
data from a longitudinal study of more than 5,000 New Zealand children from before birth to 
the age of 4.5 years to explore whether there is a link between experiencing adversities and 
school readiness. The Growing Up in New Zealand (GUiNZ) study collected data about eight 
ACEs and about eight standard measures relating to primary school readiness, allowing the 
researchers to look for a relationship between the number of adversities experienced and 
performance on school readiness tests. They identifi ed a ‘dose-response’ relationship between 
the number of ACEs and performance on the readiness tests (as the number of ACEs experi-
enced increased, performance in the tests worsened). This research suggests that efforts to 
reduce ACEs and mitigate their effects could contribute to improved school readiness.

Point-of-care troponin use in New Zealand rural hospitals: 
a national survey

Rory Miller, Tim Stokes, Garry Nixon
A short survey including 23 of New Zealand’s rural hospitals was performed in 2018. This 
showed that the majority (85%) of rural hospitals used a bedside blood test (point-of-care 
troponin) to assess patients presenting with chest pain. These tests are less accurate compared 
to highly sensitive laboratory-based troponin blood tests available in metropolitan emergency 
departments. Pathways have been developed that use these laboratory-based high sensitivity 
blood tests to diagnose heart attacks. These are recommended by the New Zealand Ministry 
of Health and currently most New Zealand rural hospitals are unable to implement these 
pathways. However, a chest pain pathway that uses the bedside troponin blood test has been 
developed for use in rural hospitals and a trial is underway to assess the safety of this pathway.

Management of acute sigmoid volvulus in a provincial 
centre—a 20-year experience

Paul VB Fagan, Brad Stanfield, Talat Nur, Nigel Henderson, Falah El-Haddawi, 
Stephen Kyle 

Sigmoid volvulus is a condition that disproportionally effects the elderly and infi rm. Tradi-
tionally, the approach has been to decompress the volvulus and discharge. However, this does 
not fi x the problem and in the majority of cases this condition will recur and elderly patients 
can present in an even worse condition than previously. This study describes a long-standing 
approach of early surgery, which has been shown to be effective at reducing readmissions 
and is safe even in the elderly and can hopefully improve the treatment of sigmoid volvulus 
in New Zealand.

SUMMARIES
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Dental caries and previous hospitalisations among preschool 
children: � ndings from a population-based study in 

New Zealand 
Yan Myo Aung, Sandar Tin Tin, Tim Jelleyman, Shanthi Ameratunga

This population-based study aims to investigate possible associations between dental caries 
and other medical conditions in pre-school children, and involves all fi ve-year-old children 
who resided in northern New Zealand and received school entry dental examinations in 
2014–5. Eligible children were identifi ed from the regional dental datasets and linked to 
hospital discharge data to obtain information on hospitalisations for avoidable medical 
conditions, which occurred during the fi rst six years of life. About 41% of the children had 
dental caries, with a higher prevalence observed in Māori and Pacifi c children, those from 
the most deprived neighbourhoods and those from the Northland region. Children who had 
been hospitalised for injury had a higher risk of experiencing ECC but those who had been 
hospitalised for other medical conditions had not. 

Providing departments with regular reports on intern 
experiences using an adapted version of the PHEEM: 
completing the feedback loop to enable change in the 

education and training environment
Karyn Dunn, John Thwaites

This paper investigated whether feedback from interns was used by departments to facilitate 
change and enhance the education and training experiences of interns at Canterbury District 
Health Board. The reports, which are collated from the interns’ feedback and provided to 
departments, were reported by 83% of respondents as being useful. Fifty-fi ve percent had 
implemented, or were in the process of implementing change based on the information in the 
reports and a positive outcome was reported by 100% of those who had implemented change.  

The use of ‘tie down’ in New Zealand prisons —what is the role 
of the health sector?

Julia Carr, Paula King
This paper draws on recent reports from the Chief Ombudsman that describe the prison 
management of several people who were at risk of self-harm or suicide, as cruel, inhumane 
or degrading treatment or punishment. People were mechanically restrained on ‘tie-down’ 
beds by their legs, arms and chest or placed in waist restraints with their hands cuffed behind 
their backs over prolonged periods. This occurred at the direction of, or approved by, health 
professionals. This article raises questions about the responsibilities, scope of practice, stan-
dards and accountability of health professionals in prisons, and their role in upholding 
human rights and humane values. Moving forward, Government needs to ensure that people 
in prison at risk of suicide or self-harm, receive humane, evidence-based care, and that there 
is suffi  cient forensic mental health capacity and capability in the health sector for their timely 
access to equitable high-quality, and culturally safe services.

SUMMARIES
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Cancer Care at a Crossroads: 
time to make a choice

Diana Sarfati, Christopher GCA Jackson, Scott Macfarlane, Ian Bissett, 
Bridget Robson, Jason Gurney, Roslyn Kemp, Natalie James, 

Jonathan Adler, Nina Scott, John McM enamin 
“We are at a crossroads where our choices, or refusal to make choices, have clear implica-

tions for our ability to provide care in the future. How can we provide care, improve options 
and outcomes for patients with cancer, and do so within a socially responsible, cost-effective 

and sustainable framework?”
Sullivan et al, Lancet Oncology (2011)1

Cancer is the leading cause of death in 
Aotearoa/New Zealand. The number 
of those affected by cancer is forecast 

to increase by 50% in the next 15 years, 
primarily driven by a growing and ageing 
population.2 Our survival rates from cancer 
lag behind those of Australia, Canada and 
Scandinavian countries, and are not im-
proving at the same rate as elsewhere.3 Even 
more telling is that our outcomes for cancer 
vary within New Zealand. Our Indigenous 
and most marginalised fare worse, with 
Māori and Pacifi c people having higher rates 
of preventable cancers, worse survival and 
higher death rates than other New Zealand-
ers.4–6 Increasingly, regional variations in 
care and outcome are being reported.7 

At the same time, the costs of cancer 
care are escalating beyond our capacity 
to afford them. Drivers include the rising 
number of people with cancer, increasing 
age and comorbidity of patients, technology 
and new drugs, increasing specialisation, 
and increasing awareness of and demand 
for supportive care. The pace of change in 
cancer management, particularly new drugs 
and technology, presents major challenges 
for our systems and services.1

The management of cancer is uniquely 
complex, impacting on every aspect of our 
healthcare services, and so any solution 
must have a whole-of-system focus. Of 
course, many of the challenges we must face 
in relation to cancer care and control are not 
unique to us in New Zealand,1 and there is 
much to be learned by looking abroad. 

These issues are not new. During the 
late 1990s, the sector worked together, led 

by the NZ Cancer Control Trust (funded 
by the Cancer Society of New Zealand and 
the Child Cancer Foundation), to develop a 
comprehensive Cancer Control Strategy.8 
The Strategy was launched in 2003, more 
than a decade and a half ago. That strategy 
had a strong equity focus, its scope was 
broad, encompassing cancer prevention 
through to palliative care and research. It 
was followed by a series of cancer action 
plans that were more operational in their 
intent. By 2015, the focus of cancer control 
had largely narrowed to emphasise cancer 
treatment occurring in hospitals, with the 
advent of “better, sooner, more convenient 
cancer care”.9 This initiative was supported 
with treatment-related targets, which 
while popular, were not clearly related to 
improved outcomes. Achieving equity was 
largely absent from ongoing policy, and 
resource allocation was hamstrung by the 
reduced investment in Māori providers 
and the 2006 Ministry directive that the 
Treaty of Waitangi clause be removed from 
offi  cial documents.10 In the last three years 
the Cancer Control Council, and Te Kete 
Hauora, the Māori Health Business Unit 
at the Ministry of Health have been dises-
tablished, key prevention opportunities 
such as Sunsmart initiatives, alcohol and 
tobacco supply reduction, and action against 
obesity have all seemed to falter. Many in 
the cancer sector came to view progress on 
cancer control as stalled, and lacking in key 
government leadership. 

In response, the Cancer Care at a Cross-
roads conference was held in Wellington 
in early 2019.11 This was a landmark event 
jointly hosted by the University of Otago, 
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Wellington and the Cancer Society of New 
Zealand, in partnership with the Ministry 
of Health and the New Zealand Society 
for Oncology. It was attended by around 
400 people from across the cancer control 
spectrum; people affected by cancer, 
NGOs, primary and secondary care service 
providers, academics and policy makers. 
The conference was opened by a powerful 
call to action from Blair Vining, who has 
terminal bowel cancer and his wife, Melissa, 
with the words [from Melissa] to the 
Minister of Health “You have failed Blair, you 
have failed me and my children, and you have 
failed many other New Zealanders by not 
having a cancer plan”. 

Invited speakers covered wide-ranging 
topics, identifying strengths, weaknesses and 
high priority cancer control activities for 
governance, surveillance, prevention, early 
detection, treatment, palliative care and 
research. There was a strong focus on Māori 
leadership and rights, addressing health 
needs of Māori and other underserved popu-
lations, with a view to eliminating inequities 
in outcomes from cancer. Speakers from the 
UK, Canada, Australia and Europe described 
effective global responses, which included 
the development and redevelopment of 
dedicated cancer agencies, comprehensive 
cancer control plans, central planning and 
monitoring of both processes and outcomes 
within cancer systems. Local speakers and 
attendees highlighted a growing frustration 
at the sense of lack of progress in cancer 
control, and the mood was that we are 
indeed at a crossroads. 

Several key themes emerged. 
1. There was a strong consensus that 

New Zealand urgently needs strong 
central leadership in cancer 
control. Eighty-one percent of partic-
ipants at the conference supported 
the idea of a national cancer agency to 
provide evidence-based, collaborative 
high-quality cancer control lead-
ership to the sector. Internationally, 
there are many very successful 
models based on this concept (Table 
1). Irrespective of the model, lead-
ership needs to be goal-orientated, 
equity-focused, information-rich, 
have systematic decision-making 
processes that involve all stakeholders 
including cancer survivors, and 

driven to continual improvement. 
This is consistent with World Health 
Organization recommendations, 
which state that good cancer control 
requires a comprehensive, inte-
grated programme of activities, clear 
identifi able leadership, involvement 
of the sector, evidence-based deci-
sion-making, a focus on continuous 
quality improvement and a stepwise 
approach to planning and imple-
mentation.12 New Zealand has four 
regional cancer networks, with some 
questioning whether an obvious 
solution is to combine these into 
one single national cancer network 
charged with leading the next steps in 
cancer control. 

2. Achieving equity must be a central 
element of any cancer control activity. 
A critical element of this is committing 
to actively supporting the Māori right 
to self-determination and to freely 
pursue cancer control development 
in accordance with Māori aspira-
tions. Māori and Pacifi c people in 
New Zealand have higher rates of 
most preventable cancers; 3–3.5 times 
the rate of lung cancer, 3–6 times the 
rate of stomach cancer, and 3–4 times 
the rate of liver cancer, and worse 
survival for almost all cancer sites.4,13 
Evidence-based policy needs to be 
urgently implemented to prevent these 
cancers, particularly among those 
most affected. Reducing inequities in 
health extends to elements outside of 
the health system, factors often linked 
to disempowerment and poverty 
(such as income distribution and 
housing quality) that create inequal-
ities in health generally and cancer 
specifi cally. The reasons for existing 
inequities are multifactorial, including 
Māori patients having later stage 
disease at diagnosis for some cancers, 
generally higher rates of comorbidity, 
poorer access to cancer care and 
sometimes poorer quality of care.5 An 
equity focus is required through the 
entire system; identifying root causes 
of inequity, valuing and integrating 
Māori knowledge and expertise 
within our health services, using tools 
such as equity-focused reporting to 
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identify ‘hotspots’ of inequity, and 
using continuous quality improvement 
approaches. In short, we must be 
prepared to invest disproportionately 
in our least privileged populations, 
so they can expect the same cancer 
outcomes as our most privileged. One 
goal that was articulated was that we 
should aim to achieve survival equity 
between Māori and non-Māori cancer 
patients by 2030. 

3. Monitoring quality and equity across 
our cancer control continuum is 
fundamental to identify our priorities, 
evaluate what is working and what 
is not, and to shine light on the gaps 
in our knowledge. To be effective, we 
need to measure both processes and 
outcomes and we need to focus on 
high-priority areas fi rst. Measurement 
needs to be undertaken with a clear 
purpose, requires high-quality data 
(including ethnicity), needs to have 
patient perspectives embedded 
and needs to be clearly attached 
to action for improvement where 
necessary. One of the highest-priority 
areas is ensuring that accurate and 
high-quality staging information is 
provided to the cancer registry in 
order that stage-specifi c survival can 
be ascertained so that we can focus 
on the areas of greatest need fi rst, we 
can measure the value and impact of 
investment, and enable international 
benchmarking. 

4. Good policy, planning and monitoring 
is only effective if there are organised, 
well-resourced implementation 
strategies in place. This needs to be 
coordinated and integrated across the 
entire health system, from national to 
regional and community-level imple-
mentation. Too frequently, policy has 
been developed and implemented 
without national consistency, or 
a clear evaluation plan. One such 
example was the “Tumour Standards”, 
which were not clearly defi ned, 
were not resourced for implemen-
tation, and there was no baseline or 
follow-up measurement. 

5. A need for broadening of technology 
assessment. Cancer care is becoming 
increasingly technology dependent. 

While New Zealand has a long 
history of controlled and constrained 
investment in cancer drugs through 
PHARMAC, the same rigour and 
review does not currently apply to the 
use of novel high-cost surgical tech-
niques such as robotic or laparoscopic 
surgery, stereotactic radiosurgery or 
investment in high-cost and complex 
imaging such as PET/CT (including 
access criteria). As the role for clinical 
genomics expands, this will also 
challenge our ability to implement 
this important component of cancer 
care equitably and evenly. In the UK, 
the National Institute of Health Care 
and Excellence (NICE) performs this 
function; there is no equivalent in 
New Zealand and a review of this 
function is timely. The need for better 
access to cancer drugs was voiced by 
patient advocates, and tensions with 
other priorities for investment in 
cancer control were noted. PHARMAC 
Chairman Steve Maharey promised an 
improvement of PHARMAC’s timeliness 
of assessment and hinted at other 
changes he would be proposing to his 
board during the course of his tenure.

6. High quality, accessible, timely, 
equitable and coordinated 
treatment and care processes. There 
were calls for improvements in care, 
with clear streamlined processes for 
diagnosis, treatment and referral. 
Well-coordinated and patient-centred 
care ensures the right patient has 
access to the care they need at the 
right place and in a timely fashion. 
This requires coordination across the 
entire system, which in turn requires 
a clear governance and organisational 
structure led nationally, and opera-
tionalised at national, regional and 
local levels. It involves adherence 
to current best practice and some-
times referral of people to wherever 
best outcomes are being achieved. It 
means that some treatments will not 
be available everywhere, but that 
common conditions should be treated 
expertly in a relatively consistent 
manner close to home with uniform 
outcomes. It also means focusing on 
all elements of the treatment pathway 
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so that they are designed in such a 
way that they eliminate inequities. 
It means focusing on the care of the 
whole person and their whānau, not 
just their disease.

7. Prevention is critical. Up to half of all 
cancers are theoretically preventable, 
yet little research or resource is 
dedicated to addressing optimal 
approaches to prevention in New 
Zealand. Even when there is clear 
evidence for action, we frequently 
allow vested interests to limit our 
progress.14 These interventions can 
be broad-based and determinants-fo-
cused such as ensuring adequate 
housing to reduce the rates of chronic 
infections among underserved popula-
tions (including H pylori and hepatitis 
viruses which cause stomach and liver 
cancers respectively), those which 
focus on differential exposures to 
risk factors including tobacco control, 
policies to address the growing obesity 
problem in New Zealand, and policies 
which address alcohol consumption as 
a cause of cancer, and policies that are 
situated within the health sector such 
as policies for immunisation against 
HPV and hepatitis B, and cervical 
screening. 

8. Engagement of primary care. 
With increasing numbers of people 
surviving cancer, there is an increasing 
role for primary care and general 
practice. Additionally, there is an 
important role for primary care in 
the surveillance and follow-up of 
people who have completed secondary 
care treatment. This would enable 
unburdening of secondary services to 
facilitate more rapid access to diag-
nosis. There is likely to be a need 
for streamlining the evaluation of 
high-risk symptoms clinics to facilitate 
referral pathways along patient-
centred pathways rather than the more 
traditional specialty-based referral 
paths. Primary care is also uniquely 
well placed to monitor, manage and 

evaluate comorbid conditions, which 
can impact substantially on the 
outcomes for those with cancer.15

9. Research matters. Research activ-
ities must continue to occur across the 
cancer control continuum and be inte-
grated where possible, and leveraged 
to provide maximum benefi t for our 
relatively modest means. Research 
priorities for New Zealand include 
those that will advantage those with 
greatest need, and must be in line with 
obligations under te Tiriti o Waitangi. 
Any cancer control priorities must 
also blend with the priorities of the 
Health Research Strategy, which are 
currently under review. 

Outcomes
The meeting garnered three days of 

continuous media attention, and saw the 
Minister of Health answering questions 
across a variety of media outlets about his 
Government’s response to cancer control. 
The Minister noted he had heard the call 
and was deeply moved by Blair and Melissa 
Vining, and promised to commence work 
on a national cancer plan, with a draft to be 
delivered by June. The voice of the sector and 
the demand for change was clearly conveyed.

The remaining question is what the 
quality and scale of the response will be. 
Will a new cancer control plan address 
the entrenched structural issues in New 
Zealand, that have seen the delivery of 
inequitable and uneven care? Will we 
have a programme that delivers bold and 
evidence-based prevention goals that chal-
lenge our political comfort? Will there be 
a leadership framework and technology 
evaluation process that sets us on a path that 
can engage with the realities of managing 
growth in demand and cost, as well as 
ensuring high-quality and equitable care? 
A repacking of current efforts and labelling 
this as a cancer control plan would risk 
selling New Zealand short for a generation. 
We are at a crossroads and face a choice; 
that choice (or failure to make a choice) will 
have profound implications for many years 
to come. 
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Table 1: Examples of centrally funded comprehensive cancer institutes.

Institute Goal

Cancer Australia, 
Australia

Government funded agency. Set up in 2006. Aim to “reduce the impact 
of cancer, address disparities and improve outcomes for people a� ected 
by cancer by leading and coordinating national, evidence-based 
interventions across the continuum of care.”16

NSW Cancer Institute, 
NSW Australia

Established in 2003 under statute to lessen the impact of cancer across 
the state (NSW) “reduce the incidence of cancer in the community; 
increase the survival rate for people diagnosed with cancer; improve the 
quality of life for people with cancer and their carers; provide a source of 
expertise on cancer control for the government, health service providers, 
medical researchers and the general community.”17

Canadian Partnership 
Against Cancer, Canada

Founded in 2007. Federal Government funded to “accelerate action 
on cancer control for all Canadians” and “collectively focused on the 
long-term objectives of reducing the incidence of cancer, reducing the 
likelihood of dying from cancer and improving the quality of life of those 
a� ected by cancer.”18

Danish Comprehensive 
Cancer Centre, Denmark

Set up in response in 2017 in response to a 2016 Cancer plan to “[gather] 
management and professional capacities within cancer and healthcare 
in Denmark.”19

Netherland 
Comprehensive Cancer 
Organisation (IKNL)

A national organisation that is the “quality institute for oncological 
and palliative research and practice. IKNL collaborates with healthcare 
professionals and managers and patients on the continuous 
improvement of oncological and palliative care.”20
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EDITORIAL

Building collaborative 
research networks across 

rural and provincial 
Aotearoa

Marc Gutenstein, Sampsa Kiuru

One in four New Zealanders live in ru-
ral areas or small towns, and there is 
a greater percentage of children, older 

people and Māori living in these areas.1 One 
in fi ve New Zealanders are served by one 
of the 33 rural hospitals in New Zealand.2 
Almost 1 in 10 New Zealanders live in highly 
rural or remote areas, or rural areas with 
low urban infl uence.3 Therefore a substan-
tial part of our population is served by hospi-
tals that are non-urban and non-tertiary. 

Despite this substantial presence, a rural-
urban disparity exists in many aspects of 
healthcare today.4 And despite this disparity, 
the sector of medical practice represented by 
small base hospitals and provincial or rural 
centres tends to be under-represented in 
medical literature, professional networking, 
and educational and clinical resourcing. 
Rural hospitals have been under threat due 
to a focus on urban-based policy, funding 
and service planning,5 and desire for 
centralisation of services.6 Perhaps on the 
assumption that tertiary or urban practice 
represents a ‘gold-standard’, there can also 
be an assumption that improving practice 
is a one-way street with new learnings 
trickling down from large academic centres 
to smaller centres.

We would suggest that this is not the case. 
Non-urban medical practice, and indeed 
non-teaching-hospital education, are not 
scaled down versions of their urban coun-
terparts, but rather speciality domains in 
their own right. When the health system 
is under pressure and there is a focus on 
minimising wastefulness and curating 
best practice across the whole healthcare 
system, there is much to be learned from 
provincial and rural practice. Wisdom is 

a two-way street and the constraints of 
distance, equipment, facilities and staff that 
affect these centres also lend themselves 
to creative and resourceful solutions to 
healthcare that can inform best practice for 
everyone involved. 

Two papers in this issue of the New 
Zealand Medical Journal demonstrate these 
issues well. 

Fagan et al demonstrate that the 
management of acute sigmoid volvulus in a 
provincial centre is safe, timely and clini-
cally appropriate. Although hampered by a 
lack of fl exible endoscopy resources, overall 
surgical outcomes in the patient cohort 
treated largely using rigid sigmoidoscopic 
decompression followed by early sigmoid 
colectomy were associated with low compli-
cations and mortality.7

Miller et al describe the use of troponin 
testing and accelerated diagnostic protocols 
(ADPs) for chest pain in rural New Zealand.8 
ADPs have been universally adopted by 
urban emergency departments in New 
Zealand, however their validity in rural 
centres with point-of-care troponin tests 
is actually unknown. Expecting that the 
trickle-down of urban emergency medicine 
can be a solution for rural practice is highly 
problematic and may be risky for patients 
when clinical resources differ. The solution 
here will lie in rurally focused research into 
an ADP designed specifi cally for rural use 
with point-of-care troponin testing.

