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How do intensivists treat their patients, their loved ones 
and themselves? Results of a survey of intensivists facing an 

evolving hypothetical clinical scenario
Sachin Gupta, Ravindranath Tiruvoipati, Wei Chun Wang, Cameron Green, John Botha
Intensive care specialists are often required to prognosticate critically ill patients. However, 
this process remains challenging and subjective. This hypothetical survey implies that there 
are a group of ICU patients that would be offered ongoing aggressive management despite 
intensivists advocating for withdrawal of life-sustaining therapy for themselves or their loved 
ones under similar circumstances.

Incidence of retinopathy of prematurity in Christchurch 
Hospital, New Zealand over a 10-year period

Louis S Han, Antony Bedggood
The retinopathy of prematurity (ROP) is a leading cause of childhood blindness in New Zealand 
and developed nations. We have found low rate of ROP at Christchurch hospital over 2007–
2016, compared to data from the world. At this stage we do not know the cause of the fi ndings. 

Analysis of presenting symptoms and diagnoses made at 
Middlemore Hospital: an audit carried out between 

Monday 1 August and Sunday 7 August 2016
Alistair Lock, Matt Wright

Middlemore Hospital currently has the highest volumes of patients attending across 
Australasia with over 400 patients presenting daily. We audited all patients presenting to the 
hospital over one winter week in 2016, showing the most common presenting complaints and 
breadth of fi nal diagnosis made by doctors. Interestingly, analysis showed that only two of the 
top 25 diagnoses could be classifi ed as life-threatening. Specifi c analysis of common diagnoses 
show that not all signs and symptoms are required for diagnosis. This information can be 
used to educate medical students and resident medical offi  cers, prepare them for placements 
and remind them of the importance of a broad diagnostic approach when seeing a patient in 
the emergency department.

Indoor allergen exposure in primary school classrooms in 
New Zealand

Rob Siebers, Bernadette Jones, Lauren Bailey, Daniel Aldridge, Jessica Draper, 
Tristram Ingham

Exposure to allergens is a risk factor for respiratory symptoms in sensitised asthmatic children. 
There is limited data on childrens’ exposure to allergens in schools in New Zealand. We deter-
mined exposure to a number of allergens in classrooms of 12 primary schools. We found that 
exposure to house dust mite allergen there was low and unlikely to be problematic. However, 
nearly a quarter of school classrooms had cat allergen levels that are associated with respi-
ratory symptoms in cat sensitised individuals. As all school classrooms were carpeted, which 
acts as a sink for allergens, we suggest that schools should consider smooth fl ooring instead 
of carpets.

SUMMARIES
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Dispensing of medication for alcohol use disorder; an 
examination of large databases in a New Zealand context

Ben Beaglehole, James Foulds, Roger T Mulder, Joseph M Boden
In New Zealand, patients diagnosed with alcohol use disorder by specialist mental health 
services are unlikely to receive pharmacological treatments targeting their addiction such 
as disulfi ram and naltrexone. By contrast, treatment with antidepressants and quetiapine is 
far more common. This suggests inadequate and poorly targeting treatments for alcohol use 
disorder in New Zealand.

Reducing days of alcohol use improves lifestyle and wellbeing: 
an analysis of outcomes data from New Zealand adult 

community alcohol and other drug services
Jennifer Lai, Paul Hanton, Angela Jury, Charito Tuason

Using established research methods, it has been possible to analyse data collected from 
people accessing services at the start and end of treatment for their alcohol-related issues. 
This analysis has shown that reducing alcohol days of use has a positive impact on lifestyle 
and wellbeing. The sector often discusses reducing harm, this paper shows increased benefi ts, 
a paradigm shift in thinking from reduction of a negative to increased positive.

Developing New Zealand’s medical workforce: realising the 
potential of longitudinal career tracking

Phillippa Poole, Tim J Wilkinson, Warwick Bagg, Janis Freegard, Fiona Hyland, 
Emmanuel Jo, Bridget Kool, Eva Roberts, Joy Rudland, Bruce Smith, 

Antonia Verstappen, for the NZ MSOD Steering Group 
For over a decade, the Medical Schools Outcomes Database and Longitudinal Tracking 
Project (MSOD) has collected survey information from medical students and junior doctors 
in Australia and New Zealand to look at social, demographic and training effects on career 
intentions. In New Zealand, over 4,000 students have voluntarily provided information at 
various time points, and the project is at a stage where some fi rm conclusions are starting to 
be drawn. This paper presents the background to the project along with some early results, 
and future directions.    

SUMMARIES
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Advocating for the 
advocates, caring for the 

caregivers: physician health 
and wellbeing

Alexandra HR Muthu

Over the past decade there has been 
burgeoning interest in physician 
health and wellbeing driven by so-

bering statistics, including average burnout 
rates of 50% increasing to 71% in young 
female specialists, current suicidal ide-
ation of 6% and suicide completion of 3–5 
times the rates in the general population.1–3 
Frizelle and Mulder recently summarised 
the evidence.1 The numbers are diffi  cult to 
comprehend. We are at risk of becoming 
desensitised to them. However, we must ac-
knowledge that the human cost of churning 
young people through medical school and 
spitting them out into the complex world of 
modern healthcare is outrageous. 

This is a dangerous profession. It is 
emotionally demanding, stressful, complex, 
rapidly changing and intense. By nature, 
medicine is a 24/7 unrelenting machine. 
There are many career and life transitions 
across a doctor’s life-course where risk to 
health and wellbeing may be increased.

These statistics represent mothers, fathers, 
sisters, brothers, children, partners, friends 
and colleagues. Each one has a story. A 
full life or a life tragically and wastefully 
shortened. A life of happiness and pain. A 
life of expectations and reality. Illness and 
health. Confusion and clarity. Disappoint-
ments and successes. High achievements 
and failures. Each doctor is a person. A 
complicated, messy, lovable person. We are 
like teachers who, somewhat surprisingly to 
our children, continue to exist outside of the 
classroom. Doctors exist even when patients 
and managers don’t see us or hear us. 

Whether our work is seeing patients, 
undertaking research, leading services, 
policy and strategy, or pushing the bound-
aries of entrepreneurship and healthcare, 

we fi nd value and meaning in our work, 
and we fi nd value and meaning outside of 
our work. We have hobbies and skills, faith, 
culture, sports teams we follow, travel and 
adventures to undertake. We have people to 
care for and people that care for us who also 
sacrifi ce for our patients. We are diverse. 

These statistics are you. These statistics 
are me.

The World Medical Association’s 
Declaration of Geneva now includes a 
responsibility to our own health and well-
being. It is important that as doctors we 
stop and consider how well we are looking 
after ourselves and what challenges we 
are currently facing. What we previously 
accepted as the necessary culture and 
unfortunate by-products of effi  ciently and 
selfl essly caring for others is being chal-
lenged. Politicians, managers, patients and 
clinicians are developing an increased 
understanding of how critical sustainability 
is. They are learning about the impact of 
unwell, unhappy and disengaged doctors on 
health outcomes, errors, patient satisfaction, 
staff turnover and providing sustainable 
healthcare.3,4

But we shouldn’t only care about doctor 
health and wellbeing for the benefi t of 
patients. We should care because it is how 
we should treat any human being. It is what 
is right and just. It is ethical to stop treating 
doctors as cogs in a machine, a means 
to an end… and to start treating doctors 
as humans fi rst and foremost. Doctors 
who exist before and after they see their 
patients, who have lives and loves outside 
of medicine, who deserve to turn up to do 
worthwhile work in a healthy workplace, 
who deserve encouragement and support 
and compassion; people who deserve full 
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and rich lives both while working and while 
away from work. As with all healthcare 
professionals, doctors should be valued in 
our work. We should be valued outside of 
our work. We should be valued primarily 
for ourselves, but also for our colleagues, 
patients, the medical profession, society as a 
whole and our whanau—our families.

A focus on individuals
Much of the initial research into physician 

health and wellbeing focused on the indi-
vidual doctor prioritising their own health 
and wellbeing to reduce the effects of 
toxic exposures. At the time, these were 
ground-breaking conversations: doctors 
should have their own doctor, cultivate a 
balanced lifestyle, reserve time to exercise, 
fuel their bodies well, look after any health 
needs, practice gratitude, foster happiness, 
be present and mindful, develop support 
networks, fi nd mentors, pursue hobbies, 
recharge, cultivate resilience, recognise early 
warning signs of distress and seek support.3 

As Watkins writes in Personal experience 
and opinion of junior doctor burnout in this 
edition, it is important that early in their 
careers, high-achieving doctors under-
stand the benefi ts and risks of individual 
traits, including personalities, strengths and 
expectations.5 Doctors need to recognise 
the limits of their skills and knowledge and 
seek to address these. However, doctors are 
not superheroes and despite many having 
perfectionistic tendencies, let’s accept that 
physicians do make mistakes. Doctors need 

to recognise the limits of their skills and 
knowledge and seek to address these. 

Traditionally, medical students have 
not been taught how to start and manage 
a business, inter-personal skills or nego-
tiating techniques, despite many doctors 
being small business owners or needing to 
infl uence systems. 

We don’t discuss with medical students 
or doctors how to manage the day-to-day 
cognitive dissonance that exists in 
medicine, where an emotional reaction 
occurs in response to holding simulta-
neous and contradictory ideas or feelings. 
In this edition, Gupta et al outlines that 
there is confl ict among the key principles 
of balancing respect for the patients’ 
autonomy, benefi cence, non-malefi cence 
and distributive justice.6 In practice this 
is demonstrated by the fi nding that many 
intensivists practice under the tension of 
providing care that is different to what 
they would choose for themselves or their 
loved ones, or that they believe to be inap-
propriate, ineffective or contrary to best 
practice for that patient.

Medical schools are charged with 
preparing students for a career as a 
doctor which, requires a holistic view of 
the necessary knowledge and skills.5,7 It is 
broader than teaching procedural skills and 
knowledge of disease; it includes exposure 
to diffi  cult situations and positive coping 
strategies. We need to understand the stress 
performance curve (Figure 1): after we have 

EDITORIAL
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travelled up the inverse-U and reached our 
‘sweet spot’ of moderate stress and optimum 
performance, adding increasing stressors 
leads to increased fatigue and feelings of 
distress, followed by decremental effects 
on performance with anxiety and burnout. 
We need to appreciate that individuals 
have different shaped curves and therefore 
different abilities to cope with exposure to 
the same stressors, and to recognise that 
these curves are dynamic for individuals 
over time as they are exposed to stressors in 
all facets of their life.

We need to acknowledge that doctors will 
experience ill-health and signifi cant life 
traumas themselves and provide education 
on coping strategies and safe services to 
seek help. One in fi ve junior doctors and 
one in six senior doctors report recent 
personal experience of bullying, harassment 
or discrimination—and many did not know 
how to report these events.8 Gupta et al 
found that 7.9% of responding intensivists 
had been intensive care patients them-
selves.6 It is unlikely that many received 
psychological support to process the trauma 
of being a patient (possibly in their current 
workplace), how this might impact future 
clinical decisions and how to manage 
triggers in the future. 

A focus on systems and 
organisations

However, it requires greater changes than 
action by the individual, with the elimi-
nation or control of toxic exposures. Why 
have attempts to overturn the toxic status 
quo struggled to gain momentum? Why do 
workers that should be valued by an organi-
sation feel so poorly valued and prioritised? 

Stanford Medicine’s WellMD Professional 
Fulfi llment Model identifi es three key values 
to advance the wellbeing of physicians 
and their patients, including a culture of 
wellness, effi  ciency of practice and personal 
resilience (Figure 2).

Using these key values, we must identify 
lead and lag indicators at an individual and 
organisational level, require them to be 
key performance indicators for leaders and 
politicians, and provide the resources and 
culture to value our staff.

There is compelling Australasian and 
international evidence that good work is a 
key determinant of the health and wellbeing 
of the employee, their whanau (family) and 
broader society.9 It is also good business.

“Good work is engaging, fair, respectful 
and balances job demands, autonomy and job 
security. Good work accepts the importance 
of culture and traditional beliefs. It is char-
acterised by safe and healthy work practices 
and it strikes a balance between the interests 
of individuals, employers and society. It 
requires effective change management, clear 
and realistic performance indicators, matches 
the work to the individual and uses trans-
parent productivity metrics.”

“Realising the health benefi ts of good work 
for all Australians and New Zealanders 
requires a transformation in both thought 
and in practice. It necessitates cooperation 
between a broad range of participants 
including workers, governments, employers, 
unions, insurers, legal practitioners, advocacy 
groups and healthcare professions.” 

– Consensus Statement on the Health 
Benefi ts of Good Work (HBGW)

Figure 2: WellMD Professional Fulfi llment Model.1

1https://wellmd.stanford.edu/center1.html
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The New Zealand Ministry of Health 
is a signatory to Health Benefi ts of Good 
Work (HBGW) publicly stating that they 
“are committed to actively implementing 
the principles articulated in the Consensus 
Statement to create safe, healthy work-
places”. When discussing how to improve 
physician health and wellbeing, HBGW can 
be used to lobby for systemic change in the 
healthcare sector. 

Our medical workforce is increasingly 
diverse and must meet changing healthcare 
needs. Forecast changes in the nature of 
work are likely to be refl ected in medicine 
with increased numbers of doctors working 
in isolation (eg, rural and remote, private 
practice, contracting) which will require 
novel training and support. In this edition, 
Poole et al review longitudinal data on 
choice of specialty and practice location 
and fi nd it is infl uenced by medical school 
selection criteria, exposure and experi-
ences, and impression of the personal fi t 
with the nature of work.7 Systemic changes 
to selection and training may be required to 
match with forecasted sector needs. 

Over 40% of the current New Zealand 
workforce qualifi ed overseas, and there are 
increasing numbers of rural, Maori, Pacifi c 
and female medical students.7 Sir Mason 
Durie developed Te Whare Tapa Whā, the 
four cornerstones of Maori health that cross 
cultures:10

• Taha Tinana (physical health)
• Taha Wairua (spiritual health)
• Taha Whānau (family health)
• Taha Hinengaro (mental health)
The balance of the mind, role of the family 

and recognition of the spiritual dimension 
are considered as important as physical 
issues when treating or preventing illness. 
The inclusion of the wairua (spirituality) 
seems to be counter to popular culture in 
New Zealand and Australia. Doctors infre-
quently discuss religion and spirituality 
in medical consultations despite proven 
benefi ts and patients indicating they may 
desire these conversations.11 Good Medical 
Practice states “Do not express your 
personal beliefs to your patients in ways 
that exploit their vulnerability or that are 
likely to cause them distress”.12 Most physi-
cians identify as having a faith or religion.6 
Avoiding spiritual conversations due to lack 

of time or concerns about being criticised 
by colleagues, patients or regulatory bodies 
may affect the wellbeing of doctors with 
faith due to their cognitive dissonance.

In Surgical burnout: moving from the 
academic to the personal in this edition, 
Anderson explains that the intensity of 
personal experiences in clinical medicine 
should not be underestimated.13 There is 
signifi cant stress generated by the constant 
risk of getting it wrong, multi-tasking and 
missing something important, complaints, 
disciplinary action, loss of mana tangata 
(honour, status) and possible trial by media 
without a right of reply. Doctors were 
traditionally expected to compartmentalise 
stressful situations and ignore the personal 
impact. “We now know that for many, stress 
was internalised not defl ected, causing not 
only personality change but potentially 
suicidal behaviour.”13 This vicarious trauma 
(aka compassion fatigue, secondary trau-
matic stress) has been recognised for decades 
in psychologists and counsellors resulting 
in the industry standard of employer-paid 
regular ‘supervision’ sessions to combat the 
known adverse effects on behaviour, inter-
personal relationships, values and beliefs, 
and performance. There is little research 
on vicarious trauma in physicians and even 
less on effectiveness of interventions for 
prevention and management.14 Debriefi ng 
after ‘signifi cant events’ is becoming more 
common, but it seems remarkable that 
doctors are still not provided mandatory 
regular psychology sessions in the same way 
as our counselling colleagues to recognise 
that we deal with ‘signifi cant events’ at least 
as frequently—and that left on our own we 
are managing our stress poorly. 

Increased administrative burdens, frus-
trations with electronic health records, 
increased work intensity, impacts of 
complaints and poor outcomes, inability 
to take leave, and extended work hours 
aggravate physician burnout.1–3,9 Workers 
with high workplace demand and low 
decision-making autonomy are under 
higher stress.2,3,9 Health and wellbeing 
programs for individual doctors must be 
supplemented with projects to address such 
systemic issues.15

It is complicated being a doctor, weighing 
confl icting options, values, treatments with 
varying evidence, time pressures, a fi nite 
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pool of funding, business demands, using 
a cumbersome electronic health record 
and balancing other roles. Moral injury 
may result when systemic factors outside 
a doctor’s control confl ict with their moral 
imperative to provide the highest quality 
care for patients. 

Under the Health and Safety at Work Act 
(2015), employers must take all reasonably 
practicable steps to identify potential 
hazards in a workplace that could cause 
harm to an employee or anyone else. 
Risk assessment informs appropriate risk 
management utilising the hierarchy of 
controls (elimination, substitution, isolation/
engineering controls, administrative 
controls, personal protective equipment). 
This process must be applied to individual 
and systemic hazards found in the current 
practice of medicine that result in risks 
including physical and psychological injury 
or illness. 

Many medical colleges, associations, 
unions and universities are advocating for 
doctor health and wellbeing and conducting 
research. A forum for interested stake-
holders is proposed for the end of 2019.

We need those with direct control over 
the structure of the healthcare system 
to sponsor establishing an overarching 
strategy with initiatives that support organ-
isational change and individual clinicians 
before they reach crisis. Practical examples 
include establishing Chief Wellness Offi  cer 
positions to oversee strategic planning and 

promote occupational health, resourcing 
design of intelligent clinician-led health 
information systems, analysing and stream-
lining the clinician journey—not just the 
patient journey, increasing access to occu-
pational and environmental physicians and 
GPs and psychiatrists who are trained to 
treat colleagues, providing psychologists 
and counsellors for clinical supervision to 
all doctors, supporting agnostic confi dential 
physician health programmes such as the 
Doctors Health Service, supporting research 
initiatives, workforce planning and deter-
mining both lead and lag performance 
measures for Boards, the Ministry of Health 
and other employers to be measured against.

The evidence is clear that caring for others 
should not come at the expense of the care-
givers own physical, mental, spiritual and 
social wellbeing across their life-course. 
A comprehensive strategic evidence-
based solution with novel approach to 
the provision of healthcare is required 
for hospital-based doctors and those in 
the community. Not just because doctors 
provide patient care, advance scientifi c 
understanding, lead healthcare initiatives 
or support their colleagues, but primarily 
because it is the right thing to do: to care for 
pe ople. To provide safe and healthy work-
places. To support good sustainable work.

What is the most important thing in the 
world? He tangata, he tangata, he tangata—
it is the people, it is the people, it is the 
people.
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How do intensivists treat 
their patients, their loved 

ones and themselves? 
Results of a survey of 
intensivists facing an 
evolving hypothetical 

clinical scenario
Sachin Gupta, Ravindranath Tiruvoipati, Wei Chun Wang, 

Cameron Green, John Botha

Prognostication and decisions regarding 
imposed burden of treatment remain 
challenging for critical care clinicians. 

Individual patients respond differently to 
various disease processes and therapies. 
Expectation of degree, and extent of recov-
ery and values, differ among patients and 
their substitute decision makers. Hence, un-
certainty regarding the clinical course and 
eventual outcome of critically ill patients is 
inevitable. This introduces subjectivity in 

‘prediction’ of value of continued medical 
intervention, which is made on the basis of 
clinical observation, experience and pa-
tients’ social and medical history.1

Although a number of scoring systems 
based on a range of physiologic abnormal-
ities have been developed to predict the 
outcome of critically ill patients, these are 
limited by underlying mathematical assump-
tions and cannot be used to reliably guide 
prognostication and treatment decisions.2 

ABSTRACT
AIM: Prognostication and decisions regarding ine� ectiveness of treatment remain challenging for clinicians 
and are some of the most di� icult yet understudied aspects of clinical medicine. We sought to explore what 
management intensivists would advocate for a patient, for themselves or for a loved one at di� erent points 
in an evolving hypothetical clinical scenario of a critically ill patient admitted to the intensive care unit (ICU).

METHOD: An online survey was constructed and was circulated to fellows of the College of Intensive Care 
Medicine (CICM) of Australia and New Zealand. Participants were presented with an evolving hypothetical 
clinical scenario of a patient admitted to ICU following out-of-hospital cardiac arrest (OHCA) at four 
time-points (day 3,7,14 and 28) during their conceptual ICU stay.

RESULTS: One hundred and twenty-six CICM fellows participated. Survey responses revealed significant 
di� erences in the proportion of respondents that would advocate for aggressive treatment, conservative 
management or withdrawal of treatment for themselves compared to patients; for a family member as 
compared to a patient at several time points. 

CONCLUSIONS: The management that intensivists would advocate for patients di� ers from the 
management that they would advocate for their loved ones and themselves. 
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This leaves critical care practitioners to 
determine usefulness of supportive therapies 
on the basis of physiological state; lethality of 
the underlying medical condition; projected 
quality of life (resultant quality of life being 
so poor that it is unacceptable to the patient); 
or imminent demise.3 Such decisions may be 
infl uenced by a range of factors including 
clinical experience, personal, philosophical 
and religious beliefs. Predicting patient-
centric outcomes is diffi  cult and fraught with 
inherent uncertainty.3 

In this survey of currently practising 
intensive care physicians we investigated if 
they were likely to treat their patients differ-
ently as compared to themselves or while 
acting as substitute decision makers for their 
loved ones. 

Methods
An online survey was constructed using 

Survey Monkey (www.surveymonkey.com) 
and circulated using mailing lists of the 
College of Intensive Care Medicine (CICM) 
of Australia and New Zealand and members 
of the Australian and New Zealand 
Intensive Care Society (ANZICS). This email 
explained the purpose of this study—that 
participation was strictly voluntary and 
anonymous—and provided a link to the 
survey. The survey remained open from 
June 2013 to January 2014. 

Ethical approval
This study was approved by the Low-Risk 

Research Subcommittee of the Peninsula 
Health Human Research Ethics Committee 
(LRR/14/PH/42).

Participants
Participants were invited to take part 

in this survey via the email mailing lists 
of the College of Intensive Care Medicine 
(CICM) and the Australian and New Zealand 
Intensive Care Society (ANZICS), which 
includes trainees as well as fellows of 
CICM. Participants were asked if they were 
fellows of the CICM. Only responses from 
participants who described themselves 
as fellows of the CICM at the time of this 
survey were analysed.

Individuals who agreed to participate 
were fi rst asked to enter demographic 
information (including age, sex and years 
practising as an intensivist); how many 

end-of-life discussions they had been 
involved in over the past month; whether 
they had ever been a patient in ICU; and 
whether they had ever been a substitute 
decision maker for a relative in ICU.

Participants were then presented with 
an evolving hypothetical clinical scenario 
of a critically ill patient admitted to ICU 
following a witnessed out-of-hospital 
cardiac arrest (OHCA) at four time-points 
during their ICU stay (day 3, day 7, day 14 
and day 42). In response to each scenario, 
the intensive care physicians were asked 
to indicate whether they would advocate 
aggressive management/intervention 
(option ‘a’); limitations in duration of 
“aggressive” therapies (option ‘b’), limitation 
of “aggressive” treatment itself (option ‘c’) 
or withdrawal of life-sustaining therapy 
(option ‘d’). The scenario involved the 
absence of any loved one who could share 
patient’s values, forcing intensivists to 
become the sole decision maker at each 
stage. Participants were then asked to 
respond to the same scenarios if they were 
acting as substitute decision maker (eg, 
family member), if they were the patient in 
question or if they were the intensive care 
physician treating a patient in the scenario.

Statistical analysis
Descriptive statistics for participants’ char-

acteristics are provided as frequencies and 
percentages of valid responses. 

For the purposes of analysis, the response 
of the scenarios were a priori clas-
sifi ed as follows: the fi rst option for each 
clinical scenario (Table 1) was classifi ed 
as ‘aggressive management’; the second 
and third as ‘conservative management’; 
and the fourth as ‘withdrawal of inef-
fective treatment’. Descriptive analysis was 
completed using SPSS statistical software 
(v. 20, IBM). Because of nested design of the 
study, multilevel logistic regression4 was used 
to assess the within- and between-participant 
level variation. The analyses were carried 
out via lme4 package in R program 3.3.2.5

Results
One hundred and twenty-six of the invited 

880 CICM fellows completed this survey, a 
response rate of approximately 14%. Demo-
graphic information for respondents is 
presented in Table 2. 
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Table 1: Summary of questionnaire. 

Day 3
Mr X is a 72-year male admitted to your ICU three days ago a� er su� ering a witnessed out-of-hospital 
cardiac arrest. His initial rhythm was VF and he needed 25 minutes of CPR along with 5 DC shocks for 
persistent VF before return of his spontaneous circulation. He has mild COPD, hypertension and hyper-
cholesterolemia, all of which were well controlled. He was cooled to 33o and passively rewarmed. He 
underwent a coronary angiogram and stent to his le�  anterior descending artery. He had no sedation 
for the last 48 hours and not responding to any painful stimuli. His brainstem reflexes are preserved. 
He is haemodynamically stable, being ventilated with SIMV, on 40% FiO2. There is no other metabolic 
cause for his depressed consciousness. No acute pathology was detected on a plain CT Brain/Cervical 
spine performed at the time of admission. Transthoracic Echocardiogram done on Day 2 showed mod-
erate global LV dysfunction with moderate pulmonary hypertension.
Mr X does not have any advanced care plans. He lives alone and there is no record of any next of kin 
available to act as substitute decision maker. What would your course of action be?
• Aggressive therapy exploring all therapeutic options with no limitation to duration or intensity of 

treatment.
• Limited duration of further aggressive management followed by withdrawal of mechanical venti-

lation should there be no further improvement.
• Trial of further therapy with limitation of intensity of certain treatment modalities.
• Withdrawal of mechanical ventilation and comfort care only.

Day 7
Mr X has now been in the unit for seven days. He is requiring multi-organ support with ongoing me-
chanical ventilation (FiO2 60%, SIMV), increasing inotropic support over last 24 hours and continuous 
venovenous haemodiafiltration (CVVHDF). He has been o�  sedation for the last six days with GCS 
- E1M4Vt. MRI of his brain suggested multiple watershed territory infarcts. He developed progressive 
abdominal distension with persisting ileus and rising serum lactate. CT scan of his abdomen was per-
formed early this morning, which suggested possibility of an ischaemic segment of small bowel. What 
would be your further course of action?
• Advocate strongly for surgical management of his ischaemic gut.
• Continue nonsurgical aggressive management, with some limitations of intensity of treatment 

modalities.
• Continue nonsurgical aggressive management, with some limitations of duration of further treat-

ment (should there be no improvement) in place.
• Withdrawal of all life-sustaining therapies and comfort care only.

Day 14
Mr X has now been in the unit for 14 days. He underwent a laparotomy and resection of 60cms of small 
bowel a week ago. He was extubated on Day 11 of his ICU stay. Post-extubation his GCS has progres-
sively declined to E1M5V1, with no obvious focal neurological deficit. He is febrile, tachypnoeic and has 
deranged inflammatory markers along with new infiltrates in right lower and middle lobe on portable 
chest x-ray.
His CVVHDF was discontinued two days ago and inotropes were weaned o�  on the day of extubation. 
His creatinine is 226µmol/L and urea 17mmol/L and rising. He is passing 50–60mls/hour of urine with-
out being put on diuretics. There is no other metabolic derangement which can explain his depressed 
conscious state. What will your further course of action be?
• Reintubation and continue further intensive care without any limitation in duration or aggressive-

ness of therapy.
• Reintubation and continue mechanical ventilation for a limited period of time followed by with-

drawal of mechanical ventilation if there is no improvement in his condition.
• Treat his respiratory failure conservatively with non-invasive ventilation.
• Withdraw all life-sustaining therapies and focus management on comfort care only.
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Day 42
Mr. X has been in ICU for six weeks. His hospital-acquired pneumonia has resolved. He follows simple 
commands, but he has been di� icult to wean. He doesn’t tolerate more than 10–15 minutes o�  ventila-
tor even though trials of weaning started three weeks ago. He has started having febrile episodes with 
rising inflammatory parameters. His blood cultures are growing ESBL E. coli. However, he is comfort-
able on a pressure support of 18cms of H2O with 10cms of PEEP with satisfactory gas exchange while 
being ventilated. He has grade 3 and 2 power in his proximal upper and lower limb muscles respective-
ly due to critical illness neuromyopathy. He is disorientated and has ongoing hypoactive delirium. His 
transthoracic echocardiogram performed two days ago suggested moderate diastolic dysfunction with 
LVEF of 35%. His creatinine has plateaued at around 180µmol/L with urea of 12–15mmols/L.
Assuming that you are the intensivist looking a� er him, having met him for the first time three days 
ago, what will be your further course of action?
• Continue weaning e� orts and investigate underlying source of sepsis.
• Pursue further therapy with limitations in place (eg, no escalation in degree of organ support, 

etc.).
• Pursue further weaning for a limited period of time followed by withdrawal of mechanical ventila-

tion and comfort-directed therapy in case there was no progress in his weaning.
• Based on his long ICU stay, di� iculty in weaning and perceived poor quality of life, would recom-

mend withdrawal of mechanical ventilation and comfort-directed care.

Table 1: Summary of questionnaire (continued). 

Table 2: Demographics of participants in this study.

% n

Age (years)

<40 29.4% 37

40–50 39.7% 50

50–60 22.2% 28

>60 8.73% 11

Gender

Male 78.4% 98

Female 21.6% 27

 Data not available 1

Years as an ICU Consultant

<5 34.1% 43

5–10 19.1% 24

10–20 28.6% 36

>20 18.3% 23

Level of ICU

Level 1 10.4% 13

Level 2 20.0% 25

Level 3 69.6% 87

Data not available 1
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The majority of the responders (96%) 
stated that they had faced end-of-life 
situations in the past month and almost 
one-quarter had acted as substitute 
decision maker for a patient in ICU. Less 
than 10% of the intensivists had been a 
patient in ICU themselves.

The proportion of respondents that would 
advocate for the withdrawal of conservative 
management or aggressive treatment for 
the patient, themselves, and as a substitute 
decision maker for a relative in ICU is shown 
in Figure 1. 

The survey answers revealed signifi cant 
differences in the proportion of respon-
dents that would advocate for each course of 
action for themselves compared to patients; 
for a family member as compared to a 
patient; or for themselves as compared to a 
family member at each time-point (Table 3).

Management di� erences in being 
a physician vs when acting as a 
patient

Being an intensive care physician, they 
were more likely to institute aggressive 
management (OR: 18.3, 95% CI: 2.6–127.3) 
on day 3 and withdrawal of life-sus-
taining treatment on day 3 (OR: 5.25, 95% 
CI: 1.70–16.22), day 14 (OR: 4.53, 95% CI: 

1.67–12.29) and day 42 (OR: 21.80, 95% CI: 
5.88–80.84) when compared to acting as a 
patient. However, being an intensivist, they 
were less likely to draw up limitations on 
day 3 (OR: .15, 95% CI: .06–.38), day 14 (OR: 
.29, 95% CI: .12–.71) and day 42 (OR: .17, 95% 
CI: .07–.39) when compared to acting as a 
patient (see column 2 on Table 3).

Management di� erences when 
acting as a substitute decision 
maker for their relatives vs a 
patient

No differences in management approach 
were noted during the four time points in 
terms of institution of aggressive manage-
ments. Acting as a substitute for their 
relatives, they were less likely to institute 
treatment limitations at day 3 (OR: .31, 95% 
CI: .12–.77) and day 42 (OR: .31, 95% CI: 
.14–.71), and withdrawal of life-sustaining 
treatment on day 7 (OR: .24, 95% CI: .10–.61) 
when compared to acting as a patient. In 
addition, acting as a substitute, they were 
more likely to institute treatment limitations 
at day 7 (OR: 3.9, 95% CI: 1.44–10.56) and 
withdrawal of life-sustaining treatment on 
day 42 (OR: 9.86, 95% CI: 2.98–32.60) when 
compared to acting as a patient (see column 
3 on Table 3).

End of life situations in previous month

0 4.0% 5

1–2 15.9% 20

3–4 35.7% 45

≥5 44.4% 56

Have been a patient in ICU 7.9% 10

Have been a substitute decision maker for a patient in ICU 22.4% 28

Religion

Christian 28.6% 36

Muslim 2.4% 3

Hindu 14.3% 18

None/agnostic/atheist 47.6% 60

Other 7.1% 9

Table 2: Demographics of participants in this study.
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Figure 1: Percentage of responses at each time point that would advocate for aggressive management, 
conservative management, or withdrawal of life-sustaining treatment for a patient, for themselves, or a 
family member in the same situation. 

Table 3: Odds ratios confi dence intervals derived from multilevel logistic models.

Aggressive Self vs patient Substitute vs patient Self vs substitute

Day 3 OR (95%CI) 18.33** (2.64, 127.27) 5.37 (.81, 35.72) 1.36 (.4, 4.64)

Day 7 OR (95%CI) 3.46 (.88, 13.57) 1.4 (.3, 6.43) 2.51 (.62, 10.21)

Day 14 OR (95%CI) .58 (.08, 4.32) .56 (.07, 4.29) 1.17 (.17, 8.25)

Day 42 OR (95%CI) .32 (.08, 1.25) .25 (.06, 1.16) 1.33 (.28, 6.30)

Limitation

Day 3 OR (95%CI) .15** (.06, .38) .31* (.12, .77) .49 (.21, 1.12)

Day 7 OR (95%CI) 1.06 (.41, 2.74) 3.9** (1.44, 10.56) .18** (.06, .56)

Day 14 OR (95%CI) .29** (.12, .71) .58 (.24, 1.37) .50 (.20, 1.24)

Day 42 OR (95%CI) .17** (.07, .39) .31** (.14, .71) .53 (.23, 1.21)

Withdraw

Day 3 OR (95%CI) 5.25** (1.7, 16.22) 1.97 (.62, 6.21) 3.52 (.95, 12.99)

Day 7 OR (95%CI) .51 (.22, 1.17) .24** (.1, .61) 2.12** (2.11, 2.12)

Day 14 OR (95%CI) 4.53** (1.67, 12.29) 2.2 (.83, 5.81) 2.23 (.82, 6.08)

Day 42 OR (95%CI) 21.8** (5.88, 80.84) 9.86** (2.98, 32.6) 2.17 (.81, 5.8)

*p<.05, **p<.01, OR—Odds Ratio, CI—Confidence Interval.

ARTICLE



19 NZMJ 17 May 2019, Vol 132 No 1495
ISSN 1175-8716                 © NZMA
www.nzma.org.nz/journal

Management di� erences between 
in being a physician vs acting as a 
substitute decision maker for their 
relatives

No signifi cant differences were noted 
in institution of aggressive management. 
However, at day 7, being a physician, they 
were less likely to recommend limitations of 
treatment (OR: .18, 95% CI: .06–.56) but more 
likely to wish withdrawal of life-sustaining 
treatment for themselves (OR: 2.12, 95% CI: 
2.11–2.12) as compared to acting as substitute 
decision makers (see column 4 on Table 3).

Religion
Participants who belong to other religions 

were more likely to draw up limitations 
of treatment on days 14 and 42 (all p<.05) 
when compared to participants with no 
religious affi  liations. However, participants 
who belong to Christian and Hindu were 
less likely to wish withdrawal of life-sus-
taining treatment on day 7 (all p<.01) when 
compared to the participants who were not 
religious.

Age
As age increases, participants were less 

likely to withdraw life-sustaining treatment 
on day 7 (p<.05) with no difference noted in 
managements at all other time points.

Gender
Male participants were more likely to wish 

withdrawal of life-sustaining treatment as 
compared to females at day 42 (p<.05) and 
day 7 (p<.01) with no differences noted 
in institution of aggressive treatments or 
limitation of treatments. 

Years as an ICU consultant
Participants with more experience as an 

ICU consultant were less likely to institute 
limitations of treatment (p<.05) but more 
likely to withdraw life-sustaining treatments 
(p<.01) at day 7 when compared to partici-
pants with less experience. 

Discussion
Respect for patients’ autonomy, benef-

icence, non-malefi cence and distributive 
justice are ethical pillars of care in 
management planning of patients.6–9 When 
it comes to prognostication and end-of-life 
decisions, complexities can arise from 
confl ict among these principles. In situa-
tions where patients lose capacity to make 

informed decisions, right to choose appro-
priate therapies devolves to substitute 
decision makers in Australia and treating 
teams in New Zealand.10 Regardless of the 
jurisdiction, it is vital to reach a ‘shared 
decision’.10,11 Despite emphasis on advance 
care planning in New Zealand, interpre-
tation of advance care plans in letter vs in 
principle can present an ethical dilemma.12,13 
Moreover, in absence of advance care 
plans, treating doctors are unable to 
ascertain patient’s values, expectations 
from treatment and goals of medical care. 
In some situations, neither patients nor 
loved may be able to participate in ‘shared 
decision making’. It is unclear how clinicians 
reach their decisions in these challenging 
circumstances. As far as we are aware, 
this is the fi rst survey of its kind exploring 
management by intensivists facing a specifi c 
clinical scenario and contrasting this 
with the course of action that they would 
advocate for their loved ones or themselves.

The majority of the respondents faced 
end-of-life situations frequently and had 
more than fi ve years of experience as 
a consultant. The demographics of the 
intensivists surveyed revealed that only 
11 respondents (8.73%) were over 60, 
confi rming that the vast majority of doctors 
surveyed were signifi cantly younger than the 
hypothetical patient (72 years of age). The 
bias that this age difference may have had on 
the results is diffi  cult to interpret but could 
have infl uenced the responses provided.

Religious beliefs of ICU personnel is 
known to infl uence decision to forego 
life-sustaining treatments.14,15 Unfortunately, 
small sample size  precluded generating any 
meaningful hypothesis regarding associ-
ation of religious beliefs, experience of 
being a substitute decision maker or prior 
experience of being a patient in ICU, with 
recommendations of various treatment 
options in the survey. 

This approach to management may 
refl ect the particular case scenario where 
neurological prognostication is still 
ambiguous, or may indicate a more general 
conservatism in the initial management 
of ICU patients. However, after day 7 in 
intensive care, a conservative approach to 
management was replaced by a tendency to 
withdrawal of treatment. 
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By this time, the clinical scenario had 
progressed to one of confi rmed radio-
logical evidence of neuropathology and 
presumptive bowel ischaemia. The tendency 
for intensivists to withdraw after an evolving 
clinical scenario may imply that time and 
results of the radiological investigations gave 
intensivists more confi dence to advocate 
withdrawal of continued treatment. 

The attitude of physicians who had 
advocated withdrawal of life-sustaining 
therapy on a hypothetical patient changed 
with the passage of time. Initially, on day 
3, there were few respondents advocating 
withdrawal of therapy for a hypothetical 
patient. In this small group of intensivists 
who advocated withdrawal of life-sustaining 
therapy, 70.6% would withdraw life-sus-
taining treatment if they were the patient 
and 66.7% would withdraw life-sustaining 
treatment if their loved one was the patient. 
The small sample size in this initial scenario 
where withdrawal was advocated for a 
hypothetical patient made statistical inter-
pretation diffi  cult. With the progression 
of the clinical case scenario, the responses 
changed substantially. By day 42, 97.6% of 
respondents that would withdraw therapy 
on a hypothetical patient would want 
therapy withdrawn for themselves if they 
were the patient, and 97.3% would advocate 
this course of action for a loved one. This 
data implies greater consistency in attitudes 
to withdrawal of therapy, irrespective of the 
hypothetical patient’s identity, as ICU stay 
became prolonged. 

Physician attitudes to withdrawal of 
life-sustaining intervention for themselves 
or their loved ones when they had advocated 
ongoing aggressive patient treatment for a 
hypothetical patient also changed with ICU 
length of stay. These data are not entirely 
surprising, given a survey of European ICUs 
demonstrated that 27% of the practitioners 
believed that they provided care that was 
inappropriate on the day of the study.16 
Another single-centre study demonstrated 
that up to 20% of patients received at least 
“probably ineffective” therapy.17 

There are various explanations why a 
signifi cant proportion of intensivists advo-
cated continuing potentially burdensome 
therapies for the patient but advocated 
for withdrawal on themselves and their 
loved ones. In interviews with nurses and 

physicians, 47% of all respondents reported 
acting contrary to conscience in providing 
care to the critically ill with many providing 
excessive rather than under treatment.18 
Possible reasons for this discrepancy 
could be fear of failing patient expecta-
tions and concerns regarding litigation. 
Fear of civil liabilities and disciplinary 
or coronial proceedings may contribute 
to this approach as well. A recent survey 
highlighted the gaps in the knowledge of 
the legal aspects of end-of-life decisions for 
adults lacking decision-making capacity, 
among doctors practising end-of-life 
medicine.19 Potentially inappropriate treat-
ments can be defi ned as those that have 
some potential to achieve goals sought by 
the patient, but are not instituted due to 
confl icting ethical considerations.20 Most of 
the treatment requests made to ICU physi-
cians fall under this category. Responding 
to such requests involves weighing burden 
of the treatment against intended benefi ts. 
Denying treatment based on age alone, 
on the basis of “fair innings argument” or 
“rationing” leads to inconsistent decision 
making and subjectivity.21,22 To ensure 
fairness, healthcare systems should 
implement processes within ICUs with 
opportunity for external review, to examine 
requests for potentially inappropriate treat-
ments.23 In situations where such processes 
cannot be followed due to time constraints, 
clinicians should not offer such treatments, 
if they are considered outside contemporary 
standard practice, with high degree of 
certainty. However, in circumstances where 
uncertainty prevails, time limited trial of 
intensive care-based treatments—while 
balancing burden vs benefi t—is prudent 
and must be considered.24

In multicultural societies like New Zealand 
and Australia, cultural awareness and 
compassion is crucial to achieve patient-
centred end-of-life decision making. 
Emphasis on advanced care planning 
framed using cultural diversity and values 
will go a long way towards helping clini-
cians make right decisions in circumstances 
otherwise fraught with uncertainty.

Limitations
A number of limitations must be 

considered when interpreting the results of 
this survey. Firstly, the responses of inten-
sivists surveyed relate to a specifi c clinical 
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scenario with limited information, and it 
is possible that some characteristics of this 
scenario may lead intensivists to prognos-
ticate differently than for patients that they 
care for. It is worth noting, however, that 
the details of this case and its clinical course 
are not unusual for the ICU setting. 

Secondly, prognostication is a complex 
process that often involves the gathering 
of information from a number of sources 
including patients, their families, clinical 
observations, management guidelines, 
discussions with other intensivists and 
interdisciplinary input. The lack of infor-
mation inherent in a clinical scenario 
may therefore have infl uenced the high 
proportion of respondents opting for 
conservative management. 

Furthermore, the reasons for advocating 
for conservative and aggressive therapy 
under the different clinical scenarios were 
not included in the survey. 

This survey captured less than 20% 
of fellows of College of Intensive Care 
Medicine of Australia and New Zealand 
despite the survey being sent twice from 

two different (ANZICS and CICM) email 
mailing lists. While conclusions drawn from 
this survey may also not refl ect the views 
of the broader group of intensivists in  New 
Zealand and Australia, this response rate 
is similar to some of the previously done 
surveys including Australian intensive care 
doctors.25 Prognostication and intensive 
care management practices are likely to 
be different in other countries; hence, the 
results of this survey may not be general-
isable to countries where the healthcare and 
cultural values are dissimilar to the setting 
of this survey.

Conclusion
Intensivists are often tasked with prognos-

tication for critically ill patients; however, 
this process remains challenging and 
subjective. This hypothetical survey implies 
that there are a group of ICU patients 
that would be offered ongoing aggressive 
man agement despite intensivists advocating 
for withdrawal of life-sustaining therapy for 
themselves or their loved ones under similar 
circumstances. Further research is required 
to better understand this phenomenon.
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Incidence of retinopathy of 
prematurity in Christchurch 
Hospital, New Zealand over 

a 10-year period
Louis S Han, Antony Bedggood

Retinopathy of prematurity (ROP) is a 
potentially blinding disease associated 
with early exposure to high levels of 

oxygen in neonates. The relative hyperoxic 
state leads to cessation of normal retinal 
vessel growth, endothelial cell death, isch-
aemia, increased VEGF production and fi -
nally, retinal neovascularisation.1 Screening 
for the clinical signs that accompany these 
changes in ‘at risk’ infants is the corner-
stone of ROP management. Timely detec-
tion and treatment is crucial to avoid poor 
structural and functional visual outcomes.2–4 
ROP remains one of the leading causes of 
childhood blindness.

The current New Zealand guidelines 
indicate that screening for ROP is required 
in all babies who are less than 1,250g birth 
weight, <30 weeks gestational age (GA), or 
in selected infants with an unstable clinical 

course who are believed to be at high risk by 
the attending neonatologist.5 Australasian 
data indicates 33% of neonates screened 
accordingly will have ROP of any severity.6 
Previous international guidelines produced 
by the American Academy of Pediatrics 
suggested screening those born earlier than 
32 weeks gestation, or weighing less than 
1,500g.7 It is now accepted that extremely 
few babies born over 1,250g or 30 weeks 
develop treatment requiring ROP.

Christchurch Hospital is a tertiary New 
Zealand hospital serving a population of 
510,000 from the wider Canterbury region 
for neonatal care. The Neonatal Intensive 
Care Unit (NICU) is a Level 3 facility with 
10 intensive care cots and 28 Level 2 cots. It 
also provides care for all neonates requiring 
treatment of ROP in the South Island, (popu-
lation of approximately one million) except 

ABSTRACT
AIM: To describe the incidence of retinopathy of prematurity (ROP) in the Christchurch Hospital neonatal 
intensive care unit over a 10-year period.

METHOD: All neonates included in ROP screening from 2007–2016 were identified. Patient demographics 
and clinical details including the gestational age at birth, birth weight, birthplace, stage of ROP and 
treatment status were collected for analysis.

RESULTS: Over 10 years, 431 eligible babies born in Christchurch Hospital and admitted to NICU were 
examined and had findings documented. Nineteen were found to have ROP of any grade, and three 
required treatment. One hundred and thirteen neonates born outside of Christchurch and later admitted 
to the Christchurch NICU had screening examinations documented. Eighteen of these were diagnosed as 
having ROP, and eight required treatment. Five of the neonates born outside Christchurch who required 
treatment had been specifically transferred to Christchurch for the purpose of treating ROP.

CONCLUSION: The incidence of retinopathy of prematurity of any stage was 4.4% in at-risk premature 
neonates born in Christchurch Hospital over 10 years. 0.7% of all neonates screened required treatment. 
This represents an extremely low incidence of treatment requiring ROP, and of ROP in general.
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the Nelson region (population 50,000) where 
ROP treatment is provided by another, closer 
tertiary centre.

As is the case in all South Island centres, 
ROP screening in Christchurch was 
performed by a comprehensive ophthalmol-
ogist using indirect ophthalmoscopy during 
the period of this audit. The Christchurch 
NICU changed its screening criteria to only 
include those less than 30 weeks or 1,250g in 
2015. Prior to this any neonate under 1,500g, 
or less than 32 weeks GA was eligible for 
screening, but only those deemed to be at 
risk by their neonatologist were screened. 

In the Christchurch neonatal unit, initial 
screening is performed at 30–31 weeks GA 
for those born younger than 26 weeks GA, or 
four weeks after birth for those older than 26 
weeks GA at birth. Examination is repeated 
every two weeks until term, or as often as 
needed when more frequent assessment or 
treatment is required. ROP status is recorded 
according to zone, stage and the presence of 
plus or pre-plus disease as per the Interna-
tional Classifi cation of ROP (ICROP).8

Method
Data was collected and managed in two 

subsets, covering 2007–2014 and 2015–2016 
respectively, as the screening criteria 
changed in 2015 in the Christchurch NICU. 
These were termed Period 1 and 2 in the 
results.

Neonates at risk of ROP were identifi ed 
from two sources of hospital data. The fi rst 
source was an internal NICU dataset, which 
was searched to identify all neonates eligible 
for ROP screening according to the criteria 
in place at that time. All patients coded as 
being diagnosed with retinopathy of prema-
turity in this group were identifi ed. The 
stage of ROP and any treatment undertaken 
was determined from these.

The second method employed utilised 
the Christchurch Hospital patient data 
system, searching for patients equal to or 
younger than six months of age at the time 
of discharge, with a coded diagnosis of reti-
nopathy of prematurity. The coding used 
was H35.1 from the 10th revision of the Inter-
national Classifi cation of Disease (ICD-10). 
A search was also taken using procedural 
codes—4280900 and 4280901—destruction 
of retina by photocoagulation, and repair of 

retina by photocoagulation. The search was 
for infants less than six months old between 
January 2007 and December 2016 inclusive.

The two sets of results, cross-referenced 
with the hospital intranet system, were 
used to identify all of those who had ROP 
diagnosed during their stay. Patient demo-
graphics including birthplace, gestational 
age at birth and birthweight were recorded, 
as was the worst stage of ROP identifi ed, and 
whether they received treatment.

In addition, a fi nal check was used to 
ensure the validity of treatment data. 
All 532nm frequency doubled neodym-
ium-doped yttrium aluminium garnet 
(Nd-YAG) laser use in the operating theatre 
is recorded. This laser logbook was searched 
to fi nd the number of neonates who had 
retinal photocoagulation for ROP over the 
10-year period. This matched exactly the 
number of treated neonates we had iden-
tifi ed electronically.

This audit was performed in the tenets 
of the declaration of Helsinki and the New 
Zealand National Ethics Advisory Committee 
guidelines. It was exempt from formal Health 
and Disability Ethics Committee review.

Results
During Period 1, from January 2007 

to December 2014, a total of 704 babies 
younger than 32 weeks gestational age were 
admitted to Christchurch Neonatal Intensive 
Care Unit. Of the 704 admitted, 460 (65%) 
babies were screened for ROP and had 
fi ndings documented. During this period, 
there were only 26 documented cases of 
retinopathy of prematurity of any severity, 
and fi ve neonates required treatment. Three 
hundred and fi fty-six of the screened babies 
had been born in Christchurch Hospital, and 
of this group there were 14 affected by ROP, 
with only one requiring treatment. There 
were 104 babies screened for ROP who were 
born outside Christchurch Hospital; of this 
group 12 were diagnosed with ROP, and four 
required treatment. 