Rural and provincial research faces 
many of the same obstacles that clinical 
teams face, with fragmented and dispersed 
rural hospitals lacking a formal research 
network. Research networking is essential 
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for disseminating and sharing knowledge, 
meeting local population health needs and 
promoting appropriate non-urban health 
policies.9 This has been slowly recognised 
and an informal ‘Rural Hospital Research 
Network’ has been organised through the 
Rural Health Academic Centre Ashburton.10 
However, practical challenges remain, as 
identifi ed by Miller, such as maintaining 
and supporting a database of stable research 
contacts from within the rural hospital 
workforce. Solutions here may mirror rural 
education in using online virtual campuses 
and videoconferencing to link networks 
together. The University of Otago Rural Post-
graduate Programme has been using these 

methods to deliver postgraduate training in 
rural hospital medicine across New Zealand 
and into the Pacifi c.11

For one in four New Zealanders their 
healthcare journeys will begin in smaller 
centres. Although each hospital may be 
relatively small compared to larger urban 
counterparts, collectively they comprise 
a signifi cant part of the daily healthcare 
provided to New Zealanders. Greater 
involvement of rural and provincial 
providers in health research will increase 
visibility of these journeys, build collabo-
rative academic, educational and clinical 
networks, and allow research data to be 
translated back into clinical practice for all. 
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Adverse childhood 
experiences and school 

readiness outcomes: results 
from the Growing Up in 

New Zealand study
Matthew C Walsh, Sophie Joyce, Tim Maloney, Rhema Vaithianathan

The Adverse Childhood Experienc-
es (ACEs) Study1 and subsequent 
research have shown that people 

exposed to a range of adverse childhood 
experiences are at greater risk of health 
problems.2–3 ACEs include exposure to mal-
treatment, witnessing violence, experienc-
ing parental divorce, living with household 
members who abuse substances, having a 
history of incarceration or having mental 
illiness.1 Even after statistically adjusting for 
a range of socioeconomic and demographic 
factors, ACEs predict chronic health condi-
tions and other indicators of poor health.4 
More recently, research has established that 
exposure to ACEs is also associated with 
health conditions during childhood.5–7

One of the pathways between ACEs 
and health is hypothesised to be harmful 
biological responses to stress.8 These 
physiological effects include a range of 
changes in the nervous system9–10 that have 
behavioural implications, compromising the 
child’s memory and causing cognitive and 
attention problems that may impact on the 
child’s readiness for school. This suggests 
that we would expect ACEs to be associated 
with poor development of skills in children. 
While several studies have documented 
ACEs’ impact in adolescent children,11–13 
only a few studies have investigated skills 
and behavioural defi cits in early childhood 
related to ACEs.

ABSTRACT 
AIM: The Center for Disease Control’s (CDC) Adverse Childhood Experiences (ACEs) have been associated 
with adverse health consequences in adults and children, but less is known about any association between 
ACE and early learning skills. We investigated the relationship between ACEs and objective preschool 
measures of skills using the Growing up In New Zealand (GUiNZ) cohort study (n=5,562; 2009–2015). 

METHODS: We mapped standard ACE definitions to GUiNZ to determine the prevalence of ACEs. We 
performed regression analysis to investigate the association between ACEs and a range of outcome 
measures, including counting up to 10, counting down from 10, letter recognition, a� ective knowledge, 
name writing, number writing and delayed gratification. 

RESULTS: Before entering primary school, 52.8% of GUiNZ children experienced at least one ACE. We found 
a dose-response relationship with seven of the eight tests. For example, a� er statistically adjusting for 
multiple potential confounders, for each one additional ACE, children were 1.12 times more likely to be 
unable to count up from 1–10 (95% Confidence Interval 1.04–1.19). 

CONCLUSIONS: Awareness of the negative impact of ACEs on school readiness should aid in the development 
and prioritisation of prevention strategies to reduce the occurrence and impact of ACEs in children. 
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One study14 which did look at outcomes 
in early childhood used the Fragile Families 
and Child Wellbeing Study of children 
born between 1998 and 2000 in 20 urban 
cities in the US. It looked at the association 
between ACEs recorded in the fi rst fi ve years 
of life and academic skills and classroom 
behaviours (as reported by the child’s year 
1 teacher in New Zealand). Researchers 
controlled for the child’s age and gender, the 
mother’s race and ethnicity, the mother’s 
education, the relationship status of the 
parents at the time of child’s birth, and 
household income. They found that ACEs 
were associated with poorer academic skills 
and behavioural problems during the fi nal 
month of kindergarten (year 1 in 
New Zealand).

While in New Zealand, the terminology 
of ACEs has not been used as extensively, 
there are nonetheless a number of relevant 
studies on the subject from existing cohort 
studies.15–21 One study used the New Zealand 
Dunedin Multidisciplinary Health and Devel-
opment Study to look at exposure to ACEs in 
a historic New Zealand cohort.22 Adults were 
asked to recollect the occurrence of ACEs 
during their childhood. Approximately 35% 
of their cohort reported zero ACEs while 15% 
reported four or more ACEs. While correlates 
to ACEs were ascertained in the previous 
cohort studies, we were unable to fi nd publi-
cations correlating these measures with 
school readiness. Using data from a contem-
porary birth cohort in New Zealand, Growing 
Up in New Zealand,23 we have the oppor-
tunity to look at the association between 
ACEs and school readiness. GUiNZ collected 
data on eight standard measures related to 
primary school readiness. Based on previous 
literature we expected ACEs to be negatively 
correlated with all administered tests.14

The present report contributes to the 
existing literature in two ways. First it 
documents ACEs in a contemporary and 
ethnically diverse New Zealand population. 
Secondly, it adds to the growing evidence 
that ACEs have broader implications than 
just health. We document the association 
between ACEs and very early childhood 
developmental problems, highlighting the 
importance of prioritising interventions 
to prevent the occurrence or mitigate the 
impact of ACEs on school readiness.

Methods
The Growing Up in New Zealand study is 

a contemporary longitudinal study tracking 
the development of 6,790 births in New 
Zealand. The GUiNZ cohort has been argued 
to be broadly generalisable to New Zealand’s 
current population of births. In addition, the 
study catchment area also included a mix 
of urban and rural home environments.23–24 
Ethics for the GUiNZ study were approved 
by the Health and Disability Northern Y 
Committee (NTY 08/06/055).23 We restricted 
our sample to those who responded to the 
54-month wave and were enrolled before 
the birth of the child to ensure that all 
relevant outcomes were observed, which 
reduced the sample to 5,562 children. We 
used all available GUiNZ study waves and 
instruments to fi nd correlates to commonly 
investigated adverse childhood experiences 
(ACEs).1 The GUiNZ study collected data on 
eight ACEs. Three specifi c standard ACEs 
involving child sexual abuse were not specif-
ically collected as part of the GUiNZ study. 
Figure 1 summarises the measurement of the 
eight ACEs using GUiNZ survey questions. 

School readiness outcomes
Luria-Nebraska Hand Clap Test

The hand clap test measures inhibitory 
control and the ability to stay focused.26 

DIBELS Letter Naming Fluency Test
The DIBELS letter naming fl uency 

test is correlated with reading level at 
the end of the fi rst year of school.27 The 
Grade K/Benchmark 1 version was used 
with randomly ordered lower-case and 
upper-case letters. 

Gi�  Wrapping Test
A test of the ability to delay gratifi cation 

was adapted from the original Marshmallow 
Task by Ebbesen.28 Each child was requested 
to please not look or peek at the surprise 
while it was being wrapped for 60 seconds. 

A� ective Knowledge Test
A modifi ed Affective Knowledge Task29–30 

was administered by giving children six face 
cards and asking how the person in the face 
cards feels. The emotions portrayed were 
‘happy’, ‘sad’, ‘scared’, ‘angry’, ‘surprised’, 
and ‘disgusted’. 
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Number and Name Writing Test
Children were asked to write their 

name on a sheet of paper and write some 
numbers on a sheet of paper. GUiNZ study 
staff were trained to code the number and 
name writing tests according to a standard 
scoring protocol.29 

Counting up from 1–10 and down 
from 10–1

Children were asked, “Please can you 
count up from 1 to 10?” and “Please can you 
count down from 10 to 1?”. The interviewer 
wrote down exactly what the child said, and 
a score was assigned based on the longest 
correct number sequence given by the child.

Statistical analyses
The total number of experienced ACEs 

for each child was calculated by the age of 
54 months. There are a total of 60 survey 
questions from three waves of data collection 
from partners and mothers used to indicate 
the presence of the eight studied ACEs. For 
purposes of these analyses, missing data for 
any reason was coded in such a way as to 
not add information on the presence of the 
ACE. For example, for mothers who didn’t 
complete the nine-month questionnaire 
that requested drug use history, those two 
variables were ignored in the logic when 
assigning ACEs to the children leaving only 
data from the partner to be used to determine 
if the ACE was observed for the child. 

Figure 1: Adverse Childhood Experience Mappings to GUiNZ study questions.  

The survey month and mother or partner surveys used are highlighted in parentheses for each ACE.  For example (9P, 
54M) would refer to data used to measure this ACE from the 9-month partner and 54-month mother surveys.
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To ensure the ACEs were antecedent to 
the outcomes being observed, all ACEs were 
developed from data collected prior to or 
simultaneous with collection of the outcome 
measures. While child outcomes were 
collected on the date of the examination, 
ACEs collected during the same wave had 
reference windows that were before the 
interview date, for example within the 
past four weeks. Logistic regression was 
used to evaluate the crude and multi-
variable adjusted odds ratios describing 
the prediction of childhood developmental 
outcomes using the total number of ACEs as 
the main independent variable. For multi-
variable adjusted regression models, the 
set of adjustment factors included: family 
income, New Zealand deprivation index of 
residence at time of pregnancy,31 mother’s 
age, mother’s education, child’s gender, 
single-parent status and child’s ethnicity. 
Child development outcomes were all coded 
as dichotomous variables to indicate low 
performance on each test. This is to aid 
comparisons across measures and also as 
a proxy for additional resources that might 
be needed to address children not ready 
for school entry. Analysis of variance and 
chi-square tests of independence were 
conducted as indicated. All analyses were 
completed using STATA version 15.0. Fully 
standardised coeffi  cients were computed 
with the listcoef command. 

Results
Adverse childhood experiences (ACEs) 

were common in this cohort. By the 
54-month wave, 52.8% of all GUiNZ children 
had experienced at least one ACE and 2.6% 
experienced four or more. Emotional and 
physical abuse were the most common ACEs, 
and parent or partner incarceration was the 
least common (Table 1). 

ACEs experienced by GUiNZ children were 
consistently associated with family income, 
the New Zealand deprivation index at the 
time of enrolment, mother’s education, 
mother’s age and partner’s age (results 
not shown). For example, children with a 
family income <=20,000NZD experienced 
3.02 times the number of ACEs than children 
with a family income of >150,000NZD. The 
disparity appears higher when looking 
at the percent with three or more ACEs. 
For example, children with a mother who 

reported no secondary qualifi cation were 
13.4 times more likely to have three or more 
ACEs, compared to children with mothers 
who reported having advanced degrees. 

All investigated 54-month child eval-
uations were statistically signifi cantly 
associated with both the total number of 
ACEs and both evaluated dichotomous 
variables indicating >=2 or >=3 experienced 
ACEs. Children who could recognise and 
name 0–1 letters in the DIBELS letter fl uency 
test had, on average, 1.8 times as many ACEs, 
compared to children that named more 
than seven letters during the 60 seconds test 
(1.13 ACEs compared to 0.64 ACEs). Simi-
larly, when focusing on the percentage of 
children who had >=3 ACEs, children who 
could recognise and name 0–1 letters on 
the DIBELS test were 3.64 times more likely 
to have >=3 ACEs compared to children 
who could name more than seven (14.2% 
compared to 3.9%). With a few minor excep-
tions, similar results were found throughout 
all investigated tests.

ACEs relationship with preschool 
readiness tests

Crude analyses showed statistically signif-
icant associations between the number of 
ACE exposures and child development tests 
administered as part of the GUiNZ study. For 
example, children with no ACEs had a mean 
DIBELS score of 9.6 letters in 60 seconds. The 
DIBELS score decreased as ACEs increased: 
8.3 (1 ACE), 7.3 (2 ACEs), 4.7 (3 ACEs), 2.6 (4+ 
ACEs). Similar dose-response results can be 
found for all tests (data not shown). Figure 
2 shows the percent at each number of ACEs 
that failed or performed in the bottom tertile 
of administered tests. For example, the 
percent in the bottom tertile of performance 
for the DIBELS test ranged from 24.4% (0 
ACEs) to 55.7% (4+ ACES). 

After adjustment for possible confounders 
Table 2, most of these relationships declined 
in magnitude, but remained statistically 
signifi cant. For example, after adjustment 
for potential confounders, for each addi-
tional experienced ACE, the difference 
in the log of expected counts of correctly 
identifi ed letters decreased by 0.084 (95% 
Confi dence Interval: 0.05–0.12). An addi-
tional interpretation is that an increase in 
one experienced ACE led to a reduction of 
8.4% in the number of letters named. For 
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Table 1: Percentages of Growing Up in New Zealand Child study participants experiencing adverse 
childhood experiences by the 54-month interview, New Zealand 2009–2015, n=5,562.

Adverse childhood experience (ACE) Percent of 
GUiNZ children 
experiencing ACE

Number of 
GUiNZ children 
experiencing ACE 
by 54 months

Child emotional abuse indicator 23.6% 1,310

Child physical abuse indicator 19.8% 1,101

Parent or partner indicator for illegal street drugs use 10.8% 601

Parent or partner indicator for depression 10.5% 584

Parent separation or divorce indicator 10.2% 569

Parent or partner intimate violence indicator 6.6% 366

Parent or partner indicator for problem drinker or alcoholic 4.5% 249

Parent or partner indicator for conviction and jail time 1.8% 99

Total adverse childhood experiences

0 47.2% 2,624

1 29.8% 1,657

2 14.5% 804

3 6.0% 334

4 or more 2.6% 143

Table 2: Crude and multivariable* adjusted associations between 54-month child developmental outcomes and adverse 
childhood experiences (ACEs) in the Growing Up in New Zealand Study (n=5,562),^ New Zealand 2009–2015.

Number of ACEs

Child developmental outcome Sample 
size^

Mean 
(Std. 
Dev.)

Multivariable* Adjusted Estimated 
Scores

Multivariable* Adjusted 
Beta (95% CI)

0 1 2 3

Luria Clapping Test Score 4,927 11.2 (5.0) 11.7 11.1 10.5 9.9 -0.03 (-0.04 to -0.01)

DIBELS Letter Naming Score 4,955 8.5 (10.5) 9.8 8.1 6.9 5.3 -0.08 (-0.12 to -0.05)

A� ective Knowledge Test Score 5,073 7.9 (2.2) 8.1 7.9 7.6 7.4 -0.01 (-0.01 to 0.002)

Counting Up Test (1–10) Score 5,095 8.6 (2.9) 8.9 8.6 8.2 7.9 -0.01 (-0.025 to -0.003)

Counting Down Test (10–1) Score 5,095 4.1 (4.1) 4.6 4.0 3.4 2.9 -0.06 (-0.09 to -0.03)

Name Writing Test: 
percent pass

4,975 0.41 (0.49) 64.6% 58.4% 52.0% 45.4% -0.07 (-0.13 to -0.01)

Number Writing Test: 
percent pass

4,827 0.62 (0.49) 41.3% 37.6% 34.2% 29.7% -0.08 (-0.15 to -0.01)

Gi�  Wrapping Task: 
child didn’t peek

5,070 0.28 (0.45) 74.6% 71.9% 68.6% 66.1% -0.08 (-0.15 to -0.02)

*Adjusted for family income, New Zealand deprivation index at time of pregnancy, mother’s age, mother’s education, child’s ethnicity, single 
parent (not cohabiting) status, and child’s gender.
^Due to missing responses or when the child did not complete an exam, sample sizes are lower than total participants.
**All p-values <0.05 except for the multivariable adjusted odds ratio for the A� ective Knowledge Test.
Poisson regression was used for all scores and logistic regression for the dichotomous outcomes (percent pass or did not peek).
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Figure 2: Percent of Growing Up in New Zealand children who were in the low performance categories 
for six school readiness tests by the number of adverse childhood experiences, New Zealand, 2009–2015. 

All six tests had significant trend tests at the 95% confidence interval. 
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example, a child with 0 ACEs was modelled 
to have an expected number of correctly 
identifi ed letters in 60 seconds of 9.8 and, as 
the number of ACEs increased, the expected 
number decreased; 9.8 (0 ACEs), 8.1 (1 ACE), 
6.9 (2 ACEs), and 5.3 (3 ACEs). We tested for 
the possibility of different effects on ACEs on 
child development depending on the gender 
of the child and found no differences by 
gender in the results shown in Table 2 (data 
not shown).

Discussion
One of the considerable strengths of 

the GUiNZ study is the standardised early 
childhood tests administered by trained 
interviewers during the 54-month child 
interview. Based on previous literature we 
expected ACEs to be negatively correlated 
with all administered tests. Our results 
support this hypothesis, and provide 
evidence for a dose-response relationship 
between the number of ACEs a child is 
exposed to and their school readiness. As 
various cut points all indicated similar 
results, we focused on using the total number 
of ACEs as the main independent variable in 
logistic regression models predicting poor 
(bottom third) test performance. 

ACEs were common among Growing Up 
in New Zealand (GUiNZ) enrolled children. 
We found that, by the 54-month interview 
(when children were around 4½ years old), 
more than half of the enrolled children had 
experienced at least one ACE. However, 
without a complete registry of pregnant 
women, no sampling frame could be 
constructed nor could sampling weights be 
computed. Therefore, while our fi ndings for 
this cohort might be broadly generalisable 
to New Zealand’s current population of 
births, additional details on response rates 
within subgroups would be required to get 
a better estimate of the prevalence of ACEs 
in New Zealand. 

In addition, the GUiNZ study did not 
ascertain sexual abuse and we used only 
data from the fi rst 54 months to estimate 
ACE prevalences. We would expect the 
ACE prevalance estimates to be lower than 
other studies using all standard ACEs and 
through the 18 years of life. In the US 2010 
Behavioural Risk Factor Surveillance Survey 
(BRFSS), 53,784 participants were inter-
viewed. Researchers found 40.7% had not 

experienced an ACE compared with 47.2% of 
the GUiNZ children. Without recreating the 
BRFSS ACE study on a representative sample 
of New Zealand adults, we are unable to 
make a direct comparison.

A number of ACEs were ascertained 
from responses from the partner surveys 
(eg, parent or partner depressed), and 
for 33.7% of GUiNZ children the partner 
surveys were not collected. In these cases, 
we coded children where the partner had 
not responded the same as the absence of 
the ACE (eg, partner depression is coded the 
same if ‘not depressed’ or ‘partners survey 
missing’). This means that the gross estimates 
of ACEs from this study are lower than they 
would be with full data. Additional analyses 
are required to more fully understand the 
effect of missing data from the partners 
however, similar dose-response associations 
between ACEs and school readiness were 
found when excluding GUiNZ children where 
a partner did not participate and including 
only measures of ACEs collected from the 
mother. As data missing due to partners not 
completing the survey are not at random, 
standard techniques to adjust (such as impu-
tation) were not appropriate.

The observed associations between the 
GUiNZ measures of school readiness and 
total ACEs experienced by children, even 
after controlling for common confounders, 
are noteworthy and add to the consid-
erable literature on the negative effects of 
childhood toxic stress. These results high-
light that potentially preventable ACEs could 
have a measurable effect on the skills of 
children about to enter primary school. Still, 
additional research could focus on which 
specifi c ACEs are most related to school 
readiness. Since we only focused on the 
observed presence of any given ACE we lose 
potentially informative data on the number 
of times each specifi c ACE was observed. 
In addition, GUiNZ allows researchers the 
opportunity to look at the correlations 
between mother responses and partner 
responses on ascertainment of ACEs. While 
this was beyond the scope of this study, this 
information might prove of value if effi  cient 
ascertainment of ACEs in young children is 
required when providing services. 

This report provides additional evidence 
on the association between early childhood 
ACEs and preschool objective measures of 
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early learning. There appears to be a clear 
dose-response association between experi-
enced ACEs and measures often associated 
with readiness for starting primary school. 
The observed relationship between ACEs 
and school readiness should provide policy 
makers with New Zealand-specifi c data that 
could be used to support the prioritisation of 
prevention strategies to reduce the occur-
rence of ACEs in children and mitigate the 

negative outcomes found in this study.36 
Educational policies that provide additional 
resources to schools with higher numbers of 
children who have experienced ACEs could 
also be considered. Additional research is 
required to focus on which ACEs may affect 
school readiness the most, and how dosage 
and frequencies of experiencing specifi c 
ACEs might correlate with school readiness. 
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Point-of-care troponin use in 
New Zealand rural hospitals: 

a national survey
Rory Miller, Tim Stokes, Garry Nixon

ABSTRACT
AIMS: Accelerated diagnostic chest pain pathways (ADP) have become standard of care in urban emergency 
departments. It is, however, unknown how widely they are used in New Zealand’s rural hospitals because 
ADP require immediate access to contemporary or high-sensitivity troponin (hs-Tn). We aimed to determine 
for rural hospitals the troponin assay being used, if they were using an ADP and if they had access to on-site 
exercise tolerance testing (ETT). 

METHODS: An online survey was sent to 27 rural hospitals providing acute care in New Zealand. 