During Period 2, from January 2015 to 
December 2016, 101 babies younger than 
30 weeks gestational age were admitted to 
NICU, 84 (83%) neonates were examined 
and had fi ndings documented. ROP of any 
stage was diagnosed in 11, six of whom 
were treated. Subgroup analysis shows 
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that 75 of the 84 screened had been born 
in Christchurch Hospital, fi ve of whom 
were diagnosed with ROP, and two treated 
for ROP. Nine babies examined during this 
period had been born outside Christchurch, 
six of these had a diagnosis of ROP, and four 
required treatment.

One baby was identifi ed through the 
clinical coding method but was not captured 
in the NICU data. They were born outside 
Christchurch, having been transferred from 
another level 3 NICU for treatment of ROP 
at 36 weeks GA. They were included in our 
analysis.
As seen in Table 1, over this 10-year period 
431 neonates born in Christchurch Hospital 
were screened for ROP. Nineteen of them 
were diagnosed with ROP, and three 
required treatment. This represents an ROP 
incidence of 4.5% (19/431) for neonates born 
in Christchurch, and a 16% (3/19) incidence 
of treatment requiring disease, or 0.7% 
(3/431) incidence for all infants screened.

A total of 113 neonates born outside 
Christchurch Hospital were screened for 
ROP at Christchurch NICU. Eighteen were 
found to have ROP, with eight requiring 

treatment. Of those treated, fi ve had been 
transferred to Christchurch for the purpose 
of assessment and treatment of ROP. The 
incidence in this group is 16% (18/113), 44% 
(8/18) of whom required treatment.

Median gestational age at birth and 
birthweight were also recorded for those 
diagnosed with ROP, the results are in the 
table below. Median GA for those diagnosed 
with ROP was 25 weeks, ranging from 23 to 
30 weeks, with median birth-weight being 
725 grams (range: 510–1,400g).

Discussion
It is likely that there are very low rates of 

treatment requiring retinopathy of prema-
turity in New Zealand, especially when 
compared with overseas data. A large 
study in the UK found that 4% of live births 
weighing less than 1,500g were treated for 
ROP.9 The incidence of treatment requiring 
ROP in what should be relatively similar 
populations and neonatal care reported in 
Australian metropolitan centres, during a 
similar time period to our study, has been 
reported to be seven times greater than 
what is found in our results.10

Table 1: Number of infants screened, diagnosed with retinopathy of prematurity and treated.

Period 1
2007–14†

Birthplace Infants 
screened, n

Infants diagnosed 
with ROP‡ n (%)

Infants treated 
for ROP, n (%)

Christchurch Hospital born 356 14 (3.9%) 1 (0.28%)

 Outside Christchurch Hospital 104 12 (12%) 4 (3.8%)

 Total 460 26 (5.7%) 5 (1.1%)

Period 2
2015–16§

Birthplace Infants 
screened, n

Infants diagnosed 
with ROP, n (%)

Infants treated 
for ROP, n (%)

 Christchurch Hospital born 75 5 (6.7%) 2 (2.7%)

 Outside Christchurch Hospital 9 6 (67%) 4 (44%)

 Total 84 11 (13%) 6 (7.1%)

Total 
period
2007–16

Birthplace Infants 
screened, n

Infants diagnosed 
with ROP, n (%)

Infants treated 
for ROP, n (%)

 Christchurch Hospital born 431 19 (4.4%) 3 (0.70%)

 Outside Christchurch Hospital 113 18 (16%) 8 (7.1%)

 Total 544 37 (6.8%) 11 (2.0%)
†Screening criteria was those born younger than 32 weeks gestational age.
‡ROP, retinopathy of prematurity.
§Screening criteria was those born younger than 30 weeks gestational age.
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A review by Tan et al of all New Zealand 
neonatal units over the period of 2005–12 
indicated 2% of very preterm infants (≤31 
weeks’ gestation) were treated for ROP.11 
0.7% of Christchurch-born premature 
neonates required treatment, with a median 
birth weight of 940gm and gestational age 
of 25 weeks. The incidence of treatment 
requiring ROP in Christchurch-born 
premature neonates 2007 to 2014 was 
extremely low, at 0.2%.

There has been a relative decrease in the 
incidence of ROP in Western countries since 
the fi ndings of the CRYO-ROP study.2 The 
overall incidence for infants whose birth 
weight was <1,251gm was 65.8% in CRYO-
ROP. Studies in the late 20th century found 
34% developed any ROP in those with birth-
weight less than 1,251g.12

Eighteen percent of infants <1,251gm 
developed stage 3 or worse ROP in CRYO-
ROP, and 6% reached ‘Threshold’ disease 
requiring treatment.2 The incidence of 
severe ROP (stage 3 or 4) in New Zealand in 

those with birth-weight under 1,000 grams 
was reported to be 10.4% in 2006.13 

Our audit shows that during a 10-year 
period, between 2007 and 2016, only 3% 
of neonates eligible for ROP screening 
who were admitted to Christchurch NICU 
after being born in Christchurch Hospital 
were diagnosed as having any retinopathy 
of prematurity. This represents at least a 
three-fold lower incidence of developing 
ROP for infants born in Christchurch and 
admitted to NICU, when compared with data 
from Australasia as a whole.6

When the two sets of data from 2007–2014 
and 2015–2016 are compared, we fi nd 
that the observed incidence of any ROP 
doubles from 3.9 to 6.7% and the number 
requiring treatment is ten times the rate in 
the previous eight years, 0.28 to 2.7%. The 
number being treated in this latter group 
represents a more ‘normal’ rate when 
compared to the national, Australasian and 
recent UK data.6,9,13

Table 2: Gestational age and weight at birth of patients with ROP, and the subgroup by birthplace. 

All patients with ROP† Patients with 
any ROP (n=37)

Severe ROP‡ (n=11) Not severe ROP (n=26)

Median GA
in weeks at birth (IQR)§

25 (24–26) 25 (23.5–25) 25 (24–27)

Median birthweight in
grams (IQR)

725 (680–950) 750 (562.5–880) 832.5 (680–957.5)

Christchurch Hospital born Any ROP (n=19) Severe ROP (n=3) Not severe ROP (n=16)

Median GA
in weeks at birth (IQR)§

25 (25–27.5) 25 (Range 24–30)¶ 25.5 (25–27)

Median birthweight in
grams (IQR)

920 (680–990) 940 (Range 760–
1,060) 

910 (680–957.5)

Born outside Christchurch 
Hospital

Any ROP (n=18) Severe ROP (n=8) Not severe ROP (n=10)

Median GA
in weeks at birth (IQR)§

24.5 (24–25.5) 24.5 (23.5–25) 24.5 (24–26)

Median birthweight in
grams (IQR)

737.5 (622–817.5) 722.5 (562.5–775) 765 (698–945)

†ROP, retinopathy of prematurity.
‡Severe ROP indicates treatment requiring ROP.
§GA, gestational age; IQR, interquartile range.
¶Range given as total number in this group is three.
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The very low incidence of ROP and 
ROP requiring treatment in Christchurch 
between 2007 and 2014 could be due to a 
large number of factors, most importantly 
the local NICU protocols, such as those deter-
mining target Sp02. Christchurch neonatal 
unit target saturations were 88–92% during 
the period of 2007–14, and 90–94% from 
2015. This change was made based on the 
fi ndings from a multinational randomised 
controlled trial looking at oxygen saturation 
and outcomes in preterm infants. This study 
showed that lower saturation targets were 
associated with higher mortality, but also a 
reduced rate of treatment for retinopathy of 
prematurity.14 The fi ndings from our audit 
appear to be consistent with this, with a very 
low rate of ROP during the period of low 
target Sp02, increasing to a more ‘normal’ 
level once this target had been raised. 

Variations in survival rates of extremely 
premature infants can potentially affect 
ROP incidence. If there are proportionally 
lower numbers of surviving higher-risk 
neonates, the incidence of ROP will also be 
lower. Firstly, there was a mild reduction 
in survival at 24 weeks gestational age at 
birth for premature infants born in Christ-
church, when compared to other Australian 
and New Zealand neonatal networks over 
the period studied. Also, infants born at 23 
weeks GA are likely to be under-represented 
in our study due to local policies regarding 
viability. Secondly, mortality rates for twins 
have been higher in Christchurch compared 
to other Australasian centres. Lastly, there 
was a period where antenatal steroid 
treatment given was later deemed to have 
been inadequate, and therefore subsequent 
respiratory function and other factors may 
have differed from other centres. (Asso-
ciate professor N Austin, Department of 
Paediatrics, University of Otago. 2018, oral 
communication, 4th May.)

Patient demographics in Christchurch, 
including ethnicity, socioeconomic status, 
and maternal age may have been different 
to those found in other centres. It is likely 
that the population changed during the time 
of our study, especially with major Christ-
church earthquakes in 2010 and 2011. Other 
key variables could include the percentage 
of multiple pregnancies, and of medical 
assistance, both being associated with ROP.

There has been a shift to promote 
breastfeeding in all babies. In 2014, Christ-
church opened New Zealand’s fi rst Human 
Pasteurised  Donor Milk Bank. The inci-
dence of ROP appears to vary with use of 
breast milk in premature infants. In a study 
by Manzoni et al comparing 314 exclu-
sively breast-fed infants to 184 formula-fed 
preterm infants, there was signifi cantly 
lower incidence of ROP of any severity and 
‘threshold disease’ as defi ned in ETROP 
study, in the breastfeeding group.15 This 
could possibly infl uence the incidence seen 
in Christchurch.

We have assumed that prior to 2015 the 
35% of potentially eligible neonates who 
were not screened were those who were 
older or heavier and therefore not at risk. 
During this period there were two neonates 
of 30 weeks gestational age at birth who 
were found to have any ROP. Both of them 
were less than 1,251gm and would have been 
captured in the new screening criteria. One 
of the two had ROP that required treatment. 

We have also assumed that all neonates 
developing any ROP were identifi ed. Sixteen 
percent of the neonates diagnosed with 
any ROP in the Christchurch-born group 
required treatment, which is consistent with 
the results from other studies.16 It is possible 
that there are cases who were not diag-
nosed, or which were not included in our 
data due to transfer to another NICU, or loss 
to follow-up. We are aware of one neonate 
not found to have any ROP when screened 
until 36 weeks of gestational age who went 
on to develop advanced bilateral disease 
after transfer and loss to follow-up. The 
numbers of infants involved is very small, 
but even a single case transferred out of 
Christchurch which required treatment, or 
any having a missed diagnosis, could signifi -
cantly alter the fi ndings.

During the period studied there were 
eight neonates born outside of Christchurch 
who required treatment for ROP, more than 
double the number in Christchurch-born 
neonates. Most of these were transferred 
from another NICU once the diagnosis of 
treatment-requiring ROP had been made. 
Many of the other neonates would have 
been transferred to Christchurch for the 
purpose of paediatric surgery and other 
medical treatments available at this tertiary 
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centre. Thus, the higher rate of both ROP and 
treatment in this group refl ects a subset who 
were smaller, younger and generally more 
unwell, as well as those who had already 
been diagnosed as having advanced ROP. 

It is interesting to note that 36% (4/11) 
of the neonates treated for ROP in 
Christchurch from 2007–2016 required 
re-treatment. This is higher than what is 
quoted elsewhere in the literature, but the 
numbers are too small to draw any useful 
conclusions.3 The characteristics of these 
patients are shown in the Table 3.

Two countries with an ROP registry were 
found during literature searches. Germany 
has a register with nine centres partici-
pating, which provides information on the 
demographics, incidence rate of severe 
ROP, stages of ROP, treatment, recurrence 
and other complications.17 Sweden has a 
nationwide register (SWEDROP) which was 
initiated in 2006, with national coverage 
of 96%. It is updated at every examination, 
and occurs for those infants that have been 
transferred to a different department. It has 
been used to study the epidemiology of ROP 
in Sweden, as well as enabling “tracking” of 
the infants at risk.18,19

Our audit has its limitations. It is a 
retrospective study, which can lead to 
poorer quality of data when compared to 
a prospective study. There may have been 

patients with retinopathy missed in the data 
collection (ie, not recorded) as we relied 
on clinical coding and the neonatal unit’s 
internal data. The method of screening and 
who undertakes screening is a potential 
source to explain some local variation in 
incidence. A move to wide-fi eld digital 
fundus imaging for neonates at risk of 
developing ROP could improve accuracy of 
diagnosis and facilitate effective follow-up 
and data collection. 

Once we have established wide-fi eld 
digital fundus imaging we intend to 
re-assess the prevalence of ROP in infants 
born and screened in Christchurch NICU. 
Sp02 control remains the same now as it was 
in the neonates screened from 2014–2016, 
as do screening criteria and other potential 
factors such as expressed breast milk 
banking and presumably demographics. If 
a consistently low ROP prevalence can be 
confi rmed, then further research regarding 
the potential ROP infl uencing factors 
discussed can be undertaken.

A shift to recording of data that is not 
susceptible to transposing errors or data loss 
is also planned. We suggest establishment 
of a nation-wide electronic system to allow 
staging and diagnosis to be tracked. This 
could make clerical, recording and referral/
data transfer between NICUs less susceptible 
to human error or lapses in communication 
between specialists or NICUs.

Table 3: Characteristics of patients that have been treated for ROP, and those that had repeat treatment.

All patients treated 
for ROP† (n=11)

Patients that had single 
treatment (n=7)

Patients that had repeat 
treatment (n=4)

Median GA‡ in weeks 
at birth (range)

25 (23–30) 25 (24–30) 23.5 (23–25)

Median birthweight 
in grams (range)

750 (510–1,060) 760 (530–1,060) 660 (510–940)

Median GA at first 
treatment (range)

37 (34–40) 37 (34–38)  37.5 (36–40)

Median GA at repeat 
treatment (range)

Not applicable N/A 41 (36–44)

†ROP, retinopathy of prematurity. 
‡GA, gestational age.
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Analysis of presenting 
symptoms and diagnoses 

made at Middlemore 
Hospital: an audit carried out 

between Monday 1 August 
and Sunday 7 August 2016

Alistair Lock, Matt Wright

ABSTRACT
AIMS: Perform an audit which identifies the breadth and commonality of presenting complaints and 
diagnoses presenting to Middlemore Hospital over a one-week period in August 2016. 

METHODS: Two thousand and eleven patients attended Middlemore Hospital over one week in winter 
2016, with 53 patients excluded. Information from the remaining 1,958 patient discharge summaries were 
obtained and made confidential for coding purposes. 

RESULTS: Of 1,958 patients, there were 78 di� erent presenting complaints, with 444 individual final 
diagnoses. The five most common complaints were cough (n=158, 8.1%), chest pain (n=133, 6.8%), 
shortness of breath (n=92, 4.7%), finger pain (n=69, 3.5%) and collapse (n=59, 3.0%). Viral illness (n=84, 
4.3%), pneumonia (n=83, 4.3%) and laceration/incised wound (n=75, 3.8%) were the three most common 
diagnoses. With hindsight, only 2 of the 25 most common diagnoses could be classified as severe 
conditions—o� en associated with high morbidity or mortality. 

CONCLUSIONS: Numerous patients are diagnosed with mild conditions a� er work-up in the emergency 
department, however a broad diagnostic approach is required by junior clinicians given the possibility 
of more worrying diagnoses. An analysis of specific markers used by junior clinicians to aid di� erential 
diagnosis shows that not all signs and symptoms are required to make common diagnoses. For example, 
the absence of a documented fever, raised CRP or both, does not rule out significant infection in the case 
of pneumonia, urinary tract infection and cellulitis. This audit contributes to understanding the case-mix 
within the emergency department at Middlemore Hospital and allows for tailoring of service delivery and 
education of junior clinicians.

Rising presentations to hospitals is lead-
ing to over-burdening of healthcare 
professionals.1 With this comes an in-

creased requirement for junior staff to make 
more important decisions in patient care.2 It 
is therefore important for junior staff, espe-
cially those working in emergency depart-
ments (EDs) to understand the presentations 
that currently attend and the most common 
diagnoses that are made.

Enhanced knowledge of what comes 
through the door can allow for under-
standing of the relationship between the 
main presenting symptom with the doctor’s 

fi nal diagnosis. Common diseases can be 
evaluated to identify whether key features 
are present or absent. This knowledge can 
then be used to streamline patient care 
and tailor service delivery, educate staff, 
prepare students for placements within the 
department and promote positive patient 
outcomes. 

Herein, we aimed to perform an audit 
which identifi es both the breadth and 
commonality of presenting complaints and 
diagnoses presenting to the Middlemore 
Hospital in a one-week period in August 2016.
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Methods
Inclusion criteria

Patients attending Middlemore Hospital 
over the week of Monday 1 August to 
Sunday 7 August 2016. This included both 
patients who were referred to hospital 
from alternative health providers and who 
self-presented, and by any mode of transport 
(eg, private car, ambulance and walk-in 
were all counted) 

Exclusion criteria
Insuffi  cient information on discharge 

summary to enable coding, or patients 
leaving the hospital prior to being seen by 
a doctor. 

Two thousand and eleven patients 
attended Middlemore Hospital over the 
week, with 53 patients excluded. Information 
(presenting complaint, fi nal diagnosis, 
demographics, history, examination and 
investigation fi ndings) from the remaining 

1,958, patient discharge summaries were 
obtained and made confi dential for coding 
purposes. Where a patient presented with 
more than one symptom, the most troubling 
symptom to the patient was coded. Ethics 
consent was approved by Counties Manukau 
District Health Board.

Results
Most common presenting 
symptoms

Of 1,958 patients, 78 individual presenting 
symptoms were found. The 20 most common 
presenting symptoms over the week are 
shown in Table 1. They accounted for 58.5% 
of all presentations. 

Analysis of five most common 
presenting symptoms

The age groups and fi nal diagnoses for the 
fi ve most common presenting symptoms are 
shown below.

Table 1: Twenty most common presenting symptoms for patients presenting to Middlemore Hospital ED 
from 1 August 2016 to 7 August 2016.

Commonality Presenting symptom Patients % Accumulative %

1 Cough 158 8.1 8.1

2 Chest pain 133 6.8 14.9

3 Shortness of breath 92 4.7 19.6

4 Finger pain 69 3.5 23.1

5 Collapse 59 3.0 26.1

6 Head injury 57 2.9 29.0

7 Central/generalised abdominal pain 53 2.7 31.7

8 Leg pain 46 2.3 34.0

9 Seizure 46 2.3 36.3

10 Hand pain 44 2.2 38.5

11 Fever 43 2.2 40.7

12 Vomiting 43 2.2 42.9

13 Facial pain 41 2.1 45.0

14 Epigastric pain 40 2.0 47.0

15 Lower back pain 40 2.0 49.0

16 Wheeze 39 2.0 51.0

17 Knee pain 38 1.9 52.9

18 Headache 37 1.9 54.8

19 Rash 37 1.9 56.7

20 Flank pain 36 1.8 58.5
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Cough (1)

Table 3: Final diagnoses of patients presenting to Middlemore Hospital ED with cough from 1 August 
2016 to 7 August 2016.

Diagnosis Patients % Accumulative %

Viral illness 52 32.9 32.9

Pneumonia 39 24.7 57.6

Bronchiolitis 32 20.3 77.8

Croup 8 5.1 82.9

Asthma exacerbation 5 3.2 86.1

COPD exacerbation 5 3.2 89.2

Viral or exercise-induced wheeze 5 3.2 92.4

Acute bronchitis 2 1.3 93.7

Habitual cough 2 1.3 94.9

Bronchiectasis 1 0.6 95.6

Influenza 1 0.6 96.2

Medications 1 0.6 96.8

Metastatic disease 1 0.6 97.5

Multiple myeloma 1 0.6 98.1

Pleurisy 1 0.6 98.7

Throat foreign body 1 0.6 99.4

Thyrotoxicosis 1 0.6 100.0

Table 2: Age groups of patients presenting to Middlemore Hospital ED with cough from 1 August 2016 to 
7 August 2016. 

Age bracket Patients % Accumulative %

0–1 75 47.5 47.5

2–5 21 13.3 60.8

6–12 12 7.6 68.4

13–17 4 2.5 70.9

18–34 9 5.7 76.6

35–49 7 4.4 81.0

50–64 15 9.5 90.5

65+ 15 9.5 100.0
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Chest pain (2)

Table 5: Final diagnoses of patients presenting to Middlemore Hospital ED with chest pain from 1 
August 2016 to 7 August 2016.

Diagnosis Patients % Accumulative %

Non-cardiac chest pain 41 30.8 30.8

Costochondritis 20 15.0 45.9

Non-STEMI 13 9.8 55.6

Gastro-oesophageal reflux disease (GORD) 8 6.0 61.7

Spontaneous/no cause found 7 5.3 66.9

Pneumonia 6 4.5 71.4

Rib fracture 5 3.8 75.2

STEMI 4 3.0 78.2

Atrial fibrillation 3 2.3 80.5

Gastritis 3 2.3 82.7

Rib sprain 3 2.3 85.0

SVT 3 2.3 87.2

Alcohol toxicity 2 1.5 88.7

Anxiety 2 1.5 90.2

Chest wall injury 2 1.5 91.7

Pneumothorax 2 1.5 93.2

Asthma exacerbation 1 0.8 94.0

Atrial flutter 1 0.8 94.7

Coronary artery spasm 1 0.8 95.5

Acute Heart Failure 1 0.8 96.2

Metastatic disease 1 0.8 97.0

Pulmonary embolism (PE) 1 0.8 97.7

Stable angina 1 0.8 98.5

Takotsubo syndrome 1 0.8 99.2

Unstable angina 1 0.8 100.0

Table 4: Age groups of patients presenting to Middlemore Hospital ED with chest pain from 1 August 
2016 to 7 August 2016.

Age bracket Patients % Accumulative %

0–1 0 0.0 0.0

2–5 0 0.0 0.0

6–12 1 0.8 0.8

13–17 6 4.5 5.3

18–34 21 15.8 21.1

35–49 22 16.5 37.6

50–64 31 23.3 60.9

65+ 52 39.1 100.0
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Shortness of breath (3)

Table 7: Final diagnoses of patients presenting to Middlemore Hospital ED with shortness of breath 
from 1 August 2016 to 7 August 2016.

Diagnosis Patients % Accumulative %

Pneumonia 13 14.1 14.1

COPD exacerbation 12 13.0 27.2

Bronchiolitis 10 10.9 38.0

Asthma exacerbation 8 8.7 46.7

Viral illness 8 8.7 55.4

Congestive heart failure 5 5.4 60.9

Bronchiectasis exacerbation 4 4.3 65.2

Iron deficiency anaemia 4 4.3 69.6

Anxiety 3 3.3 72.8

Atrial fibrillation 3 3.3 76.1

Pulmonary embolism (PE) 3 3.3 79.3

Influenza 2 2.2 81.5

Spontaneous/no cause found 2 2.2 83.7

Acute bronchitis 1 1.1 84.8

Anaphylaxis 1 1.1 85.9

Autoimmune haemolytic anaemia 1 1.1 87.0

Bronchiolitis obliterans 1 1.1 88.0

Chronic obstructive pulmonary disease 1 1.1 89.1

Empyema 1 1.1 90.2

Hypothyroidism 1 1.1 91.3

Medications 1 1.1 92.4

Pleural a� usion 1 1.1 93.5

Pneumothorax 1 1.1 94.6

Post-procedure 1 1.1 95.7

Post-surgery 1 1.1 96.7

Pulmonary hypertension 1 1.1 97.8

Pulmonary oedema 1 1.1 98.9

Reflux oesophagitis 1 1.1 100.0

Table 6: Age groups of patients presenting to Middlemore Hospital ED with shortness of breath from 1 
August 2016 to 7 August 2016.

Age bracket Patients % Accumulative %

0–1 14 15.2 15.2

2–5 3 3.3 18.5

6–12 1 1.1 19.6

13–17 3 3.3 22.8

18–34 12 13.0 35.9

35–49 7 7.6 43.5

50–64 19 20.7 64.1

65+ 33 35.9 100.0
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Finger pain (4)

Table 9: Final diagnoses of patients presenting to Middlemore Hospital ED with fi nger pain from 1 
August 2016 to 7 August 2016.

Diagnosis Patients % Accumulative %

Laceration/incised wound 12 17.4 17.4

Phalangeal fracture—non-displaced 7 10.1 27.5

Finger sprain 6 8.7 36.2

Tu�  fracture 6 8.7 44.9

Nailbed injury 5 7.2 52.2

Phalangeal fracture—intra articular 4 5.8 58.0

Phalangeal fracture—displaced 3 4.3 62.3

Traumatic amputation 3 4.3 66.7

Dorsal phalangeal dislocation 2 2.9 69.6

Flexor tendon rupture 2 2.9 72.5

Nail avulsion 2 2.9 75.4

Avulsion fracture 2 2.9 78.3

Terminalisation of finger 2 2.9 81.2

Abrasion 1 1.4 82.6

Abscess non-fingertip/felon 1 1.4 84.1

Animal bite 1 1.4 85.5

Cellulitis 1 1.4 87.0

Crush injury 1 1.4 88.4

Flexor tendon injury 1 1.4 89.9

Infected wound 1 1.4 91.3

Mallet finger 1 1.4 92.8

Osteomyelitis 1 1.4 94.2

Paronychia 1 1.4 95.7

Post-procedure 1 1.4 97.1

Subungual haematoma 1 1.4 98.6

Tenosynovitis 1 1.4 100.0

Table 8: Age groups of patients presenting to Middlemore Hospital ED with fi nger pain from 1 August 
2016 to 7 August 2016.