RESULTS: Most rural hospitals (23/27, 85%) responded to the survey. Most (17/23, 74%) used point-of-
care cardiac troponin (POC-cTn) and the majority of these hospitals (15/17, 88%) were reliant on this assay 
24-hours per day. All hospitals that had timely access to hs-Tn (8/23, 35%) used an ADP but only a minority 
(4/17, 24%) of hospitals using POC-cTn used an ADP. Only a minority of the larger rural hospitals (7/23, 30%) 
had access to on-site ETT.

CONCLUSIONS: Most New Zealand rural hospitals rely on POC-cTn to assess chest pain and are not using 
an ADP. There are limited data available to support this approach in rural settings especially with patients 
who are not low-risk. 

Chest pain is a common reason to at-
tend the emergency department (ED) 
accounting for up to 6% of all presen-

tations.1 Although the vast majority of the 
causes of chest pain are due to benign caus-
es, the consequences of missing a diagnosis 
of acute myocardial infarction (AMI) are 
potentially serious.2 

In line with a Ministry of Health (MoH) 
mandate, all of New Zealand’s district 
health boards (DHBs) have adopted rapid 
accelerated diagnostic chest pain pathways 
(ADP) for their urban EDs in an effort 
to reduce the burden that chest pain 
assessment places on these already busy 
departments.3 ADPs currently being used in 
New Zealand combine an objective scoring 
system, an ECG and a laboratory-based 
highly sensitive (hs-Tn) or contemporary 
troponin assay.4,5 These ADPs have been 
shown to permit the safe early discharge 
of low-risk patients.6 ADPs also help ensure 
that necessary investigations and treat-
ments are appropriately targeted towards 
the patients at higher risk of AMI or major 
adverse cardiac events (MACE).4,5,7 

Anecdotally, many rural hospitals in 
New Zealand have been left behind in this 
national initiative. This is likely because 
they lack timely access to the laborato-
ry-based assays that are incorporated into 
the current ADPs used by DHBs. Surveys 
reporting troponin use in New Zealand 
hospitals performed in 2010,8 2011 and 
2014 showed that the majority of rural 
hospitals do not have on-site access to labo-
ratory-based troponin and instead rely on 
point-of-care cardiac troponin (POC-cTn) 
assays.9,10 These assays are less precise and 
sensitive than laboratory-based assays.11 
The signifi cance of this is often not fully 
appreciated by rural clinicians. As a conse-
quence, in 2018 an ADP was published that 
uses POC-cTn that is designed for use in 
New Zealand rural hospitals and is based on 
available evidence and expert consensus.12 
This rural ADP incorporates the Emer-
gency Department Assessment of Chest Pain 
Score (EDACS) and POC-cTn ‘cut-offs’ that 
are lower than the levels recommended 
by the manufacturer.2,11,13 We are unaware 
of any ADPs using POC-cTn that have been 
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validated in clinical trials for use in rural 
patients who are not low-risk (intermediate 
and high-risk patients).

The Medical Council of New Zealand 
defi nes a rural hospital as “a hospital 
staffed by suitably trained and experienced 
generalists (both medical offi  cers and rural 
general practitioners), who take full clinical 
responsibility for a wide range of clinical 
presentations. While resident specialists may 
also work in these hospitals, specialist cover 
is limited to 24hr/7 day cover in no more 
than one specialist area”.8,14,15 A broad range 
of cases are managed in these hospitals, 
many of which are several hours away from 
formal laboratory or specialist services.8 
There are 33 rural hospitals in New 
Zealand,15 serving approximately 20% of 
New Zealand’s population, although not all 
of these hospitals provide an acute service.16 
These rural hospitals are further catego-
rised into level one, two or three based on 
available hospital staffi  ng and resources.15

Patients present to rural hospitals 
with chest pain at a similar rate to urban 
emergency departments and require a 
similar assessment.4 Patients with AMI are 
often managed for hours, or days before 
transfer to a base hospital for specialist 
intervention.8 In some instances the rural 
hospital will manage the patient with AMI 
for the entirety of their hospital stay.8

We currently do not know what tools are 
being used and how they are applied to 
assess patients who present with chest pain 
in New Zealand’s rural hospitals. Therefore, 
we aimed to determine current (2018) 
use of POC-cTn, the cut-off used, whether 
ADP are used and what access to exercise 
tolerance testing (ETT) was available, for the 
assessment of chest pain in New Zealand 
rural hospitals.

Methods
We conducted a national survey of New 

Zealand’s rural hospitals that provide an 
acute service and contact details were 
available. In March 2018 a short 32-question 
online survey was sent to the person iden-
tifi ed as the clinical leader, or the person 
nominated to lead research initiatives, in 
27 of New Zealand’s rural hospitals with 
current contact details available. 

The survey (see Appendix 1) was designed 
and distributed using the Qualtrics (Qual-
trics, Provo, USA) platform. The survey was 
piloted in two rural hospitals prior to being 
distributed to the remaining rural hospitals. 
The survey consisted of a mixture of dichot-
omous (yes/no), multiple choice or free-text 
fi elds. Questions were asked about whether 
the rural hospital uses a point-of-care 
troponin assay, whether they are reliant 
on it 24-hours per day and what cut-off 
was used to determine a positive test. The 
nominated clinicians were also asked about 
access to high-sensitivity troponin assays, 
including test turnaround times (time from 
blood being drawn until result available). 
Information was gathered regarding the 
use of ADPs, and whether ETT was available 
on-site. If no response was received, or the 
response was inadequate, follow up was 
made to the clinician or the laboratory by 
email and/or phone.

Descriptive statistics were generated using 
Microsoft Excel (Microsoft Corporation, 
Seattle, USA).

The study was not reviewed by an ethics 
committee because it involved minimal risk 
according to the National Ethics Advisory 
Committee’s guidelines.17

Results
Responses were received from most 

(23/27, 85%) of the surveyed rural hospitals. 
Four hospitals did not respond to the survey.

Most (17/23, 74%) rural hospitals used 
POC-cTn at some time during a 24-hour 
period. A majority (15/17, 88%) of these 
hospitals were reliant on POC-cTn 24-hours 
per day. Descriptive statistics are shown in 
Table 1.

Most hospitals that used POC-cTn (17/23, 
74%) were using the Abbott i-Stat cTnI assay 
(12/17, 70%). Three hospitals used the Radi-
ometer AQT–90 FLEX assay. One hospital 
used Abbott i-Stat during working hours and 
the radiometer AQT–90 FLEX after hours. 
The type of assay used by each rural hospital 
is shown in Appendix 2.

A third (4/12, 33%) of rural hospitals 
that used the Abbott I-stat cTnI were using 
the manufacturer’s cut-off of 0.08ug/L 
(99th centile of normal population).11,18 The 
remaining hospitals were using a cut-off 
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below this (0.04ug/L). All three hospitals 
using the Radiometer AQT–90 FLEX use a 
cut-off lower (0.017ug/L) than that recom-
mended by the manufacturer (0.03ug/L).11

Less than a third (8/23, 30%) of rural 
hospitals had on-site access to hs-Tn. The 
majority (5/8, 63%) used the Roche cobas 
e411 assay. The remaining three hospitals 
used either the Roche Cobas e601, the Abbott 
architect ci6200 hs-TnI or the Beckman 
Coulter Access hsTnI assay. One hospital 
used hs-Tn during normal working hours 
but used POC-cTn after-hours. Another 
hospital has POC-cTn available but did not 
ever use as had 24-hours per day access to 
on-site hs-Tn. All these hospitals also used an 
ADP. In contrast, only 24% (4/17) of hospitals 
that used a POC-cTn 24-hours per day were 
using an ADP. Only one of these are using 
an ADP adapted for use with POC-cTn. 
Three hospitals used the EDACS-ADP (Emer-
gency Department Assessment of Chest Pain 
Score - Accelerated Diagnostic Pathway) 
and one hospital used an alternative based 
on a combination of the HEART (History, 
ECG, Age, Risk Factors, Troponin) and TIMI 
(Thrombolysis in Myocardial Infarction) 

scores; neither of these ADPs are intended 
for use with POC-cTn assays.

Only a minority of rural hospitals (7/23, 
30%) had on-site access to ETT. Four 
hospitals provided access on the same or 
the next day and two others within two 
weeks. The remaining hospital has access 
to ETT once a month. In all other hospitals 
surveyed (16/23, 70%), patients had to travel 
or were transferred to a base hospital for 
this investigation.

Discussion
The principal fi nding of this survey is that 

the majority (17/23, 74%) of New Zealand’s 
rural hospitals do not have timely access to 
laboratory-based contemporary or hs-Tn 
assays and remain reliant on POC-cTn 
assays for assessing patients presenting 
with chest pain. As a consequence, these 
hospitals are unable to use the ADP that 
have been adopted by New Zealand’s DHBs 
in their urban emergency departments.6,19 
In an attempt to improve the sensitivity of 
their POC-cTn assays, some rural hospitals 
have adopted a lower cut-off than the one 

Table 1: Troponin use and availability of exercise-tolerance testing in rural hospitals. 

Total n (%) Level 1* Level 2† Level 3‡

Rural hospitals 23 (100%) 3 (13%) 7 (30%) 13 (57%)

Hospitals that use POC-cTn§ 17 (74%) 3 (100%) 6 (86%) 8 (62%)

Hospitals reliant on POC-cTn 24hrs/day 15 (65%) 3 (100%) 6 (86%) 6 (46%)

On-site laboratory based Hs-Tn¶ available 8 (35%) 0 (0%) 1 (14%) 7 (54%)

On-site ETT# available 7 (30%) 0 (0%) 0 (0%) 7 (54%)

Hs-Tn turnaround time** Working-hours†† A� er-hours‡‡

<1hr 5 (63%) 2 (25%)

1–4hrs 3 (37%) 5 (63%)

4–8hrs 0 (0%) 1 (12%)

8–24hrs 0 (0%) 0 (0%)

*Level 1 rural hospital: “Visiting cover once/day, with on-call medical cover at other times. Some of the a� er-hours on 
call may be supplied by appropriately trained nursing sta�  with medical backup at a distance. No on-site laboratory 
services. Acute inpatient beds.”15

†Level 2 rural hospital: “On-site medical cover during normal working hours. On-call medical cover at other times. A 
combination of o� -site laboratory services and point-of-care testing.”15

‡Level 3 rural hospital: “On-site 24-hour medical cover. 24-hour access to radiology and laboratory services. There 
may be limited specialist cover.”15

§Point-of-care troponin (POC-cTn).
¶High sensitivity troponin (hs-Tn).
#Exercise tolerance test (ETT).
**Time from sample being taken from patient to result being available to clinician in hospitals with on-site hs-Tn.
†Working hours between 0800 hours and 2200 hours.
‡‡A� er hours between 2200 hours and 0800 hours.

ARTICLE



28 NZMJ 12 April 2019, Vol 132 No 1493
ISSN 1175-8716                 © NZMA
www.nzma.org.nz/journal

currently recommended by the manufac-
turer. As would be expected, the minority of 
rural hospitals (8/23, 30%) that have access 
to on-site laboratory hs-Tn assays have all 
adopted the ADPs developed for use within 
their DHB. Access to ETT is limited to a select 
few well-resourced level 3 rural hospitals, 
which makes further risk assessment 
diffi  cult in rural hospitals without transfer to 
a larger centre for the majority of patients.

Three hospitals reliant on POC-cTn were 
using ADPs that were designed for use with 
laboratory-based contemporary or hs-Tn 
assays. This practice is not recommended 
and risks misclassifying and missing even 
greater numbers of AMI cases.

Using different assays during working and 
after-hours, as is the practice in a couple of 
hospitals, can also be problematic, especially 
if the same patient is tested on different 
assays during the same hospital stay. This is 
the case, even if the two assays have similar 
characteristics (eg, two different POC-cTn), 
but equally if one assay is more sensitive 
than another (eg, hs-Tn during working 
hours and POC-cTn after-hours). Even if 
the two different assays use the same units, 
the results between the two assays are not 
directly comparable.11 This could cause 
issues if the patient presented close to the 
changeover between working and after-
hours. Care would be required to ensure 
that testing at two different time-points were 
done on the same assay. 

The high response rate (85%) is a strength 
of this study which was achieved despite 
the absence of up-to-date contact details 
for all New Zealand rural hospitals. It 
proved diffi  cult to contact the appropriate 
lead clinician and we cannot be the sure 
the nominated contact was in fact the 
best person to complete the survey on the 
hospitals’ behalf. The dispersed and frag-
mented rural health sector and the absence 
of any complete, up-to-date New Zealand 
rural hospital research database remains 
a barrier to undertaking rural hospital 
research in New Zealand.20 Responses to the 
survey may have been infl uenced by the 
publication of a letter suggesting a rural ADP 
and circulated among rural hospitals prior 
to the survey being undertaken.12 

This survey updates previous surveys 
that document the use of troponin assays 
in New Zealand hospitals.8–10 However, this 

is the fi rst study that records troponin use, 
ADP adoption and access to ETT, with a sole 
focus on rural hospitals. Our survey shows 
that the use of POC-cTn in rural hospitals 
is similar to what was found previously,8–10 
although the percentage of those using a 
lower cut-off has increased since 2014: from 
31% (4/13) to 53% (9/17).9,10

The reduced precision combined with the 
low sensitivity at the manufacturer recom-
mended cut-offs of POC-cTn when compared 
to the hs-Tn may have signifi cant clinical 
implications.2,3,11 It is possible a number 
(up to 46%) of patients with small troponin 
rises, who would be diagnosed as AMI using 
a laboratory hs-Tn troponin, are being 
missed if the patient were to present at a 
rural hospital that uses a POC-cTn.2 While 
this may represent an apparent health 
inequity for some rural populations, the 
extent of the resulting health disadvantage 
remains unclear. In the recently published 
High-STEACS study, there was no evidence 
of improved patient outcomes in the 17% of 
patients that were reclassifi ed as troponin 
positive after retesting with hs-Tn.21 This 
was likely because the majority of the 
reclassifi ed patients had demand ischaemia 
(type-2 AMI) rather than acute coronary 
syndrome (type-1 AMI).21 

One approach that can be used to address 
this issue is to lower the cut-off point for 
POC-TN assays. An Australian group showed 
that lowering the cut-off of the Abbott 
iSTAT POC-cTn from 0.08ug/L to 0.04ug/L 
reduced the number of false negative results 
(compared to hs-Tn) from 19.6% to 6.8%.2 
Calculating sensitivity and specifi city from 
these data,22 there is an increase in sensi-
tivity from 34% (95% confi dence interval 
(CI): 21–49%) to 81% (95% CI: 67–91%), with 
only a small decrease in specifi city from 
100% (95% CI: 97–100%) to 98% (95% CI: 
93–100%).2 Importantly, the lower cut-off 
missed none of the patients who received a 
fi nal diagnosis of AMI. Lowering the cut-off 
to 0.04ug/L is also a practice endorsed by the 
Australasian Association of Biochemists.11 
When a POC-cTn with a reduced cut-off is 
combined with a clinical risk scoring system 
(eg, EDACS, TIMI) and a normal ECG, the 
resulting ADP has been shown to allow the 
safe early discharge of low-risk patients 
from urban emergency departments.7,23 A 
recently concluded pilot study produced 
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similar results in a New Zealand rural 
primary care population, although there 
are inadequate numbers to reach a fi rm 
conclusion.24,25 

There are, however, no data on the use 
of POC-cTn based ADPs for the assessment 
of patients who are not at low-risk, even 
though this assessment is routinely under-
taken in rural hospitals. To address this, 
an ADP was developed based on consensus 
reports and opinion.2,7,11,12,23,25 This pathway 
identifi es low-risk and not low-risk patients 
and provides guidance for rural general 
practice and rural hospitals that rely on 
currently available POC-cTn.12 This is esti-
mated to have a MACE rate similar to other 
ADPs using more sensitive troponin assays. 
The ADP would allow rural general practice 
and hospitals to expediently discharge 
low-risk patients as well as to identify 
with greater confi dence, and in potentially 
greater numbers, those who are at higher 
risk of having, or have had, AMI. This 
should allow rural hospitals to appropri-
ately target treatment and scarce resources 
to those patients who need it. This is seen 
as an interim solution until higher sensi-
tivity assays are more widely available in 
rural hospitals. This solution currently has 
a limited evidence base and while there is a 

case for rural hospitals to use this approach, 
we suggest that any decision to make a 
strong national recommendation to use this 
rural ADP awaits the results of the ongoing 
validation study (commenced end of 2018) 
in rural hospitals and general practices 
throughout New Zealand. It is anticipated 
that once validation has been performed the 
ADP can then be adopted as National policy 
and will bring rural hospitals in-line with 
urban EDs. 

In conclusion, the majority of rural 
hospitals in New Zealand are still reliant on 
POC-cTn when assessing patients with chest 
pain. There is limited evidence to support 
the use of these assays as part of an ADP 
for patients who are not low-risk. A study is 
underway to validate the consensus-based 
ADP using POC-cTn that many New Zealand 
rural hospitals have recently adopted. 
The results of this survey reinforce the 
importance of considering the context and 
resources of all New Zealand hospitals when 
making recommendations at a national 
level, such as the adoption of ADPs. Failure 
to do so can confuse clinical practice in 
our small rural hospitals that have access 
to fewer resources and risks exacerbating 
existing inequities.

Appendix 1 
Rural hospital questionnaire
Contact details

Q1 Name of rural hospital?
________________________________________________________________

Q2 Your rural hospital contact details
Address (1) ________________________________________________
Address 2 (2) ________________________________________________
Town (3) ________________________________________________
Region (4) ________________________________________________
Postal code (5) ________________________________________________
Phone number (6) ________________________________________________
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Q3 Key contact details—person to contact re: further information and coordinating further 
study 

First name (1) ________________________________________________
Second name (2) ________________________________________________
Email address (3) ________________________________________________
Phone number (4) ________________________________________________
Role (5) ________________________________________________

End of block: contact details

Start of block: patient demand

Q4 Number of patients presenting with acute chest pain per month? (best guess/
approximate)

________________________________________________________________

Q5 Number of patients with NSTEMI per month? (best guess/approximate)
________________________________________________________________

Q6 Number of patients with STEMI per month? (best guess/approximate)
________________________________________________________________

Q7 Do you enroll patients with ACS in ANZACS-QI at your rural hospital?
Yes (1) 
No (2) 
Don’t know (3) 

Q8 Do you currently use a chest pain pathway that incorporates an objective clinical score? 
Yes (1) 
No (2) 

Skip to: end of block if do you currently use a chest pain pathway that incorporates an 
objective clinical score ?  = No

Q8a If so, which one?
EDACS-ADP (1) 
ADAPT (2)
HEART (3) 
TIMI (4) 
Don’t know (5) 
Other (6) ________________________________________________

End of block: patient demand

Start of block: laboratory services
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Q9 Who is your local laboratory provider?
________________________________________________________________

Q10 Is your laboratory on-site?
Yes (1) 
No (2) 

Q11 Can you centrifuge blood samples on site at your hospital?
Yes (8) 
No (9) 
Don’t know (10) 

Display this question:
If can you centrifuge blood samples on site at your hospital? = Yes

Q11 Can non-laboratory staff centrifuge samples? 
Yes (1) 
No (2) 
Don’t know (3) 

Q12 Can you store blood samples?
Yes (1) 
No (2) 
Don’t know (3) 

End of block: laboratory services

Start of block: troponin

Q13 Do you use point-of-care troponin (POC-Tn) at any time in your rural hospital? 
Yes (1) 
No (2) 

Skip to: Q34 If do you use point-of-care troponin (POC-Tn) at any time in your rural 
hospital? = No

Q13a Do you rely on POC-Tn 24hrs/day?
Yes (1) 
No (2) 

Skip to: Q15 If do you rely on POC-Tn 24hrs/day? = Yes
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Q13b When are you reliant on POC-Tn?—Check all that apply
0800–1200 hrs (1) 
1200–1600 hrs (2) 
1600–2000 hrs (3) 
2000–2400 hrs (4) 
2400–0800 hrs (5) 

Q13c What POC-Tn assay/device do you use?
________________________________________________________________

Q13d What is the upper limit of normal cut-off you use? (ie, above what value is considered 
abnormal or positive) 

________________________________________________________________

Q13e Who is in charge of your quality assurance regarding POC-Tn?
________________________________________________________________

Q14 Do you have access to and routinely use/send samples for a laboratory based troponin 
assay?

Yes (1) 
No (2) 

Skip to: end of block if do you have access to and routinely use/send samples for a labo-
ratory based troponin assay? = No

Q14a Is it a high-sensitivity assay?
Yes (1) 
No (2) 
Don’t know (3) 

Q14b What is the manufacturer/model/name of the assay you have access to?
________________________________________________________________

Q14c How many hours/day is this available? (please state if lab is required to come in on call 
back?)

________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________

Q14d Is this processed on-site?
Yes (1) 
No (2) 
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Q14e What is the ‘turn around’ time from blood drawn to result during working hours 
(0800–2000)?

  (1) 
1–4 hrs (2) 
4–8 hrs (3) 
8–24 hrs (4) 
>24 hrs (5) 

Q14f What is the ‘turn around’ time from blood drawn to result after working hours 
(2000–0800hrs)?

  (1) 
1–4 hrs (2) 
4–8 hrs (3) 
8–24 hrs (4) 
>24 hrs (5) 

End of block: Troponin

Start of block: ETT

Q15 Do you have access to on-site exercise tolerance test?
Yes (1) 
No (2) 

Display this guestion:
If do you have access to on-site exercise tolerance test? = Yes

Q15a If so, how soon can this be offered for a patient presenting/admitted with chest pain at 
your rural hospital? (usually)

Same day (1) 
Next day (2) 
Within 1–2 days (3) 
Within a week (4) 
Within 2 weeks (5) 
Within a month (6) 
Longer than a month (7) 

Display this question:
If so, how soon can this be offered for a patient presenting/admitted with chest pain at 

your rur... = Within a week
Or if so, how soon can this be offered for a patient presenting/admitted with chest pain at 

your rur... = Within 2 weeks
Or if so, how soon can this be offered for a patient presenting/admitted with chest pain at 

your rur... = Within a month
Or if so, how soon can this be offered for a patient presenting/admitted with chest pain at 

your rur... = Longer than a month
Or do you have access to on-site exercise tolerance test? = No
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Q15b If not, or is infrequently available, what is your current method of obtaining 
provocative testing? 