Age bracket Patients % Accumulative %

0–1 3 4.3 4.3

2–5 7 10.1 14.5

6–12 3 4.3 18.8

13–17 10 14.5 33.3

18–34 20 29.0 62.3

35–49 15 21.7 84.1

50–64 9 13.0 97.1

65+ 2 2.9 100.0
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Collapse (5)
Table 11: Final diagnoses of patients presenting to Middlemore Hospital ED with collapse from 1 August 
2016 to 7 August 2016.

Diagnosis Patients % Accumulative %

Vasovagal syncope 18 30.5 30.5

Unknown cause 8 13.6 44.1

Mechanical 6 10.2 54.2

Postural hypotension 5 8.5 62.7

Cardiovascular accident (CVA) 2 3.4 66.1

Cerebellar CVA 2 3.4 69.5

Complicated peptic ulcer 2 3.4 72.9

Hypoglycaemia 2 3.4 76.3

Myocardial infarct 2 3.4 79.7

Atrial fibrillation 1 1.7 81.4

Alcohol intoxication 1 1.7 83.1

Aortic stenosis 1 1.7 84.7

Dehydration 1 1.7 86.4

Influenza 1 1.7 88.1

Pneumonia 1 1.7 89.8

Obstructive sleep apnoea 1 1.7 91.5

Subdural haematoma 1 1.7 93.2

Tertiary heart block 1 1.7 94.9

Transient ischaemic attack 1 1.7 96.6

Urinary tract infection 1 1.7 98.3

VF or VT 1 1.7 100.0

Table 10: Age groups of patients presenting to Middlemore Hospital ED with collapse from 1 August 
2016 to 7 August 2016.

Age bracket Patients % Accumulative %

0–1 0 0.0 0.0

2–5 0 0.0 0.0

6–12 0 0.0 0.0

13–17 3 5.1 5.1

18–34 8 13.6 18.6

35–49 3 5.1 23.7

50–64 8 13.6 37.3

65+ 37 62.7 100.0
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Most common final diagnoses 
across all presenting complaints

There were 444 individual diagnoses made 
across 1,958 patients. The most common 
diagnoses across all presenting complaints 
are shown in Table 12.

Further analysis for selected 
diagnoses

We analysed four diagnoses to see whether 
specifi c markers were present or absent. 
The diagnoses chosen were those that were 
common and therefore had enough patients 

Table 12: Twenty-fi ve most common diagnoses of patients presenting to Middlemore Hospital ED from 1 
August 2016 to 7 August 2016 across all presenting complaints.

Commonality Diagnosis Patients % Severity*

1 Viral illness 84 4.3 Mild

2 Pneumonia 83 4.2 Severe

3 Laceration/incised wound 75 3.8 Medium

4 Bronchiolitis 57 2.9 Medium

5 Unknown cause 47 2.4 Mild

6 Non-cardiac chest pain 41 2.1 Mild

7 Spontaneous/no cause found 41 2.1 Mild

8 Non-specific abdominal pain 40 2.0 Mild

9 Gastroenteritis 36 1.8 Medium

10 Asthma exacerbation 29 1.5 Medium

11 Cellulitis 28 1.4 Medium

12 Costochondritis 28 1.4 Mild

13 Minor head injury 26 1.3 Mild

14 UTI 25 1.3 Medium

15 Epilepsy 23 1.2 Mild

16 Medications 23 1.2 Medium

17 COPD exacerbation 22 1.1 Medium

18 Gastritis 22 1.1 Mild

19 Lumbago 22 1.1 Mild

20 Constipation 20 1.0 Mild

21 Vasovagal syncope 20 1.0 Mild

22 Post-surgery 19 1.0 Medium

23 Renal colic 19 1.0 Medium

24 STEMI + non-STEMI 18 0.9 Severe

25 Viral/exercise induced wheeze 17 0.9 Medium

*Severity of diagnosis was decided using past medicolegal protection case reports.
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to examine the variables associated with it. 
The specifi c markers chosen were always 
recorded for each respective diagnosis, and 
are markers that junior clinicians often use 
to include or exclude conditions in their 
differential diagnoses. 

Pneumonia

Urinary tract infections

Cellulitis

Renal colic

Discussion
Of 1,958 patients presenting to 

Middlemore Hospital that week, there were 
78 different presenting complaints, with 444 
individual fi nal diagnoses. Across the entire 
population, the gender distribution was 
similar with a slight female (n=992, 50.7%) 
to male (n=965, 49.3%) predominance. The 
most represented age brackets were 18–34 
(n=440, 22.5%) and 65+ (n=391, 20.0%) 
years, followed by 50–64 (n=320, 16.3%), 
35–49 (n=281, 14.4%), 0–1 (n=197, 10.1%), 
2–5 (n=134, 6.8%), 13–17 (n=113, 5.8%) and 
6–12 (n=81, 4.1%) year brackets. This was 
expected given the young demographics 
of the Counties Manukau District Health 
Board,3 and indicates that the analysed data 
may not be attributable to other DHBs with a 
population of higher than average age.

The fi ve most common presenting 
complaints that week were cough, chest pain, 
shortness of breath, fi nger pain and collapse.

Cough was the most common presenting 
complaint that week (n=158, 8.1%). The 
age demographic data shows that this 
presentation was mostly a young patient 
presentation, with the 0–1 year age bracket 
accounting for 47.5% of presentations and 
the 2–5 year group accounting for another 
13.3%—meaning that over 60% of those 
with cough as the primary presenting 
complaint are were under six years of age. 
Patients over 65 only represented 9.5% of 
cases. The top three diagnoses found after 
a patient presented with cough were viral 
illness (n=52, 32.9%), pneumonia (n=39, 
24.7%) and bronchiolitis (n=32, 20.3%). 
These three diagnoses made up 77.8% of all 
presentations of cough. As viral illness and 
bronchiolitis are generally more mild condi-
tions with the mainstay of management 
being supportive, this data shows that the 
main worrying condition a clinician should 
rule out is pneumonia when faced with a 

Table 13: Maximum CRP blood test results for 
patients diagnosed with pneumonia (n=83).

CRP>50 Patients %

No 72 86.7

Yes 11 13.3

(NB: For the 11 patients with a CRP>50, the average 
result was 130).

Table 14: Objective fevers of >37.9°C on 
presentation to hospital in patients diagnosed 
with pneumonia (n=83).

Objective temp >37.9°C Patients %

No 61 73.5

Yes 22 26.5

Table 15: Maximum CRP blood test results for 
patients diagnosed with urinary tract infections 
(n=35).

CRP>50 Number patients %

No 31 88.6

Yes 4 11.4

Table 16: Objective fevers of >37.9°C on 
presentation to hospital in patients diagnosed 
with urinary tract infections (n=35).

Temp >37.9°C Number patients %

No 32 91.4

Yes 3 8.6

Table 17: Objective fevers of >37.9°C on 
presentation to hospital in patients diagnosed with 
cellulitis (n=28).

Temp >37.9°C Number patients %

No 27 96.4

Yes 1 3.6

Table 18: Presence of microscopic haematuria in 
patients diagnosed with renal colic (n=19).

Urine RCC normal Number patients %

No 16 84.2

Yes 3 15.8
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patient presenting with cough. Two diag-
noses within the cough presentation had 
with only one patient, and were not neces-
sarily obvious causes of cough; multiple 
myeloma and thyrotoxicosis. This data 
shows the importance of a broad diagnostic 
view for the clinician, especially if the 
history and examination fi ndings do not fi t 
with most common diagnoses.

The second most common presenting 
complaint was chest pain (n=133, 6.8%). 
Unsurprisingly, this presentation was seen 
more commonly in older age groups, with 
over 65s representing 39.1%, and 50–64 
year-olds 23.3% of all chest pain presen-
tations. There was a slight male (n=71) 
to female (n=62) predominance (data not 
shown). Six of the top 10 diagnoses made 
within the chest pain presentation were 
relatively minor diagnoses whose treatment 
consists of analgesia with or without antacids 
(non-cardiac chest pain, costochondritis, 
GORD, spontaneous/no cause found, rib 
fracture and gastritis). These, alongside other 
minor diagnoses such as rib sprain, anxiety/
behavioural and chest wall injury made up 
68.6% of all cases of chest pain presenting to 
Middlemore Hospital that week. However, 
there were also three more severe diagnoses 
in the 10 most common diagnoses made, 
with non-STEMI, STEMI and pneumonia 
making up a total of 17.3% of all cases of 
chest pain. There were also several severe 
diagnoses made with only one patient, such 
as Takotsubo syndrome and PE, showing that 
again a broad diagnostic approach is needed 
with chest pain presentations.

Shortness of breath was the third most 
common presenting complaint (n=92, 4.7%). 
This showed a bimodal age distribution with 
over-65 year-olds, and 0–1 year-olds, repre-
senting 35.9% and 15.2% respectfully. This 
contrasts the cough presentation which was 
a younger patient presentation. The analysis 
of diagnoses made under the shortness of 
breath category showed that the presen-
tation of shortness of breath is more 
worrying than that of cough, with severe 
diagnoses being more common. Pneumonia 
was fi rst (n=13, 14.1%), COPD exacerbation 
second (n=12, 13%) and asthma exacer-
bation (n=8, 8.7%) fourth most common in 
the shortness of breath category. This also 
shows that pneumonia can present with, 
and is common in, three separate presen-
tations of cough, chest pain and shortness 
of breath. The breadth of diagnosis was the 

largest for the shortness of breath category 
with 28 different diagnoses made within 
a week. The 10 most common diagnoses 
made up only 76.1% of all diagnoses made, 
showing the other 23.9% were made across 
the other 18 diagnoses. Fifteen of those 18 
were made up of only one patient. 

The fourth most common presenting 
symptom was fi nger pain (n=69, 3.5%). This 
is unsurprising as Middlemore Hospital is 
the location for Auckland’s regional plastic 
reconstructive and hand surgery service, 
and therefore receives referrals from the 
entire Auckland region including Auckland 
City and North Shore Hospitals. The most 
common age group was the 18–34 age group 
(n=20, 29%), which was also unsurprising 
given that this group of males often work 
in industries which involve machinery and 
hand tools with a high chance of injuries 
to the hand. There were 26 different fi nal 
diagnoses made, 13 of which had only one 
patient. 92.8% of the presentations included 
trauma, but only 31.9% of cases had a 
fracture diagnosis (data not shown).

Collapse was the fi fth most common 
presenting complaint across the week (n=59, 
3.0%). This presentation was seen most 
often in the over 65-year-old age group 
(n=37, 62.7%), with no patient under 13 
seen with this presentation at all. The top 
four diagnoses were all minor (vasovagal 
syncope, unknown cause, mechanical and 
postural hypotension) and made up 62.7% 
of all cases. However, the rarer causes were 
severe diagnoses, including cardiovas-
cular accident, myocardial infarction and 
arrhythmias which can be fatal if missed, 
again highlighting the need for a broad diag-
nostic approach.

The 25 most common diagnoses made 
across the week are shown in Table 12. 
Viral illness (n=84, 4.3%), pneumonia (n=83, 
4.3%) and laceration/incised wound (NB: 
both lacerations and incised wounds were 
grouped together and unable to be separated 
due to coding methodology) (n=75, 3.8%) 
were the three most common diagnoses. The 
inclusion of many respiratory conditions in 
the top 10 was expected given the audit took 
place in the middle of winter. We classifi ed 
severity of all diagnoses made based on past 
medicolegal protection case reports. Only 
2 of the top 25 diagnoses, pneumonia and 
STEMI/Non-STEMI, could be classifi ed as 
severe and life-threatening. Eleven of the 
top 25 were classifi ed as medium, which 
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refl ected that these diagnoses sometimes 
caused morbidity and occasionally mortality, 
but also could have limited symptomatology 
and be self-limiting if a milder exposure.

The remaining 12 were classifi ed as mild, 
which was defi ned as a diagnosis in which 
no cause was found, never caused death, 
rarely caused signifi cant morbidity and 
was often self-limiting. Almost half of the 
top 25 diseases diagnosed at the emergency 
department fell into this category. 

Junior doctors and students doing ED 
at Middlemore can expect to see a lot of 
patients on their rotations, as this hospital 
currently has the highest volumes of 
patients attending across Australasia 
with over 400 patients presenting daily.4 
This analysis shows that for the wide 
range of presenting complaints that they 
will be exposed to, a large proportion of 
patients are ultimately diagnosed with 
mild conditions; however, there is a signif-
icant requirement for a broad diagnostic 
approach by all clinicians so that severe 
conditions are not missed. 

Some data is missing from our analysis 
which would be useful to include in future 
audits. Examples are; whether a patient was 
admitted to a specialty or not, and the total 
time that the patient spent in the emer-
gency department (although captured in 
the Patient Management System (PMS), they 
were not recorded in this audit). These vari-
ables would be useful information to obtain, 
to see how many admissions were due to 
non-severe conditions, and whether severe 
diagnoses were seen quicker than those with 
milder conditions. The former could suggest 
how often other factors play a part in the 
decision to admit a patient or not, and the 
latter could look at the effi  ciency and effec-
tiveness of the department to give timely 
care. The next stage could be to analyse a 
much larger dataset from one or more years, 
to understand whether the audit refl ected 
the usual presentation and disease pattern. 
With the increase in access to big data, 
improved data recording and the ability to 
run computer programmes over large and 
complex data sets, a further analysis would 
be very doable, and the authors are keen to 
do this in the near future. 

Moreover, this was a retrospective study 
and we did not follow up any of the admis-
sions from the week to see if they were 
re-admitted later in the year; there was the 

chance that some patients had an alternative 
more severe diagnosis made subsequently 
after evolution of their pathology, but were 
missed from this analysis.

Our audit, alongside any additional infor-
mation from future audits, does allow for 
tailoring of service delivery at CMDHB, 
perhaps by optimising appropriate use of 
general practitioners and alternative urgent 
care clinics. However, this information 
needs to be analysed with caution as doctors 
at such services have limited investigations 
at their disposal and severe conditions were 
only ruled out in this study with the benefi t 
of hindsight. There are also complex socio-
economic factors which should also be taken 
into account when considering why patients 
present to the emergency department.

We analysed four fi nal diagnoses, to see 
whether specifi c markers were present or 
absent. Only 11% and 26.5% of patients with 
a diagnosis of pneumonia (n=83) had a CRP 
greater than 50, or an objective fever above 
37.9°C respectively on their admission. 
This was 11.4% and 8.6% respectively for 
patients with a diagnosis of urinary tract 
infection (n=35). Only 1 of 28 cases of cellu-
litis had a documented fever above 37.9°C 
on their admission (3.6%), and 3 of 19 cases 
of renal colic did not show microscopic 
haematuria (15.8%). The former fi ndings are 
important for medical students and junior 
doctors when assessing patients acutely; 
the absence of a documented fever, raised 
CRP or both, does not rule out signifi cant 
infection. The fi nding of 15% of confi rmed 
renal colic cases not having microscopic 
haematuria is consistent with the literature 
on the sensitivity of this fi nding.5

The results of this audit show the most 
common presenting complaints, with 
respective age brackets and breadth of 
fi nal diagnosis, for patients presenting to 
Middlemore Hospital from 1 to 7 August 
2016. Specifi c analysis of common diagnoses 
show that not all signs and symptoms are 
required for diagnosis. This information 
can be used to educate medical students 
and resident medical offi  cers, prepare them 
for placements and remind them of the 
importance of a broad diagnostic approach. 
It will also contribute to understanding 
the case-mix within the Middlemore emer-
gency department to allow for tailoring of 
service delivery, effective patient fl ows and 
enhancement of positive patient outcomes.
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Indoor allergen exposure in 
primary school classrooms 

in New Zealand
Rob Siebers, Bernadette Jones, Lauren Bailey, Daniel Aldridge, 

Jessica Draper, Tristram Ingham

Exposure to indoor allergens in the do-
mestic environment is a risk factor for 
the severity of respiratory symptoms 

in sensitised children.1 Numerous studies 
worldwide have characterised domestic 
indoor allergen levels, predominantly aller-
gens from house dust mites and domestic 
animals (cat, dog). Although children spend 
prolonged periods of their time in the do-
mestic environment, they also spend a large 
percentage of time in the school or daycare 
environment where they potentially are 
further exposed to indoor allergens.

A number of studies have characterised 
school or daycare indoor allergens around 
the world; however, most of these studies 
have been performed in the US and Scandi-
navian countries with varying results.2 For 
instance, in the US house dust mite allergen 
levels in schools have generally been much 
lower compared to the domestic envi-
ronment while levels of mouse allergens 
have been at levels associated with respi-
ratory symptoms in those sensitised to 
these allergens.

Levels of house dust mite allergens in New 
Zealand are regarded as some of the highest 

in the world3 and high cat ownership has 
been associated with high cat allergen 
levels in both the home environment and in 
schools.4,5 To date there is however limited 
information on allergen levels in schools 
and daycare centres in New Zealand. One 
study determined cat allergen levels in 
primary schools,5 while another study deter-
mined house dust mite, and cat and dog 
allergen levels in daycare centres.6 These 
studies showed that some indoor allergen 
levels in these environments could poten-
tially be problematic for sensitised children.

To our knowledge no studies have deter-
mined house dust mite allergens in primary 
schools in New Zealand. We thus undertook 
a study to determine these levels along 
with an array of other common allergens 
found domestically. We included cat, dog 
and cockroach allergens in our analyses 
plus allergens from peanut, horse and 
cow. Peanut and horse allergens have been 
demonstrated in the school environment,7,8 
but to our knowledge, no studies have 
reported on cow allergen in the school 
environment.

ABSTRACT
AIM: Indoor allergens exposure is a risk factor for respiratory symptoms in sensitised children. There is 
limited data on indoor allergen exposures in New Zealand schools. 

METHODS: Vacuumed floor dust samples were collected from 136 classrooms in 12 primary schools and 
analysed for allergens from the house dust mite Dermatophagoides pteronyssinus (Der p 1), cat dander (Fel 
d 1), cockroach (Bla g 2), cow dander (Bos d 2), horse dander (Equ c 4) and peanut (Ara h 2) by ELISA. 

RESULTS: House dust mite, cat, cockroach, cow and horse allergens were detected in 96.4%, 100%, 2.2%, 
27.0% and 59.9% respectively in the classrooms dust samples. Thirty-one (22.6%) classrooms had Fel d 1 
levels of >8.0µg/g while none had Der p 1 levels of >10.0µg/g. Only one classroom had detectable levels of 
peanut allergen. 

CONCLUSIONS: House dust mite allergen levels were low in New Zealand classrooms while about a quarter 
of classrooms had cat allergen levels that may be associated with respiratory symptoms. 
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Methods
Dust samples were collected from all class-

rooms (total 136, range: 7–19 per school) 
from 12 primary schools in Wellington (n=7) 
and Whanganui (n=5) in New Zealand. A 
1M2 central area in each classroom was 
vacuumed using a Hitachi CV-2800 vacuum 
cleaner for one minute and dust captured 
through a small furniture head into a 25µm 
pore-sized nylon mesh bag as previously 
described.9 The furniture head was cleaned 
between each classroom dust sample 
collection to avoid cross contamination. All 
classrooms were carpeted.

Details were recorded for each school, 
including building age, cleaning frequency 
and mode of cleaning of classrooms, main 
ventilation, fl oor covering of classrooms and 
visible presence of moulds or mouldy smell.

100mg aliquots of the dust samples were 
extracted with 1.0ml of phosphate-buffered 
saline containing 0.02% Tween-20 for 
one hour at room temperature. After 
centrifugation for 10 minutes at 4,000rpm 
supernatants were removed and the 
aliquots stored at -20oC prior to allergens 
quantifi cation.

Allergens from the house dust mite 
Dermatophagoides pteronyssinus (Der p 1), 
cat dander (Fel d 1), cockroach (Bla g 2), cow 
dander (Bos d 2), horse dander (Equ c 4) and 
peanut (Ara h 2) were quantitated in the 
dust extracts by double monoclonal/poly-
clonal antibody ELISA by commercial kit 
sets (Indoor Biotechnologies, USA) according 
to the manufacturer’s instructions.

Allergen results were expressed in µg/g 
(U/g for Equ c 4). Undetectable levels 
were assigned one half of the lower limit 
of detection. As allergen levels were not 
normally distributed, results were log 
transformed and results are presented 
as geometric means with 95% confi dence 
intervals. 

The Northern A Health and Disability 
Ethics Committee approved the study 
(reference: 16/NTA/118). Principals of the 
schools gave written informed consent for 
the study.

Results
House dust mite, cat, cow and horse 

allergens were detected in 96.4%, 100%, 
27.0% and 59.9% respectively in the class-
rooms dust samples. Geometric mean levels 
with 95% confi dence intervals and range 
of values are shown in Table 1. Thirty-one 
out of 137 (22.6%) classrooms had Fel d 1 
levels of >8.0µg/g, levels of which that have 
been demonstrated to be associated with 
symptoms in cat allergen sensitised asth-
matics. None of the dust samples had levels 
of Der p 1 >10.0µg/g, also known to asso-
ciated with symptoms in house dust mite 
sensitised asthmatics. 

Thirty-seven classrooms (27.0%) had 
detectable levels of cow dander allergen, 
while 82 (59.9%) classrooms had detectable 
horse dander allergen. Their geometric mean 
levels with 95% confi dence intervals and 
range of values are also shown in Table 1.

Only one classroom had a barely 
detectable, but very low level of the peanut 
allergen Ara h 2 (0.54μg/g), while three class-
rooms had barely detectable but also very 
low levels of the cockroach allergen Bla g 2.

Discussion
In our study we detected the presence 

of the house dust mite allergen, Der p 1 
in virtually all carpeted classrooms. Der 
p 1 is the major group 1 allergen from the 
house dust mite Dermatophagoides pteron-
yssinus which is the dominant house dust 
mite in New Zealand.10 However, the levels 
found were quite low compared to domestic 
dwellings where previously in Wellington 
a geometric mean level of 40.0μg/g (95% 
CI: 31.9–50.2) was found in 78 carpeted 

Table 1: Levels of indoor allergens in 136 classrooms.

Allergen Geometric mean (95% CI) Range of levels

Der p 1µg/g 0.65 (0.50–0.84) 0.02–8.87

Fel d 1µg/g 3.55 (3.04–4.15) 0.29–22.06

Bos d 2µg/g 0.006 (0.005–0.008) 0.002–0.058

Equ c 4U/g 0.004 (0.003–0.005) 0.001–0.226
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living rooms.11 Der p 1 levels of >10μg/g can 
induce respiratory symptoms in subjects 
sensitised to Dermatophagoides pteronys-
sinus, but in our study, all classroom had Der 
p 1 levels below 10μg/g. Therefore, at least 
in the schools studied, the levels we found 
are unlikely to be problematic to sensitised 
children. The reason why Der p 1 levels 
are quite low in classrooms compared to 
domestic dwelling in New Zealand is likely 
due to the rigorous cleaning regime in these 
schools. All school vacuumed the classrooms 
on a daily basis (Monday to Friday). In a 
pilot study we have previously shown a 
mean reduction of 48.0% in Der p 1 levels 
after daily vacuuming for fi ve weeks, with 
levels increasing back to base line levels 
fi ve weeks after cessation of daily vacuum 
cleaning.12 Similarly, daily vacuuming of 
mattresses for eight weeks showed a mean 
% reduction of 85.1% of house dust mite 
allergens (Der p 1 + Der f 1).13

The cat allergen, Fel d 1, is readily 
distributed in the environment due to its 
aerodynamic properties and also due to 
transfer from clothing. In the only study 
of Fel d 1 in classrooms in New Zealand, 
Patchett et al, a geometric mean level of 
2.61μg/g was found in 11 primary school 
classrooms,5 a level similar to our results 
(3.55μg/g). In our study we found that 
about a quarter of classrooms had Fel d 1 
levels of >8.0μg/g, levels of which can cause 
respiratory symptoms in those sensitised 
to this allergen. Recently, Stelmach et al 
showed that exposure to cat allergens 
in schools can also increase the risk of 
exercise-induced bronchoconstriction in 
children not sensitised to cat allergen.14 
Patchett et al also found that seven out of the 
11 classrooms studied also had Fel d 1 levels 
of >8.0μg/g.5 Those authors also studied 
Fel d 1 levels on clothing from the children 
attending those classrooms and found a 
strong relation between clothing levels 
and classroom levels and concluded that 
the classroom Fel d 1 levels were primarily 
due to transfer from the pupils clothing. 
They also found that carpeted classrooms 
had signifi cantly higher levels of Fel d 1 
compared to smooth fl ooring and advised, 
that in order to reduce classroom exposure 
to Fel d 1, schools should look at the option 
to remove carpets from their classrooms. 