________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________

End of block: ETT

Start of block: other comments

Q16 Other comments: previous experience, issues
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________

End of block: other comments

Start of block: involved?

Q17 Is your rural hospital  interested in being involved in a clinical trial regarding chest 
pain and the use of point-of-care troponin eventually utilising a newer highly sensitive assay 
in rural hospitals?

Yes (1) 
Maybe (2) 
No (3) 

End of block: involved?

Appendix 2
Appendix Table 1: Troponin assays used by New Zealand rural hospitals. 

Rural hospital Level‡ Type Manufacturer Assay Comments

Northland District Health Board (DHB)

Kaitaia 3 hs-Tn* Roche Cobas e411

Bay of Islands 3 hs-Tn Roche Cobas e411

Rawene 2 POC-cTn† Abbott iSTAT cTn

Dargaville 2 hs-Tn Roche Cobas e411

Waikato DHB

Thames 3 hs-Tn Roche Cobas e411

Taumaranui 3 hs-Tn Roche Cobas e411 Working-hours

POC-cTn Radiometer AQT90 FLEX A� er-hours
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Tokoroa 3 POC-cTn Radiometer AQT90 FLEX

Te Kuiti 2 POC-cTn Abbott iSTAT cTn Working-hours

POC-cTn Radiometer AQT90 FLEX A� er-hours

Lakes DHB

Taupo 3 hs-Tn Beckman Coulter Access hsTnI

Taranaki DHB

Hawera 3 POC-cTn Roche Cobas 232

Hawkes Bay DHB

Wairoa 2 POC-cTn Abbott iSTAT cTn

Tairawhiti DHB

Te Puia 1 POC-cTn Roche Cobas 232

Nelson Malborough DHB

Golden Bay 
Community 
Hospital

2 POC-cTn Abbott iSTAT cTn

Canterbury DHB

Kaikoura 1 POC-cTn Abbott iSTAT cTn

Ashburton 3 hs-Tn Abbott Architect Cl 
4100

Bloods 
o� en sent to 
Christchurch 
a� er-hours

West Coast DHB

Buller 2 POC-cTn Abbott iSTAT cTn

Greymouth 3 hs-Tn Roche Cobas e601

POC-cTn Abbott iSTAT cTn Not used in 
routine clinical 
practice

Southern DHB

Oamaru 3 POC-cTn Abbott iSTAT cTn

Balclutha 3 POC-cTn Abbott iSTAT cTn

Dunstan 3 POC-cTn Abbott iSTAT cTn

Maniototo 1 POC-cTn Roche Cobas 232

Gore 2 POC-cTn Abbott iSTAT cTn

Lakes 3 POC-cTn Abbott iSTAT cTn

*High sensitivity troponin (Hs-Tn)
†point-of-care troponin (POC-cTn)
‡Level 1 rural hospital: “Visiting cover once/day, with on-call medical cover at other times. Some of the a� er-
hours on call may be supplied by appropriately trained nursing sta�  with medical backup at a distance. No on-site 
laboratory services. Acute inpatient beds.”15

Level 2 rural hospital: “On-site medical cover during normal working hours. On-call medical cover at other times. A 
combination of o� -site laboratory services and point-of-care testing.”15

Level 3 rural hospital: “On-site 24-hour medical cover. 24-hour access to radiology and laboratory services. There 
may be limited specialist cover.”15

Appendix Table 1: Troponin assays used by New Zealand rural hospitals (continued). 
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Management of acute 
sigmoid volvulus in a 
provincial centre—a 
20-year experience

Paul VB Fagan, Brad Stanfield, Talat Nur, Nigel Henderson, 
Falah El-Haddawi, Stephen Kyle 

Sigmoid volvulus is associated with a 
high rate of recurrence with non-op-
erative treatment1–4 and conservative 

management has been associated with high 
mortality with recurrent sigmoid volvu-
lus.1,4 Furthermore, delays greater than two 
days to treatment after decompression are 
not associated with improved outcomes.5 
Consequently, early surgical intervention is 
expected to improve outcomes but despite 
signifi cant geographical variation in the pre-
sentation of volvulus,6–8 local research from 
New Zealand and Australasia is lacking. 
Published local data indicates in the absence 
of ‘prohibitive comorbidities’ early surgical 
intervention should be encouraged.9 Yassaie 
et al warned that conservative management 
was associated with a high rate of recur-
rence with a signifi cant proportion needing 

emergency surgery on representation in 
that series.9 In the last few decades a strong 
trend towards decompression with fl exible 
endoscopy has been adopted for the treat-
ment of sigmoid volvulus, despite rates of 
decompression with rigid sigmoidoscopy 
being similar.10 The main advantage of the 
fl exible endoscopy is the improved visualisa-
tion of the colon to assess for ischaemia,10,11 
however this requires an endoscopy slot 
and the additional associated staffi  ng and 
the potential delay to decompression that 
goes along with this. This issue of requir-
ing an endoscopy slot is exacerbated in the 
provincial centre and especially in evenings 
and weekends when urgent endoscopy slots 
are unavailable and the case needs to be 
performed in theatre. 

ABSTRACT
AIM: At our institution there has been a long-standing early operative approach to large bowel volvulus as 
well as initial decompression with rigid sigmoidoscopy. The primary aim of this study was to investigate 
the safety and e� icacy of this approach on reducing readmissions and complications. Secondary aims were 
to investigate the safety and e� icacy of bedside rigid sigmoidoscopy in decompression of sigmoid volvulus 
and investigate the sensitivity of abdominal x-ray in the diagnosis of acute large bowel volvulus.

METHOD: A retrospective study was conducted on all patients presenting with acute obstruction due to 
large bowel volvulus between 1 January 1998–1 January 2018. 

RESULTS: Thirty-four patients with acute sigmoid volvulus were identified that met the inclusion criteria 
with a median age of 81 years. The majority of patients 27/34 (79%) were booked for surgery on the first 
admission. Readmissions were reduced in the index operative group 1/20 (5%) vs the non-operative 
decompression group 3/4 (75%) RR 0.07 (CI 0.01–0.49 P=0.01). 

CONCLUSION: Early sigmoid colectomy was associated with low morbidity and found to be safe in the 
elderly, and the results suggest that early surgery is associated with reduced readmissions and a low 
complication rate, with index surgery preferable to urgent elective surgery. Rigid sigmoidoscopy is a safe 
method of decompression as a bridge to index surgery and was not associated with any complications in 
this series. 
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Aim
At our institution there has been a long-

standing early operative approach to large 
bowel volvulus as well as initial decom-
pression with rigid sigmoidoscopy. Patients 
with signs of perforation or systemic toxicity 
were treated primarily with emergency 
surgery. Patients presenting with sigmoid 
volvulus had attempted decompression 
via rigid or fl exible sigmoidoscopy and, 
unless there were signifi cant comorbidities 
precluding surgery, were offered surgery on 
the same admission or as an urgent elective 
in the majority of cases.

The primary aim of this study was to 
investigate the safety and effi  cacy of this 
approach on reducing readmissions and 
complications. Secondary aims were to 
investigate the safety and effi  cacy of bedside 
rigid sigmoidoscopy in decompression of 
sigmoid volvulus, and investigate the sensi-
tivity of abdominal x-ray in the diagnosis of 
acute large bowel volvulus. 

Method
A retrospective review was conducted and 

included all patients presenting with acute 
obstruction due to large bowel volvulus 
between 1 January 1998–1 January 2018 in 
the Taranaki region. Data was collected with 
ICD-10 codes for volvulus, strangulation 
of colon or intestine, torsion of intestine 
or colon, and twist of colon or intestine. 
All cases presenting to hospital with acute 
sigmoid volvulus were included. Primary 
elective surgical cases were excluded, 
as were cecal volvulus, small bowel and 
gastric volvulus. Age, date of fi rst admission 
for volvulus, subsequent readmissions 
with volvulus, date of surgery, surgical 
approach and type of surgery, subsequent 
admissions post-surgery, attempts at rigid 
decompression, attempts at fl exible decom-
pression, complications, deaths, x-ray report 
on admission were recorded from a combi-
nation of computer and paper-based records. 

Results
Thirty-four patients with sigmoid volvulus 

were identifi ed that met the inclusion 
criteria with a median age of 81 years. 
The majority of patients 27/34 (79%) were 
booked for surgery on the fi rst admission. 

The majority of patients 27/31 (87%) were 
offered surgery. In our series, 20 patients 
with sigmoid volvulus had surgery on index 
admission, six were booked as an urgent 
elective from the fi rst admission, one patient 
declined surgery, four were managed 
conservatively and three were managed 
palliatively at the patients’/EPOAs’ request. 
Only 4/31 (13%) of patients had non-op-
erative decompression as the intended 
treatment plan (see Figure 1).

Primary outcome
Readmissions 

Readmissions were reduced in the index 
operative group 1/20 (5%) vs the non-oper-
ative decompression group 3/4 (75%) RR 0.07 
(CI 0.01–0.49 P=0.01). Readmission was also 
less likely with index surgery than urgent 
elective 1/19 (5%) vs 2/6 (33%) RR 0.08 (CI 
0.01–0.55 P=0.01). No patients received 
non-resective surgery. The only readmission 
in the post-operative group was a patient 
requiring later subtotal colectomy for 
megacolon.

In the surgery group 20/27 (74%) were 
operated acutely and 6/27 (22%) were 
operated on as an urgent elective (two of 
which were readmitted, with one requiring 
acute surgery) (see Figure 1). 

Four patients were managed non-op-
eratively (three of the four patients were 
readmitted, with one patient requiring 
emergency surgery; one patient was read-
mitted and discharged and died within one 
year of discharge in the community and 
one patient was readmitted and discharged 
twice and died within one year of discharge 
in the community; one patient was not 
readmitted)

Complications
There were three inpatient deaths 

during this series, but all were palliated at 
patient or families request. There were two 
out-of-hospital deaths within one year of 
discharge after successful decompression of 
unknown cause. There was one anastomotic 
leak in the operative group requiring return 
to theatre and formation of stoma. 

Secondary outcomes
Rigid sigmoidoscopy was performed in 22 

of 34 (65%) of patients with sigmoid volvulus 
and signifi cantly improved distension in 
19 of 22 (86%); with immediate complete 
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Figure 2: Approach to acute sigmoid volvulus in the absence of toxicity or shock. 

Figure 1: Summary of outcomes. 
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decompression in 13 of 19 (68%). There were 
no recorded complications associated with 
rigid decompression in this series. Flexible 
endoscopic decompression was used spar-
ingly in only fi ve of 34 (15%). There was 
one perforation associated with endoscopic 
decompression in this series. Abdominal 
plain fi lm was ordered uniformly but was 
very insensitive and was positively diag-
nosed on the x-ray report in 16/34 (47%) of 
patients with acute volvulus. In contrast, 
92% (13/14) of CT scans correctly identifi ed 
volvulus preoperatively. Six patients were 
diagnosed with a combination of x-ray and 
barium enema with an accuracy of 83% (5/6).

Discussion
Early sigmoid colectomy was associated 

with low morbidity and found to be safe 
in the elderly (patients over 70), and the 
results suggest that early surgery is asso-
ciated with reduced readmissions and a low 
complication rate, with index surgery being 
the ideal approach. The majority of patients 
27/31 (87%) were offered surgery, which 
is in contrast to data previously published 

in New Zealand in which 55% of patients 
were initially treated conservatively.9 The 
only readmission in the post-operative 
group was a patient requiring later subtotal 
colectomy for megacolon, which is a risk 
factor for recurrence.12 It has been argued 
that elderly patients over 70 years represent 
a high risk of mortality and non-operative 
detorsion should be considered.13 However, 
larger series have shown that elderly 
patients present with higher percentage of 
recurrent volvulus, serious comorbidity, 
late admission, toxicity and shock.14 Our 
series shows good safety in the elderly as the 
median age in the operative group was 81 
years old. It should be noted however, that 
the very elderly were much more likely to 
receive conservative management or decline 
surgery with 4/6 (83%) of the non-operative 
group being >85 years or older. The accuracy 
of abdominal plain fi lm was similar to other 
series and is an insensitive test for volvulus 
and uncertainty regarding the diagnosis 
should be confi rmed on CT. Due to the 
retrospective nature of this study and the 
expected bias towards performing primary 
anastomosis on younger, fi tter patients, 

Figure 3: Operative photo of LLQ transverse approach for sigmoid colectomy. 
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we cannot make any recommendations on 
the use of primary anastomosis, however 
another recently published large series of 
over 2,500 patients shows safety in emergent 
cases with a low anastomotic leak rate.8 Our 
proposed approach to sigmoid volvulus for 
a patient presenting with sigmoid volvulus 
in the absence of shock or systemic toxicity 
is provided in Figure 2 above, and the 
favoured method of treatment is initial 
decompression (ideally immediate with 
rigid sigmoidoscope) followed by a sigmoid 
colectomy and primary anastomosis via 
a left lower quadrant transverse incision 
when surgically feasible. In non-toxic 
patients we advocate an LLQ mini incision 
after sigmoidoscopic decompression for 
sigmoid volvulus as the redundancy of the 
bowel and mesentery allows it to project 
easily outside of the abdominal wound 
(see Figure 3). Therefore, the usual advan-
tages seen in a laparoscopic mobilisation 
are not as pronounced in these patients15 
and this mini-incision approach has shown 
reasonable long-term results.16 The authors 
believe rigid sigmoidoscopy is an effective 
and safe method of decompression that 
can be performed in the ED and was not 
associated with any complications in this 

series. Although fl exible sigmoidoscopy is 
undoubtedly superior for the purposes of 
visualising ischaemia,10,11 rigid sigmoid-
oscopy acts as a useful bridge to surgery 
and is expected to reduce the need for acute 
theatre or endoscopy slots, and impor-
tantly reduce the time to decompression. 
Furthermore, index surgery partly obviates 
the limitations in regard to missed bowel 
ischaemia with rigid decompression. 
Although this analysis suffers from the 
low patient numbers associated with a 
single-centre experience of an uncommon 
condition, this series illustrates the potential 
benefi ts of early operative management. 
The authors attribute the low readmission 
rate compared to other local series9 to the 
high rate of index operation. Furthermore, 
the higher rates of readmissions in the 
urgent elective group suggests the need to 
try to operate on these patients as early as 
possible, ideally on the index admission if 
feasible. We believe early sigmoid resection 
on the same admission can be an effective 
treatment that may lead to lower read-
mission rates for sigmoid volvulus, and has 
low morbidity and mortality in both our 
series and other larger series.10 
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Dental caries and previous 
hospitalisations among 

preschool children: � ndings 
from a population-based 

study in New Zealand 
Yan Myo Aung, Sandar Tin Tin, Tim Jelleyman, Shanthi Ameratunga

Early childhood caries (ECC) is a global 
public health problem and its estimat-
ed prevalence in the preschool popu-

lation varies from 17% to 94%.1 Likewise in 
New Zealand, dental caries is the common-
est chronic disease in children. The most 
recent data from the Community Oral Health 
Service showed that 38% of fi ve-year old 
children had caries in 2017, with a higher 
prevalence observed among Māori and Pa-
cifi c children compared to children of other 
ethnicities.2 Over the past decade, there has 
been little reduction in the prevalence or 
severity of ECC among preschool children.2,3

Previous studies showed that several 
childhood medical conditions and infec-
tious diseases, particularly respiratory 
tract diseases, such as asthma and middle 
ear infections, were associated with an 
increased risk of ECC.4–8 Possible mecha-
nisms include: altered salivary fl ow and 
quality in children with respiratory diseases, 
high sugar content of medications used to 
treat infectious diseases and altered diet in 
relation to frequent sickness.8

It is also possible that the oral cavity can 
act as a site of microorganism colonisation, 
disseminate pathogenic organisms to distant 

ABSTRACT
BACKGROUND: Early childhood caries (ECC) is a significant public health problem, and may be associated 
with other health conditions.

AIM: To investigate whether an association exists between ECC and previous hospitalisations due to 
avoidable medical conditions, including injury-related admissions among preschool children.

METHODS: This population-based retrospective study involves all five-year old children who resided in one 
of the two contiguous regions in northern New Zealand (Northland and Auckland) and received school entry 
dental examinations between 1 January 2014 and 31 December 2015. Eligible children were identified from 
the regional dental datasets (Titanium® so� ware), and their ECC status was determined by using decayed 
missing filled teeth (dm� ) scores. Information on hospitalisations for avoidable medical conditions, which 
occurred during the first six years of life, was obtained through linkage to hospital discharge data. Logistic 
regression analysis was performed to assess the associations between ECC and previous hospitalisations. 

RESULTS: 11,173 of the 27,333 eligible children (40.9%) had ECC (dm�  ≥1). Children from non-European 
ethnic origins (Māori, Pacific and Asian groups) and those from the Northland, areas without community 
water fluoridation or deprived neighbourhoods, were more likely to have ECC. ECC was significantly 
associated with injury-related admissions (adjusted odds ratio: 1.17; 95% CI: 1.07, 1.27), but not with 
admissions for other medical and respiratory conditions. 

CONCLUSION: ECC was highly prevalent in New Zealand children, and associated with injury-related 
hospital admissions. The findings underscore more e� orts to tackle ECC and associated health conditions.
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body sites and cause damage to the remote 
parts of the body.9,10 Cytokines released from 
the diseased periodontal tissues may also 
be circulated, and stimulate infl ammatory 
processes in other body parts.11 These may 
contribute to acute and severe lung diseases 
including pneumonia10–12 and may also affect 
skin,13 cardiovascular systems, gastrointes-
tinal organs10 and the genitourinary system.12

It is possible that injuries (including 
poisoning) may also be associated with 
preschool dental health due to common 
factors relating to wider issues of social 
inequities and environmental factors 3,14–16. 
However, this area has received scant 
research attention. 

Our study aims to examine the asso-
ciations between ECC and previous 
hospitalisations due to avoidable condi-
tions including injuries among preschool 
children living in northern New Zealand. 
For this study, northern New Zealand is 
defi ned as the two contiguous northern-most 
regions; Auckland and Northland. For the 
Auckland Region, which comprises three 
district health boards (Counties Manukau, 
Auckland, Waitemata), there is a single 
regional service, while dental health services 
of Northland Region are managed separately 
by Northland District Health Board (DHB). 

Methods
Study population 

This population-based retrospective study 
involves all fi ve-year old children, who 
resided in the study region where two-fi fths 
of the country’s population reside,17 and who 
had received school entry dental exam-
ination between 1 January 2014 and 31 
December 2015.

Data sources
Eligible children were identifi ed from 

the Titanium® dataset, a population-based 
information management system which 
records clinical data related to free dental 
examinations conducted by trained dental 
therapists or dentists. In New Zealand, all 
children up to their 18th birthday are eligible 
for free dental care, except for orthodontic 
treatment. Up to and including Year 8, they 
are seen by the Community Oral Health 
Service. The dataset contains information 
on dental health information of children, 
fl uoridation status of individual children’s 

homes and schools, child’s date of birth and 
demographic variables including gender, 
ethnicity, school decile and domicile. 

The data were linked to the National 
Minimum Dataset (NMDS) using the 
National Health Index (NHI) number, 
which is assigned to every New Zealander 
who uses health and disability services.18 
The NMDS contains information about all 
day-patients and inpatients discharged 
from all public hospitals and over 90% of 
private hospitals in New Zealand. Diagnoses 
and diagnostic and therapeutic procedures 
undertaken in each hospital visit are coded 
with ICD-10-AM.

Variables of interest
The main outcome of interest was ECC, 

is defi ned as ‘the presence of one or more 
decayed (non-cavitated or cavitated lesions), 
missing (due to caries) or fi lled tooth surfaces, 
ie, dmft (decayed, missing, fi lled, teeth) score 
of one or more in any primary tooth19,20 

measured at school entry. The outcome 
status was determined using the dmft scores 
recorded in the Titanium® dataset.

The exposure of interest in this analysis 
was hospitalisation(s) for avoidable medical 
conditions, including injury-related admis-
sions that occurred during the fi rst six years 
of life. Avoidable medical conditions were 
identifi ed using a tool developed previ-
ously.21 Dental admissions (K02, K04 and 
K05) were excluded, but wheezing (R062) 
and unspecifi ed acute lower respiratory 
infection (J22) were added to the list as these 
were found to be the common causes of 
hospitalisation and relevant to respiratory 
diseases. Injury-related admissions were 
identifi ed using the principal diagnosis of 
injury, poisoning and other external causes 
(S00-T98) as well as a primary external 
cause code of morbidity (Primary E-code 
V01 to Y98) as in previous studies.22–24 Dental 
injuries (S02.50 and S02.51) (2% of all injury 
admissions) were included in the analysis. 
The admissions related to “complications 
of medical and surgical care” (primary 
diagnosis code T80-T98; primary E-code 
Y40-Y84) were excluded. Admissions that 
occurred within one month of the previous 
admission were regarded as readmissions 
and were excluded. Table 1 lists the poten-
tially avoidable hospitalisations, non-dental 
(PAHND) included in this analysis and 
respective ICD-10-AM codes.

ARTICLE



46 NZMJ 12 April 2019, Vol 132 No 1493
ISSN 1175-8716                 © NZMA
www.nzma.org.nz/journal

  Table 1: List of potentially avoidable hospitalisations, non-dental (PAHND) for New Zealand children 
used in the study.

Conditions of potentially avoidable hospitalisations, 
non-dental (PAHND) 

ICD-10-AM PDx Code

Acute bronchiolitis J21

Acute rheumatic fever I00-I02

Acute upper respiratory tract infection excluding croup J00-J03, J06

Asthma, wheezing J45, J46, R062

Bronchiectasis J47

Bacterial meningitis G00,G01

Bacterial/unspecified pneumonia, unspecified acute lower 
respiratory infection

J13-J16, J18, J22

Constipation K590

Chronic rheumatic heart disease I05-I09

Croup, acute laryngitis, tracheitis J04 J050

Dermatitis/eczema L20-L30

Febrile convulsions R560

Gastroenteritis A00-A09, R11, K529

Gastro oesophageal reflux K21

Meningococcal disease A39

Nutritional deficiency E40-E64, D50-D53

Otitis media H65-H67

Osteomyelitis M86

Vaccine preventable diseases
tetanus neonatorum congenital rubella
tetanus, diphtheria, pertussis, polio, hepatitis B,
measles, rubella, mumps

P350, A33, A34
A35, A36, A37, A80, B16, B180, B181
B05, B06, B26, M014

Skin infection L00-L05, L08, L980, J340, H010, 
H000

Tuberculosis A15-A19

Urinary tract infection ≥5 years N10, N12, N300, N390, N136, N309

Viral pneumonia J12, J100, J110

Viral/other/unspecified meningitis A87, G02, G03

Viral infection of unspecified site B34

Injuries and poisoning S00-T79 with Primary E-codes of 
V01-Y39 or Y85-Y98

Source: modified from21
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Statistical analysis
Descriptive and regression analyses were 

performed using the Epi Info software tool 
(version 7). Unconditional logistic regression 
was used to examine the association 
between ECC and previous hospitalisations. 
The multivariate model adjusted for demo-
graphic variables such as gender, ethnicity, 
region, neighbourhood deprivation and 
community water fl uoridation. The degree 
of neighbourhood deprivation was assessed 
using the 2013 New Zealand Deprivation 
Index (NZDep) (census-based small-area 
index of relative socio-economic depri-
vation) with decile ten the most deprived 
and decile one the least.25 This variable was 
re-categorised into three levels: low (NZDep 
1 to 4), medium (NZDep 5 to 8) and high 
deprivation (NZDep 9 and 10). Analyses 
were undertaken separately for respiratory 

admissions and injuries as the former is 
likely to occur through the biomedical 
pathway and the latter is signifi cantly infl u-
enced by physical and social environmental 
factors. A two-sided level for statistical 
signifi cance was set at 0.05 for all analyses.

Results
Of the 27,333 fi ve-year-old children 

included in the analysis, 40.9% had ECC 
(dmft≥1). There were signifi cant differences 
by ethnicity, with the greatest prevalence 
of ECC among Māori and Pacifi c children. 
Children who lived in Northland, areas 
without community water fl uoridation and 
the most deprived neighbourhoods had a 
higher prevalence of ECC than those living in 
Auckland, areas where the community water 
supply is fl uoridated and least deprived 
neighbourhoods, respectively (Table 2 ).

 Table 2: Prevalence of ECC (dmft≥1) in fi ve-year-old children in northern New Zealand by demographic 
characteristics.

Total participants With ECC p-value

N (column %) N (row %) (Chi-square)

Total 27,333 11,173 (40.9)

Gender 

Girls 13,464 (49.3) 5,420 (40.3) 0.039

Boys 13,869 (50.7) 5,733 (41.3)

Region

Auckland 24,700 (90.4) 9,765 (39.5) <0.001

Northland 2,633 (9.6) 1,408 (53.5)

Ethnicity 

European 12,134 (44.4) 2,820 (23.2) <0.001

Māori 4,526 (16.6) 2,669 (59.0)

Pacific 4,941 (18.1) 3,186 (64.5)

Asian 4,914 (18.0) 2,164 (44.0)

Other 818 (3.0) 334 (40.8)

Community water fluoridation

Yes 21,893 (80.1) 8,776 (40.1) <0.001

No 4,352 (15.9) 2,045 (47.0)

Unknown 1,088 (4.0) 352 (32.4)

NZDep 2013

Low (NZDep 1–4) 9,758 (35.7) 2,656 (27.2) <0.001
 Medium (NZDep 5–8) 10,145 (37.1) 4,081 (40.2)

High (NZDep 9–10) 7,266 (26.6) 4,378 (60.3)

Unknown 164 (0.6) 58 (35.4)
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The dmft scores in our study population 
ranged from 0 to 20. About 40.9% of study 
population had ECC; 20.05% (n=5,480) had 
1–3 teeth affected and 20.83% (n=5,693) had 
more than three teeth affected with dental 
decay.

The number of PAHND events (including 
injury admissions) experienced during the 
fi rst six years of life ranged from 0–18 per 
child. Among them, 23.1% of children had 
one PAHND event; 7.6% had two events; 
and 4.8% had three or more events (Table 
3). The prevalence of ECC appeared to be 
higher among those with a past history of 
PAHND events but the association was not 
statistically signifi cant after adjusting for 
demographic variables.

Nineteen percent of children had been 
hospitalised for a respiratory illness. Among 
them, 13.2% had a single event and 5.5% 
had two or more events (Table 4). There was 
a signifi cant association between respi-
ratory admissions and an increased risk of 
ECC in the univariate analysis but not in the 
multivariate models adjusting for the demo-
graphic variables.

Only 10.1% of the sample population had 
been hospitalised for injury or poisoning 
during their fi rst six years (Table 5). There 
was a signifi cant association between injury 
admissions and ECC (adjusted OR: 1.17; 95% 
CI: 1.07, 1.27). 

Discussion
In this study, 40.9% of the fi ve-year old 

children who lived in northern New Zealand 
had ECC. ECC was signifi cantly associated 
with injury admissions in the fi rst six years 
of life but not with admissions for other 
avoidable medical conditions.

Strengths and limitations
This population-based retrospective 

study examined how ECC may be asso-
ciated with avoidable hospital admissions 
especially those for injuries, an aspect 
that has not been explored in previous 
research. The study used routinely collected 
data, including dental health assessments 
linked by unique person index to hospital 
discharges. Dental caries was assessed 
objectively by dental therapists who 
undertook clinical oral examinations. 

The limitations of the study should be 
considered in interpreting the fi ndings. The 
data routinely collected in the Titanium® 
dataset and the NMDS is limited. For 
example, the dmft score recorded may be 
subjected to inaccuracies due to potential 
inter-observer bias and variability.26 The 
data also lacks details about why a tooth 
was missing or a dental restoration placed 
(ie, due to caries, trauma or other reasons). 
About 10–20% of the eligible children, 
particularly of Māori and Pacifi c ethnicity,27 

  Table 3: Logistic regression analyses for the association between ECC and PAHND.

Total 
participants
N (column %)

With ECC
N (row %)

p-value 
(Chi-
square)

Crude OR
(95%CI)

p-value Adjusted OR*
(95%CI)

p-value

No PAHND 17,621 (64.5) 6,798 (38.6) <0.001 Reference Reference

PAHND 1 time 6,322 (23.1) 2,728 (43.2) 1.21 (1.14, 1.28) <0.001 1.04 (0.98, 1.11) 0.20

PAHND 2 times 2,071 (7.6) 983 (47.5) 1.44 (1.31,1.58) <0.001 1.07 (0.97, 1.18) 0.17

PAHND ≥3 times 1,319 (4.8) 664 (50.3) 1.61 (1.44, 1.81) <0.001 1.04 (0.92, 1.17) 0.54

*Model adjusted for the demographic variables (gender, ethnicity, region, socioeconomic status and community water fluoridation). 

 Table 4: Logistic regression analyses for association between ECC and respiratory admissions (RA).

Total 
participants
N (column %)

With ECC
N (row %)

p-value 
(Chi-
square)

Crude OR
(95%CI)

p-value Adjusted OR* 
(95%CI)

p-value 

No RA 22,222 (81.3) 8,794 (39.6) <0.001 Reference Reference

RA 1 time 3,596 (13.2) 1,627 (45.2) 1.26 (1.18, 1.35) <0.001 1.00 (0.92, 1.08) 0.97

RA ≥2 times 1,515 (5.5) 752 (49.6) 1.50 (1.36, 1.67) <0.001 1.03 (0.92, 1.16) 0.56

*Model adjusted for the demographic variables (gender, ethnicity, region, socioeconomic status and community water fluoridation). 
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were not enrolled for a dental exam-
ination, and therefore not recorded in the 
Titanium® dataset and not included in this 
analysis. Similarly, children who had moved 
out of the region or were deceased prior to 
dental examination were not included in 
the analysis. As access to routine dental care 
could be lower among Māori and Pacifi c 
children than other ethnic groups,27,28 our 
sample may also be biased toward children 
with less exposure to ECC with a potential 
underestimation of the associations. For 
overseas-born children who resided in the 
study regions at the time of dental exam-
ination and were included in this analysis, 
their prior hospital admissions may have 
been undercounted as the NMDS does not 
capture overseas admissions. Moreover, 
overseas-born children were likely to have 
lower access to healthcare due to cultural, 
language or transport barriers despite their 
eligibility for public health services as New 
Zealand-born children.29,30 However, based 
on the birth events recorded in the NMDS, 
we found that about 90% of the sample 
(24,492 out of 27,333) was born in New 
Zealand. Hence, the impact of immigration 
on the fi ndings is not likely to be substantial. 
Overall, the study sample is reasonably 
representative of the preschool population 
in the two study regions. 

There may be inaccuracies in coding of 
the hospital discharge events in the NMDS, 
for example, a previous study reported that 
about 14% of principal injury diagnosis (PDx) 
and 26% of external causes (E-code) were 
not accurate for injury admissions.22 There 
may also be misclassifi cation of ethnicity, 
community water fl uoridation and socio-
economic status. Ethnicity was self-reported 
by parents31 and may be misclassifi ed, as 
reported previously.32,33 Internal migration 
may result in misclassifi cation of community 
water fl uoridation status if the child moved 
from non-fl uoridated areas to fl uoridated 

areas at the time of their dental examination 
(or vice versa). The socioeconomic status was 
measured using the NZDep, which is a small 
area-based measure and may not refl ect the 
individual socioeconomic status. It was also 
not possible to assess changes in the socioeco-
nomic status over time in this cross-sectional 
analysis. As this was an exploratory analysis 
of the available data from the Regional 
Dental Services and Ministry of Health, it 
was not possible to consider other important 
confounders, such as frequency of tooth 
brushing, sugar intake, maternal caries 
status, maternal smoking and access to/utili-
sation of dental health service.

Interpretations
In this study involving fi ve-year-old 

children from northern New Zealand, the 
prevalence of ECC was 40.9%, which is 
similar to the national fi gure (40.4%) in 
20152 but is higher than the prevalence 
observed in other high-income countries. 
The national prevalence of ECC in fi ve-
year-old children in England was 24.7%,34 
with the prevalence of 35.4% in Wales and 
31.8% in Scotland during 2013–2015.35,36 
In 2000, the caries prevalence among 4–6 
year-old children in Queensland, Australia 
was 33.7%.37 Importantly, inequalities exist 
in New Zealand children with a higher 
prevalence of ECC observed among Pacifi c 
(64.5%) and Māori (59.0%) children and 
those from the most deprived areas (60.3%) 
and from Northland (53.5%). The high 
prevalence of ECC in Northland may be 
attributable in part to the lack of community 
water fl uoridation in the region.38,39 There 
is also a shortage of dentists and fi nancial 
resources for dental care to meet oral health 
needs of the population.40 A poorer beverage 
environment may also be a contributory 
factor.41 There is minimal regulation on the 
availability and promotion of sugary foods 
and drinks in New Zealand.42 

 Table 5: Logistic regression analyses for association between ECC and injury admissions.

Total 
Participants N 
(column %)

With ECC
N (row %)

p-value 
(Chi-
square)

Crude OR 
(95%CI)

p-value Adjusted OR* 
(95%CI)

p-value 

Injury 
admission=0

24,566 (89.9) 9,887 (40.2) <0.001 Reference Reference

Injury 
admission≥1 

2,767 (10.1) 1,286 (46.5) 1.29 (1.19, 1.40) <0.001 1.17 (1.07, 1.27) <0.001

*Model adjusted for the demographic variables (gender, ethnicity, region, socioeconomic status and community water fluoridation). 
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Our study showed a signifi cant associ-
ation between ECC and injury admissions. 
This may be due to common factors relating 
to wider issues of social inequities and 
environmental factors such as children 
being from disadvantaged socioeconomic 
groups, poor physical environment, large 
families or young mothers.3,14–16 Residual 
confounding is likely. This relates to the 
socioeconomic gradient seen with childhood 
injuries in New Zealand. Our analyses 
adjusted for neighbourhood deprivation 
but not individual level socioeconomic 
status. Prospective cohort studies would 
be required to confi rm fi ndings from this 
exploratory analysis and to further explore 
likely mechanisms. 

In the bivariate analyses, we found a 
dose-response association between ECC 
and PAHND in general and respiratory 
admissions in particular. The fi ndings are 
consistent with previous studies which did 
not account for demographic characteristics. 
They reported signifi cant associations of 
early childhood dental health problems to 
skin infections13 and respiratory and urinary 
tract infections.12 However, we did not fi nd 
any signifi cant association after adjusting for 
demographic characteristics such as gender, 
ethnicity, region, neighbourhood deprivation 
and community water fl uoridation. 

The fi ndings from this exploratory 
analysis suggest that the history of an injury 
admission may be used as a marker to 
prompt additional attention to oral health 
status. When such children are identifi ed, 
for example, at Well Child Tamariki Ora 
Visits or through emergency care services, 
clinicians should ensure that these children 
are receiving oral health examination and 
treatment. Health providers should also 
support their families with effective preven-
tative oral health advice.

Overall, more effort is necessary to 
reduce the burden of ECC in Auckland and 
Northland. Healthy public policies, such as 
community water fl uoridation, and strat-
egies to reduce sugary drink consumption, 

such as the implementation of a sugar-
sweetened beverage tax, regulating the 
promotion of sugary foods and drinks, and 
health warnings on product labels similar to 
tobacco products, are necessary to address 
oral health problems in New Zealand 
children. Innovative health promotion, 
such as health messaging through culturally 
relevant and interactive platforms of 
videos, songs, television and tooth brushing 
demonstration, may also be considered. 
Interventions targeted to high-risk groups, 
for example, delivering toothbrush kits 
and communication materials may help 
reduce disparities. Given potential associa-
tions between children’s general and dental 
health, oral health care services should also 
be integrated into the wider paediatric health 
care system. Some programmes are already 
in place in Northland such as the supervised 
tooth brushing programme in schools and a 
project undertaken in Whangarei Hospital, 
which aimed to improve oral health care 
coverage by providing service by oral health 
professionals and health promotion material 
to children, siblings and mothers directly in 
the hospital wards.43,44 The association of ECC 
with childhood injury observed in this study 
suggests a similar opportunistic provision 
of oral health care would be worth consid-
ering in Emergency Care Settings. However, 
caution should be taken to ensure that such 
activities do not widen inequalities as those 
with fewer resources are less able to act on 
the advice given.

Conclusion
To conclude, the prevalence of ECC is 

high in New Zealand children, particularly 
among Māori, Pacifi c and children from the 
most deprived neighbourhoods. ECC is also 
signifi cantly associated with previous injury 
admissions. The fi ndings underscore the 
need for more efforts to understand mecha-
nisms underlying the co-occurrence of ECC 
and other health problems in New Zealand 
children, and to develop policies and 
programmes targeted to high-risk groups.

ARTICLE



51 NZMJ 12 April 2019, Vol 132 No 1493
ISSN 1175-8716                 © NZMA
www.nzma.org.nz/journal

Competing interests:
Nil.

Acknowledgements:
This study was undertaken as part of a Master thesis supported by the New Zealand- 

ASEAN (NZAS) scholarship award at the University of Auckland. We thank the Auckland 
and Northland Regional Dental Services and the Ministry of Health for providing the 

required data.
Author information:

Yan Myo Aung, Epidemiology and Biostatistics, School of Population Health, The University 
of Auckland, Auckland; Sandar Tin Tin, Epidemiology and Biostatistics, School of Population 

Health, The University of Auckland, Auckland; Tim Jelleyman, Waitakere Hospital, 
Waitemata District Health Board, Auckland; Shanthi Ameratunga, Epidemiology and 

Biostatistics, School of Population Health, The University of Auckland, Auckland.
Corresponding author: 

Yan Myo Aung, Epidemiology and Biostatistics, School of Population Health, The University 
of Auckland, Auckland.

ymyo598@aucklanduni.ac.nz
URL:

http://www.nzma.org.nz/journal/read-the-journal/all-issues/2010-2019/2019/vol-132-no-1493-
12-april-2019/7856

1. Fung MHT, Wong MCM, 
Lo ECM, Chu CH. Early 
childhood caries: A 
literature review. J 
Oral Hyg Health. 2013; 
1:107. doi:10.4172/2332-
0702.1000107.

2. Ministry of Health. Age 
5 and year 8 oral health 
data from the commu-
nity oral health service. 
Wellington, NZ: Ministry of 
Health; 2018. URL: http://
www.health.govt.nz/
nz-health-statistics/health-
statistics-and-data-sets/
oral-health-data-and-stats/
age-5-and-year-8-oral-
health-data-community-
oral-health-service (accessed 
10 Apr 2018). 

3. Bach K, Manton DJ. Early 
childhood caries: A New 
Zealand perspective. 
J Prim Health Care. 
2014; 6(2):169–174.

4. Small B, Murray J. Enamel 
opacities: Prevalence, 
classifi cations and aetiolog-
ical considerations. J Dent. 
1978; 6(1):33–42.

5. Meldrum AM, Thomson 
WM, Drummond BK, Sears 
MR. Is asthma a risk factor 
for dental caries? Finding 
from a cohort study. Caries 
Res. 2001; 35(4):235–239.

6. Wierchola B, Emerich K, 
Adamowicz-Klepalska B. 
The association between 
bronchial asthma and 
dental caries in children 
of the developmental 
age. Eur J Paediatr Dent. 
2006; 7(3):142–145.

7. Widmer RP. Oral health 
of children with respira-
tory diseases. Paediatric 
respiratory reviews. 2010; 
11(4):226–232.

8. Alaki SM, Burt BA, Garetz 
SL. Middle ear and 
respiratory infections in 
early childhood and their 
association with early 
childhood caries. Pediatr 
Dent. 2008; 30(2):105–110.

9. Slots J. Casual or causal 
relationship between 
periodontal infection and 
non-oral disease? J Dent 
Res. 1998; 77(10):1764–5.

10. Li X, Kolltveit KM, Tron-
stad L, Olsen I. Systemic 
diseases caused by oral 
infection. Clin Microbiol 
Rev. 2000; 13(4):547–558.

11. Scannapieco FA. Role of 
oral bacteria in respiratory 
infection. J Periodontol. 
1999; 70(7):793–802.

12. Tapias MA, Gil A, Jimenez 
R, Lamas F. Factors 
associated with dental 
enamel defects in the fi rst 
molar in a population of 
children. Aten Primaria. 
2001; 27(3):166–171. 

13. Unkel JH, McKibben DH, 
Fenton SJ, Nazif MM, et al. 
Comparison of odontogenic 
and nonodontogenic facial 
cellulitis in a pediatric 
hospital population. Pediatr 
Dent. 1997; 19(8):476–479.

14. Craig E, Simpson J, Park J, 
editors. Preventing home 
based injuries in preschool 
aged children: An overview 
of the evidence. Dunedin, 
NZ: New Zealand Child 
and Youth Epidemiology 
Service, The University 
of Otago; 2010.

REFERENCES:

ARTICLE



52 NZMJ 12 April 2019, Vol 132 No 1493
ISSN 1175-8716                 © NZMA
www.nzma.org.nz/journal

15. Roberts I, Norton R, Jackson 
R, Dunn R, et al. Effect of 
environmental factors 
on risk of injury of child 
pedestrians by motor vehi-
cles: A case-control study. 
BMJ. 1995; 310(6972):91–94.

16. Safekids Aotearoa. Child 
unintentional deaths 
and injuries in New 
Zealand, and prevention 
strategies. Auckland, NZ: 
Safekids Aotearoa; 2015.

17. Statistics NZ. Statistics 
New Zealand: Tatauranga 
Aotearoa. Wellington, 
NZ: Statistics NZ; 2015. 
URL: http://stats.govt.nz/ 
(accessed 10 Apr 2018). 

18. Ministry of Health. 
National health index. 
Wellington, NZ: Ministry 
of Health; 2014. URL: 
http://www.health.govt.
nz/our-work/health-iden-
tity/national-health-index 
(accessed 10 Apr 2018). 

19. Drury TF, Horowitz AM, 
Ismail AI, Maertens MP, 
et al. Diagnosing and 
reporting early child-
hood caries for research 
purposes. A Report of a 
workshop sponsored by the 
National Institute of Dental 
and Craniofacial Research, 
the Health Resources and 
Services Administration, 
and the Health Care 
Financing Administration. 
J Public Health Dent. 
1999; 59(3):192–7.

20. American Dental Associ-
ation. Statement of early 
childhood caries. Chicago, 
US: American Dental 
Association; 2000. URL: 
http://www.ada.org/en/
about-the-ada/ada-posi-
tions-policies-and-statements/
statement-on-ear-
ly-childhood-caries 
(accessed 10 Apr 2018). 

21. Anderson P, Craig E, 
Jackson G, Jackson C. Devel-
oping a tool to monitor 
potentially avoidable and 
ambulatory care sensitive 
hospitalisations in New 

Zealand children. N Z Med 
J. 2012; 125(1366):25–37.

22. Davie G, Langley J, Sama-
ranayaka A, Wetherspoon 
ME. Accuracy of injury 
coding under ICD-10-AM 
for New Zealand public 
hospital discharges. Inj 
Prev. 2008; 14(5):319–323.