Until recently it has been assumed that 
exposure to horse allergen predominantly 
occurs in areas where there is high horse 
ownership. However, lately horse allergen 
has also been detected in classrooms with 
no immediate proximity to horse environ-
ments. In a study in Sweden, horse allergen 
was detected in classrooms and levels were 
higher if pupils had regular horse contact 
out of school.15 In another study allergen 
levels were compared between Korean and 
Swedish primary schools.16 Horse allergen 
was also quantitated and only one out of 68 
classrooms in Korea had detectable horse 
allergen, while most of the Swedish schools 
had detectable horse allergen. The authors 
suggested this difference was due to high 
recreational contact to horses in Sweden, 
compared to virtually no contact in Korea. 
In our study we detected horse allergen in 
nearly two thirds of classrooms, albeit at 
very low levels. No comparison between 
published levels with ours was possible 
given the differences in analytical tech-
niques and dust collection techniques.

To our knowledge, there are no published 
studies on cow dander allergens in class-
rooms. In our study we detected the cow 
dander allergen in about a quarter of class-
rooms, albeit in low levels. Bos d 2 levels 
have been detected in domestic home. In a 
study from the US, Williams et al measured 
Bos d 2 in domestic homes without resident 
dairy workers or cows on the property, and 
in commercial dairy facilities.17 Bos d 2 was 
detected in 46–80% of homes dependent on 
their proximity to the dairy facilities with a 
concentration gradient extending as much 
as 4.8km away. Bos d 2 levels in our study 
were much lower than in the US study, most 
likely due to a greater distance from dairy 
facilities, although we did not specifi cally 
collect that information.

Exposure to peanut allergen can cause 
severe and life-threatening allergic reactions 
in subjects sensitised to this allergen. Pea nut 
allergens have been detected in domestic 
dwellings where levels are generally 
determined by means of hand transfer 
after exposure to peanut products.18 One 
study determined peanut allergen levels in 
schools.7 Wipe samples were taken from 
school cafeteria tables and desks and the 
peanut allergen Ara h 1 was undetectable, 
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thus these surfaces were unlikely to be a 
signifi cant exposure source. The authors 
also showed that careful cleaning of surfaces 
with common household cleaning products 
or water removed peanut allergen from arti-
fi cially contaminated surfaces. In our study 
we quantitated the peanut Ara h 2 allergen 
in settled dust samples from carpeted fl oors 
where levels of allergens can potentially 
increase over time. We were pleased to fi nd 
that only one out of 137 classrooms studied 
showed a measurable Ara h 2 level, but at 
just above the detection limit. Most schools 
in New Zealand advise parents to avoid 
peanut products in their children’s school 
lunches. We believe adherence to this advice 
plus frequent classroom vacuuming has 
resulted in the virtual absence of peanut 
allergen exposure in our study.

Only three classrooms had detectable but 
low levels of the cockroach allergen Bla g 2. 
We previously found low levels of cockroach 
allergen in New Zealand childcare centres.6 
Overseas studies, predominantly from the 
US, have also shown that levels of cock-
roach allergens are very low in classrooms 
compared to the domestic environment19 
while high cockroach allergens have been 
found in low-income urban cities.20

A limitation of our study is that we 
only studied 12 primary schools in two 
geographical regions in New Zealand, and 
only sampled dust from carpeted fl oors. 
Other school studies have sampled from 
other areas, such as desk tops, or utilised air 
sampling which may be more representative 
of airway exposure.

Our study has shown that house dust 
mite allergens are low in New Zealand 
classrooms as opposed to the domestic 
environment. Although we detected Der p 
1 in nearly all classrooms studied, none of 
the levels were >10μg/g, a level associated 
with respiratory symptoms in house dust 
mite sensitised subjects.21 The cat allergen 
Fel d 1 was detected in all classrooms with 
about a quarter of classrooms having Fel d 1 

levels of >8.0μg/g, levels of which can cause 
respiratory symptoms in those sensitised 
to this allergen. We were able to detect 
horse and cow allergens in a number of 
classrooms; however, the levels were low 
and unlikely to be problematic for those 
sensitised to these allergens. Similarly, only 
one and three classrooms respectively had 
detectable but low levels of peanut and cock-
roach allergens. We believe that the cleaning 
practices adopted by the schools, mainly 
daily vacuum cleaning, were responsible 
for the much lower levels of allergens in the 
classrooms compared to what is found in the 
domestic environment. 

Conclusions
The main signifi cant fi nding of our study 

was the presence of high levels of cat 
allergen in classrooms in primary schools, 
which is potentially a major exposure 
risk for children already sensitised to this 
allergen. These levels of cat allergen are 
most likely due to passive transfer from 
children’s clothing who have a cat at home 
as there generally are no cats on school 
premises. However, noting the high preva-
lence of atopy and asthma in New Zealand, 
the signifi cant morbidity these conditions 
impose on children and their families, 
along with the impact on childhood educa-
tional outcomes, pragmatic consideration 
should be given to minimising allergen 
exposure in school environments. Given the 
evidence that smooth fl oorings have signifi -
cantly lower cat allergen levels compared 
to carpeted fl oorings, and as all the school 
classrooms in our study were carpeted, 
our recommendation to schools to reduce 
cat allergen exposure would be to replace 
carpets with smooth fl ooring at their earliest 
convenience. However, intervention studies 
are required to demonstrate the benefi ts of 
replacing carpets with smooth fl ooring in 
terms of health outcomes. Further research 
is needed to assess any direct causative 
impact of the levels of cat allergen in school 
classrooms on respiratory symptoms.

ARTICLE



46 NZMJ 17 May 2019, Vol 132 No 1495
ISSN 1175-8716                 © NZMA
www.nzma.org.nz/journal

Competing interests:
All authors report grants from Health Research Council of New Zealand during the conduct 

of the study.
Author information:

Rob Siebers, Research Associate Professor, Department of Medicine, University of Otago, 
Wellington; Bernadette Jones, Research Fellow, Department of Medicine, University of Otago, 

Wellington; Lauren Bailey, Assistant Research Fellow, Department of Medicine, University 
of Otago, Wellington; Daniel Aldridge, Assistant Research Fellow, Department of Medicine, 

University of Otago, Wellington; Jessica Draper, Assistant Research Fellow, Department 
of Medicine, University of Otago, Wellington; Tristram Ingham, Senior Research Fellow, 

Department of Medicine, University of Otago, Wellington.
Corresponding author: 

Associate Professor Rob Siebers, Department of Medicine, Wellington School of Medicine 
and Health Sciences, University of Otago, Wellington 6242. 

rob.siebers@otago.ac.nz
URL:

http://www.nzma.org.nz/journal/read-the-journal/all-issues/2010-2019/2019/vol-132-no-1495-
17-may-2019/7883

1. Custovic A. To what extent 
is allergen exposure a risk 
factor for the development 
of allergic disease? Clin Exp 
Allergy. 2015; 45:54–62.

2. Tranter DC. Indoor 
allergens in settled 
school dust: a review 
of fi ndings. Clin Exp 
Allergy 2005; 35:126–36.

3. Wickens K, Siebers R, Ellis 
I, et al. Determinants of 
house dust mite allergen 
in homes in Wellington, 
New Zealand. Clin Exp 
Allergy. 1997; 27:1077–85.

4. Sawyer G, Kemp T, Shaw 
R, et al. Biologic pollution 
in infant bedding in New 
Zealand: high allergen 
exposure during a vulner-
able period. J Allergy Clin 
Immunol. 1998; 102:765–70.

5. Patchett K, Lewis S, Crane 
J, Fitzharris P. Cat allergen 
(Del d 1) levels on school 
children’s clothing and 
in primary school class-
rooms in Wellington, New 
Zealand. J Allergy Clin 
Immunol. 1997; 100:755–9.

6. Oldfi eld K, Siebers R, 
Crane J. Endotoxin and 
indoor allergen levels in 
kindergartens and daycare 

centres in Wellington, 
New Zealand. N Z Med J. 
2007; 120(1248):U2400.

7. Perry TT, Conover-Walk-
er MK, Pomés A, et al. 
Distribution of peanut 
allergen in the envi-
ronment. J Allergy Clin 
Immunol. 2004; 113:973–6.

8. Liccardi G, Emenius G, 
Merritt AS, et al. Direct 
and indirect exposure 
to horse: risk for sensi-
tisation and asthma. 
Curr Allergy Asthma 
Rep. 2012; 12:429–37.

9. Loan R, Siebers R, Fitzhar-
ris P, Crane J. House 
dust-mite allergen and cat 
allergen variability within 
carpeted living room fl oors 
in domestic dwellings. 
Indoor Air. 2003; 13:92–5.

10. Cornere BM. House dust 
mites: a national survey. 
N Z Med J 1972; 76:270–1.

11. Wickens K, Mason K, 
Fitzharris P, et al. The 
importance of housing 
characteristics in deter-
mining Der p 1 levels in 
carpets in New Zealand 
homes. Clin Exp Allergy. 
2001; 31:827–35.

12. Adilah N, Fitzharris P, 
Crane J, Siebers R. The 
effect of frequent vacuum 
cleaning on the house dust 
mite allergen, Der p 1 in 
carpets: a pilot study. N Z 
Med J. 1997; 110:438–9.

13. Wu FF, Wu MW, Pierse N, 
et al. Daily vacuuming of 
mattresses signifi cantly 
reduces house dust mite 
allergens, bacterial endo-
toxin, and fungal β-glucan. 
J Asthma. 2012; 49:139–43.

14. Stelmach I, Cichalewski 
L, Majak P, et al. School 
environmental factors 
are predictive for exer-
cise-induced symptoms 
in children. Respir Med. 
2016; 112:25–30.

15. Merritt AS, Emenius 
G, Elfman L, Smedje G. 
Measurement of horse 
allergen (Equ cx) in 
schools. ISRN Allergy. 
2012; 2011:574258.

16. Kim JL, Elfman L, Norbäck 
D. Respiratory symptoms, 
asthma and allergen levels 
in schools – comparison 
between Korea and 
Sweden. Indoor Air. 2007; 
17:122–9.

REFERENCES:

ARTICLE



47 NZMJ 17 May 2019, Vol 132 No 1495
ISSN 1175-8716                 © NZMA
www.nzma.org.nz/journal

17. Williams DA, McCormack 
MC, Matsui EC, et al. Cow 
allergen (Bos d2) and 
endotoxin concentrations 
are higher in the settled 
dust of homes proximate to 
industrial-scale dairy oper-
ations. J Expo Sci Environ 
Epidemiol. 2016; 26:42–7.

18. Brough HA, Santos AF, 
Makinson K, et al. Peanut 
protein in household dust 
is related to household 

peanut consumption and 
is biologically active. J 
Allergy Clin Immunol. 
2013; 132:630–8.

19. Tranter DC, Wobbema AT, 
Norlien K, Dorschner DF. 
Indoor allergens in Minne-
sota schools and child care 
centers. J Occup Environ 
Hyg. 2009; 6:582–91.

20. Chew GL. Assessment 
of environmental cock-

roach allergen exposure. 
Curr Allergy Asthma 
Rep. 2012; 12:456–64.

21. Platts-Mills TA, Sporik RB, 
Wheatley LM, Heymann 
PW. Is there a dose 
response relationship 
between exposure to 
indoor allergens and 
symptoms of asthma? J 
Allergy Clin Immunol. 
1995; 96:435–40.

ARTICLE



48 NZMJ 17 May 2019, Vol 132 No 1495
ISSN 1175-8716                 © NZMA
www.nzma.org.nz/journal

Dispensing of medication 
for alcohol use disorder; 
an examination of large 

databases in a New Zealand 
context

Ben Beaglehole, James Foulds, Roger T Mulder, Joseph M Boden

The established pharmacological treat-
ments for alcohol use disorder are 
disulfi ram, naltrexone and acampro-

sate.1–3 In New Zealand, only disulfi ram and 
naltrexone are in receipt of a medsafe indi-
cation for alcohol use disorder. Disulfi ram is 
fully subsidised without restriction whereas 
the initial use of naltrexone requires approv-
al by a clinician in a specialist addiction ser-
vice. While other medications (topiramate,4 
baclofen5 and gabapentin6) show promise 
for alcohol use disorder, their current use in 
New Zealand appears minimal.7

The role of antidepressants for alcohol use 
disorder is limited. Torrens et al8 completed 

a meta-analysis evaluating the effi  cacy of 
antidepressants for the treatment of alcohol 
use disorder in the absence of comorbid 
depression and did not report a signifi cant 
effect of treatment on alcohol use. For 
patients with comorbid alcohol dependence 
and depression, the evidence for antide-
pressants reducing alcohol use is mixed. 
Torrens et al8 did not report signifi cant 
effects on alcohol use outcomes whereas a 
recent Cochrane review evaluating anti-
depressants for people with co-occurring 
depression and alcohol dependence 
reported low-quality evidence supporting 
the use of antidepressants for some alcohol 

ABSTRACT
AIM: To report dispensing of disulfiram, naltrexone, antidepressants and quetiapine for New Zealanders 
diagnosed with alcohol use disorder. 

METHOD: The Pharmaceutical Collection is the national dispensing database for medications in New 
Zealand. PRIMHD is the national mental health and addiction service database. Dispensing data was 
extracted from the Pharmaceutical Collection and merged with diagnostic data from PRIMHD to report 
pharmacological treatment of alcohol use disorders in New Zealand. 

RESULTS: In 2014, there were 5,004 individuals diagnosed with an alcohol use disorder by mental health 
and addiction services. Four hundred and eighty-nine individuals also received a major depressive disorder 
diagnosis. 2.1% of the group with alcohol use disorder were dispensed disulfiram and 0.7% were dispensed 
naltrexone. Treatment with antidepressants (12.7%) and quetiapine (5.6%) was more common. In the group 
with comorbid alcohol use disorder and depression, 2% were dispensed disulfiram, 0.2% were dispensed 
naltrexone, 27.4% were dispensed antidepressants and 11.2% were dispensed quetiapine. 

CONCLUSION: Overall rates of dispensing were relatively low. Antidepressants followed by quetiapine 
were the most common treatments. In contrast, disulfiram and naltrexone were only used for a minority 
of clients. This suggests inadequate and poorly targeted pharmacological treatments are used for the 
treatment of alcohol use disorders in New Zealand.
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use outcomes.9 It is important to note that 
the effectiveness of antidepressants for 
improving mood in patients with comorbid 
alcohol dependence and depression is also 
limited. Foulds et al10 reported that large 
improvements in depressive symptoms 
occur with the commencement of treatment 
but additional effects of antidepressants 
over placebo are small even if depression 
is thought to be independent from alcohol 
use.10 The literature on comorbid anxiety 
disorders and alcohol use draws similar 
conclusions. A Cochrane review evaluating 
pharmacotherapy for anxiety and comorbid 
alcohol use disorders concluded that there 
was a small amount of evidence for the 
effi  cacy of medications (primarily SSRIs) in 
reducing anxiety but this was limited and 
of very low quality.11 In the same review, 
there was no evidence that alcohol use was 
responsive to medication.11 

Antipsychotics have also been evaluated 
for the treatment of alcohol use disorder. A 
systematic review and meta-analysis by Kishi 
et al reported that antipsychotics, including 
quetiapine did not improve abstinence or 
reduce drinking or craving in patients with 
primary alcohol dependence.12 Despite this, 
surveys that evaluate prescribing of anti-
psychotic medication report that off-label 
prescribing of antipsychotic medication 
(often quetiapine) is relatively common 
for alcohol use disorders.13 This is despite 
concerns that quetiapine is misused and 
associated with rising community level harm 
through abuse and overdose14 as well as the 
metabolic syndrome.15

Large databases have burgeoning uses in 
healthcare and research. One such appli-
cation is the use of dispensing databases to 
evaluate the extent and appropriateness of 
treatment for health conditions. In the US, 
prescriptions for acamprosate grew heavily 
following its introduction to the market 
in 2005 but the absence of diagnostic data 
meant that other prescribing for alcohol 
dependence could not be characterised.16 
In Australasia, high rates of antidepressant 
and antipsychotic (predominantly queti-
apine) prescribing have been reported in 
clinical fi le reviews and surveys of patients 
attending treatment settings for addiction.7,17 
In one setting,7 diagnostic data was also 
available suggesting that 77.5% of patients 
attending residential treatment also had 

a comorbid psychiatric disorder (predom-
inately unipolar depression or anxiety 
disorders). These studies used self-report 
to provide a snapshot of medication use for 
patients undergoing addiction treatment. 
The advantage of dispensing databases over 
self-report to estimate medication use is that 
they provide an accurate measure of medica-
tions dispensed to consumers and are likely 
to provide a more reliable record of medi-
cation consumption over time. In this study 
our goal is to report dispensing of disulfi ram, 
naltrexone, antidepressants and queti-
apine for patients diagnosed with alcohol 
use disorder through the use of dispensing 
data. We also wish to compare any fi ndings 
with the evidence base of pharmacological 
treatment for alcohol use disorder to high-
light key issues and make recommendations.

Methods
The Pharmaceutical Collection is a data 

warehouse containing the vast majority of 
dispensing data in New Zealand. Dispensing 
information for all prescriptions for 
disulfi ram, naltrexone, the class of anti-
depressants, and quetiapine presented in 
New Zealand between 1 January 2014 and 
31 December 2014 was extracted from the 
Pharmaceutical Collection. We chose these 
medications for two reasons: fi rstly; to 
explore the use of medsafe-indicated medica-
tions for alcohol use disorder and secondly; 
to consider the extent of antidepressant and 
quetiapine prescribing given the concerns 
about limited effi  cacy and widespread use 
described in the introduction. Dispensing 
data were provided with a unique iden-
tifi er and demographic variables (age, sex, 
ethnicity and deprivation index).18 

PRIMHD is the national information 
collection service for the Ministry of Health, 
New Zealand. The PRIMHD dataset records 
service activity and outcomes data for all 
health consumers who receive treatment 
from public sector secondary care and 
non-governmental organisation mental 
health and addiction services.19 PRIMHD 
data includes the principal diagnosis for 
those attending secondary care services. 
A principal diagnosis is required to be 
submitted to PRIMHD within 91 days of 
face-to-face activity. More than one prin-
cipal diagnosis can be submitted for an 
episode of care although this is not typical 
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and for this sample, a comorbid diagnosis is 
likely to represent a second episode of care. 
Diagnostic data were extracted from the 
PRIMHD database for the same study period 
(1 January 2014 and 31 December 2014). All 
clients with current diagnoses of alcohol 
use disorder (encompassing DSM-IV and 
ICD-10-AM coded Alcohol Abuse and Alcohol 
Dependence) and DSM-IV and ICD-10-AM 
coded major depression disorder were iden-
tifi ed through the use of the same unique 
identifi er provided for the Pharmaceutical 
Collection extraction. 

Data were provided by the Ministry of 
Health, New Zealand and were analysed 
using SAS version [9.4]. Data from the 
Pharmaceutical Collection and PRIMHD 
were merged through the use of the unique 
identifi er. This meant that dispensing data 
were extracted for the group with a diag-
nosis of alcohol use disorder (in the absence 
and presence of a comorbid diagnosis of 
depression). Descriptive analysis was then 
used to characterise the demographics and 
dispensing data for this sample.

Ethics approval for this project was 
granted by the Human Research Ethics 
Committee of the University of Otago 
(approval ID HD16/003).

Results
In 2014, there were 5,004 individuals 

given a diagnosis of alcohol use disorder and 

6,959 individuals were given a diagnosis of 
depression. Four hundred and eighty-nine 
individuals received a diagnosis of both 
depression and alcohol use disorder during 
the study period.

Demographic data were only available 
from the Pharmaceutical Collection. This 
means demographic data is reported for 
the 1,422 individuals who were diagnosed 
with alcohol use disorder and for whom 
dispensing data was available. The mean 
age of the cohort was 52.2 years. 64.9% of 
the sample were female. The majority were 
of European ethnicity (85.1%), 10.3% were of 
Māori ethnicity, 4.2% were of Asian ethnicity 
and 2.6% identifi ed as Pacifi ka. 

Table 1 reports dispensing data for the 
group with alcohol use disorder and for 
the sub-group who received a principal 
diagnosis for alcohol use disorder and 
depression in 2014.

For the group with alcohol use disorder, 
antidepressants were the most commonly 
dispensed medication (12.7%) followed by 
quetiapine (5.6%). Only a minority received 
treatment with disulfi ram or naltrexone. 
The group with comorbid alcohol use 
disorder and depression were dispensed 
antidepressants and quetiapine at a higher 
rate (27.4% and 11.2% respectively) but 
disulfi ram and naltrexone were again only 
dispensed to a minority.

Table 1: Dispensing for alcohol use disorder.

Alcohol use disorder (n) 5,004

Dispensed disulfiram (%) 103 (2.1%)

Dispensed naltrexone (%) 35 (0.7%)

Dispensed antidepressant (%) 636 (12.7%)

Dispensed quetiapine (%) 278 (5.6%)

Alcohol use disorder and depression (n) 489 

Dispensed disulfiram (%) 10 (2.0%)

Dispensed naltrexone (%) 1 (0.2%)

Dispensed antidepressant (%) 134 (27.4%)

Dispensed quetiapine (%) 55 (11.2%)
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Discussion
Pharmacological treatments for patients 

with alcohol use disorder in a public sector 
secondary care sample of New Zealanders 
consists largely of antidepressants and to a 
lesser degree, quetiapine. A small proportion 
of our sample were dispensed disulfi ram 
and even fewer received naltrexone. For 
the sub-group with comorbid alcohol use 
disorder and depression, antidepressants 
and quetiapine remained the most frequent 
treatments, and dispensing of disulfi ram 
and naltrexone occurred for less than 3% of 
the sample.

These fi ndings have two main implica-
tions. Firstly, the majority of the sample 
are either not receiving pharmacological 
treatment for alcohol use disorder or are 
receiving treatment for which the evidence 
base is limited. Although it is likely that 
some of the cohort have secondary diag-
noses of depression and anxiety made 
in primary care, antidepressants and 
quetiapine do not appear effi  cacious for 
those with alcohol use disorders without 
comorbid depression and there is only 
limited evidence supporting their use in 
the presence of comorbid depression and 
anxiety. Secondly, only a minority of the 
sample with alcohol use disorder received 
treatment specifi cally targeting their alcohol 
use. Although these treatments only confer 
modest benefi ts, the evidence base suggests 
that these are better trialed than antidepres-
sants alone.

Rates of dispensing were lower than 
surveys assessing medication use among 
patients attending addiction treatment 
settings.7,17 This discrepancy may highlight 
the key distinction between reported medi-
cation use and medication use measured by 
dispensing databases, which is more likely to 
refl ect the actual health behavior of indi-
viduals. Other factors for the apparently low 
dispensing rates are less clear. It is possible 
that this group attending secondary care 
services may have other barriers to receiving 
pharmacological care such as the relative 
lack of medical staff in addiction services or 
lack of confi dence in the role of pharmaco-
therapy by prescribers for this group.

An unexpected fi nding was the demo-
graphic breakdown of those with alcohol 
use disorder who were also dispensed medi-
cation. The gender mix was characterised 

by a greater proportion of females. This is 
at odds with epidemiological surveys that 
report substance use disorder to be more 
common found among males.20 However, 
studies that report dispensing according 
to gender typically fi nd that women are 
substantially over-represented in dispensing 
databases.21,22 These studies attributed their 
fi ndings to differences in health seeking 
behavior between genders and prescribing 
practices of clinicians. If our fi nding is 
replicated, there are implications for the 
understanding of how people of different 
gender access and comply with pharmaco-
logical treatments for addiction. 

Our data cannot tell us why prescribers 
chose antidepressants and quetiapine 
over addiction-focused pharmacotherapy. 
In part, this may relate to lack of infor-
mation about relative effi  cacy of different 
treatment options for prescribers. It may 
also be that the qualitative experience of 
alcohol use disorder causes individuals 
to seek medications that they believe will 
better alleviate distress over addiction-fo-
cused alternatives even when evidence does 
not support this approach.

Limitations
The Pharmaceutical Collection is a 

comprehensive national dispensing 
database capturing the vast majority of 
prescriptions dispensed in New Zealand. 
Acamprosate is an exception as it does 
not receive a government subsidy for 
use in New Zealand. This means that 
any dispensing of acamprosate is unable 
to be measured by the Pharmaceutical 
Collection. This limits the degree to which 
our dispensing data can be generalised to 
countries in which acamprosate is available 
although it seems unlikely that the broad 
prescribing trends described in this study 
will be affected by this limitation. 

The PRIMHD dataset was used to provide 
diagnostic information. The Ministry of 
Health, New Zealand acknowledge that 
the PRIMHD dataset is incomplete for two 
reasons: individuals who have received an 
episode of care but are not given a diagnosis 
and individuals who are given non-specifi c 
diagnoses that do not accurately refl ect 
their clinical issues.23 The Ministry of Health 
also advise that principal diagnoses are 
more likely to be given for longer episodes 
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of care. As a consequence, our sample will 
not include all patient with alcohol use 
disorder who attended specialty services in 
2014 but nonetheless refl ects a large scale, 
real world sample of patients attending 
secondary services for inpatient or outpa-
tient treatment of alcohol use disorder. 
The PRIMHD dataset did not provide 
demographic data. These means we were 
only able to characterise the sub-sample 
that were also dispensed medication. We 
would have liked to explore whether the 
male:female discrepancy was also present in 
the overall sample but due to this limitation 
in the dataset we were unable to examine 
this possibility further. We consider that 
these limitations in the PRIMHD dataset 
mean that absolute rates of dispensing 
should not be presumed from our study but 
that the prescribing trends remain valid and 
deserving of consideration.