23. Langley J, Stephenson 
S, Cryer C, Borman B. 
Traps for the unwary in 
estimating person based 
injury incidence using 
hospital discharge data. Inj 
Prev. 2002; 8(4):332–337.

24. Gulliver P, Dow N, Simpson 
J. The epidemiology of 
home injuries to children 
under fi ve years in New 
Zealand. Aust N Z J Public 
Health. 2005; 29(1):29–34.

25. Atkinson J, Salmond C, 
Crampton P. NZDep2013 
Index of Deprivation. 
Dunedin, NZ: Univer-
sity of Otago; 2014.

26. Lesaffre E, Mwalili SM, 
Declerck D. Analysis of 
caries experience taking 
inter-observer bias and 
variability into account. J 
Dent Res. 2004; 83(12):951–
955. doi: 10.1177/1544059
10408301212.

27. Broughton JR, Maipi JT, 
Person M, Thompson WM, 
et al. Reducing disease 
burden and health inequal-
ities arising from chronic 
disease among indigenous 
children: an early child-
hood caries intervention 
in Aotearoa/New Zealand. 
BMC Public Health; 13:1177.

28. Ministry of Health. Our 
oral health: Key fi ndings of 
the 2009 New Zealand oral 
health survey. Wellington: 
Ministry of Health; 2010.

29. Parackal S, Ameratunga 
S, Tin Tin S, Wong S, 
Denny S. Youth ‘07 the 
health and wellbeing 
of secondary school 
students in New Zealand. 
Auckland: The University 
of Auckland; 2009.

30. Ministry of Health. Eligi-
bility for publicly funded 
health services. Wellington, 
NZ: Ministry of Health; 
2016. URL: http://www.
health.govt.nz/new-zea-
land-health-system/
eligibility-publicly-fund-
ed-health-services 
(accessed 10 Apr 2018). 

31. Ministry of Health. 
Ethnicity data protocols 
for the health and disabil-
ity sector. Wellington: 
Ministry of Health; 2004.

32. Shaw C, Atkinson J, Blakely 
T. (Mis) classifi cation 
of ethnicity on the New 
Zealand cancer registry: 
1981–2004. N Z Med J. 
2009; 122(1294):10–22.

33. Riddell T, Lindsay G, 
Kenealy T, et al. The 
accuracy of ethnicity data 
in primary care and its 
impact on cardiovascular 
risk assessment and 
management-PREDICT 
CVD-8.N Z Med J. 2008; 
121(1281):40–8.

34. Public Health England. 
National dental epidemiolo-
gy programme for England: 
Oral health survey of 
fi ve-year-old children 2015: 
A report on the prevalence 
and severity of dental 
decay. London: Public 
Health England; 2016.

35. Cardiff University. Picture 
of oral health: Dental 
epidemiological surveys of 
5 year olds 2014/15. Wales: 
Cardiff University; 2016.

36. National Dental Inspec-
tion Programme. Report 
of the 2014 detailed 
national dental inspection 
programme of primary 
1 children and the basic 
inspection of primary 1 
and primary 7 children. 
Edinburgh: The Scottish 
Dental Epidemiology Co-or-
dinating Committee; 2014.

37. Hallett KB, O’Rourke PK. 
Dental caries experience 
of preschool children 
from the North Brisbane 

ARTICLE



53 NZMJ 12 April 2019, Vol 132 No 1493
ISSN 1175-8716                 © NZMA
www.nzma.org.nz/journal

region. Aust Dent J. 
2002; 47(4):331–338.

38. National Fluoridation 
Information Service. 
Environmental scan: 
The status of community 
water fl uoridation in New 
Zealand March 2013 - July 
2014. Wellington: Ministry 
of Health; 2014. URL: http://
www.rph.org.nz/content/
d8625992-82a9-4136-
88a3-6b24da820916.cmr 
(accessed 10 Apr 2018).

39. Northland District Health 
Board. Position statement 
on community water 
fl uoridation. Whangarei: 
Northland District Health 
Board; 2016. URL: http://
www.northlanddhb.org.
nz/assets/Communications/
Publications/160711-North-
land-DHB-CWF-Po-

sition-Statement.pdf 
(Accessed 22 Oct 2018). 

40. Northern Advocate. Hole 
in North dental care. NZ 
Herald 24 Oct 2011. URL: 
http://www.nzherald.co.nz/
northern-advocate/news/
article.cfm?c_id=1503450&-
objectid=10920831 
(accessed 10 Apr 2018).

41. Chepulis L, Mearns G, 
Hill S, Wu JH, et al. The 
nutritional content of 
supermarket beverages: 
a cross-sectional anal-
ysis of New Zealand, 
Australia, Candada and 
UK. Public Health Nutr. 
2018; 21(13):2507–2516.

42. Moir J. Government not 
persuaded by health 
professors lobbying to 
introduce sugar tax. 
Stuff 3 Apr 2016. URL: 

http://www.stuff.co.nz/
national/health/78497920/
government-not-per-
suaded-by-health-pro-
fessors-lobbying-to-in-
troduce-sugar-tax 
(accessed 10 Apr 2018).

43. Allen and Clarke Policy 
and Regulatory Specialists 
Limited. Child Oral Health 
Promotion Initiative: Stake-
holder Engagement and 
Resource Stocktake Report. 
Wellington, NZ: Health 
Promotion Agency; 2015.

44. Clark E. Supervised 
tooth brushing in North-
land (Thesis, Master of 
Community Dentistry). 
Dunedin, NZ: University 
of Otago; 2017. URL: 
http://ourarchive.otago.
ac.nz/handle/10523/7563 
(accessed 25 Oct 20 18).

ARTICLE



54 NZMJ 12 April 2019, Vol 132 No 1493
ISSN 1175-8716                 © NZMA
www.nzma.org.nz/journal

Providing departments 
with regular reports on 

intern experiences using 
an adapted version of the 
PHEEM: completing the 
feedback loop to enable 

change in the education and 
training environment

Karyn Dunn, John Thwaites

It is widely accepted that the education and 
training environment within a healthcare 
system can infl uence learning outcomes 

for health professionals.1–3 Balancing educa-
tion and training with service and clinical 
demands is a constant tension in today’s 
health systems in New Zealand. Therefore 

the importance of monitoring the education-
al environment to ensure it remains positive 
cannot be understated. Quality and feedback 
processes are required to ensure overall 
standards are maintained and to observe the 
effects of any changes that may impact either 
positively or negatively on training.

ABSTRACT
AIM: Collating quality feedback from interns on their training and educational experiences allows training 
institutions to identify issues or concerns within the learning environment and provides an opportunity 
for continuous quality improvement. This study aimed to investigate whether feedback obtained from 
a modified version of the Postgraduate Hospital Educational Environment Measure (PHEEM) was used 
by departments to facilitate change and enhance the education and training experiences of interns at 
Canterbury District Health Board (CDHB). 

METHOD: Data from intern evaluations is collated and sent to departments at the end of each three-month 
period. A survey was undertaken to assess how much departments valued the reports they received and 
how, if at all, they utilise the information. The Directors of Training, Clinical Directors, and Service Managers 
of 16 departments were invited to respond to the survey. 

RESULTS: The response rate was 46%. Eighty-three percent responded that the reports they receive are 
useful, and 78% responded that they are easy to understand. Data which tracks the performance of their 
department over time was reported by 71% as being of particular use. Fi� y-five percent of the respondents 
had implemented, or were in the process of implementing, change based on the information in the reports. 
A positive outcome was reported by 100% of those who had implemented change.

CONCLUSION: Evaluations of clinical attachments by interns positively influences change in clinical 
departments if the information is presented to departments in an accessible and meaningful format.
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Biggs4 states that a “quality institution 
is one that has high-level aims that it 
intends to meet, that teaches accordingly, 
and that continually upgrades its practice 
in order to adapt to changing condi-
tions, within resource limitations”. One 
aspect of the quality assurance process he 
describes is the need for continual review 
and enhancement. Similarly, an approach 
to quality assurance that is used at the 
Maastricht Medical School is described by 
Dolmans et al.5 It comprises three charac-
teristics (systematic, structural and integral) 
which they assert should be completed in 
a cyclical process to meet the conditions 
of continuous improvement. Systematic in 
that it should be related to all educational 
activities and stakeholders involved. Struc-
tural implies that evaluations take place on 
a regular basis and that the data is assessed 
against predetermined standards. And lastly, 
integral relates to responsibilities being 
defi ned and procedures established. 

For any teaching organisation it would 
seem pertinent to make every effort to 
adhere to the principles of continuous 
improvement. This will ensure that those 
under its guidance are receiving the most 
up-to-date information, the methodologies 
used align with relevant and current teaching 
theory, and time is spent refl ecting on the 
nuances of the changing groups of learners.

One vital characteristic described above, 
being regular evaluations, should enlist the 
use of a tool with demonstrated validity.6 The 
Postgraduate Hospital Educational Envi-
ronment Measure (PHEEM),7 and adaptations 
thereof are widely used around the world for 
assessing the learning environment within 
hospitals and making subsequent recom-
mendations for improvements based on 
outcomes.8 Section 5 of the Medical Council 
of New Zealand’s (MCNZ) Accreditation 
Standards for Training Providers9 requires 
processes to be in place for interns to provide 
anonymous feedback on each clinical 
attachment and for that feedback to be 
used for quality improvement processes. To 
assist those district health boards who had 
yet to develop a formal feedback system, in 
September 2017 the MCNZ made an adapted 
version of the PHEEM available for voluntary 

use. The PHEEM has also been found to be 
appropriate for monitoring changes when 
administered before and after the implemen-
tation of a new teaching initiative.10 

There are many studies6,11,12 which focus 
on providing feedback to individuals 
teaching in the clinical environment and 
initiatives designed to improve their 
teaching. However, there appear to be few 
which have a focus on changes made at 
the departmental level and the subsequent 
effect on intern experience. To create a 
positive learning environment for an intern, 
both the supervisor and the department 
need to provide the support necessary. This 
would seem to be an interdependent rela-
tionship, because if one aspect is adverse 
then the impact on the experience as a 
whole will be affected; having a supportive 
supervisor within a negative environment, 
or an unsupportive supervisor within a 
positive environment, may result in little 
constructive learning for the intern. It would 
seem reasonable, therefore, that to provide 
regular feedback on a department’s envi-
ronment and then subsequently investigate 
the impact of any changes made as a result 
of this, would also seem to be an important 
facet of ensuring the provision of a compre-
hensive intern learning environment. 

Methods
Background information on 
quarterly intern evaluations

At the end of each quarter, all interns 
are invited to complete an online, modifi ed 
version of the PHEEM (using SurveyMon-
keyTM); all data collected is anonymous. 
Although the use of evaluations have been 
in place for a number of years, the reports 
that are sent to departments have recently 
undergone a substantial change. The new 
reports comprise two spreadsheets; the fi rst 
shows:

• the weighted mean for each question 
for all respondents,

• the weighted mean for each 
question for respondents from their 
department, and

• the percent difference between the 
above. 
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The second spreadsheet shows:
• the weighted mean for each 

question for respondents from their 
department, quarter by quarter, and

• the percent difference from one 
quarter to the next.

The spreadsheets utilise colour coding to 
highlight data of signifi cance. Colour is used 
to identify where:

• the mean indicates a weighting 
towards a negative response,

• the mean response from a department 
deviates more than 20% higher or 
lower than the mean from all respon-
dents, and

• the difference between the means for 
a department from one quarter to the 
next is greater than 20%. 

In addition, each department receives all 
relevant free-text comments.

In the 18 months prior to this study the 
importance of the quarterly evaluations was 
emphasised to interns in order to improve 
the completion rate and therefore the 
robustness of the data we provide depart-
ments. As a result, the average completion 
rate rose from 50% during the four quarters 
of 2017 to 70% by the end of the second 
quarter of 2018.

Current survey of departments
An invitation to complete an anonymous 

online survey using SurveyMonkeyTM was 
sent to the Directors of Training, Clinical 
Directors and Service Managers of the 16 
departments who had received at least one 
of the reformatted reports; this was a total 
of 39 staff. Although this project was under-
taken as an improvement and audit activity, 
included in the survey was a disclosure 
that the resulting data may be used for 
publication.

The survey covered topics such as the 
clarity and usefulness of the reports, with 
whom the reports are discussed, any 
changes implemented as a result of the 
reports they have received, and the outcome 
of these changes.

Results
Respondents

Eighteen responses (46%) were received. 
Of these, 44% were directors of training, 
33% were clinical directors, and 28% were 
service managers (one person reported they 
were responsible for two roles). Collectively, 
these roles have overall responsibility for 
the education and training environment 
within each service.

Although some respondents made it 
known they were answering on behalf of 
the whole department, for other depart-
ments there were responses from two or 
potentially even three of the above named 
roles. However, given the anonymous 
nature of the responses, determining the 
exact number of different departments the 
respondents represent is not possible. 

Survey
Seventy-eight percent responded that the 

reports they receive are “somewhat easy” 
or “very easy” to understand; the remainder 
responded with “neutral”. One person 
commented that due to the amount of data, 
some “information can get lost within the 
masses”.

Where 83% found the reports “useful” 
or “very useful”, two responded that they 
found the reports “of little use”. Interest-
ingly however, both these respondents still 
reported that they discuss the reports with 
others in their department.

The aspects of the report that were noted to 
be of use are summarised below in Table 1. 

Table 1: Useful aspects of the report.

Data which compares how interns from a department answered each question from one 
quarter to the next 

71%

Free text responses 65%

Data which shows how interns from a department answered each question 65%

Data which compares how interns from one department answered each question with 
interns from all departments 

59%

Colour coding which is used to visually represent significant aspects of the data 59%
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All aspects of the report were stated as 
being “useful” by at least half of all respon-
dents, with the data comparing interns’ 
responses from a department quarter by 
quarter reported as “useful” by nearly 
three-quarters.

Respondents were asked if they discuss 
the reports with anyone else and if so, with 
whom. Their responses are shown in Table 2.

Just over half of the respondents reported 
that they discuss the reports with the 
clinical director and other consultants/
SMOs within the department, and just over 
a third with the director of training. Of note, 
two responded that they discuss the data 
with the interns. In addition, although one 
clinical director and one director of training 
reported that they do not discuss the reports 
with anyone else, both had responded that 
they fi nd the reports useful. 

Fifty percent of respondents believed 
that the reports “fairly” or “very fairly” 
refl ected the education and training 
that was available to the interns in their 
department; one responded with “unfair”, 
and the remainder were “neutral”. Note was 
made concerning the small numbers that 
can occur within some departments and 
therefore raise the question as to whether 
the data fairly refl ects the whole department 
or the opinion of just a few. However, of the 
four comments made, two noted that they 
are still valid observations for the interns 
who made them and are therefore still 
important to know. The one respondent that 
felt the reports unfairly represented their 
department made service specifi c comments 
for why they felt this was the case. 

One area of particular interest was 
whether the information contained within 
the reports is having an impact on the 
departments and is subsequently being used 
as a catalyst for change. Forty-four percent 
responded that changes had been imple-
mented as a result of the feedback received 
in the reports, and a further 11% were 
currently in the process of planning changes. 
The most common changes noted were 
related to the clinical orientation provided 
by the department to the interns at the start 
of the attachment (six out of 10 comments), 
followed by improved teaching opportu-
nities and attendance (three comments). 
Of particular signifi cance was one 
department tackling a real culture change 
of “Improvement [to] the access of support 
available, [and] encourage utilisation of that 
access (contact us rather than trying to ‘cope’ 
when faced with diffi  culties)”.

When asked if the changes have had a 
positive impact within the department, 
100% responded with “yes”, and two 
reported that this change could be seen 
though an improvement in their evaluation 
data over subsequent quarters.

Discussion
In this study, respondents reported that 

the quarterly reports they receive are both 
easy to understand and useful, and the two 
most useful pieces of information are the 
data which track how their department is 
performing over time along with the free 
text comments (which have also shown to 
be highly valued in other studies6). As one of 
the goals at CDHB was to ensure appropriate 

Table 2: With whom the reports are discussed.

Clinical director 56%

Other consultants/senior medical o� icers (SMOs) within this department 56%

Director of training 38%

Service manager 19%

Other sta�  at departmental meetings 13%

PGY1/2s 13%

Sta�  from other departments 6%

Other (please specify)—nursing management 6%
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information is being provided to depart-
ments to engage in the processes of review 
and enhancement,4 and refl ection,2 we see 
these outcomes as a positive step towards 
achieving this goal.

Results from this survey suggest consis-
tency with Dolmans et al’s5 approach 
for systematic, structural and integral 
continuous improvement. Data also 
provides support for the assertion CDHB is 
providing a mechanism for achieving the 
goal of continual improvement through 
regular and systematic review, as discussed 
by Wilkinson,2 Biggs4 and Dolmans et 
al.5 Additionally, as a positive effect was 
reported by all those who had implemented 
change, further evidence is established for 
the value of this regular feedback. 

We speculate whether completing the 
feedback loop may have also had a positive 
effect on the completion rate of the evalua-
tions; we have seen an increase from 50% of 
interns completing the evaluations to 70% 
over the past 18 months. If departments are 
using the results to effect positive change 
and interns observe that positive change in 
action, then we propose that this may also 
help motivate them to provide more regular 
feedback. In addition, when departments 
see high numbers of interns responding to 
the evaluations, we believe this may further 
add to the potential to infl uence change.

The use of regular evaluations has now 
been extended to also include our post-
graduate year 3 and above house offi  cers, 
non-training registrars and vocational 
training registrars; evaluations are completed 
by them every six months. Long-term 
tracking of feedback across the CDHB, within 
various departments and across multiple 
levels of training, are now embedded in 
CDHB education and training culture.

We acknowledge that the number of 
responses involved in this survey were 

small, but as they were representative of 
a number of large departments, we feel 
encouraged by the results. Ensuring the 
anonymity of respondents resulted in not 
being able to investigate differences in 
responses from medical and surgical depart-
ments, for example, or determining from 
which departments we had multiple respon-
dents versus only one. However, allowing 
for unreserved responding was deemed 
more important.

The goal of this project was to investigate 
whether the new evaluation reports that are 
provided to departments are valued, used to 
facilitate change and consequently enhance 
the education and training experiences of 
the interns; results would indicate that we 
have taken the fi rst step towards completing 
the feedback loop with a positive outcome. 
The fi nding that one department has taken 
up the signifi cant challenge of changing the 
culture of support for their interns is partic-
ularly promising. 

Although changing the culture to one of 
valuing feedback and using it to implement 
change takes time and resourcing, its impor-
tance cannot be overemphasised. For those 
departments who implemented changes as 
a result of the evaluation data, all reported a 
positive impact in their respective services—
if this can be replicated throughout the 
entire organisation, it should contribute 
to an improved educational environment 
across the whole DHB. Although the process 
of collecting anonymous feedback is 
required as part of the MCNZ accreditation 
standards,9 it is important that the feedback 
is not only presented to departments in a 
user-friendly format, but that the outcomes 
of such feedback is audited to ensure the 
information is being used to support a 
process of continuous improvement. Opti-
misation of the feedback loop is critical to 
positive change management for training in 
busy clinical environments.
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The use of ‘tie down’ in 
New Zealand prisons —
what is the role of the 

health sector?
Julia Carr, Paula King

Two recent reports from the Chief Om-
budsman describe the management 
of people in New Zealand prisons as 

cruel, inhuman or degrading treatment 
or punishment. People assessed at risk of 
self-harm or suicide were mechanically 
restrained on ‘tie-down’ beds or in waist re-
straints with their hands cuffed behind their 
backs over prolonged periods of time. In 
every reported case, this restraint occurred 
at the direction of, or with approval by, a 
health professional.1,2

In March 2017, the Ombudsman 
published A Question of Restraint, Care and 
management for prisoners considered to be 
at risk of suicide and self-harm: observa-
tions and fi ndings from OPCAT Inspectors.2 
The report documents people in prisons 
mechanically restrained on ‘tie-down’ beds 
by their legs, arms and chest or in waist 
restraints with their hands cuffed behind 
their backs over prolonged periods, ‘tie-
down’ beds used for behaviour modifi cation, 
and use of spit-hoods (restraint device 

intended to stop someone from biting or 
spitting). Additionally, the Department of 
Corrections (Corrections) had not followed 
expected procedures with respect to appli-
cation of mechanical restraints. The report 
also comments on the interface between 
Corrections and District Health Board (DHB) 
Regional Forensic Psychiatric Services, 
with considerable gaps in service provision 
evident.2 The Ombudsman considered that 
“the use of the tie-down bed and/or waist 
restraints in the circumstances of [fi ve 
prisoners] amounted to cruel, inhuman or 
degrading treatment or punishment for 
the purpose of Article 16 of the Convention 
against Torture”.2,3 

Conditions in New Zealand prisons, 
and their impact on the health, welfare 
and rights of people in prison have been 
the subject of many reports in the past 10 
years.4–7 Coroners’ inquiries have exposed 
negligence and barriers to what would 
be regarded as a normal standard of 
healthcare.8,9 Recent reports examine the use 

ABSTRACT
We draw upon two recent reports from the Chief Ombudsman that describe the prison management of 
people assessed at risk of self-harm or suicide, as cruel, inhuman or degrading treatment or punishment. 
People were mechanically restrained on ‘tie-down’ beds by their legs, arms and chest or placed in waist 
restraints with their hands cu� ed behind their backs over prolonged periods. These practices occurred 
at the direction of, or were approved by, health professionals. We highlight ethical issues for health 
professionals party to ‘tie down’ and examine the current guidance and regulatory framework for health 
professionals working in coercive environments. This article is timely in the context of current Government 
Inquiries into the criminal justice system and mental health and addictions, the review of the health and 
disability system, the Correction’s Amendment Bill before parliament, and Government plans to expand 
Waikeria prison to include a 100-bed mental health facility. We call for the use of ‘tie down’ to be abolished 
in New Zealand prisons, and for all health professionals to refuse to participate in this practice. Government 
must make provision for su� icient forensic mental health capacity and capability in the health sector, and 
ensure timely, equitable access to high-quality, trauma-informed and culturally safe services. 
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of solitary confi nement10,11 and give voice to 
the everyday degradation and brutality of 
the prison environment. 5,10–12 The State has 
a ‘duty of care’,13 and health professionals 
in particular are bound by codes of conduct 
and professional values intended to apply in 
all settings, including coercive settings such 
as prisons.14–16

This article raises questions about the 
responsibilities, scope of practice, standards 
and accountability of health professionals in 
prisons, and their role in upholding human 
rights and humane values. It is timely in the 
context of Government Inquiries underway 
into the criminal justice system and mental 
health and addictions, the review of the 
health and disability system, the Correction’s 
Amendment Bill before parliament, and the 
Government’s plans to expand Waikeria 
prison to include a “‘fi rst of its kind’ 100-bed 
mental health facility”.17–21

We consider the changes needed to protect 
the health of people that are imprisoned 
in New Zealand. Not only does the prison 
population have a high prevalence of mental 
health and addiction disorders,22 approxi-
mately 50% are Māori.23 Given inequitable 
incarceration rates resulting from colo-
nisation and racism in addition to higher 
prevalence of mental health issues,24 Māori 
are likely to be at increased risk of having 
such practices used on them. 