In summary, we report evidence that in 
New Zealand, pharmacological treatment 
for patients with a diagnosis of alcohol use 
disorder largely consists of treatment with 
antidepressants and quetiapine and that 
alcohol use disorder-focused treatment with 
disulfi ram and naltrexone is limited. We 
highlight this fi nding because treatment 
with antidepressants and quetiapine for 
alcohol use disorder is largely ineffective 
despite taking precedence over specifi c 
addiction-focused pharmacotherapy. 
We recognise that prescribing habits are 
complex and arise in the context of interac-
tions between the scientifi c literature, and 
patient and prescriber preference. However, 
we suggest that current treatments for 
alcohol use disorder are not optimal and 
that outcomes could be improved with 
better adherence to the clinical trial 
evidence base. 
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Reducing days of alcohol 
use improves lifestyle and 
wellbeing: an analysis of 
outcomes data from New 
Zealand adult community 

alcohol and other drug 
services

Jennifer Lai, Paul Hanton, Angela Jury, Charito Tuason

In New Zealand, one in fi ve adults have 
potentially hazardous drinking patterns.1 
The Health Promotion Agency recom-

mends no more than 15 standard drinks per 
week among men, and 10 for women, with 
at least two alcohol-free days per week (see 
www.alcohol.org.nz). Alcohol is a contrib-
uting risk factor for physical and mental 
health problems,2 problems with work and 
social relationships,2 and is related to at 
least one-third of police recorded offences.3 
The estimated social costs of hazardous 

alcohol use in New Zealand was NZD$146 
million in 2005/06.4

In 2017, New Zealand’s community alcohol 
and other drug (AOD) services provided 
treatment for 2,786 adults where alcohol 
was recorded as the main substance of 
concern at treatment start.5 These people 
represent more than half (56%) of adults 
accessing community AOD services. 
AOD services offer a range of treatment 
approaches for individuals and groups, such 
as counselling, motivational interviewing, 

ABSTRACT 
AIMS: The study examined the impact of alcohol use on lifestyle and wellbeing among adults accessing 
New Zealand community alcohol and other drug (AOD) services, and practice implications.

METHODS: Routinely collected Alcohol and Drug Outcome Measure (ADOM) data for individuals at both 
treatment start and treatment end was analysed. Hierarchical multiple regression analyses examined the 
independent impact of changes in days of alcohol use on weekly lifestyle and wellbeing issues. Analyses 
controlled for sociodemographic variables and other substances used. 

RESULTS: In total, 598 people reported alcohol as their main substance of concern. The largest improvements 
in lifestyle and wellbeing were observed for mental health, social relationships and physical health. Change 
in days of alcohol use significantly contributed to the prediction of change in lifestyle and wellbeing issues 
experienced (model R2=20%, adjusted R2=19%, p<.001). Results were similar for amount and total volume.

CONCLUSIONS: Reduced alcohol use positively impacts on people’s lifestyle and wellbeing. Findings have 
implications for increasing awareness of the benefits for people’s lives, even small reductions in alcohol use. 
The need to strengthen routine ADOM collection in AOD services is highlighted, as well as the availability of 
vocational rehabilitation to support people’s wellbeing.

ARTICLE



55 NZMJ 17 May 2019, Vol 132 No 1495
ISSN 1175-8716                 © NZMA
www.nzma.org.nz/journal

psychosocial education and groupwork. 
Evidence suggests New Zealand community 
AOD services are having a moderate-to-large 
effect on reducing days of alcohol use among 
people with alcohol as their main substance 
of concern.5 To further understand the 
impact of AOD services on people’s lives, the 
literature suggests  wellbeing and quality 
of life are important factors to consider 
alongside measures of alcohol use.6,7 

Recovery is self-defi ned by a person and 
may take into account the overall reduction 
in alcohol use or alcohol-free days, as well as 
physical and emotional wellbeing, having a 
stable and secure place to live, meaningful 
social relationships and daily activities.8 
People who experience alcohol use problems 
often report lower quality of life, and both 
issues can signifi cantly improve after AOD 
treatment.6,7 This relationship between 
quality of life and alcohol use may depend 
in part on sociodemographic factors, such as 
age, gender and socioeconomic status.6,7 To 
date, the association between reduced days 
of alcohol consumption and quality of life 
among people accessing AOD services has 
not been examined in New Zealand.

Against this background, the study’s aims 
were to examine the impact of reducing 
days of alcohol use on lifestyle and well-
being among adults accessing community 
AOD services in New Zealand and practice 
implications. The specifi c objectives were to 
examine the (i) correlation between days of 
alcohol use and weekly lifestyle and well-
being issues and (ii) variance explained 
between days of alcohol use and weekly life-
style and wellbeing issues while adjusting 
for covariate factors. Based on previous 
quality of life research, it was hypothesised 
that reduced days of alcohol use would be 
associated with an improvement in lifestyle 
and wellbeing.6,7 This could have potential 
implications for practice approaches within 
AOD services and people accessing services.

Methods
Data collection

This study was based on routinely 
collected Alcohol and Drug Outcome 
Measure (ADOM) data from New Zealand 
adult community AOD services for 
people who completed treatment in 2017. 
Community AOD services are mandated to 

submit ADOM outcomes data, service activity 
and sociodemographic information into the 
Programme for the Integration of Mental 
Health Data (PRIMHD, see www.health.govt.
nz). This includes Ministry of Health funded 
non-government organisation (NGO) and 
district health board (DHB) services. 

Data was extracted from PRIMHD on 10 
October 2018, and includes information 
collected from individuals at both treatment 
start (new episode of care) and treatment 
end (completion of an episode of care) as 
refl ected in report building rules (see www.
tepou.co.nz). The study sample was based 
on adults accessing AOD services who 
reported alcohol as their main substance 
of concern at the start of their treatment, 
including people not currently consuming 
alcohol. One DHB was excluded from the 
analysis as they did not collect ADOM data 
during this period. 

Measures
Days of alcohol use

The ADOM is a self-rated tool comprised 
of three distinct sections: (i) alcohol and 
drug use; (ii) lifestyle and wellbeing; and 
(iii) recovery, which is available at www.
tepou.co.nz. Section 1 (alcohol and drug 
use) has been shown to have good test-
retest reliability, concurrent validity and 
sensitivity of change.9 For example, days 
and amount of alcohol use have excellent 
concurrent validity with Degree of Drug 
use Index (DDI) and Timeline Follow Back 
(TLFB). Section 2 (lifestyle and wellbeing) 
has adequate psychometric properties.10 
Practitioners facilitate a collaborative 
process of working through the ADOM with 
people accessing services.

At treatment start and treatment end 
people were asked about their days of 
alcohol use in ADOM Section 1: In the past 
four weeks how many days did you drink 
alcohol? Days of alcohol use at treatment 
end was subtracted from treatment start 
(T0treatment start–T1treatment end). Positive change 
scores refl ect a reduction in days of alcohol 
use.

Weekly lifestyle and wellbeing 
problems

The total number of self-reported weekly 
lifestyle and wellbeing problems experi-
enced were based on responses to seven 
questions contained in ADOM Section 2. 
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These questions collected information 
about problems experienced over the past 
four weeks in relation to physical health, 
mental health, social relationships, partici-
pation in work or other activities, housing, 
and involvement in criminal activity. For 
example, people were asked: “How often has 
your general mental health caused problems 
in your daily life?”. Engagement in work, 
study and caregiving activities was also 
examined and reverse scored. The number 
of lifestyle and wellbeing issues experienced 
weekly at treatment end was subtracted 
from treatment start so positive change 
scores refl ect a reduction in issues. 

Covariates
Change in the total number of other 

substances used between treatment start 
and end was based on self-reported use of 
cannabis, amphetamine-type stimulants, 
opioids, sedatives/tranquilisers and any 
other drugs, as captured in ADOM Section 1. 

The sociodemographic factors examined 
included age (years), gender (female/male) 
and ethnicity (Māori/non-Māori).

Statistical methods
The data was screened prior to analysis 

and six outliers were deleted based on 
z-scores and residual analysis. This included 
three people who reportedly consumed 
alcohol every day at treatment end, but little 
or none at treatment start.

In the fi rst stage of the analysis, descriptive 
statistics and bivariate correlations between 
variables were examined. In the second 
stage of the analysis, a hierarchical multiple 
regression analysis was undertaken to 
examine the independent effect of alcohol 
consumption on lifestyle and wellbeing. 
Step 1 of the hierarchical model included 
the sociodemographic covariates, Step 2 the 
number of other substances used, and Step 3 
days of alcohol use. 

Analyses were undertaken using Stata 
Version 15 (StataCorp, College Station, Texas, 
US) using all available data. Ethical approval 
was not required for routinely collected 
de-identifi ed data.

Results
Descriptive statistics

 In total, 598 adults aged 18 years and over 
who accessed community AOD services with 

alcohol as their main substance of concern 
were included in the sample with ADOM 
collections at both treatment start and 
treatment end. Three-quarters of partici-
pants were seen in NGOs. Two-thirds (66%) 
were male and the mean age was 40 years 
(SD=12.82, range 18 to 82 years). Māori 
people refl ected 36% of the sample (Table 
1). The average duration between treatment 
start and treatment end (an episode of care) 
was 20 weeks (M=139.92 days, SD=130.11, 
range 28 to 769 days). 

At treatment end, the proportion of 
people with zero days of alcohol use more 
than doubled compared to treatment start 
(44% and 21% respectively) (Table 2). On 
average, days of alcohol use reduced by 
fi ve days (M=5.35, SD=8.56). The number of 
other substances used also reduced (M=0.13, 
SD=0.52). These results refl ect a reduction in 
alcohol and drug use during treatment.

Table 1: Sociodemographic characteristics of the 
sample (N=598).

Variable Number Percent (%)

Ethnicity

Māori 218 36.45

Non-Māori 380 63.55

Sex

Male 394 65.89

Female 204 34.11

Age (years)

18–24 71 11.87

25–44 299 50.00

45–64 209 34.95

65+ 19 3.18

Table 2: Days of alcohol use at treatment start and 
treatment end (N=598).

Days of alcohol 
use

Treatment 
start 

Treatment 
end

0 days 21% 44%

1–10 days 45% 47%

11–20 days 19% 6%

21+ days 15% 3%
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At treatment start, the most common 
lifestyle and wellbeing issues related to 
mental health (39%), physical health (34%) 
and engagement in work (32%) (Table 3). 
At treatment end, issues related to mental 
health, physical health and social relation-
ships showed the most improvement. On 
average, the number of weekly lifestyle 
and wellbeing issues experienced during 
treatment reduced by about one (M=0.85 
SD=1.55).

Bivariate analyses
Correlations between the change in the 

number of lifestyle and wellbeing problems 
experienced and independent variables 
ranged from -0.01 to 0.44. There was a signif-
icant positive relationship between change 
in both days of alcohol use and lifestyle 
and wellbeing issues experienced (r=0.44, 
p<.001). The relationship between changes 
in the number of other substances used and 

lifestyle and wellbeing issues experienced 
was also signifi cant (r=0.18, p<.001). 

Hierarchical multiple regression 
analysis

Table 4 presents results from the hierar-
chical multiple regression model. The R2 
for the regression model was signifi cantly 
different from zero, F(5, 587) = 29.43, p<.001. 
Change in days of alcohol use signifi cantly 
contributed to the prediction of  change in 
lifestyle and wellbeing issues experienced, 
explaining an additional 16% of the vari-
ability over and above other covariates in 
the model. Altogether, 20% (19% adjusted) 
of the variability of change in lifestyle and 
wellbeing issues experienced was explained 
by variables in the model, indicating a good 
model fi t. The change in wellbeing asso-
ciated with change in days of alcohol use is 
illustrated in Figure 1. 

Table 3: Weekly lifestyle and wellbeing issues experienced at treatment start and treatment end (N=598).

Lifestyle and wellbeing issue Treatment start Treatment end Di� erence (start–end)

Physical health 34% 18% 16%

Mental health 39% 16% 23%

Social relationships 28% 9% 19%

Work or other activities 22% 8% 14%

Not engaged in work (weekly) 32% 27% 5%

Housing 7% 4% 3%

Criminal or illegal activity 7% 2% 5%

Table 4: Summary of the hierarchical multiple regression analysis for variables predicting change in 
the number of weekly lifestyle and wellbeing issues experienced (N=593).

Step 1 Step 2 Step 3

B β B β B β

Māori -0.03 -0.00 -0.06 -0.02 0.08 0.03

Male/female -0.14 -0.04 -0.14 -0.04 -0.07 -0.02

Age 0.00 0.03 0.01 0.05 -0.00 -0.00

Change in:

no. other substances 0.55 0.18*** 0.30 0.10**

days of alcohol use 0.08 0.42***

R2 0.00 0.04*** 0.20***

Adjusted R2 0.19***

Note. *** = p<.001, ** = p<.01.
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Figure 1: Predicted change in lifestyle and wellbeing based on change in the number of alcohol-free 
days between treatment start and treatment end among adults accessing community alcohol and other 
drug services, N=593.

Sensitivity analyses
Sensitivity analyses indicated the results 

were similar for Māori and non-Māori. 
Other change measures of alcohol use 
examined did not signifi cantly alter the 
pattern of results, including change in the 
number of standard drinks consumed on 
a typical drinking day (adjusted R2=0.13), 
total volume consumed per week (amount 

x days; adjusted R2=0.17) and categori-
sation (increased alcohol use, no change in 
alcohol use, 1–10 days reduction, 11+ days 
reduction) (adjusted R2=0.18). Figures 2–4 
illustrate the predicted change in wellbeing 
based on the change in these variables. 
When the 124 people with zero alcohol 
consumption at treatment start were 
excluded from the analysis, similar results 
were found.

Figure 2: Predicted change in lifestyle and wellbeing based on change in standard drinks consumed on 
a typical drinking day between treatment start and treatment end among adults accessing community 
alcohol and other drug services, N=577.
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Discussion
This study examined the association 

between changes in days of alcohol use and 
changes in the number of weekly lifestyle 
and wellbeing issues experienced. Findings 
indicate a reduction in days of alcohol use 
signifi cantly contributed to the prediction 
of positive changes in lifestyle and well-
being issues experienced. Similar results 
were found when other measures of alcohol 
use were examined (eg, amount consumed 

on a typical drinking day and total volume 
per week). Overall, greater reductions in 
alcohol use were associated with larger 
improvements in lifestyle and wellbeing. 
This relationship remained signifi cant even 
when sociodemographic factors and the 
use of other substances were controlled for. 
Results also suggest the benefi ts of treatment 
on lifestyle and wellbeing are similar for 
Māori and non-Māori, males and females, 
and different age groups.

Figure 3: Predicted change in lifestyle and wellbeing based on change in total alcohol volume con-
sumed each week (days x amount) between treatment start and treatment end among adults accessing 
community alcohol and other drug services, N=575.

Figure 4: Predicted change in lifestyle and wellbeing based on categorised change in alcohol days 
between treatment start and treatment end among adults accessing community alcohol and other drug 
services, N=593.
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The largest improvements in lifestyle and 
wellbeing were observed for mental health, 
social relationships and physical health. 
These fi ndings support the hypothesis and 
are in line with systematic reviews showing 
these quality of life domains improve 
following AOD treatment.11, 12 Moreover, 
previous research using the Treatment 
Outcomes Profi le, an outcome measure 
which informed development of the 
ADOM, reported similar fi ndings.11 While 
the design of the study cannot determine 
the direction of the relationship between 
change in alcohol use and change in well-
being, evidence suggests the relationship 
between alcohol and lifestyle and well-
being is likely to refl ect the causal effect of 
reducing alcohol consumption, rather than 
vice versa.12 

Mental health
People’s self-rated general mental health 

showed substantial improvements asso-
ciated with a reduction in days of alcohol 
use. Despite the large improvement, mental 
health remained an issue for one in six 
people (16%) at treatment end. People who 
have been diagnosed with mental health 
problems, such as an anxiety disorder or 
psychosis, may require additional support 
to improve their quality of life.13 This may 
partly refl ect childhood trauma, which is 
common among people  with substance use 
disorders.14 Te Rau Hinengaro indicates 
around 15% of people with substance use 
disorders utilise mental health specialist 
services each year.15 Workforce knowledge 
and skills in co-existing problems, trau-
ma-informed care, making referrals to 
mental health services, and working in 
multidisciplinary teams is required to 
further support people’s long-term well-
being goals.16

Social relationships 
People accessing AOD services self-re-

ported fewer problems or arguments 
with friends and family associated with 
reduced alcohol use. Previous research 
shows a reduction in the prevalence of 
intimate partner violence after substance 
use treatment.17 For Māori people accessing 
services, improvements in social relation-
ships are especially important. Māori people 
who perceive greater whānau wellbeing 
are more likely to report higher life satis-
faction and a greater ability to cope with 

everyday stress.18 This fi nding supports the 
strong emphasis on family inclusive practice 
among AOD services.19 

Physical health
Improvements in general physical health 

were associated with reduced days of 
alcohol use. This may refl ect a reduced risk 
of alcohol-related injuries,20 short-term 
effects such as fatigue and headaches,21 and 
improvements in nutritional intake.22 It may 
also refl ect an increased ability to engage in 
and adhere to treatment for physical health 
conditions once alcohol consumption has 
reduced. The physical health of people who 
experience mental health and addiction 
issues is increasingly a priority among 
health services.23 Further improvement in 
physical health will require greater access to 
primary care, routine screening and moni-
toring for health problems, peer support and 
integration of wellness programmes into 
AOD services.23 

Engagement in employment and 
education

A small positive change for people’s 
engagement in work, study or caregiving 
activities was found to be associated with 
a reduction in alcohol use. At treatment 
end, around one in four people continued 
to experience weekly problems engaging 
in work, study or caregiving activities. 
Employment and other meaningful activ-
ities provide people with a sense of purpose 
and motivation.24 Similarly, Best et al (2013) 
found engagement in meaningful activities, 
such as education or employment, were 
associated with better quality of life among 
people undergoing AOD treatment.25 It is 
important AOD services are able to support 
people to “stay at, return to and remain in 
work” (p. 6).26 Further improving outcomes 
for people accessing AOD services who 
want to engage in work or education will 
require a strengthened focus on integrating 
evidence-based employment support, such 
as Individual Placement and Support (IPS) 
programmes.24,26 

Clinical implications
 Findings have implications for AOD prac-

titioners and services. As described above, 
AOD services and people accessing these 
services would benefi t from strengthened 
workforce knowledge and skills in co-ex-
isting problems, and integration of 
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evidence-based wellness programmes and 
employment support. In addition, having 
a better understanding of how reducing 
alcohol use can impact on people’s live will 
help inform approaches used to support 
people accessing AOD services. Findings 
also support the continued use of ADOM 
to routinely measure people’s outcomes in 
community AOD services. 

Approaches to supporting people in 
reducing alcohol use

Increasing people’s number of alcohol-free 
days may be an important part of any 
treatment approach and should at least be an 
adjunct to messages about harm reduction or 
abstinence. Having a better understanding 
of the exponential change in lifestyle and 
wellbeing may potentially lead to a modifi ed 
approach that primarily emphasises the 
benefi ts of reducing the days of alcohol use 
alongside the other key approaches. 

At a service level, it is important AOD 
services ensure people accessing services 
are aware of the lifestyle and wellbeing 
benefi ts of reducing alcohol use. Results 
indicate that even a one-day reduction in 
alcohol use can support small improvements 
in people’s wellbeing. These fi ndings provide 
a positive message for some people where 
abstinence or cessation seems too ‘big’ 
to achieve or their goal is to reduce their 
overall alcohol consumption. This infor-
mation will enable people accessing services 
to make informed choices about their 
wellbeing goals and preferred approach to 
reducing alcohol use, such as goals towards 
reducing days of alcohol use or abstinence.27 
Further investigation is required in devel-
oping and evaluating pilot treatment or 
support programmes that focus on thera-
peutic goals aimed at a reduction in days of 
alcohol use. 

The utilisation of ADOM in AOD 
services

Providing feedback is an important part 
of engagement between people accessing 
services and practitioners, and has been 
shown to improve treatment effectiveness.28 
Feedback about improvements in life-
style and wellbeing areas shows people 
the wider benefi ts of reducing alcohol use, 

especially for mental health, social rela-
tionships and physical health outcomes. 
Outcomes information refl ecting positive 
changes and recovery strengths can instil 
hope and optimism about the future. These 
research fi ndings can instil hope for both 
people accessing services and practitioners 
that even small reductions in alcohol use 
may contribute to positive outcomes. This 
is important as hope can potentially lead to 
further improvements in people’s perceived 
quality of life.29 People entering services 
would also benefi t from these positive 
messages, which could usefully be dissem-
inated to different groups and reinforced 
through various media tools. People with 
lived experience who work in the sector 
(peer workforce) could also usefully share 
this message with people accessing services.

For people who are yet to make substantial 
improvements, individual feedback using 
outcome tools like the ADOM enables 
people accessing services and practitioners 
to review wellbeing goals and care plans 
together.28 Outcomes information can also 
usefully inform service delivery and ensures 
that continuous quality improvement is 
informed by the needs of people accessing 
these services. 

Limitations
While results show the positive impact 

of reduced alcohol consumption on life-
style and wellbeing, the fi ndings are based 
on the small amount of individual data 
currently available. That is, not all people 
entering and leaving services currently 
have ADOM collections recorded. Improved 
ADOM collection in routine practice is 
required by both NGO and DHB services, as 
collections were under-represented based 
on service access.5 

The study’s results were based on people 
who completed treatment and may not 
necessarily apply or generalise to others. It 
is possible outcomes for people who did not 
complete treatment differ or other factors 
are important. Except for the greater like-
lihood of being younger, an analysis of the 
characteristics of people (eg, substance use, 
wellbeing and sociodemographic charac-
teristics) at treatment start who did not 
complete treatment were similar to those 
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included in this study (as well as people with 
missing treatment start or end data, and 
those still in treatment). 

The study did not intend to examine 
the optimal type or length of treatment. 
Different treatments may lead to different 
outcomes. Future research should also take 
into account socioeconomic status,7 satis-
faction with services11 and the long-term 
maintenance of wellbeing,10,11 which have 
been related to alcohol consumption and 
quality of life in previous studies. 

It is likely the impact of reduced alcohol 
consumption on wellbeing has been under-
estimated in the current study given the use 
of the brief ADOM tool which was designed 
for clinical rather than research purposes. 
Future research should consider using more 
comprehensive wellbeing measures. 

Finally, while it is assumed that reduced 
alcohol consumption has impacted on well-
being, it is also possible that treatment has 
directly targeted several areas of functioning 
alongside alcohol use.

Conclusion
Findings indicate a reduction in alcohol 

use has a positive impact on lifestyle and 
wellbeing among people accessing New 
Zealand’s adult community AOD services. 
This highlights the usefulness of current 
local initiatives that emphasise the impor-
tance of responding to co-existing mental 
health problems, whānau engagement and 
improving the physical health for people 
who experience addiction issues. However, 
fi ndings indicate a need to improve support 
for people to gain or stay in employment 
and education. Results also have implica-
tions for approaches and advice provided 
within AOD services and primary care about 
reducing alcohol use. The study is also in 
line with the fi ndings of He Ara Oranga: 
Report of the Government Inquiry into Mental 
Health and Addiction,30 which emphasises 
the importance of considering people’s well-
being and the need for holistic approaches 
to help restore and maintain this. 
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Developing New Zealand’s 
medical workforce: realising 
the potential of longitudinal 

career tracking
Phillippa Poole, Tim J Wilkinson, Warwick Bagg, Janis Freegard, 

Fiona Hyland, Emmanuel Jo, Bridget Kool, Eva Roberts, Joy Rudland, 
Bruce Smith, Antonia Verstappen, for the NZ MSOD Steering Group 

Almost all students who enter med-
ical school go on to practise medi-
cine. Their education and training 

is expensive both to the taxpayer and to 
individual students, requiring input from 
multiple stakeholders including communi-
ties, universities, hospitals, general practic-
es, the Medical Council of New Zealand and 
postgraduate colleges. These stakeholders 
reasonably expect a medical workforce to 
address health needs. For decades, New 
Zealand has been heavily reliant on Inter-
national Medical Graduates (IMGs) to fi ll 
shortages especially in general practice 
and psychiatry, or in rural areas.1–3 As a 
result, over 40% of  New Zealand’s current 
medical workforce received their medical 
degree overseas. In the 2016 New Zealand 
workforce survey, general practitioners 
comprised around 33% of the workforce 
and psychiatrists, 6.5%.3  To meet future 
primary care demands created by an ageing 
population with more chronic or complex 
disease, along with a preference for reduced 
hours of work by doctors, it is estimated 
that the proportion of general practitioners 
needs to be higher.1 In response to current 

and anticipated workforce shortages and 
to reduce reliance on IMGs, the Govern-
ment has recently increased New Zealand’s 
medical student numbers.4Medical schools 
have a key role in identifying students with 
favourable attributes and providing them 
with formative undergraduate experiences 
as important fi rst steps in workforce devel-
opment.5 The resulting graduate cohorts 
must be disposed towards the full range of 
vocational scopes.2 However, evidence for 
what infl uences career choice at the under-
graduate stage is relatively limited. 

It is well-established that students from 
rural backgrounds are more than twice 
as likely as other students to enter rural 
practice.6 This was the rationale for the 
establishment of dedicated rural admission 
pathways at the Universities of Auckland 
and Otago in 2003. Furthermore, rural 
placements during medical programmes 
increase the likelihood of practising in rural 
locations in the longer term, over and above 
background.7–9 Again, both schools provide 
these experiences for all students. Moreover, 
there are long-standing equity pathways 
for admission of students who are Māori or 

ABSTRACT 
For over a decade, the Medical Schools Outcomes Database and Longitudinal Tracking Project (MSOD) 
has collected data from medical students in Australia and New Zealand. This project aims to explore how 
individual student background or attributes might interact with curriculum or early postgraduate training 
to a� ect eventual career choice and location. In New Zealand, over 4,000 students have voluntarily 
provided information at various time points, and the project is at a stage where some firm conclusions 
are starting to be drawn. This paper presents the background to the project along with some early results 
and future directions.
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with Pacifi c ancestry. Proportions of these 
students in recent medical classes now 
approximate those in the general popu-
lation. International evidence suggests these 
students may be more likely to choose to 
work in underserved areas.10 Women are 
more likely than men to work in careers 
with more ‘predictable’ work patterns such 
as general practice, or in work environ-
ments which are perceived as more fl exible 
or family-friendly.11–15 

The context and mission of the medical 
school itself may affect how curriculum 
resources are allocated, as well as what 
types of students might apply or be selected. 
A common assumption is that spending 
more time in a specifi c medical school 
attachment may result in greater interest in 
a particular specialty. Yet, are people who 
have experiences in a particular specialty 
more interested in that specialty because of 
that experience (causation), or because they 
were already interested and that’s why they 
elected to get more experience in it (asso-
ciation)? Might there be serendipity such 
as being exposed to role models at crucial 
times? The quality of that experience or role 
models may be infl uential, but this might 
be positive or negative.16,17 Furthermore, 
media portrayal and the attitudes of family 
and friends may infl uence early career 
decisions.18  How a medical school articu-
lates with postgraduate training may be 
important in maintaining pathways to 
specifi c careers.19 

Collecting prospective data from medical 
students and early postgraduate doctors 
enables the exploration of how individual 
student background or attributes might 
interact with curriculum or early post-
graduate training to affect eventual career 
choice and location. This information may 
prove useful for regarding the required 
future medical workforce both in terms of 
numbers and in aptitude for the range of 
careers needed.

Existing studies elsewhere
Workforce surveys provide cross-sectional 

information that describe the demography 
and distribution of the medical workforce 
at one time point. When conducted itera-
tively, trends or areas of current or future 
shortages may be signalled. These data might 
be useful in arguing for more training places, 
but are of limited value in clarifying factors 

infl uencing medical workforce development. 
For example, a study in the UK showed 
the proportion of graduates indicating an 
interest in general practice ranged from 11% 
at Oxford to 33% at Birmingham2 but the 
factors driving this were not clear. 

Prospective longitudinal tracking helps an 
understanding of how the medical workforce 
develops and factors affecting career choices, 
particularly if the experiences and types of 
training gained over time are captured. For 
example, since 1972, careers of graduates 
from a rural medical school in Pennsylvania 
have been tracked.21 Over 45% of medical 
students who had all three characteristics 
of a rural background, intention to practice 
rurally, and intention to practice in family 
medicine eventually worked in a rural area.22 
Furthermore, 70% of those who entered 
rural practice soon after medical school were 
still there two or three decades later.23 

Longitudinal studies in the UK have 
clarifi ed the predictive ability of a range 
of selection tools and career intentions 
through medical training.24–27 Intentions at 
one year post-graduation (PGY1) matched 
eventual career for just over half of doctors, 
while over 80% of intentions at PGY5 were 
realised.25 Closer matches were seen in 
some specialties, such as surgery, or when 
doctors were more defi nite about their 
intentions early on. General practice was the 
destination of about half of those who had 
initially embarked on a hospital specialty but 
who subsequently changed their minds.27 

The Medical Schools Outcomes 
Database and Longitudinal 
Tracking Project (MSOD) 

In the early 2000s, the Deans of medical 
schools in Australia and New Zealand 
embarked on an ambitious project to 
explore how individual student back-
ground or attributes might interact with 
curriculum or early postgraduate training 
to impact on eventual career choice and 
location. In Australia, a driver was to 
justify Commonwealth investment in rural 
clinical schools in terms of rural work-
force enhancement. The Medical Schools 
Outcomes Database and Longitudinal 
Tracking Project (MSOD) emerged as the 
world’s fi rst bi-national medical work-
force study aiming to track students from 
all Australian and New Zealand medical 
schools from selection, through their 
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medical school programme, into post-
graduate training, and thence practice.28,29 
The MSOD project secretariat was housed 
in Sydney, with funding from the Australian 
government and the Medical Deans.

The original MSOD design invited 
students to participate in a Commencing 
Medical Students Questionnaire (CMSQ) at 
entry, an exit questionnaire (EQ) at gradu-
ation, followed by further surveys at PGY 
1, 3, 5 and 8. In order to distil curriculum 
effect from student factors, it was deemed 
important to understand levels of interest 
in various disciplines at entry into medical 
school. This was to be supplemented by 
medical school data on aspects of the 
curriculum experienced by each partic-
ipant. There was thought to be suffi  cient 
diversity among the 23 Australasian medical 
programmes to provide insights into the 
effect of different curriculum factors and 
environments as predictors of career paths.

The MSOD project began enrolling 
participants in Australia in 2005, with the 
University of Otago following from 2007 and 
the University of Auckland from 2012. For 
Auckland medical students, MSOD super-
seded a career tracking project involving all 
health professional students underway since 
2006. Since 2012, the NZ MSOD Steering 
Group has coordinated the efforts of the two 
New Zealand medical schools, supported 
by funding from Health Workforce New 
Zealand (HWNZ) plus in-kind support from 
both universities. The project is covered 
by ethics approvals from the respective 
medical schools, with datasets housed 
securely but accessible to researchers 
following established protocols. 

In 2014, the MSOD project in Australia 
changed considerably in scope for reasons 
including a change of funder. There is now a 
single survey of fi nal year students with the 
dataset being stored and managed by the 
Australian Institute of Health and Welfare 
on behalf of Medical Deans. It is intended 
that data will be linked to information in the 
annual medical workforce survey conducted 
by the national registration body. For now, 
New Zealand continues as a separate but 
linked arm of the MSOD project, collecting 
comprehensive data according to the 
original project method.

The MSOD project has been embraced by 
medical students, schools and other stake-
holders in the medical workforce on both 
sides of the Tasman. To date, the Australian 
dataset contains information on over 32,000 
participants,30 with the New Zealand dataset, 
over 4,000. Response rates in New Zealand 
are over 85% at entry and over 75% at exit, 
giving considerable power to answer work-
force questions. 

Selected early findings from MSOD
The NZ MSOD Steering Group collates 

data and regularly produces reports at a 
national level which are available through 
the MSOD (NZ) website (https://www.otago.
ac.nz/medical-school/undergraduate/
medicine/msod/). 

The demography of recent New Zealand 
medical students is typifi ed by the 
students who completed a CMSQ in 2017 
(response rate 96%). Of these, 59% were 
female and 63% were under 20 years; the 
majority (93%) were New Zealand citizens 
or permanent residents, with 64% of all 
students born in New Zealand. Over a 
quarter of students (26%) considered they 
were from a rural background. Of the 
total, 57% self-identifi ed as New Zealand 
European, 17% as Māori and 7% as Pacifi ca. 
Among those who attended secondary 
school in New Zealand, 43% went to a 
school in the Auckland region. Some of the 
MSOD reports have accumulated data over 
a number of years. Table 1 shows the career 
intentions of respondents who answered 
entry, exit and PGY1 questionnaires in the 
years shown. The top 10 specialties at each 
time point are in bold. It can be seen that 
some specialties hold increased interest 
over time (such as general practice, adult 
medicine, anaesthesia), and some less so 
(such as surgery, paediatrics). 

Based on the same three cohorts, there 
are changes in the distribution of preferred 
location of practice over time (Table 2) with 
fewer preferring practice in a major city and 
more in a regional centre (p<0.00001).

On completing their medical programme, 
students are asked   to rate factors infl uencing 
their choice of specialty on a scale of 1, not 
at all, to 5, a great deal (see Table 3). We have 
not shown the individual data from year to 
year as it is remarkably consistent. As seen in 
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Table 1: Career specialty intentions at three time points: entry to a New Zealand medical programme, 
exit and after PGY1. 

Intended specialty Entry 
Years 2013–2015
N=1,362
(response rate 
92%)

Exit 
Years 2013–2017
N=1,588
(response rate 
78%)

PGY1 
Years 2012–2016
N=978
(response rate 
49%)

Addiction medicine 0.1% 0.3% 0.1%

Adult/internal medicine 5.4% 12.8% 17.2%

Anaesthesia 3.4% 7.5% 7.4%

Dermatology 2.1% 0.9% 1.6%

Emergency medicine 9.3% 6.4% 4.5%

General practice 13.4% 21.9% 20.8%

Indigenous health 0.7% 0.3% n/a

Intensive care medicine 1.0% 1.9% 1.9%

Medical administration 0.3% 0.3% 0.2%

Non-specialist hospital doctor 0.3% 0.2% 0.1%

Obstetrics and gynaecology 4.3% 6.2% 5.8%

Occupational medicine 0.1% 0.1% n/a

Ophthalmology 2.0% 1.6% 1.8%

Oral and maxillofacial surgery 0.3% 0.4% 0.1%

Paediatrics and child health 15.6% 7.6% 7.1%

Pain medicine 0.1% 0.1% n/a

Palliative medicine 0.4% 0.5% 0.5%

Pathology 1.4% 0.6% 1.2%

Psychiatry 4.2% 2.7% 2.5%

Public health medicine 1.6% 0.6% 1.0%

Radiation oncology 0.7% 0.1% n/a

Radiology 1.2% 2.5% 3.3%

Rehabilitation medicine 0.3% 0.1% 0.1%

Rural and remote medicine 0.9% 2.7% 2.2%

Sexual health medicine 0.1% 0.1% 0.2%

Sports and exercise medicine 1.5% 1.5% 0.6%

Surgery 25.8% 20.3% 18.3%

Other 3.5% 0 1.7%

The top 10 specialties at each timepoint are in bold.
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the table, students report the most important 
factors infl uencing their career decisions 
relate to the nature of the work, including 
role models and intellectual content, and 
experiences during medical school. Moder-
ately important are factors around work 
fl exibility, appraisal of own circumstances 
and career prospects. Financial infl uences 
and prestige, along with length of training 
are perceived as relatively unimportant. 

Comparisons between Australian 
and New Zealand medical students

As there are published summaries of 
exit student data in the two countries, it is 
possible to compare student career inten-
tions. Despite differences in the education 
and health systems, there are striking simi-
larities in the career intentions of students. 
Compared with forecast need, there is 
under-interest in general practice and in 

psychiatry, and over-interest in surgery. 
It is encouraging to see interest in rural 
and remote medicine among New Zealand 
students. However, it must be noted that 
fewer than half of graduates are certain of 
their specialty at this stage.      

Longitudinally-linked rural data 
Now that data have been collected at 

various time points for over a decade, it 
is possible to link individual student data 
longitudinally. This allows greater insight 
into whether intentions change, when they 
change, and factors associated with the 
change. Given the concern about the rural 
workforce, these were the fi rst longitu-
dinal research projects undertaken by NZ 
MSOD Steering Group. ‘Rural’ was defi ned 
as an area of 100,000 or fewer; ie, ‘region-
al-rural’.31,32 The studies found that about 
one fi fth of New Zealand medical students 

Table 2: Intended location of practice at three time points: entry to a New Zealand medical programme, 
exit and after PGY1. 

Intended location of practice Entry Exit PGY1 

Major city (>100,000) 69.5% 63.7% 59.2%

Regional city or large town (25,000–100,000) 18.3% 28.6% 32.1%

Town (10,000–24,999) 6.8% 6.1% 6.1%

Small town (<10,000) 5.4% 1.6% 2.5%

Table 3: Factors infl uencing choice of specialty at time of graduation for cohorts for 2013 to 2017 on a scale of 1, not at all, to 5, 
a great deal.

Factor Mean 
score

Factor Mean 
score

Atmosphere/work culture typical of the discipline 4.1 Perceived career advancement prospects 3.1

Interest in helping people 4.0 Availability of a vocational training placement 3.1

Influence of consultants/mentors 3.9 Perceived job security 3.0

Experience of specialty as a medical student 3.9 Opportunity for research and/or teaching 2.8

General medical school experiences 3.8 Geographical location of most preferred specialty 2.7

Intellectual content of the specialty 3.7 Number of years required to complete training 2.7

Self-appraisal of own skills-aptitudes 3.7 Perceived financial prospects 2.4

Opportunity for procedural work 3.7 Perceived prestige of the discipline 2.3

Perceived opportunity to work flexible hours 3.4 Influence of parents/relatives 1.9

Perceived amount of working hours 3.4 Risk of litigation and associated insurance costs 1.9

Types of patients typical of the discipline 3.4 Financial costs of medical school education and/or debt 1.7

Self-appraisal of own domestic circumstances 3.2 Financial costs of vocational training 1.7
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come from a rural background, with most 
being admitted to medical school via a 
dedicated rural entry pathway. A third of all 
students intend to work in a rural setting. 
Half of students changing from a rural to 
urban career intention are rural students 
with these more than offset by urban 
students who switch to a rural intention. 
Rural background and rural intention at 
entry to medical school are each signifi -
cantly associated with a rural intention at 
exit. One fi fth of students have a persistent 
rural career intention at both entry and exit, 
with these students more likely to be female 
(68%), from a rural background (70%), New 
Zealand European (76%) or involved in a 
rural club for at least one year (45%). 

Where to from here? 
The majority of New Zealand students are 

still undecided on career intentions at the 
time of graduation, and for these doctors, it 
will be particularly important to track areas 
of interest in the early postgraduate years. 
These are years in which workplace envi-
ronments, completion for training places 
and changes in personal circumstances such 
as parenting, may become more infl uential. 

The NZ MSOD Steering Group has been 
collecting PGY1, PGY3 and PGY5 responses 
for several years. In 2019, the fi rst PGY8 
responses will be collected, by which stage 
most graduates will have differentiated 
into their chosen specialties. Hopefully the 
results will point to demographic, curricular, 
workplace or socio-political factors 
amenable to change, thus better aligning 
student and graduate intentions with health 
workforce needs. It will also allow explo-
ration of associations with experiences in 
the early postgraduate years, such as the 
new community-based attachments for 
house offi  cers. 

The MSOD Steering Group’s priorities 
are to clarify which, if any, curriculum or 
training experiences infl uence a student 
towards an area of need such as general 
or rural practice. The group recognises the 
need for further work using defi nitions of 
‘rural’ that relate to smaller or more isolated 
areas. On the whole, rural placements 
during medical school are less plentiful, and 
may cost more than those in large urban 
hospitals. Resource-constrained medical 
schools and healthcare providers33 are faced 

Table 4: Career intentions of graduating New Zealand and Australian medical students in 2017.

New Zealand graduates Australian graduates30

Preferred country of future 
practice 

98% in New Zealand 94% in Australia

Preferred region of future 
practice

39% outside major cities 36% outside capital cities

Specialty of future practice
(those above 1% of class) 

Surgery (24%) Adult medicine (19%)

General practice (20%) General practice (17%)

Adult medicine (13%) Surgery (15%)

Anaesthesia (9%) Anaesthesia (11%)

Paediatrics and child health (7.5%) Paediatrics and child health (9%)

Emergency medicine (6.8%) Emergency medicine (9%)

Obstetrics and gynaecology (5.7%) Obstetrics and gynaecology (6%)

Rural and remote medicine (3.6%) Psychiatry (4%)

Psychiatry (2.9%) Intensive care medicine (3%)

Radiology (1.4%) Ophthalmology (2%)

Ophthalmology (1.4%) Radiology (2%)

Sport and exercise medicine (1.4%) Dermatology (1.2%)
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with questions such as: when and for how 
long should the placement occur? Should 
they be repeated? Which students are the 
‘best bet’ in workforce terms to undertake 
extended general practice or rural place-
ments? Another priority workforce to study 
is psychiatry. We also don’t know how 
careers of New Zealand students entering 
via equity or rural origin pathways develop 
and may best be supported. Does the medical 
school experience or the early postgraduate 
experience have more infl uence? The latter 
would guide workforce strategies, as it would 
inform whether any mismatch between 
student intentions and future workforce are 
due to student factors or the work/training 
environment following graduation. 

To this end, the NZ MSOD Steering Group 
recently expanded to include staff from 
the Health Workforce Directorate in the 
Ministry of Health. The group is working 
to link career intention data with actual 
workforce outcomes from the annual prac-
ticing certifi cate data and subsequently the 
annual survey of the New Zealand medical 
workforce. This will allow greater confi -
dence in determining the most important 
career predictors. 

Conclusions 
Longitudinal tracking projects such as 

MSOD take many years to realise their full 
potential.22 They rely on the goodwill and 
trust of students and doctors who complete 
surveys, as well as the support of multiple 
stakeholders. Important considerations 
are consistency of vision, method, relevant 
analyses and reporting. Ongoing resourcing 

is necessary. The MSOD project has been 
underway for over a decade and now has 
large datasets giving signifi cant power to 
provide evidence to various stakeholders. 
Some of the key fi ndings to date are:

• Most New Zealand graduates wish to 
work in New Zealand.

• Rural background is very important in 
rural career intention, justifying the 
rural preferential entry pathways to 
New Zealand medical schools.

• Over time, fewer New Zealand 
students have an urban career 
intention, while rural and remote 
medicine is emerging as a career path. 

• Student perception places the major 
infl uence on career intention as 
‘atmosphere/work culture typical of 
the discipline’. The importance of 
a range of positive undergraduate 
and early postgraduate experiences 
cannot be overstated, especially since 
most students are undecided at gradu-
ation. Specialties fi nding it diffi  cult to 
attract suffi  cient numbers of trainees 
need to address factors that affect 
student choices.

Both medical schools remain strongly 
committed to the MSOD project, and intend 
to continue working with students, the 
Health Workforce Directorate and other 
stakeholders to ensure that the initial 
potential is realised. The NZ MSOD Steering 
Group welcomes feedback as well as collab-
oration with interested parties. Contact may 
be made with the Group through 
msod.project@otago.ac.nz. 
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Ethylene glycol poisoning: 
mind the gap

Joevy Lim, Anna Mearns, Chip Gresham

We report a case of unknown eth-
ylene glycol (EG) ingestion and 
discuss a pitfall from point of care 

(POC) laboratory testing—a falsely reported 
elevated lactate level that potentially de-
layed the diagnosis in a critically ill patient 
with limited medical history. We show how 
this pitfall may be used to potentially iden-
tify EG toxicity. A brief and limited review 
of EG’s mechanism of toxicity, diagnosis and 
treatment is included. 

Case report
A 40-year-old female with no signifi cant 

past medical history presented to our tertiary 
hospital emergency department (ED) via 
ambulance with vague symptoms that 
included a headache and abdominal pain. 
She was accompanied by her two sons. Upon 
arrival, her nursing assessment documented 
a Glasgow Coma Scale (GCS) score of 15, vital 
signs (VS) of: heart rate 110 beats/minute, 
respiratory rate 18 breaths/minute, blood 
pressure 110/79mmHg, temperature 36.4oC, 
oxygenation saturation 91% on room air. 
She reported feeling well the evening prior 
to presentation. She denied any infective 
symptoms and her history had no suggestion 
of trauma. Within the hour of her arrival, 
her GCS score began to decrease, and she 
became unresponsive. Re-assessment noted 
no signifi cant change in her VS, fi nger-stick 
blood glucose of 9.3mmol/L, pupils that were 
equal and reactive and no focal neurology 
or seizure activity. Further collateral history 
from her two children revealed a recent 
marital argument and no background of 
alcohol or recreational drug use.

A venous blood gas (VBG) was obtained 
and analysed in the ED on a point of care 
(POC) analyser. Results were notable for 
a pH of 7.035, anion gap (calculated) of 
31.8 and lactate of >31mmol/L. A full blood 
count showed a white blood cell count of 
14.1x109/L but was otherwise unremarkable. 

Her basic metabolic panel revealed normal 
electrolytes, renal function and a bicar-
bonate of <8mmol/L. Her liver function 
tests were normal. Her ethanol (ETOH) and 
paracetamol levels were negative. An electro-
cardiogram showed a narrow complex sinus 
rhythm with normal QRS and QT intervals. 

Prophylactic antibiotics were admin-
istered and due to a GCS score of 4 and 
severe metabolic derangement, she was 
intubated and hyperventilated. A CT scan 
of her brain showed no acute intracranial 
abnormality. She was admitted to the 
intensive care unit (ICU) for urgent extra-
corporeal purifi cation therapy (ECPT) to 
correct her acidaemia. Further standard 
intensive care continued, including a brief 
period of vasopressor support. 

When further laboratory investigations 
were obtained in the ICU to monitor her 
progress, it was noted that the main labo-
ratory (Roche Cobas c502) lactate was 
signifi cantly lower (12mmol/L) than that 
measured on the POC blood gas machines 
(Radiometer ABL 800 fl ex) in ED and the ICU 
(>31mmol/L). This discovery prompted urine 
microscopy, which confi rmed the presence 
of oxalate crystals. The fi ndings of a serum 
‘lactate gap’ and urinary crystals suggested 
a diagnosis of EG poisoning, which was later 
confi rmed with a positive glycolic acid spot 
test followed by a quantifi ed EG level of 
3473mg/L, after treatment had begun. A labo-
ratory serum osmolality was not obtained.

Treatment was initiated with an ETOH IV 
infusion, thiamine, pyridoxine and ECPT in 
the form of sustained low effi  ciency dialysis 
(SLED) along with standard ICU care. Over 
the next three days, her condition improved 
signifi cantly with a reducing lactate, normal-
isation of serum blood levels, improving 
conscious level and correction of polyuria. 
She was extubated on day three of her ICU 
admission, and she was able to confi rm 
ingestion of EG, in the form of anti-freeze, 
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as a self-harm attempt. She was seen by 
Psychiatry during her admission and was 
assessed to be stable for discharge home on 
day seven of admission. 

Discussion
EG is a colourless, odourless and sweet 

tasting liquid, and while it is most commonly 
used as the active ingredient in anti-freeze, 
it is also found in other domestic and indus-
trial products such as hydraulic brake fl uids, 
paints, detergents and cosmetics. While 
exposures leading to signifi cant morbidity 
or mortality are rare, the National Poisons 
Centre in New Zealand reported 587 inges-
tions (20% paediatric) from 2002 to 2018; 
these varied from splashes to the mouth 
to signifi cant intentional ingestions. Sixty 
percent of all exposures/ingestions were 
referred to an ED (Figure 1).1 

EG is rapidly absorbed after ingestion with 
peak serum levels reached in 1–4 hours. 
It causes dose dependent inebriation very 
similar to ETOH.  EG is metabolised in the 
liver by alcohol dehydrogenase (ADH) to 
form glycoaldehyde which is then further 
metabolised to glycolic acid, glyoxylic acid 

and oxalic acid by aldehyde dehydrogenase 
(Figure 2).2,3 It is these metabolic products 
that are responsible for the severe metabolic 
acidosis (glycolate) and acute kidney injury 
(oxalic acid forming oxalate crystals) that 
occurs with EG toxicity.2

EG poisoning is rare in New Zealand, 
and likely sits low on a differential diag-
nosis. This presents a signifi cant diagnostic 
challenge without a clear history from the 
patient, who may already have an altered 
mental status at the time of presentation. 
Clinical and laboratory fi ndings will vary 
depending on dose and time since ingestion. 
The hallmark laboratory fi nding, though not 
specifi c to EG, is a metabolic acidosis with an 
elevated anion gap; however, if the patient 
presents soon after ingestion, the anion 
gap may be normal with only an elevated 
osmolal gap, due to the presence of external 
solute.2,4 As EG is metabolised to acidic 
metabolites, the anion gap will rise and the 
osmolal gap will fall (Figure 3).2 

The initial POC laboratory results showed 
a metabolic acidosis, elevated anion gap 
with a lactate >31mmol/L. This initially 
clouded our diagnostic picture. When the 

Figure 1: Ethylene glycol exposures reported to the National Poisons Center 2003–Nov 2018. 

Ethylene glycol exposures reported to the National Poisons Centre: 2001–Nov. 2018. Robin Slaughter. The National 
Poisons Centre.1
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Figure 3: Changes in the serum osmolal gap and anion gap with time after ingestion of ethylene glycol.2

Figure 2: Metabolic pathway of ethylene glycol.