Use of ‘tie down’ in New Zealand 
prisons

The Ombudsman describes ‘tie down’ as:
“…a form of mechanical restraint. It is a 

specialist bed comprised of attached ankle, 
torso and wrist restraints. An individual 
tied to such a bed is rendered incapable of 
free movement. The only movement they will 
have is the ability to move their head from 
side to side.”2

The minimum standard for the healthcare 
of people in New Zealand prisons is set out 
in section 75(1) of the Corrections Act 2004 
(the Act). It states a person “is entitled to 
receive medical treatment that is reasonably 
necessary” and that the “standard of 
healthcare…must be reasonably equivalent 
to the standard of healthcare available 
to the public”.13 Additionally, a Memo-
randum of Understanding (MOU) between 
Corrections and the Ministry of Health 
(the Ministry) states that “health services…

provided to prison inmates will be the same 
standard as is provided to the general popu-
lation”.25 The Ombudsman notes:

“…tie-down beds are not permitted for use 
in [NZ] mental health settings, but only in 
[NZ] correctional facilities. Tie-down beds 
are not used in comparable jurisdictions that 
have ratifi ed the [Optional Protocol to the 
Convention Against Torture] OPCAT, such as 
England and Wales, Scotland and Sweden.”2 

Although mechanical restraints are not 
permitted in New Zealand healthcare 
services, the Act allows for the use of 
specifi ed mechanical restraints, including 
‘tie-down’ beds in prisons. Section 87 of the 
Act13 states:

“A mechanical restraint may not be used for 
any disciplinary purpose: It must be used in a 
manner that minimises harm and discomfort 
to the prisoner. A prison manager may 
authorise the use of a mechanical restraint 
on a prisoner for more than 24 hours, only if, 
in the opinion of a medical offi  cer, continued 
restraint is necessary to protect the prisoner 
from self-harm.”

Thus, for mechanical restraint to occur 
in New Zealand prisons, a health profes-
sional must be made aware of this and for 
prolonged mechanical restraint to occur, a 
health professional must direct or approve it. 

We outline three cases where mechanical 
restraints were used in New Zealand 
prisons. Though these cases are specifi c to 
particular prisons, the use of mechanical 
restraints in response to mental distress is 
widespread with 57 episodes of ‘tie down’ 
having been used (at Auckland Prison, 
Rimutaka Prison, Waikeria Prison and 
Christchurch Prison) over the past three 
years. In 44 of these incidents, people were 
‘tied down’ for longer than 12 hours.2 

The three cases from the Ombudsman’s 
report are summarised in Table 1. The full 
circumstances of each case are beyond the 
scope of this article. However, this summary 
illustrates the key issues. For a fuller under-
standing, readers are encouraged to read 
the Ombudsman’s report.2

As a result of the Ombudsman’s concerns, 
Corrections initiated an investigation by 
the Chief Inspector of Corrections (the 
Inspector) into the management of Person A. 
The Inspector concluded that the decision to 
place the prisoner on the ‘tie down’ bed was 
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Table 1: Three cases from the Ombudsmen’s fi ndings on the use of mechanical restraint in New Zealand prisons.

Person A

In March 2016, the Ombudsman’s O� ice became aware of a person, herea� er known as Person A, who was being repeatedly re-
strained on a ‘tie-down’ bed in prison. They were strapped to a restraint bed by their ankles, wrists and waist, following several 
episodes of self-harm. Corrections had stated the reason for them being secured on the ‘tie-down’ bed was serious self-harm-
ing behaviour. Person A had been referred to the Regional Forensic Service but was declined admission. 
Person A had self-harmed on three occasions, requiring hospital treatment as a result. Following this they spent 37 consecutive 
nights secured on the ‘tie-down’ bed from 28 February to 5 April 2016. Video footage provided evidence of a spit-hood applied 
to their head on at least one occasion. 
Each day, Person A was observed in their ‘safe’ cell from approximately 8.30am to 4pm, with a corrections o� icer sitting outside 
looking through a window, with the door locked. At 4pm, to coincide with reduced sta� ing ratios, they were secured on the ‘tie-
down bed’ until 8.30am the following day (approximately 16 hours each day/night) for the 37 consecutive nights. 
In total, Person A spent approximately 592 hours on the ‘tie-down’ bed. They were naked for two of the four observed re-
straints, having been restrained in their ‘safe’ cell and then forcibly moved into a cell with a ‘tie-down’ bed. Under the Cor-
rections Regulations (Reg 80b), a medical o� icer must be notified promptly when any person is placed under a mechanical 
restraint (unless the medical o� icer has recommended the use of the restraint). Additionally, under Corrections’ own tie-down 
bed instructions, mechanical restraint can only be used with medical approval. In response to Person A’s self-harming and sub-
sequent restraint, a multidisciplinary team was established, consisting of medical sta� , psychological services, custodial sta�  
and DHB forensic psychiatric services liaison sta� . Approval to tie them to the bed was given by the medical o� icer, in accor-
dance with a decision by the multi-disciplinary team (inclusive of the forensic team).
The forensic mental health section of the Person A’s management plan suggested the ‘tie-down’ bed was being used as a be-
haviour modification tool (as opposed to managing imminent risk of self-harm) stating:
“…[We] felt it best to target two sets of behaviours that [they] would need to manage in order to gain a reduction of time on the tie-
down bed. We considered the following to be situationally important:
• Access to [their] wound and the concomitant need for hygiene (showers).
• [Them] wrestling [their] wrist loose from the restraints in the middle of the night (e� ectively seen as self-harm in itself).
Compliance with each of these will result in the benefit of 20 mins less on the tie-down bed at the beginning of the tie-down for the 
first behaviour and 20 mins at the end of the tie-down for the second behaviour. It means that [they don’t] have to do both to get 
both; [they] only has to comply with one to get the reward. The rewards are also incremental: it becomes 40 mins, then 60 mins, 
then 80 mins and so on, ie, an extra 20 min.” 
During a visit to the prison on 11 April 2016, OPCAT Inspectors spoke with Person A, the prison director, unit sta� , the prison 
chaplain, the Health Services Manager, the psychiatrist, the prison psychologist, the visiting justice and the medical o� icer. 
Inspectors also observed video footage of Person A on the ‘tie-down’ bed and had serious concerns. 
It appeared that Person A was successfully managed with constant observations during the day with no significant episodes of 
self-harm. Restraining Person A on a ‘tie-down’ bed each day at 4.00pm was not responsive to their individual medical situation 
but appeared to relate to prison routines, resources and convenience.
Neither the psychiatrist, who had signed o�  on Person A’s management plan, nor the prison psychologist, had observed Person 
A being secured on the ‘tie-down’ bed or visited Person A during any of the 16-hour confinements on the bed. Corrections failed 
to follow their own procedures, as the required paperwork was not signed by the prison director. Furthermore, Corrections’ 
‘tie-down’ bed instructions require that, if on release from a ‘tie-down’ bed, the individual exhibits behaviour that warrants 
restraint using a ‘tie-down’ bed, this requires a new approval and advice. Person A’s ‘tie-down’ for 37 nights was based on the 
one approval. 
Concerns regarding the repeated use of the ‘tie-down’ bed were raised with the Chief Inspector of Corrections on 14 March 
2016. Investigation of Person A’s management was undertaken by a Corrections inspector. On 21 March 2016 the Corrections In-
spectorate reported to the Ombudsman that they were “happy with the measures taken” in respect of Person A’s management.2
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justifi ed, but noted there was “confusion 
specifi cally in relation to the medical and 
health practitioners’ responsibilities in 
accordance with the legislation and dele-
gations, and how that translated to the 
national policies and procedures regarding 
the application of the [‘tie-down’ bed]”.27 The 
investigation also found:

“…a lack of clarity around what decision 
the medical offi  cer is being asked to make in 
relation to the use of mechanical restraint 
and whether processes to make such deci-
sions are refl ective of safe clinical practice 
that supports a medical practitioner’s 
professional accountability…[and that] there 
does not appear to be any current support 
or mechanism for the medical offi  cer to peer 
review these decisions.”27

The Inspector was also of the view that 
the use of ‘tie-down’ for Person A “…was 
a last resort for prison management who 
believed [they] would be admitted to the 
[forensic unit] as had occurred in similar 
circumstances fi ve months earlier. However, 
when [they were] assessed as “not mentally 
ill” by the psychiatrist, the pressure was 
placed back on custodial and health staff to 
manage [their] self-harm risk behaviours”.27 

This statement raises questions about why 
the mental health team remained involved, 
given that the person was deemed not 
mentally unwell, and illustrates the ambi-
guity around the role of health professionals 
in such situations.

In April 2017, OPCAT Inspectors acting 
under delegation of the National Preventive 
Mechanisms in the Crimes of Torture Act 
1989, visited Christchurch Prison and 
reviewed a number of reported incidents 
involving mechanical restraints.1 A person 
had been mechanically restrained on the 
‘tie-down’ bed in the At Risk Unit (ARU) 
on for 15 hours. The reasons for its use 
were deemed inappropriate as the records 
did not indicate a life-threatening situ-
ation, nor was the incident recorded in the 
prison’s ‘Use of Force’ register. There was 
no record of attempts by staff to engage 
with the person to establish why they were 
distressed.1 Additionally, several other 
incidents were reported where people 
claimed to have been the subject of use of 
force or mechanical restraints that were 
unrecorded, with their complaints ignored 
by prison staff. Two people requested that 
the use of force against them be referred to 

Person B

Person B was ‘tied down’ by restraints on their wrists, torso and ankles. This contravenes Schedule 5 of Corrections Regula-
tions, which states that “tie-down beds may only be used in conjunction with one or both of the following: a wrist bed restraint; 
a torso restraint”.26

The use of restraints for the seven days from 5 May to 11 May 2016 had been approved by a medical o� icer. The rationale for the 
approval of Person B’s waist restraint was unclear. Specified medical advice was not sought to permit ankle restraint. OPCAT 
Inspectors were unable to ascertain from Person B’s notes any form of meaningful therapeutic intervention to address their 
self-harming. 

Person C

For more than three months in 2016, Person C was almost continuously kept in a waist restraint with their hands cu� ed behind 
their back due to self-harming. This intensive restraint lasted for approximately 12 weeks (1,764 hours) prior to their release 
from prison.
According to the report, a prison nurse visited Person C at least three times a day in order to monitor their wounds. In the 
opinion of the OPCAT inspectors however, their mental healthcare was inadequately managed. A psychiatrist assessed Person 
C approximately one month a� er they were put into the restraints, recommending interventions including psychotherapy and 
counselling. Following review of Person C’s file, along with interviewing them and prison sta� , it was found that they had not 
received any counselling or psychotherapy during their 12-week restraint, or prior to being released. The DHB regional forensic 
psychiatric services’ liaison nurse attended weekly MDT meetings but did not have regular sessions with Person C. In summary, 
there was no evidence of any therapeutic intervention or psychological support having taken place.
Person C reported that they had been on medication for a mental health condition before being incarcerated but on admis-
sion to prison the medication was stopped. According to the healthcare manager this medication can only be prescribed by a 
psychiatrist, and the wait to see a psychiatrist can be several weeks. Person C’s mental health deteriorated as a direct result of 
discontinuing their medication.

Table 1: Three cases from the Ombudsmen’s fi ndings on the use of mechanical restraint in New Zealand prisons (continued).
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the Police as they believed they had been 
assaulted during the incidents. According to 
the Ombudsman’s report, the Police did not 
interview either person prior to deciding 
there was no merit to their complaint.1

The cases reported by OPCAT Inspectors 
are not isolated, nor is this the fi rst time 
Corrections has had issues highlighted to 
them. These inspections were undertaken 
partly in response to recommendations 
made following the United Nations (UN) 
2014 Report on the visit of the Subcom-
mittee on Prevention of Torture and Other 
Cruel, Inhuman or Degrading Treatment or 
Punishment to New Zealand. The UN high-
lights a number of examples whereby “…
order and security prevailed too easily over 
dignity and fairness; specifi cally, the care 
and treatment of adult prisoners considered 
to be at risk of suicide and self-harm”. 28

Discussion
Corrections’ legislated role is to admin-

ister sentences in a safe, secure, humane and 
effective manner and to provide healthcare 
of a standard that is reasonably equivalent to 
the standard of that available to the public.13 
In addition, the Bill of Rights Act 1990 states 
“everyone has the right not to be subjected to 
torture or to cruel, degrading, or dispropor-
tionately severe treatment or punishment” 
and that “everyone deprived of liberty shall 
be treated with humanity and with respect 
for the inherent dignity of the person”. 29

In response to the criticisms from the 
UN, the Ombudsman and Correction’s own 
Inspectorate,30 there has been increased 
investment into mental health services 
in prisons. There has also been an under-
taking by Corrections to “work closely with 
those committed to delivering better mental 
health services, including the Ministry of 
Health and District Health Boards, particu-
larly forensic units such as the Mason Clinic, 
the Ombudsman, service providers and our 
justice sector colleagues”.31

A review of ARUs has been undertaken 
and a new model of care will be piloted at 
three prisons.31 This involves a multidis-
ciplinary team approach where mental 
health and cultural assessment profes-
sionals will screen, assess and treat people 
with moderate to severe mental health 
conditions. While these are potentially 

positive changes, there is no commitment by 
Corrections to end the use of ‘tie-down’ as 
demonstrated in the most recent Briefi ng to 
the Incoming Minister:

“Corrections recognises that changes were 
needed to the policies and practices governing 
the use of restraints. The changes have been 
made, reaffi  rming the use of tie-down beds in 
particular as a measure of last resort.”32

The State has a broader ‘duty of care’, 
exercised through the institutions of the 
Ministry of Health and DHBs. At a minimum 
there should be suffi  cient mental health 
service beds for all acutely unwell people in 
prison, particularly those at risk of suicide 
or self-harm. There is a chronic waiting 
list for forensic beds and most particularly, 
acute beds. As at 31 August 2018, there were 
18 prisoners on a forensic mental health 
waiting list. Of these, 12 were on an acute 
waiting list.33

For health professionals, there is an 
additional ‘duty of care’ to provide humane 
and evidence-based treatment, and to 
uphold human rights. These obligations are 
enshrined and explicit in various decla-
rations and codes of ethics for different 
professional groups. For doctors, the World 
Medical Association Declaration of Geneva 
includes the clause, “I will respect the 
autonomy and dignity of my patient”.14 The 
New Zealand Medical Council’s Good Medical 
Practice discusses the treatment of patients 
with respect and the adherence of medical 
doctors to relevant professional standards.34 
In addition, the New Zealand Medical Asso-
ciation’s Code of Ethics for the New Zealand 
Medical Profession (NZMA Code) highlights 
core principles of ethical behaviour. These 
include “consider[ation of] the health and 
well-being of the patient to be [the] fi rst 
priority, respect[ing] the rights, autonomy 
and freedom of choice of the patient, 
and practic[ing] the science and art of 
medicine…with moral integrity, compassion 
and respect for human dignity”.35

The Royal Australian and New Zealand 
College of Psychiatrists’ Code of Ethics 
(RANZCP Code) requires that psychiatrists 
use up-to-date, evidence-based treatments 
wherever possible, and provide an adequate 
standard of care. This is regardless of 
patient legal status or the type of setting in 
which they are treated.15 Furthermore, it 
states psychiatrists should not participate 
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in the practice of torture or cruel, inhuman 
or degrading interrogation, treatment or 
punishment. It advises psychiatrists who 
become aware of these situations in practice 
to raise concerns with relevant author-
ities and/or publicly. The RANZCP Code 
emphasises that a psychiatrists’ primary 
responsibility is to their patients, stating:

“…particular care is needed when this 
confl icts with responsibility to an employer 
or government. If clinical services fall below 
acceptable standards, psychiatrists have a 
duty to advocate for services and take appro-
priate action. Exceptionally, they may have to 
dissociate themselves from such services.”15

The RANZCP code is consistent with the 
World Psychiatric Association Madrid Decla-
ration of Ethical Standards for Psychiatric 
Practice which states that “no treatment 
should be provided against the patient’s 
will, unless withholding treatment would 
endanger the life of the patient and/or the 
life of others”.36 Furthermore, it stipulates 
that psychiatrists should not “take part in 
any process of mental or physical torture, 
even when authorities attempt to force 
their involvement in such acts” and that 
“professional independence to apply best 
practice guidelines and clinical wisdom in 
upholding the welfare of the patient should 
be the primary considerations for the 
psychiatrist”.36

Corrections are providing healthcare in 
a coercive, harsh and punitive setting. In 
the community, an equivalent standard 
for a person at serious risk of suicide or 
self-harm is that of comprehensive mental 
health assessment. This may also include 
transfer to a hospital or other safe, thera-
peutic environment for monitoring, support 
and evidence-based treatment. A person and 
their whānau in this setting have the right 
to appropriate treatment options and to 
services that comply with legal, professional, 
ethical and other relevant standards. They 
also have recourse to the Health & Disability 
Commissioner if there is any failure to 
maintain standards and rights.37 

Best practice for this population includes 
trauma-informed care.38 This requires 
compassionate, knowledgeable and 
responsive care that upholds the dignity, 
values and beliefs of people and their 
cultural identities.39

The Royal Australian and New Zealand 
College of Psychiatrists (RANZCP) highlight 
that if a person’s psychiatric symptoms 
are so severe that involuntary treatment 
is necessary, that person should receive 
treatment in a hospital, not a prison. 
They note “involuntary mental health 
treatment in custodial settings compromises 
clinical care, encourages inappropriate 
management of prisoners, and breaches 
human rights”.40 

The proposed move to mental health beds 
in prisons is thus fraught. The World Health 
Organization (WHO) highlights the numerous 
challenges, pointing out “prisons are some-
times used as dumping grounds for people 
with mental disorders”.41 The WHO advises:

“people with mental disorders [should be 
diverted] towards the mental health system…
Prisons are the wrong place for many people 
in need of mental health treatment, since the 
criminal justice system emphasises deter-
rence and punishment rather than treatment 
and care.”41

There is an opportunity with the Correc-
tions Amendment Bill before parliament 
to include legislative change that abolish 
the use of ‘tie-down’ in prisons. Of concern, 
however, are the proposed changes that 
include allowance for those being trans-
ferred from prison to hospitals to be 
mechanically restrained for prolonged 
periods over 24 hours.42 

Conclusion
We highlight a number of important 

ethical and policy concerns around the use of 
‘tie down’ in New Zealand prisons. With the 
knowledge that many similar jurisdictions 
and indeed other prisons in New Zealand 
manage people in situations of mental 
distress without resorting to ‘tie down’,2 we 
call for this practice to be abolished. 

More specifi c guidance is needed for all 
health professionals working in coercive 
environments, emphasising their obligation 
to uphold patients’ rights and provide 
humane, effective and compassionate care 
in these settings. The RANZCP has recently 
updated relevant policy and standards 
and the current review of the NZMA Code 
provides an opportunity for leadership in 
developing specifi c guidance for doctors. 
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Unusual presentation of 
spinal epidural abscess 
and a cautionary tale of 

acupuncture
William Shew, Sarah Bell 

An 89-year-old male was diagnosed 
with spinal epidural abscess (SEA) 
following acupuncture. Only seven 

cases of SEA associated with acupuncture 
have been reported in the literature, with 
this case being the fi rst to be reported in 
New Zealand. To our knowledge, it is also 
the fi rst published case to present as radicu-
lar fl ank and hip pain.

Case report
GB, an 89-year-old male presented to the 

emergency department in Auckland, New 
Zealand with two weeks of poorly char-
acterised left fl ank and hip pain. He had 
attributed his pain to a fall three months 
ago and subsequently sought acupuncture 
for pain relief. His medical history included 

type 2 diabetes, stage 4 diabetic nephropathy 
with single kidney.

 Examination showed GB was afebrile with 
diffuse left fl ank tenderness and essen-
tially normal hip and lower limb neurology. 
Investigations revealed raised infl ammatory 
markers (C-reactive protein 112mg/L, white 
cell count 18·57x109/L - neutrophilic predom-
inance). Chest radiographs, urine and blood 
cultures were negative. Lumbar spine and 
hip radiographs revealed degenerative 
changes but no fracture. Non-contrast CT 
showed a fi lled bladder, however no collec-
tions, lymphadenopathy, occult fracture or 
evidence of malignancy.

 On day four, GB developed symptoms of 
urinary retention with 850mL on bladder 
ultrasound scan. Examination revealed 

Figure 1: T1 Axial MRI lumbar spine: posterior left epidural spinal abscess with mass effect and post left 
radical nephrectomy.
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T10–S1 spinous process pain, right extensor 
hallucis weakness with otherwise normal 
lower-limb neurology.