Ethelyn Glycol (EG) is metabolised by alcohol dehydrogenase (ADH) to form glycoaldehyde which is then further 
metabolised to glycolic acid, glyoxylic acid and oxalic acid, the metabolic products that are responsible for the 
severe metabolic acidosis and acute kidney injury that occurs with EG toxicity. Antidotes, fomepizole and ethanol, 
both target ADH, competitively inhibiting it, and therefore preventing the formation of toxic metabolites.2

Note: Figure retrieved from http://www.ebmconsult.com 
Used with permission3
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repeat lactate obtained from our main 
hospital laboratory was signifi cantly lower, 
resulting in what is known as a ‘lactate gap’, 
EG moved to the top of our differential, 
and was verifi ed by urine microscopy, 
confi rming the presence of oxalate crystals. 
The ‘lactate gap’ occurs due to the structural 
similarities between lactate and glycolate 
(a metabolite of EG) as both substances 
act as a substrate in the lactate oxidase 
method used by many POC testing devices, 
resulting in an erroneously high lactate 
reading if there is a high blood glycolate 
level, which occurs in EG toxicity.5 So, while 
a falsely elevated lactate level on its own 
may be misleading, detection of a ‘lactate 
gap’ may be used to potentially diagnose 
EG poisoning, especially when an EG test is 
not readily available.5–7 Sending blood to an 
off-site laboratory for an EG level may not 
be feasible given the time critical nature of 
the disease progression and the need for 
timely intervention.

Treatment 
EG is metabolised in the liver by ADH, 

and if this is prevented then EG is excreted 
unchanged by the kidneys; hence the 
mainstay of therapy for EG poisoning is 
prevention of this metabolism.2 This may 
be accomplished in two ways. The fi rst, and 
preferable way, is with intravenous (IV) 
Fomepizole.2,8,9 This FDA-approved drug, 
which does not cause inebriation, inhibits 
ADH, preventing the metabolism of EG to its 
toxic metabolites.8 Fomepizole has recently 
been approved for use in in New Zealand, 
however it is not yet readily available. The 
second line treatment is with ETOH, either 
IV or orally.2,9 ADH has a higher affi  nity 

for ETOH, so when ETOH is available for 
metabolism, this ‘inhibits’ the metabolism of 
EG (and other toxic alcohols). Only pharma-
ceutical grade ETOH should be given IV and 
administered through a central venous line. 
Oral ETOH may be administered as commer-
cially prepared spirits, such as 80 proof 
vodka. Whichever route is chosen, the goal 
is to keep the serum ETOH level >100mg/
dL.2,9 If fomepizole is unavailable and there 
is any delay in IV ETOH administration, oral 
ETOH should be given. ECPT is the defi nitive 
treatment, though this is being used less in 
some cases when early fomepizole adminis-
tration is possible.9 

Conclusion
This report demonstrates a case of 

unknown EG poisoning (at time of the 
original presentation) with an erroneously 
elevated reported lactate level measured 
by a POC blood gas analyser. It should 
serve as a reminder that markedly elevated 
lactate levels from a POC analyser should 
be measured against the hospital laboratory 
analyser, and if a ‘lactate gap’ is noted, espe-
cially in the presence of a metabolic acidosis 
with an elevated anion gap, the possibility of 
ethylene glycol toxicity must be considered 
and treatment initiated early with fome-
pizole, if available, or ETOH, either 
intravenously or orally. Early involvement 
of a clinical toxicologist and/or the National 
Poisons Centre should be considered as well. 

We encourage the readers of this report to 
discuss the concept of the ‘lactate gap’ with 
their hospital’s laboratory director; as labo-
ratory and POC analysers may vary across 
New Zealand.
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Holding a mirror to society? 
Sociodemographic diversity 
within clinical psychology 

training programmes across 
Aotearoa

Damian Scarf, Waikaremoana Waitoki, Joanna Chan, Eileen Britt, 
Linda Waimarie Nikora, Tia Neha, Irie Schimanski, 

Angus Hikairo Macfarlane, Sonja Macfarlane, Simon T Bennett, 
John A Hunter, Hitaua G Arahanga-Doyle, Max Abbott

It has recently been demonstrated by 
Crampton et al that there has been a 
marked increase in the sociodemograph-

ic diversity of the University of Otago’s 
health professional programmes between 
2010 and 2016.1 This change is evidenced by 
the fact that a historic 76 health professional 
Māori graduates crossed the Dunedin Town 
Hall stage in December 2018. A key driver of 
this change was the University of Otago’s Di-
vision of Health Sciences Mirror on Society 
selection policy. Here, by documenting the 
sociodemographic diversity of an equally 
important professional programme, clin-
ical psychology, we highlight the need for 
similar selection policies to be implemented 
Aotearoa/New Zealand wide.

Discussions regarding the necessity for 
sociodemographic diversity in clinical 
psychology programmes have a long-
standing history. In 1978, Jules Older 
called for the New Zealand Psychological 
Society to increase Māori psychologist 
numbers to be proportional to the popu-
lation.2 Almost a decade later, Abbott and 
Durie surveyed directors of postgraduate 
training programmes in clinical, educa-
tional and community psychology.3 They 
noted that none of the programmes had a 
Māori graduate in the preceding two years. 
Moreover, they noted that, relative to other 
health professional programmes, profes-
sional psychology courses had made limited 
efforts to incorporate a Māori dimension. 
While several programmes have since 

implemented initiatives to increase their 
number of Māori staff and students, and 
to make programmes more biculturally 
responsive,4–7 more recent reports have also 
raised this issue.8,9

With the recent release of He Ara 
Oranga,10 the report of the government 
inquiry into mental health and addiction, 
now is an opportune time to document 
the current sociodemographic diversity of 
students within clinical psychology training 
programmes. To this end, we extracted the 
number of students enrolled in the clinical 
psychology training programmes from 
1994 to 2017 inclusive, utilising enrolment 
data provided by the Ministry of Education 
(Table 1). We focused on enrolments, rather 
than graduates, as the sociodemographic 
diversity of students currently enrolled in 
the programmes provides an indication of 
the potential sociodemographic diversity 
among graduates across the coming years. 
To note, retention rates across clinical 
psychology training programmes may 
impede the trajectory of this sociodemo-
graphic diversity.

As evident in Figure 1, programmes 
appear largely monocultural.3 Figure 1 also 
demonstrates that, with the exception of 
European females who are substantially 
over-represented, every other sociodemo-
graphic group is notably under-represented. 
While one could argue the sociodemo-
graphic diversity of clinical programmes 
is merely representative of the population 
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from which they draw (ie, undergraduate 
psychology students), we would counter that 
these arguments are no longer valid excuses.

Crampton et al’s paper demonstrates 
that, with concerted effort, it is possible to 
change the sociodemographic makeup of 
a professional programme.1 Perhaps what 
distinguishes other health professional 
programmes from clinical psychology is 
the number of graduates each programme 
produces. The number of students that 
graduate from the University of Otago’s 
health professional programmes is several 
times larger than the total number of clinical 
psychology graduates across Aotearoa/New 
Zealand. One implication of this is that, 
individually, each clinical programme has 
limited ability to move the needle when it 

comes to the sociodemographic diversity of 
the clinical psychology workforce. Collective 
commitment across all clinical programmes 
will be required to change the nature of the 
clinical psychology workforce. The current 
study is the fi rst step, providing insight into 
the current sociodemographic diversity 
of clinical programmes. The next step will 
involve repeating Abbott and Durie’s study, 
to document how clinical programmes and 
policies have changed since 1987.3 We plan 
to extend Abbott and Durie’s original study 
by further capturing other dimensions of 
sociodemographic diversity such as sexuality, 
gender self-identity and social class. Our 
hope is that this work will lead to stronger 
policies and a future clinical workforce that 
mirrors the populations they aim to serve.

Table 1: Clinical psychology programmes included in analysis.

Provider Course

Massey University Postgraduate Diploma in Clinical Psychology

Master of Clinical Psychology

Doctor of Clinical Psychology

University of Auckland Doctor of Clinical Psychology

Postgraduate Diploma in Clinical Psychology

University of Canterbury Postgraduate Diploma in Clinical Psychology

University of Otago Postgraduate Diploma in Clinical Psychology

Doctor of Philosophy/Postgrad Diploma in Clinical Psychology

University of Waikato Postgraduate Diploma in Psychology (Clinical)

Victoria University of Wellington Diploma in Clinical Psychology

Postgraduate Diploma in Clinical Psychology

Figure 1: Enrolments in clinical psychology programmes between 1994 and 2017 for females (A) and 
males (B). Students are counted in each ethnic group they identify with.
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Surgical burnout: moving 
from the academic to the 

personal?
Paul Anderson

The recent articles and commentary on 
surgical stress/anxiety and burnout are 
to be welcomed.1–3 As a senior sur-

geon who has been through many stressful 
situations without support it is especially 
welcome. At the time of my training and 
practice in the 1990s stress was considered 
part and parcel of being a surgeon. There are 
now many research articles discussing surgi-
cal stress and its effects. There is also scope 
to share personal experiences, the intensity 
of which cannot be underestimated. The 
descriptions may have potential benefi t for 
both trainee and qualifi ed surgeons. This let-
ter is an attempt to start a more personalised 
discussion, based on the academic founda-
tion that has been now established around 
burnout and its causes and treatment.

A surgical mentor once told me that 
complications would occur, but part of being 
a great surgeon was not letting that get to 
you. The lesson back then in the late 1990s 
was really that part of surgical training 
was to develop a thick skin and hide any 
sensitivity. Among trainees at that time, 
we knew surgery was looking for strong 
minded individuals who were decision 
makers. To say that that worked well would 
be to endorse the non-caring aspect, but to a 
degree it did. This era was about surviving 
stressful situations without the current 
understanding of how to handle stress. 
Hiding sensitivity became almost an art in 
itself, as represented by one colleague who 
had left an abdominal pack inside a patient. 
When asked whether it gave him sleepless 
nights he replied to me. “No that’s what you 
have medical defence insurance for”. That 
defl ective approach has been endorsed in 
surgery unoffi  cially until recently. We now 
know that for many, stress was internalised 
not defl ected, causing not only personality 
change but potentially suicidal behaviour.4 

There are, we now know, many factors 
related to the 50% burnout rate among 
trainees, and one of the positive devel-
opments has been identifying issues and 
discussing them.5 The value of discussion, 
particularly interactive, cannot be under-
estimated. More can be done, and I base 
this partly on my own experience, some of 
which is detailed below as an example, as 
well as recent evidence. 

Having survived a terrorist attack, which 
threatened my future in surgery, I applied 
the ‘surgical principle’ related to stress; 
to not to internalise it and get on with life 
and surgery. I only realised that such an 
approach was totally inadequate when 
others remarked on apparent personality 
changes, anger reactions to minor prov-
ocation, the disappearance of happiness 
in family interactions and corruption of 
otherwise accurate decision-making, all 
now commonly recognised as manifesta-
tions of stress.5,6 At that time PTSD was not 
adequately explained, nor how to deal with 
it. Salvation in terms of the overwhelming 
stressful reaction was therefore serendip-
itous; I started writing about had happened.

One major stressor in surgery is liti-
gation. For a young surgeon without the old 
refl ective hide, it can be as devastating as 
personal trauma. Early in my surgical career 
I was sued over an inguinal wound infection. 
The exchange of lawyer’s letters suggesting 
I was incompetent permeated my subcon-
scious, despite being told by my counsel that 
this was all part of a legal game to achieve 
a settlement. The nightmare fi nally went 
away. Independent expert international 
opinion attributed the infection to misman-
agement by the microbiologist consulted. My 
lawyer then advised a $60,000 settlement to 
make the case go away. Noting my indig-
nation, she said “up to you if you want to 

LETTER



83 NZMJ 17 May 2019, Vol 132 No 1495
ISSN 1175-8716                 © NZMA
www.nzma.org.nz/journal

appear in the local newspaper and suffer the 
consequences to your practice then we will 
fi ght it”. I clearly didn’t fancy that despite 
the indignation and we settled. To survive 
rabid legal character assassination which 
such litigation would involve, I believe 
surgical trainees need to be given real-life 
scenarios; directed by colleagues and antag-
onistic lawyers, (although I can’t imagine 
any doing it pro bono, which may limit the 
interaction). This could be further developed 
with a closed password access online forum 
for surgeons to be able to support colleagues 
through their own experiences, particu-
larly in litigation.7 Surgeons who have been 
through similar personal trauma, and who 
are at ease talking about it, could volunteer 
to be online mentors, notifi ed by email when 
a colleague registers on the online forum. 
This could also extend to other specialties. 
One of the things that I found most helpful 

later in my surgical career was being able to 
talk to colleagues about situations that arose 
in surgery, and have their advice on not only 
how they dealt with complications, but any 
potential litigation. 

In summary, the greater understanding 
that surgery is now showing around factors 
causing stress and burnout could be further 
expanded through personal support and 
intervention, potentially diminishing 
burnout even further. In addition, the avail-
ability/oversight of professional colleagues 
trained in dealing with stress and anxiety, 
monitoring and providing feedback, and 
where necessary advising on treatment 
would be desirable. To have an online forum 
available immediately when the trauma 
happens may potentially lessen the impact 
on trainees and young surgeons while 
providing another avenue for research 
about burnout. 
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Personal experience and 
opinion of junior doctor 

burnout 
Simone Watkins

I write in response to the article “Do 
robots get burnout” published in 2017 by 
Frank Frizelle and Roger Mulder review-

ing the current literature on doctor burn-
out. Their article alerts us to complexities 
of factors that contribute to junior doctor 
burnout. Burnout is a dynamic, multifactori-
al process for which systemic and individual 
risk factors are known.1,2 With this in mind, 
as well as my personal experience of burn-
out as a junior doctor, I urge medical schools 
to attend to the wellbeing knowledge and 
skills of their students.

Frizelle and Mulder suggest that burnout 
is more common in “the most dedicated, 
conscientious, responsible and motivated” 
doctors.3 As a top medical graduate I found 
this news reassuring. In 2011, when I 
became a junior doctor I quickly learned 
that my medical skills and knowledge would 
not be the primary area in which I was 
challenged. I struggled with inter-personal 
confl ict, balancing relationships with long 
work hours, managing emotions involved 
with patient death, and coping with failure 
and disappointment. 

Frizelle and Mulder state that the contrib-
uting factors of burnout in the modern 
workplace are: “1) workload and job 
demands, 2) effi  ciency and resources, 3) 
fl exibility/control over work, 4) work–life 
integration, 5) alignment of individual and 
organisational culture and values, 6) social 

support/sense of community at work, and 
7) the degree of meaning derived from 
work.”1,4 I suggest we might add to this 
list further complexity with 8) individual 
personalities, 9) individual previous achieve-
ments and expectations. 

I agree with Frizelle and Mulder that it is 
crucial to foster resilience in our medical 
professionals and I believe this should start 
within our medical training.4 Presently, 
medical students are ill-prepared to cope in 
certain situations—such as personal failure 
or the death of a patient—due to inexpe-
rience and insuffi  cient skill-building. This 
suggests that more tangible evidence-based 
methods are required to promote resilience 
and positive coping strategies within the 
medical profession, especially within junior 
staff.4 Students need support in 1) estab-
lishing and maintaining realistic graduate 
expectations, 2) developing inter-personal 
skills and 3) embedding positive coping 
mechanisms. I expect this would go a long 
way towards reducing doctor burnout.

Finally, beyond medical school, senior 
doctors also have an important role and 
responsibility to prepare their successors to 
thrive—and not just survive—their junior 
doctor years. Senior doctors (indeed, all 
healthcare professionals) can share their 
struggles with junior doctors, as well as their 
coping strategies and successes. We are, 
after all, in this together.
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Response to “Elephants in 
the room” editorial, 

1 February 2019
Peter Townsend, Les Toop, Harley Aish, Larry Jordan, Frank Cullen

With reference to the opinion piece1 
of 1 February 2019, the chairs 
of Network 4 in New Zealand 

(Network 4 or N4 is a collaboration between 
Procare, Pinnacle, Tū Ora Compass and 
Pegasus Health; a collaboration of general 
practice networks with a combined enrol-
ment of approximately 2.2 million patients.) 
welcome a debate on how to best ensure the 
sustainability of future funding of general 
practice for all New Zealanders.

The overall quality of care delivered by 
general practice teams in New Zealand is 
good and compares favourably with similar 
countries overseas.2 While variation in 
healthcare delivery still exists and there will 
always be room for improvement, in some 
areas the quality of our healthcare is seen as 
exceptional by world standards.3

In our view, New Zealand’s successes are 
in part a result of decisions made by general 
practice to organise itself more than 25 
years ago into a series of grassroots primary 
care networks that took collective respon-
sibility for an increased population-based 
focus on healthcare delivery linked to an 
evidence- and data-informed approach to 
caring for the communities they serve. In 
the opinion of the Kings Fund,3 a networked 
organisation of general practice has been 
key to many of the positive and trans-
formative developments in Canterbury’s 
healthcare system over the past decade.

More recently this collective network 
approach was extended and enshrined in 
the 2001 Primary Health Care Strategy,4 
which saw the advent of enrolment and 
part-capitation and set out the new require-
ments of primary health organisations to 
identify and remove health inequalities, 
to engage communities and to offer access 
to comprehensive services to improve, 
maintain and restore people’s health.

Despite the strong mandate and signif-
icant progress made, cost is still a barrier 
to healthcare access for many in New 
Zealand’s low-wage economy, as are factors 
such as remoteness, language and health 
literacy, lack of cultural awareness by health 
providers and cultural stigma that exist for 
patients, all of which are also seen in coun-
tries that have universal free at point of care 
arrangements.

Is the solution to this issue to remove 
one of the elephants in the room—general 
practice charges at point of care? Clearly 
a sustainable system that does not require 
co-payments from patients is attractive 
from both patient and equity perspectives. 
However, support from providers for such a 
universal, fully state-funded general practice 
service, with zero fees at point of care, 
would require a number of assurances that 
would be diffi  cult to deliver.

First, there would need to be overall 
trust in a believable, future-proofed model 
for regular increased funding to cover the 
real infl ation of healthcare costs, in remu-
neration, in materials and in providing 
high-quality services. Second, a commitment 
would be needed to buy out or supply and 
maintain suitable infrastructure including 
premises. This state investment in primary 
care infrastructure would need to be fl exible 
enough to allow for geographical variation 
in costs, rents and property values. Third, a 
workable capacity mechanism would need 
to be put in place to ensure models of care 
that can continue to deliver high quality 
and timely access to care, and to manage the 
increased demand in general practices likely 
to result from zero co-payments.

While these requirements may seem 
achievable, they are dependent on consid-
erable cross-party political commitment. 
Moreover, history would justify a level of 
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skepticism—witness the current lamen-
table state of neglected secondary care 
infrastructure, and the eroded terms and 
conditions of healthcare workers including 
nurses, midwives and junior doctors, all 
of whom are fully state-funded and have 
recently needed to resort to industrial action 
to maintain their terms and conditions of 
service. The current crisis faced by general 
practice in the UK, trying unsuccessfully 
to meet escalating demand and with a 
resulting inability to retain its workforce, 
should also be studied carefully by those 
proposing that we change to a universal free 
at point of care arrangement.

Until such time as the political will exists 
to radically change the model by which 
primary healthcare is made available to the 

public, adaptation of existing funding mech-
anisms is needed. We suggest, therefore, 
that the cost barriers to accessing general 
practice can and should be addressed by 
better, more accurate targeting of public 
resources to those most in need.

This fi ner granulation of fi nancial 
assistance could be achieved through a 
fi t-for-purpose, revised and enhanced capi-
tation formula—one that is fl exible enough 
to allow practice owners to manage the 
fi nancial risks of increasing costs and facil-
itate innovate models of care to continue 
to deliver and extend New Zealand’s high-
quality general practice and primary care, 
without risking the workforce being over-
whelmed by demand.
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Randomised trial of platelet-
transfusion thresholds in neonates

Platelet transfusions are commonly used to prevent bleeding in preterm infants with throm-
bocytopenia. Data are lacking to provide guidance regarding thresholds for prophylactic 
platelet transfusions in preterm neonates with severe thrombocytopenia.

This multicentre trial was designed to elucidate this issue. Six hundred and sixty infants 
with a median gestational age of 26.6 weeks were randomised to receive a platelet transfusion 
at platelet-count thresholds of 50,000 per cubic millimetre (high-threshold group) or 25,000 
per cubic millimetre (low-threshold group). A major bleeding episode or death occurred in 
26% of the high threshold group and in 19% of the low threshold group (p=0.02). There was no 
signifi cant difference in the incidence of serious adverse events between the two groups.

The researchers concluded that those randomly assigned to receive platelet transfusions at a 
platelet-count threshold of 50,000 per cubic millimetre had a signifi cantly higher rate of death 
or major bleeding within 28 days after randomisation than those who received platelet trans-
fusions at a platelet-count threshold of 25,000 per cubic millimetre.
N Engl J Med 2019; 380:242–51

Impact of cardiac magnetic resonance 
imaging on heart failure patients referred 
to a tertiary advanced heart failure unit

The aim of this study which was carried out in Brisbane was to examine how cardiac 
magnetic resonance (CMR) imaging compared with routine echocardiography in the diagnosis 
and management of patients with heart failure (HF).

One hundred and fourteen new HF referrals were included. Evaluation of HF of uncertain 
aetiology (70%) was the commonest indication for CMR. In 20% of cases CMR led to a 
completely new diagnosis. Clinical decision-making was altered in 48%. Overall, CMR had a 
signifi cant impact on 50% of patients.

This study clearly demonstrates that CMR makes a substantial contribution to both the diag-
nosis and management of HF patients over and above standard echocardiography.
Internal Medicine Journal 2019; 49:203–211

Prepregnancy and early pregnancy 
calcium supplementation among 

women at high risk of pre-eclampsia
Calcium supplementation in the second half of pregnancy is known to reduce the serious 

consequences of pre-eclampsia.
This double-blind randomised, placebo-controlled trial was devised to test whether 

calcium supplementation before and in early pregnancy (up to 20 weeks gestation) would 
prevent development of pre-eclampsia. Six hundred and fi fty-one appropriate patients were 
randomised to receive either 500mg of calcium daily or placebo. All received 1.5g of calcium 
after 20 weeks gestation.

The results demonstrated that such a supplementation did not show a signifi cant reduction 
in recurrent pre-eclampsia compared with placebo.
Lancet 2019; 393:330–39
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Repair of Old-Standing 
Vesicovaginal Fistula 

(Mayo Method)
By G. N. MACDIARMID, M.B.

In January, 1917, Mrs. F., aged 48, came to 
me, suffering from an old-standing vesi-
covaginal fi stula. Her history was that 

ten years previously the present condition 
had followed a diffi  cult labour. This was 
partially repaired four months later. Several 
years afterwards a second operation was 
performed to fully close the opening and 
at the same time to repair a weak perinae-
um. The fi stula recurred and the condition 
became worse than previously. 

On examination the woman showed a 
very miserable condition. All her urine was 
voided per vaginam, and she was obliged 
to change a saturated pad very frequently. 
There was a very extensive angry, scalded 
area round the vagina and buttocks. 
Recently she complained of a bearing-down 
pain and of a small quantity of blood in the 
urine, evidently the accompanying cystitis. 
A moderate-sized crateriform opening was 
made out a little posterior to the urethral 

orifi ce, somewhat craggy in outline. A 
rectocele was also present.  

The preparatory treatment consisted in 
rest in bed until the irritation of the region 
was relieved by douches, ointment, etc. 
During this time urotropine was given in full 
doses. 

Operation.—A collar containing the 
fi stulous tract was isolated; the vaginal 
mucosa was separated widely from this 
collar and the bladder. A curved director 
was then inserted into the anterior urethral 
orifi ce, passed along the urethra, and made 
to appear in the fi stulous opening. Then a 
stout silk thread was carried through the 
lips of the collar, double threaded through 
the eye of the director, and withdrawn along 
the urethra. Thus, by exerting tension on 
the cord projecting from the urethral orifi ce, 
the fi stulous collar could be invaginated 
into the bladder to any degree desired. Two 
purse-strings of fi ne silk were used to close 

A TABBY JOKE. The Doctor : You young scoundrel! Don't you darken my door again. (Observer, 09 March 1912). 
Alexander Turnbull Library, Wellington, New Zealand. /records/27571467
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the rent in the bladder wall, the stitches 
avoiding the epithelium, and the fi stulous 
tract being buried by tightening these while 
traction was made on the urethral cord. 
A third silk stitch was used to strengthen 
and bury the purse-strings. The vaginal 
walls were united by a continuous twen-
ty-day chromic stitch (Van-Horn). The silk 
thread issuing from the urethral orifi ce was 
stitched to the skin in the right pubic region, 
and after the patient came down from the 
lithotomy position this was tightened moder-
ately. A silver catheter connected to a rubber 
tube was tied in and the patient put to bed 
and nursed in the right lateral position. 
Twice daily the bladder was gently washed 
out and the vagina douched. The silk cord 
cut out, as expected, a few days after the 
operation; it served the purpose of keeping 
slight tension on the operation area and so 
preventing a cul-de-sac forming, containing 

a pocket of urine, which would almost 
certainly have, caused breaking-down of the 
sutured wound. The catheter was removed 
on the eighth day, after which normal 
urination occurred about every two and 
a-half hours and gradually less frequently. 
Urotropine was persisted with until the 
wound was judged to be healed and a metal 
catheter occasionally passed. There has been 
no leakage since the operation, over two 
years ago. During the fi rst few months there 
was temporary retention on two occasions, 
not requiring catheterisation; I dilated the 
urethra after one of these attacks. 

The success of the operation depends, I 
think, on careful preparatory treatment and 
on the excellent method described by C. H. 
Mayo, which, as he says, almost appears as a 
“trick” operation. An account of his tech-
nique may be found in the “Collected Papers 
of the Mayo Clinic” for 1915.

100 YEARS AGO
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