An urgent MRI revealed a left posterior 
spinal epidural abscess extending from T11 

to L4/5 with central canal and L1 to L4 nerve 
root compression (see Figures 1 and 2). CT 
guided biopsy aspirated pus culturing methi-
cillin susceptible Staphylococcus aureus and 
he proceeded onto decompression lamino-
plasty with open drainage. 

Figure 2: T1 Sagittal MRI lower thoracic and lumbar spine: posterior epidural 
spinal abscess with communicating complex paraspinal collection.
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Discussion
Inoculation of the infection-prone fat in 

the epidural space by haematogenous (up 
to 50%), contiguous, or iatrogenic routes 
initiates the development of a spinal 
epidural abscess (SEA).1–3 As the collection 
of infl ammatory material expands, spinal 
cord and nerve root compressions occurs. 
In addition, vascular insults of the spinal 
cord arise from septic thrombophlebitis.3 
The clinical staging of this process has 
been described by Rabih with a step-wise 
progression of Stage 1: back pain, Stage 2: 
nerve root pain, Stage 3: neurological defi cit, 
and fi nally, Stage 4: paralysis.3 Early diag-
nosis and intervention to decompress the 
spinal cord within 24–36hrs of neurological 
defi cit is essential to improve neurological 
outcomes and prevent paralysis.1,2

SEA has classically been described as 
a triad of fever, unremitting spinal pain 
and neurological defi cits, however this is 
seen in only 10–15% of proven SEA cases.2 
Radicular pain is present in 35.4% of cases4 
and other atypical presentations of SEA such 
as headache,5 abdominal6 and shoulder pain 
have been reported. To our knowledge this 
is the fi rst case in the literature to present as 
radicular fl ank and hip pain. 

Two-thirds of cases have absent focal 
neurology2,4 or are afebrile7 and the 
progression from one stage of SEA to the 
next is highly variable. Infl ammatory 
markers are universally raised and a leuco-
cytosis is seen in approximately two-thirds 
of cases,3 although these are not specifi c 
for SEA. Approximately 60% of SEA have 
positive blood cultures3 leaving 30-40% 
of SEA cases without a microbial source.2 
The gold standard diagnostic modality is 
MRI with gadolinium,3 however CT with 

IV contrast is almost as sensitive, though 
contrast was not administered in this case 
due to impaired renal function. 

It  is not surprising that between 11–75% of 
cases are initially misdiagnosed.3 A 10-year 
review of the 45 SEA cases in the Christ-
church neurosurgical unit showed a mean 
delay of diagnosis of 4.5 days under general 
medicine with approximately one-quarter 
of cases left with neurological defi cits on 
discharge.7 Due to the rare and non-spe-
cifi c nature of SEA, we recommend a high 
index of suspicion of SEA in afebrile spinal/
radicular pain with raised infl ammatory 
markers and to consider bladder ultrasound 
scans to screen for urinary retention in 
lumbar sacral involvement. 

Th e location of needling in this patient 
directly correlated with the paraspinal 
collection and with the underlying comor-
bidities of diabetes, and age placed this 
patient at a greater infection risk. The 
practice of acupuncture in New Zealand has 
diverged to traditional Chinese acupuncture 
and western acupuncture-based on neuro-
physiological principles.8 Although both 
use the same tool, traditional Chinese 
acupuncture training and education can 
range up to four-year bachelor level degrees, 
while ‘dry needling’ weekend courses 
with less than 14 hours9 of education are 
available, posing a concern regarding 
minimum levels of training for an invasive 
procedure. In addition, the practice of 
acupuncture is unregulated, however it is 
unknown in this case whether acupuncture 
was provided by a qualifi ed practitioner 
registered to a professional body. None-
theless this case remains a cautionary tale 
to maintain strict infection control and to 
carefully consider relative contraindications 
such as diabetes.
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Acute compartment 
syndrome complicating 
deep venous thrombosis

Senthil Dhayalan, David Jardine, Tony Goh, Nicholas Lash

A 40-year-old, heavily-built man initial-
ly presented to his general practi-
tioner two days before admission 

with recent onset of pain and swelling in his 
left calf. A duplex ultrasound scan demon-
strated an occlusive deep vein thrombosis 
(DVT) extending from the calf through the 
popliteal and into the femoral vein 15cm 
above the knee. He was started appropri-
ately on enoxaparin 130mg bd. Despite the 
treatment, the pain got worse, particularly 
when standing, and he was admitted for 
symptom control. Five weeks earlier he had 
undergone arthroscopic repair of the anteri-
or cruciate ligament and partial menisecto-
my of the left knee. The operation went well 
(tourniquet time 57 minutes). The patient 
was mobile and discharged after 24 hours. 
He had low DVT risk and therefore was not 
given any form of prophylaxis. Ten days 
after surgery at routine follow-up the wound 
was healing and examination of the knee 
was satisfactory.

On examination he was mildly distressed 
with a low-normal blood pressure 
(110/70mmHg) and a persistent low-grade 
fever (on the observation chart his 
temperature was documented between 37.5 
and 37.8oC on four occasions over the fi rst 
48 hours). The left leg was slightly warm, 
moderately diffusely swollen and pink in 
colour (Figure 2). The pain was localised to 
the posterior compartment which was also 
tender and tense to palpation. It was exac-
erbated by dorsifl exion of the foot (Homan’s 
sign). There were no signs of joint effusion, 
thrombophlebitis, lymphadenopathy or 
cellulitis. Pulses were preserved and there 
was no neurological defi cit. Initial results 
included a normal full blood count and 
routine biochemistry but a very high C-re-
active protein of 233mg/L (<5) and D-Dimer 
of 14,988µg/L (<500). Coagulation tests were 
mildly deranged: international normalised 
ratio 1.3 (0.8–1.2), activated partial 
prothrombin time 37s (24–38), thrombin 

Figure 1: MRI of the left lower leg; fat suppressed axial T2 and sagittal T2 weighted sequences demon-
strating extensive soft tissue oedema involving the soleus muscle and deep posterior muscle compart-
ment [blue arrows]. Note absence of fl ow void in the deep calf veins [white arrows] consistent with 
deep venous thrombus. 
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clotting time 16s (15–21) and fi brinogen 
7g/L (1.5–4.0). Two sets of blood cultures 
were negative and the creatinine kinase 
level was 40µU/L (30–180). His enoxaparin 
was continued, and he remained unable 
to weight-bear despite regular morphine 
(10mg q4h). Flucloxacillin 2g was started 
IV q6h as a precaution, in view of the very 
high CRP. On day 2, magnetic resonance 
imaging demonstrated extensive enhancing 
soft tissue oedema involving the soleus 
muscle and muscles of the deep posterior 
compartment of the lower leg (Figure 2). 
There was some fascial fl uid but no soft 
tissue gas or abscess. There was loss of the 
normal fl ow voids within the popliteal and 
deep calf veins consistent with deep venous 
thrombosis. Normal fl ow voids were seen in 
the popliteal artery. On day 3, orthopaedic 
assessment was obtained, and on the basis 
of the clinical fi ndings and the MRI, the 
diagnosis of posterior acute compartment 
syndrome (ACS) was made. Urgent fasci-
otomies were performed to release the 
the pressure in the superfi cial and deep 
posterior compartments via a 20cm incision 
down the posterior-medial border of the 

tibia. Muscle pressure measurements were 
not undertaken because the surgeon felt that 
fasciotomies were mandatory, regardless of 
the result. At surgery, tense fascial compart-
ments were released with signifi cant muscle 
herniation after fascial incision. The muscle 
fi bres were oedematous, but retained appro-
priate colour and contractility, and remained 
viable. One of the deep fl exors (tibialis 
posterior) was biopsied and the wound was 
left unsutured. Thereafter his symptoms 
improved. His wound was re-opened on 
day 5 and all muscles appeared viable, 
therefore the skin was sutured. Microscopy 
and cultures from the deep posterior 
compartment aspirate were negative. 
Histology from tibialis posterior demon-
strated endomysial oedema, small segmental 
necrosis and infi ltration with CD68 histio-
cytes. There was no evidence for myositis, 
suppuration or vasculitis. He was started on 
oral anticoagulants and discharged wearing 
a compression stocking. He was seen after 
three months and the leg appeared to be 
normal. Ultrasound to review long-term 
outcome of the DVT and risk of postphlebitic 
changes is planned. 

He was discharged on oral anticoagulants 
and has subsequently regained normal leg 
function without any signs or symptoms 
of post-thrombotic leg syndrome. Venous 
recanalisation studies have not been 
undertaken.

Acute compartment syndrome (ACS) of 
the limb is a serious condition and most 
commonly a complication of fracture, crush 
or reperfusion injury.1 Myocyte damage 
is the initial insult, leading to swelling of 
muscle tissue within non-elastic fascial 
compartments. As pressure increases, 
pain and paraesthesia (secondary to nerve 
compression) are the initial symptoms, 
followed by vascular embarrassment, 
muscle ischaemia, further swelling and 
a vicious cycle resulting in myonecrosis. 
Occasionally, ACS occurs after relatively 
mild trauma in the setting of therapeutic 
anticoagulation.2,3 The terms ‘sponta-
neous’ or ‘atraumatic’ ACS have been used 
to describe these cases and the mech-
anism usually involves rapid swelling of 
the muscle secondary to minor injury or 
bleeding. Occasionally, atraumatic ACS can 
also complicate a DVT. In some patients 
venous drainage from the compartment 

Figure 2: Bedside photo after decompression 
(fasciotomy wound covered by a dressing) 
showing moderate generalised swelling and 
pink discolouration of the leg. These skin 
appearances were similar to what we observed 
pre-operatively.
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is insuffi  cient due to the obstructing DVT. 
This leads to increased pressure in the 
compartment, decreased arterial infl ow and 
fi nally, venous ischaemia.4 

Compartmental pressure may be further 
increased by an acute arterial bleed into 
the muscle. This may be spontaneous or 
secondary to needle injury and is more 
likely when the patient is anticoagulated.5–7

The diagnosis in our patient was diffi  cult 
because there was no history of even minor 
trauma, the signs of posterior ACS were 
subtle and our blood tests did not demon-
strate over-anticoagulation. Furthermore, 
there was no evidence of a spontaneous 
bleed into muscle (on MRI or at operation). 
DVT is often associated with a modest 
increase in CRP but in this patient, the 
very high level was secondary to complica-
tions of the ACS (early muscle necrosis and 
interstitial oedema), not infection.8 Finally, 
as is often the case in the early phase of 
this condition, the CK level was normal.4 
This case demonstrates that occasionally 
a moderate DVT is suffi  cient to trigger an 
atraumatic ACS despite two days of ther-
apeutic anticoagulation. Unfortunately, 

sensory changes and muscle weakness are 
late complications of ACS and occur when 
myonecrosis is already underway. The aim 
of urgent fasciotomy is to release compart-
mental pressure before the myocytes 
undergo irreparable damage. Therefore 
the main clinical feature of pain, out of 
proportion to that expected for a DVT was 
the reason for expedited surgery. 

Doctors should be aware of this unusual 
(but treatable) complication of DVT and 
have a low threshold for investigating pain 
“disproportionate” to the appearances of 
the limb. Unless there are clear signs of 
cellulitis, they should probably consider 
ACS before infection in an appropriately 
anticoagulated patient.9 Untreated ACS is 
potentially limb threatening. When DVT 
is the cause of the ACS its appropriate 
management is important with regard to the 
duration of anticoagulation and follow up to 
exclude the development of a postphlebitic 
syndrome. Finally, the absolute risk of symp-
tomatic DVT following knee arthroscopic 
surgery is approximately 2% and can be 
halved by standard prophylaxis.10
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We don’t have more 
time to wait to measure 
how well our healthcare 

system is doing
Emma J Hannay

“Some is not a number. Soon is not a time.” 
– Don Berwick 

More than eight months ago, the Health 
Minister of New Zealand cancelled public 
reporting on performance of DHBs.1 New 
performance measures for public sector 
hospitals are reportedly under development 
but have not been released to date. In the 
interim, the indicators are available in an 
excel fi le in a format that would be rela-
tively indigestible to the general public.2

Reportedly, the reason the Government 
announced the change is because of 
concerns that they would set up ‘perverse 
incentives’.1 That is, by requiring DHBs to 
measure and report on certain indicators, 
it may induce DHBs to act in a way that is 
harmful to the health of patients or detri-
mental to the public interest. For example, 
a DHB refusing GP referrals of patients in 
order to manage specialist wait times. 

Why is it important to set targets for 
DHB performance and publicly report on 
them? Because it creates an incentive for 
the Government to care about DHB perfor-
mance, lets us know what’s working and 
creates an accountability structure for DHB 
performance. A 2010 review undertaken 
on behalf of the NSW government found 
there is “strong and consistent evidence in 
supporting the notion that public disclosure 
of performance data stimulates quality 
improvement activities at hospital level”.3 It 
also found that while the picture is at times 

mixed, most studies found a positive effect 
on clinical outcomes. 

Perverse incentives can be real. In the 
New Zealand setting, research has been 
done on the broader organisational impli-
cations of target setting within performance 
measurement.4. It found that targets for ED 
waiting times, for example, induced a mix of 
positive and negative consequences within 
hospitals4 along with improved clinical 
outcomes.5 This research gives us a good 
basis to understand which targets are most 
likely to induce unintended consequences 
and be selective in which targets we turn off, 
rather than an across-the-board stoppage of 
public reporting of results as we have now.

The longer we wait, the more potential 
harm for the New Zealand health system. 
Studies from the UK have shown that when 
an indicator was withdrawn, there was a 
rapid decrease in performance from health 
providers. In GP practices for example, the 
number of patients with basic measures 
such as blood pressure readings, or a 
recent cholesterol dropped precipitously 
when monitoring and fi nancial incentives 
were withdrawn.6 When hospital waiting 
list targets in the NHS were withdrawn or 
‘relaxed’ then wait times spiralled.7

Perverse incentives can have a real 
impact on healthcare delivery. However, the 
alternative of a prolonged period without 
adequate public scrutiny of performance 
may be more detrimental. 
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Effi  cacy and safety of statin therapy in older people
Statin therapy has been shown to reduce major vascular events and vascular mortality in a wide 

range of individuals, but there is uncertainty about its effi  cacy and safety among older people.
In this study the researchers reviewed evidence from 28 trials in which the merits of statin 

treatment were compared with non-use. 14,483 (8%) of 186,854 participants in the 28 trials were older 
than 75 years at randomisation, and the median follow-up duration was 4.9 years. Participants were 
subdivided into six age groups: 55 years or younger, 56–60, 61–65, 66–70, 71–75 and older than 75 
years. Major vascular events, cause-specifi c mortality and cancer incidence were documented. 

The researchers conclude that statin therapy produces signifi cant reductions in major vascular 
events irrespective of age, but there is less direct evidence of benefi t among patients older than 75 
years who do not already have evidence of occlusive vascular disease. This limitation is now being 
addressed by further trials. It was also noted that statin therapy had no effect at any age on non-vas-
cular mortality, cancer death or incidence of cancer.
Lancet 2019; 393:407–15

Vitamin C defi ciency in Australian 
hospitalised patients

Vitamin C has anti-oxidant properties and acts as a cofactor for several enzymes. Hypovitaminosis 
C has been associated with bleeding, endothelial dysfunction and death. The prevalence of hypovita-
minosis C is unknown in Australian hospitalised patients, and its clinical relevance is uncertain.

This observational study included general medical patients in a tertiary-level hospital in Australia. 
Vitamin C levels were determined by high-performance liquid chromatography in 149 patients. 76.5% 
were found to have hypovitaminosis C. These patients were older and had higher C-reactive protein 
levels. The median length of stay (LOS) in hospital was two days longer and they had four-fold higher 
odds of staying in hospital for >.5 days than those with normal vitamin C levels.

Hypovitaminosis C is common in hospitalised patients and is associated with prolonged LOS. 
Further research is needed to ascertain the benefi ts of vitamin C supplementation in vitamin C-de-
pleted patients.
Internal Medicine Journal 2019; 49:189–196

Randomised trial of endoscopic or open vein-
graft harvesting for coronary-artery bypass

The saphenous-vein graft is the most common conduit for coronary-artery bypass grafting (CABG). 
The infl uence of the vein-graft harvesting technique on long-term clinical outcomes has not been well 
characterised.

This trial was devised to throw light on this important issue. One thousand one hundred and fi fty 
patients undergoing CABG at 16 centres in the US were randomised to either open or endoscopic 
vein-graft harvesting. The end points were major adverse cardiac events and the need for repeat 
revascularisation. Leg wound complications were also evaluated.

At a median follow-up time of 2.78 years the researchers report that they did not fi nd a signifi cant 
difference between open vein-graft harvesting and endoscopic vein-graft harvesting in the risk of 
major adverse cardiac events. The need for repeat revascularisation were similar in both groups. Leg 
wound infections occurred in 3.1% of the open harvest group and in 1.4% of the endoscopic group.
N Engl J Med 2019; 380:132–41
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Rat-Bite Fever
By W. C. MACKNIGHT, F.R.C.S. ED., Taumarunui

This case is published to call attention 
to the possibility of rat-bite fever 
being the cause of some of the cases 

of irregular pyrexia occasionally encoun-
tered. No case of rat-bite fever has so far 
been reported in New Zealand. After this 
case had been investigated, I found that a 
similar case, even more typical clinically, 
had been treated in the Waikato Hospital. As 
the temperature chart in the Waikato case is 
more typical than in the Taumarunui case, 
Dr. Blundell has kindly copied it with notes 
of the case, and with Dr. Douglas’s permis-
sion I include temperature chart and notes 
in this report. The only case so far reported 
in Australasia is one by Dr. O. R. P. Muller in 
the Medical Journal of Australia. The report 
appeared at the time Dr. Champtaloup was 
investigating the case under notice.

M.B., 11 years, schoolboy, was admitted 
to Taumarunui Hospital on 30th May, 1918. 
Family history good. Had slight attack of 
pneumonia fi ve years ago. Since then good 
health. Lives on isolated farm. Present 
illness—Six weeks before admission was 
bitten on left hand by a wild kitten. The 
kitten was obviously sick and was found 
dead a few days after. The wound healed, 
but four weeks later the hand began to 
swell. There was some erythema of the 
arm, he felt sick, and became feverish for a 
day. Then temperature fell and he felt well. 
This occurred several times. The parents 
stated that about every third day he became 
“drowsy and sore, and went to bed.” He 
was then brought to hospital. He appeared 
to be a rather unhealthy, anaemic boy. The 
abdomen was somewhat distended. All 

In the picture above, you see at the top right-hand corner-a' hungry cat, -who is determined to catch the rat, which 
is seen away down' in the le� -hand corner. The puzzle is to find the path through the maze"1 ' of white circles by 
which tho cat can reach the rat without once crossing • a black lino. – _ . , . (~ „ * %. (Evening Post, 03 February 1934). 
Alexander Turnbull Library, Wellington, New Zealand. /records/19166219
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glands distinctly enlarged. His temperature 
began to rise at almost regular intervals of 4 
or 5 days with corresponding enlargement 
of glands, erythematous patches on 
abdomen and chest, and muscular pains. 
Specimens of blood were sent to Dr. 
Champtaloup in the hope that the caus-
ative spirochaete would be found. Later on 
kittens injected with fresh blood taken at the 
time of a rise in temperature were also sent. 
No organisms were found by him to account 
for the condition, but as the clinical signs 

pointed to rat-bite fever, and in many of the 
reported cases no organism was found, I 
injected (intravenous) galyl 30cg. He had no 
rise of temperature for a fortnight, but then 
another rise occurred. A second injection 
of galyl was given, but did not appear to 
produce much effect, though the attacks 
became much less severe. A week later 
(7th September) he was discharged from 
hospital. The attacks continued to lessen 
in frequency, and ceased two months after 
leaving hospital. 

100 YEARS AGO
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As no spirochaetes were discovered, it 
is impossible to state positively that the 
case was one of rat-bite disease, and as the 
condition was not at once improved by the 
injections, it further diminishes the proba-
bility of the case being that disease in spite 
of the clinical signs and symptoms. There 
is, however, no other disease known to 
me except relapsing fever, which has such 
symptoms. Relapsing fever, however, is also 
unknown in New Zealand, and should be 
equally affected by salvarsan, as it is caused 
by a spirochaete. Dr. Champtaloup ques-
tions the probability of the case being one 
of rat-bite fever since it occurred in New 
Zealand. That is quite true, but it is strange 
that, as already mentioned, a very similar 
case was treated in Waikato Hospital about 
the same time. The following is a short 
sketch of the Waikato case. 

The patient, a young girl, was admitted 
on 5th May, giving a history of having been 
bitten by a rat about a month previously. 
The hand healed, but later on became 
swollen and painful. Before admission it had 
been incised, but no pus had been found. 
The rises of temperature, as may be seen in 
the chart, were very regular every fourth or 

fi fth day. The girl left hospital in an interme-
diate period and her history is not known.

Rat-bite fever has been known in China 
and Japan for a very long time, but not 
a great many cases seem to have been 
reported elsewhere. The infection follows 
a bite by a rat, as the name indicates or 
apparently by some enemy of that rodent, 
such as a cat or weasel. The wound heals, 
but after a prolonged incubation of three to 
six weeks the parts around become swollen. 
If incised, no pus is found. The lym ph glands 
become enlarged, not only those associated 
with the bitten part, but all over the body. 
The temperature rises, and is accompanied 
by a rash, generally erythematous, and 
there is pain in back, limbs and joints. The 
remarkable point about the temperature is 
its rapid rise and fall, and its periodicity. It 
recurs every fourth or fi fth day or at longer 
intervals. During the rise of temperature the 
glands increase in size, and become painful. 
Between the attacks the patient feels quite 
well. The bacteriology is discussed by Dr. 
Champtaloup, who made a very exhaustive 
search for the organism. As the organism is 
a spirochaete, the best treatment is injection 
of salvarsan or a similar preparation.

100 YEARS AGO
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